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001
Genome-wide association study of acne inversa in a multi-ethnic cohort
A Khan1, MG Hayes2, J Connolly3,4, F Mentch3,4, P Sleiman3,4, H Hakonarson3,4, J Denny5,
GM Hripcsak1, C Weng1, K Kiryluk1 and L Petukhova1 1 Columbia University, New York,
NY, 2 Northwestern University, Chicago, IL, 3 Children’s Hospital of Philadelphia, Phila-
delphia, PA, 4 University of Pennsylvania, Philadelphia, PA and 5 Vanderbilt University,
Nashville, TN
Acne inversa, also known as hidradenitis suppurativa (HS), is a neglected, prevalent, chronic,
stigmatizing, and debilitating inflammatory skin disease. HS patients suffer from deep,
painful, recurrent abscesses that drain malodorous fluid and lead to disfiguring scars that can
limit mobility of the arms and legs. People with African ancestry have a more than two-fold
increased risk of HS. A lack of effective therapies and limited knowledge about HS patho-
genesis contribute to unmet needs. Unlike other common inflammatory skin diseases, there
never has been a genome-wide association study (GWAS) conducted for HS. We performed a
GWAS of HS using data obtained from the electronic MEdical Records & GEnomics
(eMERGE) network of electronic health record linked biorepositories. Cases were identified
by the presence of at least one diagnosis code for HS (ICD-9 705.83). Controls were identified
as having no record of any immune mediated disease as defined by 28,419 ICD codes.
Principal component analysis was used to estimate ancestry from a set of 40,156 SNPs. Our
final cohort consisted of 455 HS cases and 1,178 controls with comparable multi-ethnic
ancestry (l¼1.06). Genotype data for 40 million variants was tested for association, adjusting
for five principle components and run using PLINK (v1.9). Six loci approached the threshold
for genome-wide significance (p<5x10-8), with p-values that ranged between 2.0x10-7and
9.9x10-7, and effect estimates (2.36>OR>1.43) that suggest a moderate expansion in sample
size will allow us to exceed genome-wide significance. There was no evidence for HLA
association supporting classification of HS as inflammatory rather than autoimmune. Our
group is constructing multi-ethnic replication cohorts that will allow us to expand this study
in the near future.

002
The impact of Fc-binding proteins on IgG targeting BP180
H Iwata1, M Kamaguchi1,2, H Ujiie1, K Natsuga1, W Nishie1 and H Shimizu1 1 Dermatology,
Hokkaido Univerisity Faculty of Medicine and Graduate School of Medicine, Sapporo, Japan
and 2 Oral Diagnosis and Medicine, Hokkaido University Graduate School of Dental
Medicine, Sapporo, Japan
Immunoglobulins consist of two antigen-binding F(ab’)2 variable regions and one constant
(Fc) region. Several proteins have the ability to bind to the Fc region, e.g. Fc-receptors,
complement C1q, protein A and rheumatoid factor (RF). It is well known that some Fc-
binding proteins, including complement C1q and rheumatoid factor, are physiologically
present in the body. Regarding blistering mechanisms in pemphigoid diseases, autoantibodies
play a critical role in the activation of inflammatory cells via Fc-receptors. However, little is
known about the impact of Fc-binding proteins, other than Fc-receptors, on the pathogenicity
of antibody-induced autoimmune diseases. BP180 is a hemidesmosomal component and is
targeted by autoantibodies in pemphigoid diseases, including bullous pemphigoid (BP) and
mucous membrane pemphigoid (MMP). BP-IgG targeting the non-collagenous NC16A
(NC16A) domain of BP180 is thought to be a pathogenic antibody that induces skin fragility in
mice and the depletion of BP180 in keratinocytes. In this study, stimulation with mAbs against
NC16A in combination with Fc-binding proteins, such as protein G and the anti-IgG Fc
antibody, was found to enhance BP180 depletion. Although mAbs against the C-terminus of
BP180 show pathogenicity neither in vivo nor in vitro, the treatment of mAbs targeting the C-
terminus with Fc-binding proteins, such as protein G and the anti-IgG Fc antibody, was found
to clearly induce skin fragility in mice and BP180 depletion in keratinocytes. The BP180
depletion was observed under stimulation with mAbs against BP180 and sera containing
rheumatoid factor. Our results suggest that Fc-binding proteins may enhance the pathoge-
nicity of autoantibodies in pemphigoid diseases.

003
Aging alteration of skin T cells is different from that of blood T cells
H Koguchi-Yoshioka1,2, E Hoffer3, S Cheuk3, Y Matsumura2, S Vo2, Y Fujisawa2,
M Fujimoto1,2, L Eidsmo3, R Clark4 and R Watanabe2 1 Dermatology, Osaka University,
Suita, Japan, 2 Dermatology, University of Tsukuba, Tsukuba, Japan, 3 Medicine Solna,
Karolinska Institutet, Solna, Sweden and 4 Dermatology, Brigham and Women’s Hospital,
Boston, MA
Human skin contains a large number of T cells many of which display markers associated
with resident memory T cells (TRM). TRM cells stay in the same sites for long periods and are
superior to recirculating T cells in their ability to initiate local barrier protection against
pathogens. The skin barrier is challenged through life and T cell functionality may change
with time. Here, T cell density, diversity and function was assessed in 91 skin specimens and
79 blood samples from Japanese and Swedish subjects of different ages. Aging did not affect
the density of T cells both in blood and skin but the frequency of epidermal T cells, partic-
ularly CD49a+ CD8 TRM, increased in elderly individuals (CD49a+ in CD8+CD69+CD103+:
p¼0.0062 in epidermis). To investigate the functional anti-pathogen activity of T cells in
blood and skin, heat-killed Staphylococcus aureus and Candida Albicans antigens were either
co-cultured with PBMCs or injected to the resected skin specimens. Pro-inflammatory cyto-
kine production from T cells were maintained in skin but declined in the blood from elderly
individuals (e.g. % IL-17A production in CD4 T cells in blood: p¼0.0154, in skin: p¼0.3319).
T-cell diversity was also evaluated by sequencing of genomic CDR3 in T cells. Over 60 % of
skin TCR clones were found as single copies and this ratio did not decline as individuals age
(p¼0.5756). The occupancy of top 10 most frequently-detected TCR clones in the total clones
was high in blood, not in skin, of elder individuals (% occupancy of top 10 clones; 20-49 y.o.
vs 50-79 y.o.; p¼0.0299 in blood, p¼0.1252 in skin), suggesting that T cells in blood, but not
in skin, of elderly subjects become oligoclonal with expansion of limited clones. Our findings
demonstrate that skin T cells maintain diversity and protective cytokine production in elderly
individuals despite reduced T-cell diversity and function in blood.

004
Ruxolitinib Cream Suppresses Inflammation in Adult Mild to Moderate
Psoriasis Patients
MD Howell and H Liu Translational Research, Incyte Research Institute, Wilmington, DE
Psoriasis is a chronic immune-mediated skin disease characterized by significant cutaneous
and systemic inflammation which negatively affects the quality of life. Specifically, psoriasis
patients have elevated levels of Th17 associated cytokines and increased down-stream
signaling in lesional skin and circulating blood. Ruxolitinib cream (Rux Cream) is a potent,
topically applied, selective inhibitor of JAK1 and JAK2 of the JAK-STAT signaling pathway.
Treatment with Rux Cream was associated with significant therapeutic benefit in mild to
moderate psoriasis patients. This study investigated the effects of Rux Cream on inflammatory
mediator expression in circulation. Sera from 22 subjects (n¼5 0.5% BID, n¼5 1.5% QD, and
n¼12 1.5% BID) in an open label Phase 2a study (NCT00617994) and 143 subjects (n¼33
Vehicle, n¼36 0.5% QD, n¼39 1.0%QD, and n¼35 1.5% QD) in a dose range finding Phase
2b study (NCT00778700) were analyzed for broad proteomic changes following treatment.
Paired t-tests were used to establish significant changes within treatment groups at a cutoff of
p<0.05. Expression of 1010 proteins was evaluated for each subject. In the Phase 2a study, 99
proteins were significantly modulated between baseline and week 4 (from all 22 subjects). In
the Phase 2b study, 19 proteins were modulated between baseline and week 4 in the 0.5%
QD, 65 proteins in 1.0% QD, and 34 proteins in 1.5% QD compared with 9 proteins in the
vehicle cohort. Interestingly, peptidase inhibitor 3 (PI3, elafin, skin-derived antileukoprotease
[SKALP]), a potential inflammatory marker in psoriasis, was significantly down-regulated in
all Rux Cream treated cohorts across both Phase 2 studies. Additionally, IL-17A and kallikrein
related peptidase 8 (KLK8) levels were significantly reduced in all subjects from the Phase 2a
study and those treated with 1.5% QD in the Phase 2b. The results from these studies suggest
that topical treatment with Rux Cream has the potential to modulate disease pathogenesis by
reducing the circulating levels of disease-related inflammatory markers during the course of
treatment.

005
Ectopic Lymphoid Structures Harbor Desmoglein-Specific B Cells in the
Chronic Skin Lesions of Patients with Pemphigus
D Han, J Kim, J Choi, M Cho, S Lee and S Kim Dermatology, Yonsei University, Seoul, Korea
(the Republic of)
Pemphigus is a chronic autoimmune bullous diseases characterized by the production of
autoantibodies against desmogleins (desmoglein 1 and 3). Antibody-producing B cells are
usually developed and activated in the germinal centers of secondary lymphoid organs such
as lymph nodes and spleen. Ectopic lymphoid structures (ELSs) resembling the germinal
centers have been recognized at inflamed tissues of various infectious or autoimmune dis-
eases; however, the ELSs have been undetermined in the skin lesions of autoimmune bullous
diseases including pemphigus. We firstly identified the skin ELSs in the chronic lesions of
patients with pemphigus. We found tight clusters of B and CD4+ T cells in the dermis of
chronic blisters lasting at least 4 months from the patients with pemphigus vulgaris,
pemphigus foliaceus, and paraneoplastic pemphigus. The clusters in the dermis contain pe-
ripheral node addressin+ venules which are only observed in secondary lymphoid organs.
Furthermore, lymphotoxin b, podoplanin+ venules, follicular dendritic cells, and CD11c+

dendritic cells were also detected in the ELSs. Desmoglein-specific B and plasma cells are
present in the peripheral areas of ELSs. CD4+ T cells in the skin ELSs consist of many CXCL13+

cells and a few CXCR5+PD-1+CD4+ T cells, which show the features of T follicular helper
cells. The chronic blisters containing ELSs disappeared after the treatment of intralesional
corticosteroid.

006
Skin Dendritic Cells Progressively Subvert The Activation Of Pathogenic
Type-2 Immunity Upon Epicutaneous Allergen Immunotherapy
L Laoubi1,2, H Sampson2, L Mondoulet2, J Nicolas1, V Dioszeghy2 and M Vocanson1

1 CIRI - INSERM U1111, ENS de Lyon, UCBL1, CNRS UMR 5308, Lyon, France and 2 DBV
Technologies, Montrouge, France
Epicutaneous specific-immunotherapy (EPIT) is a promising treatment that hinders IgE-
mediated symptoms and food allergy, leading to a higher tolerance threshold. The mecha-
nisms by which EPIT inhibits mast cell/basophil degranulation and tissue inflammation
include Tregs stimulation and profound immune deviation of allergen-specific T and B cell
responses. To date, little is known about the contribution of skin dendritic cells to EPIT effi-
cacy. To address this question, we used a preclinical mouse model of allergy to ovalbumin
(OVA), in which sensitized or naive C57BL/6 mice were treated once a week with OVA-
containing patches for 48h over an 8 weeks period. Dynamics and phenotype of skin den-
dritic cell (skDC) subsets were assessed by flow cytometry. DC function was further char-
acterized using in vitro T-cell assays. Our results demonstrated that repeated patch
applications prompted a type-2 response (IL-4, IgE), that is progressively balanced by an
accumulation of Tregs and the production of counter-regulatory cytokines (IL-10, IL-17) and
specific IgG1/IgG2a. Alternatively, we observed that skDC subsets (Langerhans cells, dermal
conventional DC1 and DC2) retain their capacity to capture OVA in the skin and to migrate
towards draining lymph nodes during EPIT. However, their activation status and stimulatory
properties were progressively hampered, as shown by (i) weaker CD86 or CD40 expression in
OVA+ DC subsets and (ii) the significant drop of OVA-specific T cells priming after 8 weeks of
EPIT. Interestingly, we recorded that OVA+ LCs progressively lost their capacity to prime
CD4+ T effector cells (Teff) upon EPIT, but gained Treg stimulatory properties. We are
currently investigating the mechanisms by which each skin DC subset subverts the contri-
bution of pathogenic type-2 immunity to prevent the development of allergic symptoms.
Taken together, our results open new avenues to better understand the complex mechanisms
that lead to the efficacy of EPIT.
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007
Peripheral tolerance against autoreactive CD4+ T cells and CD8+ T cells is
inactivated differently by Foxp3+ regulatory T cells
T Miyake, G Egawa and K Kabashima Dermatology, Kyoto University Graduate School of
Medicine, Kyoto, Japan
In order to suppress self-reactive T cells that escape from central tolerance, additional
mechanism in the immune periphery, so-called peripheral tolerance, is essential; however,
this mechanism is not fully elucidated. To clarify this, here we compared the mechanisms of
peripheral tolerance induction against autoreactive CD8+ T cells and against autoreactive
CD4+ T cells. We used Ivl-mOVA transgenic mice, in which membrane-bound ovalbumin
(mOVA) was expressed under the control of involucrin (Ivl) promoter. In this mouse, auto-
antigen (mOVA) was expressed specifically in the spinous and granular layer of the epidermis.
OVA-specific CD4+ or CD8+ T cell, T cells from TCR-transgenic mice (OT II and OT I,
respectively), were adoptively transferred to mimic the existence of autoreactive T cells. Ivl-
mOVA mice which received OT I CD8+ T cells developed skin inflammation and two-thirds
of them died within 30 days. On the other hand, all Ivl-mOVA mice which received OT II
CD4+ T cells transfer were alive and did not manifest any skin lesions. Flow cytometric
analysis showed that transferred OT I CD8+ T cells substantially expanded in the lymph
nodes, while transferred OT II CD4+ T cells did not proliferate at all. We hypothesized that
recipient’s regulatory T cells (Tregs) prevented autoreactive OT II CD4+ T cells proliferation.
We further transferred OT II CD4+ T cells into IvL-mOVA/Rag2KO mice, which lack both T
cells and B cells, or Ivl-mOVA/Foxp3-diphtheria toxin receptor (DTR) mice, in which Foxp3+

Tregs can be depleted by the administration of diphtheria toxin. We found that OT II CD4+ T
cells proliferated in these transgenic mice in the absence of Tregs. Flow cytometric analysis
and two-photon microscopy revealed that OT II CD4+ T cells proliferated in the skin draining
lymph nodes and infiltrated into the skin. Taken together, our study demonstrates that
autoreactive CD4+ and CD8+ were handled in the periphry in different ways and that Tregs
play an essential role in the induction of anergy to autoreactive CD4+ T cells.

008
PPARg regulates IL-9 expression in human TH2 cells by promoting glycolysis
L von Meyenn1, O Steck1, O Friedli2, N Bertschi1, S Freigang2 and C Schlapbach1

1 Department of Dermatology, Inselspital, Bern University Hospital, Bern, Switzerland and
2 Institute of Pathology, University of Bern, Bern, Switzerland
The transcription factor PPARg has emerged as novel regulator of pathogenic TH2 cells. We
have recently identified “TH9” cells as a subset of PPARg+ IL-9-producing TH2 cells that
participate in acute allergic skin inflammation. In these IL-9+ TH2 cells, the transcription
factor PPARg acts as a positive modulator of IL-9 expression through mechanisms that remain
unknown. Since PPARg is a known regulator of cellular metabolism, we hypothesized that
PPARg controls cytokine expression via modulation of T cell metabolism. Indeed, inhibition
of PPARg reduced glycolytic activity in activated TH2 cells and this correlated with reduced
IL-9, but not IL-13 expression. Conversely, enhancing glycolytic activity by increasing glucose
availability increased IL-9 expression while leaving IL-13 expression unchanged. Function-
ally, these manipulations of glycolytic activity were closely linked to changes in cellular
energy states, as indicated by altered ATP and ATP/ADP levels, respectively. Mechanistically,
reduced ATP levels after PPARg inhibition led to reduced phosphorylation of STAT5, a key
transcription factor of IL-9+ TH2 cells. Together, our data indicate that PPARg is a positive
regulator of glucose metabolism in activated IL-9+ TH2 cells and that IL-9 expression in TH2
cells is specifically and closely linked to cellular energy homeostasis. Thus, PPARg+ TH2 cells
might function to translate nutrient availability at the site of inflammation into an immuno-
logical signal via their expression of IL-9.

009
Real-time in vivo imaging of CD8+ T cell-mediated keratinocyte apoptosis in a
graft versus host disease-like murine model
H Cheng1,2, T Honda2, J Sakabe3, Y Tokura3 and K Kabashima2 1 National Skin Centre,
Singapore, Singapore, 2 Dermatology, Kyoto University, Kyoto, Japan and 3 Dermatology,
Hamamatsu University School of Medicine, Hamamatsu, Japan
Graft-versus-host disease (GVHD) is an epidermolytic skin disorder mediated primarily by
CD8+ cytotoxic T lymphocytes (CTLs) on epidermal antigens. However, the in vivo dynamics
of keratinocyte (KC) apoptosis and KC-CTL interaction in GVHD is totally unknown. To
address this, we performed intravital imaging of CD8+ T cell-mediated KC apoptosis using a
novel GVHD-like model, in which membrane-bound chicken ovalbumin are expressed in KC
under the control of involucrin promoter (Ivl-mOVA). Ivl-mOVA mice spontaneously exhibit
cutaneous manifestations of GVHD-like disease both clinically and histologically after
transfer of CD8+ T cells from OVA-specific T cell receptor transgenic OT-I mice. We crossed
Ivl-mOVA mice with transgenic mice expressing a fluorescent probe that detects caspase-3
activation (SCAT 3.1), an indicator of apoptosis, and subjected them to intravital two-photon
microscopic analysis after the transfer of OT-I cells expressing TdTomato. We found that
apoptotic KCs began to appear mainly around hair follicles, where CD8+ T cells colocalized.
Time-lapse imaging revealed radial expansion of apoptotic KCs accompanied by an increase
in number of CD8+ T cell infiltration. This was followed by eventual loss of activated caspase-
3 signal at the completion of apoptosis and concomitant reduction in number of T cells.
Image analysis showed that activated caspase-3 signals in KCs were characterised by 1) the
spread to adjacent cell and 2) preceding direct contact with CD8+ T cells. Our study rep-
resents a novel model for visualisation of apoptosis in antigen-specific KC apoptosis and
suggest the need for both KC-KC and T cell-KC interaction for spread of apoptosis signal.

010
Development of a Desmocollin-3 Active Mouse Model Recapitulating Human
Atypical Pemphigus
R Lotti1, CG Atene2, A Marconi1, M Quadri1, E Palazzo1, G Di Rocco2, T Zanocco Marani2

and C Pincelli1 1 Dermatology, UNIMORE, Modena, Italy and 2 Life Sciences, UNIMORE,
Modena, Italy
Pemphigus (PV) is a life-threatening mucocutaneous autoimmune blistering disease. It is often
associated with autoantibodies to the desmosomal adhesion proteins Desmoglein 3 (DSG3)
and Desmoglein 1 (DSG1). Recently, auto-antigens, such as desmocollins and others, have
been described in PV and in atypical pemphigus forms, such as Pemphigus Herpetiformis,
Pemphigus Vegetans and Paraneoplastic Pemphigus. Desmocollins belong to a cadherin
subfamily that provides structure to the desmosomes and play an important role in cell-to-cell
adhesion. In order to verify the pathogenic activity of anti-Desmocollin 3 (DSC3) antibodies,
we developed an active disease model of pemphigus expressing anti-DSC3 autoantibodies or
anti-DSC3 and anti-DSG3 antibodies. This approach included the adoptive transfer of DSC3
and/or DSG3 lymphocytes to Rag2-/- immunodeficient mice that express DSC3 and DSG3.
Our results show that the presence of anti-DSC3 auto-antibodies is sufficient to determine the
appearance of a pathological phenotype relatable to pemphigus, with intense erythema and
patchy hair loss, but with features not completely super-imposable to those observed in the
DSG3 active model, suggesting that the DSC3 active model might mimic the atypical
pemphigus. Moreover, the presence of both anti-DSC3 and anti-DSG3 antibodies determines
a more severe phenotype with highly frequent erosions on forelegs and exacerbated erythema
and alopecia. At the histological level, along with classical acantholysis, DSC3/DSG3 mouse
model presents areas of focal epidermal spongiosis and some inflammatory cells infiltrating
the dermis, including eosinophils. Moreover DSC3/DSG3 mouse model displays a slower
response to prednisolone, as compared to DSC3 model. In conclusion, we have developed an
adult DSC3 pemphigus mouse model that differs from the DSG3 model and supports the
concept that antigens other than desmogleins may be responsible for different phenotypes in
human pemphigus.

011
Preclinical Mechanism of Action of PRN1008, a Reversible Covalent Bruton’s
Tyrosine Kinase Inhibitor in Clinical Development for Pemphigus
CL Langrish, MR Francesco, Y Xing, JM Bradshaw, TD Owens and PA Nunn Principia
Biopharma, South San Francisco, CA
BTK is expressed in B cells, innate immune cells such as macrophages, neutrophils and mast
cells, but not T cells or plasma cells. BTK is an essential signaling element downstream of the
B-cell receptor and Fc-receptors and is a promising therapeutic target for autoimmunity.
Unlike currently marketed BTKi, PRN1008 is a reversible covalent inhibitor designed and
optimized to preferentially bind BTK versus other kinases sharing a homologous cysteine. This
tailored covalent bond enables durable target occupancy with lower systemic exposures
thereby reducing the potential for off-target toxicities. PRN1008 has shown rapid and durable
anti-inflammatory effects in multiple animal models, via inhibition of B cell activation and
blockade of antibody mediated innate immune cell activation via Fc receptor signaling
blockade. In skin, PRN1008 significantly improved immune complex mediated inflammation
and injury in an IgG antibody (FcgR) driven acute arthus model in rats. PRN1008 inhibited
mast cell activation in a passive cutaneous anaphylaxis mouse model, supporting a key role
for BTK in IgE antibody (FcεR) mediated immune responses. In addition to neutralizing
pathogenic antibody signaling, B cell studies demonstrated that BTK inhibition also blocked
antibody production. In autoantibody-driven naturally occurring canine pemphigus foliaceus,
PRN1008 safely and rapidly controlled disease without corticosteroids. Overall, PRN1008
demonstrates three simultaneous MOA benefits that, combined, allow for a fast-acting and
sustained response: rapid anti-inflammatory effects, neutralization of pathogenic autoanti-
body signaling, and blockade of pathogenic autoantibody production. PRN1008 has the
potential to treat B cell and autoantibody driven autoimmune disorders and is under inves-
tigation clinically.

012
Profiling immune cells using tissue cytometry and immune cell clusters
K Blenman1 and M Bosenberg2 1 Internal Medicine, Section of Medical Oncology, Yale
University, New Haven, CT and 2 Dermatology, Yale University, New Haven, CT
The purpose of this study was to develop a method to highlight immune cells and cell clusters
in histology tissue stained with single or multiple biomarkers. B6 mice were implanted (rear
flank) with YUMM/YUMMER1.7 melanoma cells and treated with or without immunotherapy
(PD-1, CTLA-4). Skin, lymph nodes, and spleens were formalin-fixed paraffin-embedded and
stained by immunohistochemistry (IHC) or immunofluorescence (IF). Biomarkers for B cells
(CD20), neutrophils (Ly6B.2), melanoma cells (GFP), helper T cells (CD4), and helper T cells
activity (Granzyme B, IL-6, Ki-67, T-bet, Foxp3, RORg(t)) were combined in single or multiple
staining rounds. The TissueFAXS (TissueGnostics, Vienna, Austria) imaging system was used to
acquire image tiles for analysis. Image processing and analysis was performed using Strata-
Quest software (TissueGnostics). An image stitching algorithm was used on the tiled images to
reconstruct the whole image. Algorithms were created to align the stitched images, generate a
composite image consisting of all biomarkers, isolate each cell in the composite image, and
identify the positive cells in the composite image. Tissue cytometry coupled with backgating
into the tissue images was used to visualize, quantitate, and validate the data. The results for
IHC showed that B cell and neutrophil density was significantly increased during the natural
host response in the time period post melanoma cell implantation corresponding to an
adaptive immune response (days 7-19) versus immunosurveillance (days 0e6) (p<0.01,
p<0.001). The density was further increased with immunotherapy treatment (p<0.01,
p<0.05). For IF, using in silico analysis, we could identify three distinct clusters of CD4
expressing cell populations: intermediate, high, and mixed. Each CD4 cell cluster was
composed of different combinations of biomarkers of CD4 activity. In summary, we devel-
oped a powerful method that utilized tissue cytometry to highlighting immune cells and
immune cell clusters.
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Impaired function of ECM1 underlies the pathogenic disorganization of
vascular and basement membrane molecules in lichen sclerosus
N Utsunomiya, N Oyama, T Chino, A Utsunomiya and M Hasegawa University of Fukui,
Fukui, Japan
Lichen sclerosus (LS) is an acquired inflammatory condition that mainly affects anogenital
skin. Evidence for serum autoantibodies to glycoprotein extracellular matrix protein 1 (ECM1)
in a substantial number of patients may hold clue in understanding the pathogenic signature
of LS. Indirect immunofluorescence staining on confocal laser scanning microscope using
sera from LS patients (n¼23; 1 male and 22 female) displayed that 9 (39.1%) of them exhibit
intense immunoreactivity in the lower epidermis and dermal vessels of normal skin substrate,
consistent with the staining pattern of affinity-purified IgG from LS sera and rabbit anti-ECM1
antibody. To address the relationship between in vivo ECM1 dysfunction and molecular
events in the LS skin, we generated human dermal fibroblasts with siRNA-knockdown for
ECM1 and analyzed transcription profiles by cDNA microarray. Comparison with siRNA-
untreated fibroblasts identified 3,035 differentially expressed genes. Functional assessment
assigned that 1,471 upregulated and 1,564 downregulated genes are related to proteins
binding with cellular components, divalent cations, enzymes, and nucleotides. Criteria
employing in vivo localization and proposed function of ECM1 in the skin narrowed to 49
upregulated genes, including COL4A, laminin A, fibronectin, MMPs, CTGF, PDGFA and its
receptor, SMAD, and TGFB receptor. Realtime RT-PCR and ELISA supported the upregulation
of paneled genes and corresponding proteins. Laminin 332 and type IV collagen, the rep-
resentatives upregulated by ECM1 silencing, revealed unique expression pattern on immu-
nohistochemistry using LS skin. Moreover, type VII collagen, which did not satisfy the ECM1-
sliencing upregulation but showed abnormal expression pattern in the LS skin, bound to
ECM1 recombinant protein. Impaired ECM1 function may thus cause increased expression
and selective disassembly of basement membrane, vascular, and extracellular matrix mole-
cules, as well as growth factors facilitating fibroblast proliferation, contributing to the LS skin
pathology.

014
Differentiation between control subjects and patients with chronic
spontaneous urticaria based on the ability of anti-IgE autoantibodies to induce
FcεRI crosslinking, as compared to anti-FcεRIa autoantibodies
S Izaki1, S Toyoshima2, T Endo1, K Hayama1, Y Okayama2 and T Terui1 1 Department of
Dermatology, Nihon University School of Medicine, Itabashi-ku, Japan and 2 Allergy and
Immunology Research Project Team, Nihon University School of Medicine, Itabashi-ku,
Japan
Chronic spontaneous urticaria (CSU) is defined as the occurrence of systemic daily wheals for
at least 6 weeks. Since the presence of IgG autoantibodies (AAbs) to FcεRI a-chain (FcεRIa)
and IgE has been repeatedly observed in patients with CSU, autoimmunity is thought to be
one of the major causes of CSU. The reported prevalences of IgG autoantibodies to FcεRIa
and IgE in sera from patients with CSU have varied, and these AAbs are also often observed in
healthy control subjects. Thus, we sought to determine the prevalence and FcεRI crosslinking
ability of these AAbs in a large number of patients with CSU and nonatopic control (NC)
subjects. Our experiments were designed to compare the concentrations of anti-IgE and anti-
FcεRIa AAbs and the abilities of these AAbs to cause FcεRI aggregation in patients with CSU
(n ¼ 134) and NC subjects (n ¼ 55) using ELISA and an in vitro elicitation test, respectively.
Our study demonstrated that the concentration of anti-IgE AAbs was significantly different
between the NC subjects and the CSU patients (P < 0.0001, cutoff value: 0.558 mg/mL),
whereas the concentration of anti-FcεRIa AAbs was not. A significant difference in the
duration of illness was noted between patients with lower and those with higher concen-
trations of anti-IgE AAbs relative to the cutoff value. The abilitiy of anti-IgE AAbs, but not anti
FcεRIa AAbs, to induce FcεRI crosslinking was significantly higher in CSU patients than in NC
subjects (P ¼ 0.0106). In the Japanese population of CSU patients studied, the ability of the
anti-IgE AAbs to induce FcεRI crosslinking differed significantly between NC subjects and
CSU patients, suggesting the involvement of anti-IgE AAbs in the pathogenesis of CSU in the
Japanese population.

015
Inhibitory effect of kaempferol on skin fibrosis in systemic sclerosis by the
suppression of oxidative stress
A Sekiguchi1, C Fujiwara1, S Yamazaki1, Y Inoue1, A Uchiyama1, R Akai2, T Iwawaki2,
O Ishikawa1 and S Motegi1 1 Gunma University Graduate School of Medicine, Maebashi,
Japan and 2 Division of Cell Medicine, Department of Life Science, Medical Research
Institute, Kanazawa Medical University, Ishikawa, Japan
There is growing evidence that vasculopathy-induced hypoxia and oxidative stress enhance
the process of fibrosis in systemic sclerosis (SSc). Kaempferol is a natural flavonoid widely
found in various vegetables and fruits, and has been reported to have excellent antioxidant
activity. Objective was to elucidate the effect of kaempferol on skin fibrosis and the mech-
anism of the inhibitory regulation of fibrosis by kaempferol. We assessed the effect of intra-
peritoneally administered kaempferol on bleomycin-induced dermal fibrosis in mice. The
effect of kaempferol on oxidative stress in bleomycin-treated mice and SSc fibroblasts was
assessed in vivo and in vitro. We identified that kaempferol injection significantly inhibited
bleomycin-induced dermal fibrosis in mice. The number of aSMA+ myofibroblasts, CD3+ T-
cells, and CD68+ macrophages in lesional skin was significantly decreased by kaempferol
injections. Kaempferol administration also significantly suppressed the bleomycin-induced
oxidative stress signal in OKD48 mice. Additionally, mRNA levels of oxidative stress-asso-
ciated factors, such as HO-1 and NOX2, as well as inflammatory and pro-fibrotic cytokines,
including IL-6, TGF-b and TNFa in sclerotic skin were significantly decreased by kaempferol.
Kaempferol also reduced bleomycin-induced TUNEL+ apoptotic cells in the lesional skin of
bleomycin-treated mice. Furthermore, the oxidant-induced intracellular accumulation of
reactive oxygen species (ROS) in SSc fibroblasts was inhibited by kaempferol treatment. In
addition, the oxidant-induced apoptosis of SSc fibroblasts was decreased by kaempferol
in vitro. Kaempferol might improve bleomycin-induced fibrosis by reducing oxidative stress,
inflammation, and oxidative cellular damage. Administration of kaempferol might be an
alternative treatment for skin fibrosis in SSc.

016
Phenotypic Changes of a Monocyte Cell Line depend on the Culture
Temperature
J Hosoi Shiseido Global Innovation Center, Yokohama, Japan
Although the body temperature is mainteined at around 37 �C, the temperature of skin, which
is facing directly to external environment, is affected by external climate. Since epidermal
Langerhans cells reside in upper most layers of skin, they must be affected with temperature
shift. But most of the in vitro experiments are conducted at 37 �C. In this study, threfore, the
phenotypic changes of Langerhans cells were examined using a model cell line, THP-1 cells.
Since the skin surface temperture goes down to 25 �C when people go in to a room at 10 �C,
we chose the culture temperature at 29 �C, 33 �C, and regular 37 �C. The proliferation rate
declined as temperature went down. The amount of RNA extracted from the same number of
cells cultured at lower temperature was smaller than at 37 �C. These results suggest that
cellular activity is lower at lower temperature. However, when gene expression was exam-
ined, some specific genes were detected at lower temperature, including inhibitor of NFkB,
inhibitor of growth family2, B cell anti-translocator gene antiproliferative, while inflammatory
genes were expressed at 37 �C, demonstrating that cells are not simply inactive but actively
responding to lower temperature. The expression of CD86 examined by flowcytometry was
same or a little bit lower at lower temperature compared to 37 �C, but higher after stimulation
with dinitrochlorobenzene. These results suggest that epidermal Langerhans cells actively stay
quiet at regular physiological condition. These results anyway tell us to consider the culture
condition of in vitro experimants when extraporating to in vivo.

017
Tc2 induction of IL-10-producing plasmablasts during contact hypersensitivity
Y Matsumura2, R Watanabe2, H Koguchi-Yoshioka2,1, S Vo2 and M Fujimoto1 1 Dermatology,
Graduate school of Medicine, Osaka University, Osaka, Japan and 2 Dermatology, Faculty
of Medicine, University of Tsukuba, Tsukuba, Japan
B cells include fractions with regulatory function named regulatory B cells(Breg). Various B
cell-lineage fractions have been reported as Breg at various disease models and there has
been no common characteristics found except for IL-10 production. The purpose of this study
is to identify IL-10-producing Breg in mouse contact hypersensitivity (CHS) model and reveal
the mechanism of regulation. CHS was induced in C57BL/6 wild type mice(WT) and IL-10
knockout mice(IL-10KO) by applying 0.5% 2, 4-dinitrofluorobenzen on abdomen for sensi-
tization and 0.25% on the ear for elicitation 7 days after sensitization. IL-10Venus/+ mice were
also used for identifying IL-10-producing cells in live condition. Each experimental group
included 3-5 mice. The targeted cells were analyzed or isolated by flow cytometry. CHS was
not augmented but elongated in IL-10KO compared to WT(24 hours:1.42 � 0.05 mm in WT
vs 1.30 � 0.06 mm in IL-10KO, p¼0.14; 120 hours: 0.24 � 0.09 mm in WT vs 0.74 � 0.05
mm in IL-10KO, p<0.01). We identified B220-CD138+CD44hi IL-10-producing plasma-
blasts(PB) in the draining lymph nodes(dLN) during CHS in WT. This small fraction appeared
at 72-120 hours after elicitation with maximum at 108 hours(0.53 � 0.09% of B220- cells in
dLN). Co-culture of T cells with the isolated PB increased the ratio of FoxP3+ regulatory T
cells(Treg) and decreased TNFa/IFNg production in CD8 T cells. Of note, IL-4 production in
CD8 T cells was significantly augmented by co-culture with PB, not with B220+ B cells(BB)
(21.68 � 0.14% by PB, 3.24 � 0.23% by BB, 1.32 � 0.05% in control, p< 0.001(PB vs BB)).
While both PB and BB induced Th2(27.77 � 0.31% by PB, 23.66 � 1.45% by BB, 0.31 �
0.13% in control), induction of IL-4-producing CD8 T cells was considered as PB-specific
function. Our results suggest the regulatory potency of IL-10-producing PB to induce Treg and
Tc2 and to diminish Tc1during CHS reaction.

018
Evolution of autoreactive B and T cells in pemphigus patients with Rituximab
or corticosteroida regimen treatment
M Maho-Vaillant1,2, C Pérals4,5, M Golinski1,2, V Hébert1,2, G Riou2,3, O Boyer2,3,
M Viguier6, S Calbo2,3, N Fazilleau4,5 and P Joly1,2 1 Department of Dermatology, Rouen
University Hospital, Rouen, France, 2 Unit 1234, INSERM, Rouen, France, 3 Normandy
University, Rouen, France, 4 Unit 1043, INSERM, Toulouse, France, 5 UMR5282, CNRS,
Toulouse, France and 6 Department of Dermatology, University Hospital Center of Reims,
Reims, France
Pemphigus is an autoimmune blistering disease mediated by autoantibodies (Abs) directed
against desmogleins (Dsg). We recently showed that first line treatment with Rituximab (RTX)
was more effective than standard oral corticosteroid (CS). To understand the immunological
mechanisms that mediate the long-lasting clinical remission (CR) after RTX treatment, we
analyzed the phenotype and antigen specificity of B cells and T follicular helper cells (TFH)
by flow cytometry and the number of Dsg+ IgG Abs Secreting Cell (ASC) by ELISPOT. At
Baseline, Dsg+ B cells were detected at a frequency of 0.1-0.6% of total B cells and were
enriched in IgG switched memory B cells. Dsg+ IgG ACS were detected at a frequency of 0-
0.8% of total ASC for Dsg1 and 0-1.2% for Dsg3. The CS treatment did not influence the
frequency nor the phenotype of Dsg+ B cells and Dsg+ ASC, which were detected even in
patients in CR. In contrast, RTX induced a significant decrease of IgG switched Dsg+ memory
B cells. Accordingly, Dsg+ ASC were no longer detected in patients in CR at M36. Interest-
ingly, Dsg3-specific TFH cells were detected in patients after treatment, with an increased
proportion of activated TFH2/TFH17 cell subsets. Strikingly, the frequency of autoreactive
TFH cells was much lower in patients treated with RTX than in those treated with CS. Our
findings indicate that the response to RTX in pemphigus involves two mechanisms: i) a sus-
tained depletion of IgG switched memory autoreactive B cells leading to the disappearance of
Dsg+ ASC, and ii) the decrease of Dsg3-specific circulating TFH cells, which is likely
involved in the blockage of B cell maturation and the delayed reappearance of Dsg+ memory
B cells.
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Long-term clinical outcome and HAVCR2 mutations in 70 patients with
subcutaneous panniculitis-like T-cell lymphoma: a study from the French Cutaneous Lymphoma
Group
G Sonigo1, M Battistella1, M Beylot-Barry2, S Oro3, N Franck4, F Sepulveda5, M Bagot1, G de
Saint-Basile5, D Michonneau1 and A de Masson1, and GFELC collaborators1 1 Saint-Louis
Hospital, Paris, France, 2 Dermatology, CHU de Bordeaux, Bordeaux, France, 3 Dermatology,
Hôpital Mondor, Créteil, France, 4 Dermatology, Hôpital Cochin, Paris, France and 5 Centre
d’Etude des Déficits Immunitaires, Necker Hospital, Paris, France
Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is a rare form of cutaneous lymphoma
with a good prognosis. However, for unclear reasons, a minority of patients develop severe
disease. A recent study has identified germline HAVCR2 (encoding TIM-3, a checkpoint inhibi-
tory receptor) mutations in familial cases of SPTCL, especially in Asian populations. The preva-
lence of this mutation in sporadic SPTCL is unknown. Data of 70 patients with sporadic SPTCL
identified from the GFELC database between 2000 and 2019 have been reviewed regarding
clinical presentation, HAVCR2 mutation status and clinical evolution after a 35-month median
follow-up. Median age was 42 yrs (1-90), 79% were women. 38% had an autoimmune disease
history. The most frequent presentation was multiple small (1-5cm) subcutaneous nodules of the
limbs. 68% had associated B-symptoms. Hemophagocytic syndrome (HPS) was diagnosed in 12
patients (18%) including 5 severe forms. Auto-antibodies were detected in 62% and antinuclear
antibodies >1/80 in 58% of patients. A borderline histology with lupus panniculitis was found in
9 patients. Overall, PCR analysis detected a germline HAVCR2 mutation in 10/49 (20%) patients
with suitable lesional material, from Cambodian, Vietnamese, New-Caledonian, Tahitian,
Moroccan, Algerian and Indian Ocean origin (unknown in 2). Interestingly, HPS was significantly
both more frequent (p¼0.04) and more severe (p¼0.006) in patients with HAVCR2 mutation.
Most patients received first-line immunomodulatory treatment (76.5%). Out of 67 patients with
follow-up data, 49 (73%) were in complete response at last follow-up, 32% relapsed, 5 died, one
of SPTCL. Germline HAVCR2 mutations are rare in sporadic SPTCL but associated with severe
HPS.

020
Type 2 immunity mediated by CD301b+ dermal dendritic cells plays a critical
role in oxazolone-induced contact hypersensitivity
J Park1,2, J Lee1, S Kim1, J Oh1, T Kim1,3 and M Lee1,2 1 Department of Dermatology,
Cutaneous Biology Research Institute, Yonsei University College of Medicine, Seoul, Korea
(the Republic of), 2 Brain Korea 21 PLUS Project for Medical Science, Yonsei University
College of Medicine, Seoul, Korea (the Republic of) and 3 Department of Microbiology and
Immunology, Yonsei University College of Medicine, Seoul, Korea (the Republic of)
Contact hypersensitivity (CHS) is a mouse model for human allergic contact dermatitis (ACD).
Although human ACD lesions are frequently characterized by a mixed gene expression
pattern of Th1 IFN-g and Th2 IL-4, a majority of murine CHS studies have heavily focused on
the role of Th1. Here, we found that oxazolone (Ox)-induced CHS model showed a mixed
gene expression signature of IFN-g and IL-4. A single topical sensitization with Ox strongly
induced Il4 gene expression starting from 72hrs in skin-draining lymph nodes (SDLNs) sug-
gesting that IL-4-producing cells were recruited or activated during early sensitization phase.
We found an increased frequency of IL-4-producing CD4+ T cells both in sensitized SDLNs
and challenged ear skins and Ox-induced Il4 gene expressions were significantly abrogated
by depleting CD4+ T cells. Ox-induced Il4 expressions were significantly decreased by
depleting Langerin�CD301b+ dermal dendritic cells (DCs) whereas local expression of IFN-g
was comparable to that of control mice. Functionally, Ox-induced CHS response was
significantly attenuated both by depletion of CD301b+ dermal DCs and IL-4 neutralization.
Mechanistically, Tslp gene expression was rapidly increased in the Ox-sensitized abdominal
skins and Ox-induced CHS response was effectively ameliorated by IL-7Ra blocking anti-
body, indicating that TSLP receptor signaling is involved in type 2 CHS response. Therefore,
our findings suggest that type 2 immunity is critically involved in a mixed CHS immune
response and type 2 CHS response is mediated by TSLP-CD301b+ dermal DCs-IL-4-pro-
ducing CD4+ T cell cascade. Therefore, we suggest that inhibiting type 2 immunity would be
a promising therapeutic approach for alleviating recurrent ACD patients with a mixed Th1
and Th2 immune environment.

021
New gold compound shows immunesuppressive functions and leads to an
amelioration of skin inflammation
S Haeberle2, X Cheng2, R Gamba Brambila2, A Enk1, S Wölfl2 and E Hadaschik1 1 Derma-
tology, University Hospital, Heidelberg, Germany and 2 Pharmacy and Molecular
Biotechnology, University, Heidelberg, Germany
Aryl hydrocarbon receptor (AHR) mediates biological responses in a ligand-dependent way.
Upon ligand binding the receptor translocates into the nucleus and acts as a transcription
factor. We could show that a newly generated gold metal compound 3 (MC3) binds to the
AHR 100-fold stronger compared to the AHR ligand 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD). To investigate the in vitro immunosuppressive function of MC3, murine WT CD4+ T
cells were isolated and treated over night with MC3 followed by restimulation. Treatment
with MC3 showed an upregulation of CYP1A1 and TGFb1 in comparison to mock solution
using real time PCR. In addition, flow cytometry analysis showed a 2-3 fold higher
CD4+CD25+foxP3+Treg frequency upon MC3 treatment in comparison to mock treated
CD4+ T cells. Furthermore, the increased Treg frequency could be reversed by using AHR
antagonists or TGFß inhibitors in vitro. The effect of MC3 was additionally investigated using
an autoimmune-mouse model. Scurfy mice lack Treg control and show activation of autor-
eactive T cells which leads to T-cell mediated inflammation of several organs including the
skin. Scurfy mice show severe skin disease (erosions, scabs and blister formation). On average
scurfy mice die due to multi-organ failure at day 24 of life. When treated with MC3, scurfy
mice showed a prolonged survival up to 70 days. In addition the skin phenotype is amelio-
rated due to MC3 treatment. Furthermore, after 24 days treatment we could observe a
reduction in the frequencies of activation markers on CD4+ pregated T cells in comparison to
mock-treated mice. RtPCR data show that MC3 treated mice have higher TGFb1 expression in
liver, spleen and thymus in comparison to mock treated mice. In summary, the new gold
compound MC3 functions as AHR agonist which induces TGFb1 expression and thereby
might lead to Treg induction. Furthermore MC3 has an immunosuppressive effect on T cells in
an autoimmune model and increases the life expectancy of scurfy mice.

022
Crosstalk between vitiligo skin T-cell secretome and epidermal cell response
C Martins1, C Drullion1, L Migayron1, C Jacquemin1, F Lucchese1, A Taieb1,2, J Seneschal1,2

and K Boniface1 1 University of Bordeaux, Bordeaux, France and 2 Bordeaux Hospital,
Bordeaux, France
Vitiligo is a stigmatizing and common depigmenting disorder affecting 1% of the global
population. This disease is characterized by white patches on skin resulting from the loss of
epidermal melanocytes. Vitiligo is a complex disease, associating environmental factors,
genetic predispositions together with altered immune and inflammatory responses. Consistent
with the prominent role of the immune system, vitiligo skin harbors an important infiltrate of
resident memory T-cells expressing the chemokine receptor CXCR3 that produce high levels
of interferon (IFN)-g and tumor necrosis factor (TNF)-a, involved in melanocyte loss. How-
ever, the precise cytokine-secretion profile of T cells infiltrating vitiligo skin, and importantly,
the impact of the global T cell-secretome on the epidermal barrier remains to be deciphered.
T cells were isolated from vitiligo patients’ skin and their secretome was analyzed by
multiplex ELISA. In addition, primary cultures of normal human epidermal keratinocytes and
melanocytes were stimulated with vitiligo skin T-cell secretome, and the inflammatory and
pigmentation transcriptional profiles were studied. We found that in addition to a type 1
skewed immune profile, vitiligo skin T cells have the propensity to mount high levels of type 2
cytokines. Furthermore, vitiligo skin T cell secretome not only downregulated the expression
of pigmentation associated genes in melanocytes, but also strongly upregulated signaling
pathways, cytokines, and chemokines that will further be involved in the inflammatory
response and recruitment of additional immune cells in the skin, further contributing to
melanocyte loss. Importantly, these effects depended on the activation of the JAK/STAT
signaling pathway. Our findings add novel insights regarding the role of T cells and the
involvement of JAK/STAT signaling in vitiligo pathogenesis.

023
Senescence surveillance maintains genomic and functional differentiation in
pre-malignant tumors
T Wieder1, E Brenner1, N Simon1, J Bauer1, F Gerst2, S Ullrich2, B Fehrenbacher1,
H Braumüller1 and M Röcken1 1 Dermatology, University of Tübingen, Tübingen, Germany
and 2 Internal Medicine, University of Tübingen, Tübingen, Germany
Different animal models as well as histological studies using samples from cancer patients
clearly showed that cellular senescence is a barrier against tumor progression. Yet, recent data
question this concept suggesting that senescent cells may also promote tumor progression. By
adopting a senescence-associated secretory phenotype, senescence signaling may even
induce dedifferentiation and stemness. To investigate effects of cytokine-induced senescence
(CIS) on tumor progression and differentiation, we used pre-malignant b-cancers from RIP-
Tag2 mice that consecutively express three differentiation antigens: first synaptophysin, then
insulin and last glucose transporter-2 (Glut-2). We show that T-helper-cell-mediated immunity
prevented the transition of pre-cancerous adenomas into b-cancers by stabilizing their
genome and b-cell functions. Thus, CIS prevented major genomic aberrations, i.e. chromo-
somal amplifications and losses, by a Stat1- and TNFR1-dependent mechanism. Tumor
progression further caused a gradual loss of the functionally relevant differentiation markers
insulin and Glut-2. CIS prevented this loss in vivo, again in a strictly cytokine signaling-
dependent manner, and preserved the physiological islet functions of the pre-malignant cells
ex vivo. Additional experiments revealed that treatment of isolated b-cancer cells with
interferon-gamma and tumor necrosis factor retained the expression of b-cell differentiation
markers also in vitro. Taken together, immunity-induced senescence surveillance protects
against dedifferentiation of endocrine b-cancers thereby enabling the diseased mice to
control glucose homeostasis.

024
Downregulated expression of Interferon regulatory factor 8 in monocytes/
macrophages exhibits pro-fibrotic phenotype and may contribute to the
pathogenic process of systemic sclerosis
YOtotake1, Y Yamaguchi1, M Asami1, N Komitsu1, T Watanabe1, D Kurotaki2, T Tamura2 and
M Aihara1 1 Environmental Immuno-Dermatology, Yokohama City University Graduate
School of Medicine, Yokohama, Japan and 2 Immunology, Yokohama City University
Graduate School of Medicine, Yokohama, Japan
Recent observations suggest that monocytes/macrophages play important roles in the path-
ogenic process of systemic sclerosis (SSc). Interferon regulatory factor (IRF) 8 is a transcrip-
tional regulator that plays essential roles in the differentiation and function of monocytes and
macrophages. We hypothesized that IRF8 may be involved in the fibrotic process of SSc by
regulating phenotypes of monocytes/macrophages. In this study, we first determined IRF8
levels in circulating monocytes from 33 of SSc patients (diffuse cutaneous SSc (dcSSc); n¼13,
limited cutaneous SSc (lcSSc); n¼20) and 15 of healthy controls by quantitative RT-PCR (qRT-
PCR). IRF8 was next silenced in monocytes by RNA interference, and they were differentiated
into macrophages (siIRF8-MDMs). Cell surface markers, cytokine/chemokine profiles, and
expression levels of extracellular matrix (ECM) were assessed by flow cytometry, qRT-PCR,
and bead-based immunoassay. Finally, bleomycin-induced skin fibrosis was assessed in
myeloid cell-specific IRF8 conditional knockout mice (Cre(LysM)IRF8(flox/flox) mice). As
results, IRF8 levels in circulating monocytes from dcSSc patients were significantly lower than
that from healthy controls and lcSSc patients. Its level was negatively correlated with modified
Rodnan total skin thickness score. siIRF8-MDMs exhibit M2 phenotype, and mRNA expres-
sion levels of pro-fibrotic cytokines and ECMs were significantly upregulated in these mac-
rophages than that from controls. The same trend was observed in protein level. Finally, in
bleomycin-induced skin fibrosis model, dermal thickness, hydroxyproline contents, and
levels of pro-fibrotic factors were aggravated in Cre(LysM)IRF8(flox/flox) mice. In conclusion,
altered regulation of IRF8 in monocytes/macrophages may be involved in the pathogenic
process of SSc.
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025
Imiquimod-induced psoriatic inflammation can be attenuated by the
application of a Liver X receptor agonist through the production of pro-resolution molecule
MOtsuka1, T Okuno2, T Yokomizo2, G Egawa1, T Dainichi1 and K Kabashima1 1 Department
of Dermatology, Kyoto University, Kyoto, Japan and 2 Department of Biochemistry, Juntendo
University School of Medicine, Tokyo, Japan
Psoriasis is a common skin inflammatory disorder known for its hallmark of having abnormal
keratinocyte differentiation. In psoriatic skin, the expression of liver X receptors (LXRa and
LXRb), a nuclear receptor family of transcription factors has shown to be down-regulated. In
addition, LXR plays an integral part in the control of keratinocyte differentiation. However,
very few studies have been conducted to understand the role of LXRs during skin inflam-
mation. We hypothesized that LXRs in the skin can interfere the immune cascade in the
induction of psoriatic inflammation. We first evaluated imiquimod (IMQ)-induced psoriatic
inflammation in murine ear skin that was simultaneously treated with or without an LXR
agonist (GW3965) for 11 days. We found that IMQ-induced skin inflammation was milder in
mice treated with GW3965 than in mice treated with its vehicle. In addition, qPCR analysis
demonstrated that the gene expression levels of pro-resolution mediators (ABCA1, MerTK and
TGF-b) in the IMQ-treated skin were higher in the LXR agonist-treated group than in the
control group. We also performed lipidomics analysis to understand the role of the LXR
agonist for the generation of lipid mediators in the skin. The levels of key immune recruitment
lipid mediators (leukotriene D4 and prostaglandin E2) in the skin lesions were lower in the
LXR agonist-treated group than in the control group. To further illustrate the role of LXRs for
the immune cell recruitment in psoriatic skin inflammation, we performed whole mount skin
imaging. We observed that neutrophil recruitment in the IMQ-treated skin were markedly
lower in the LXR agonist-treated group compared to the control group. These results suggest
that the activation of LXRs can alleviate psoriatic skin inflammation via the generation of pro-
resolving molecules and the regulation of the synthesis of lipid mediators.

026
The impaired suppressive activity and altered response to IL-33 of regulatory T
cells in a psoriasis model may be due to decreased ST2 expression
A Schwarz, R Philippsen and T Schwarz Department of Dermatology, University Kiel, Kiel,
Germany
Interleukin 33 (IL-33), initially described as an alarmin, is released by cells following cell
damage. It fulfills numerous functions in infections and inflammatory diseases by modulating
both the innate and the adaptive immune system. IL-33, however, can also act in an
immunosuppressive fashion by inducing regulatory T cells (Treg). Enhanced IL-33 levels are
found both in the skin and the serum of psoriatic patients. On the other hand, in psoriasis Treg
appear to be impaired in their suppressive function. To study whether “psoriatic” Treg are
impaired in their response to IL-33, we utilized the imiquimod (IMQ)-induced psoriasis like
model. IL-33 expression was elevated in both skin and serum of IMQ-treated mice, as
demonstrated by in situ immunofluorescence staining and ELISA. However, the suppressive
activity of Treg obtained from IMQ-mice was reduced as indicated by adoptive transfer ex-
periments. To study whether the response of Treg to IL-33 is altered in IMQ-mice, Treg from
untreated or IMQ-mice were incubated with IL-33 and injected into naı̈ve mice which were
sensitized thereafter. The suppressive capacity of Treg obtained from untreated mice could be
further enhanced by IL-33, whereas Treg from IMQ-mice did not respond to IL-33. IL-33
exerts its activity via binding to its receptor ST2. ST2 expression identifies a highly activated,
strongly suppressive Treg subset, which is superior to ST2� Treg in suppressing CD4+ T cell
proliferation. FACS analysis of Foxp3 +CD4+CD25+ cells revealed that ST2 expression on
IMQ-Treg was down-regulated in comparison to Treg from untreated animals. Decreased
expression of the IL-33 receptor could be an explanation for the weaker response of Treg to IL-
33 in IMQ-treated mice and their reduced suppressive activity. Further studies have to
elucidate the mechanism by which ST2 expression is down-regulated in the IMQ-model and
whether reduced ST2 expression can be also observed in psoriasis.

027
IgA plasma levels, but not IgG, against Streptococcus pyogenes identifies
Anti-Streptolysin O negative chronic plaque psoriasis patients with increased specific
CLA+ T cells IL17A and IL17F producers
C De Jesús-Gil1, L Sans-de San Nicolás1, M Ferran2, A Chiriac3, A Celada4, R Pujol2 and LF
Santamaria-Babi1 1 University of Barcelona, Spain, Spain, 2 Department of Dermatology,
Hospital del Mar, IMIM, Barcelona, Spain, 3 Department of Dermatophysiology, Apollonia
University, Iasi, Romania and 4 Macrophage Biology, University of Barcelona, Barcelona,
Spain
Streptococcus pyogenes tonsillar infection in early onset psoriasis patients can be associated
with severe course and biological therapy. Chronic plaque psoriasis patients (CPPP) have
higher incidence of sore throat compared to controls. Plasma from untreated CPPP (n¼27)
and healthy controls (HC, n¼21) were analyzed for the presence of IgA and IgG against S.
pyogenes extract (SE). Also, circulating CLA+/- T cells from the same patients were cultured
with autologous epidermal cells with or without SE stimulation. All CPPP had Anti-Strepto-
lysin O titer <200IU. Increased levels of anti-SE IgA were detected in CPPP compared to HC
(p<0,001). Of note, CPPP with higher anti-SE IgA levels showed stronger CLA+ T cell-
associated IL17F (2433,92pg/ml) and IL17A (298,50pg/ml) response in SE stimulated cultures,
when compared to low anti-SE IgA patients and controls. Increased IFNg levels were also
observed but it was not restricted to CLA+ T cells. Noteworthy, IgA was IgA alpha 1 and not
alpha 2, suggesting upper orogastric and respiratory tracts production after chronic infection.
Not such distinction between patients is observed for anti-SE IgG levels, which are more
related to an accute tonsillar infection. Patients heterogeneity may shape clinical course and
response to treatments. We propose S. pyogenes specific IgA as a potential biomarker to
stratify CPPP, and a feasible tool to understand CPPP heterogeneity.

028
The activation status of nuclear factor kB in type 2 conventional dendritic cells
before therapy correlates with clinical response to adalimumab
R Andres Ejarque and P Di Meglio, o PSORT Consortium King’s College London, London,
United Kingdom
Biologic therapies have revolutionised the treatment of psoriasis. Nevertheless, clinical
response to therapy is unpredictable. Thus, there is a need to identify biomarkers predictive of
response to enable patient stratification. Here, we investigate the effects of adalimumab (TNF-
inhibitor) on the activation of nuclear factor kB (NF-kB) in the immune cells of psoriasis
patients during the early phase of therapy. We hypothesize that monitoring the activation of
the transcription factor downstream of the cytokine neutralized by a biologic can guide in the
discovery of predictive biomarkers. Whole blood (n¼16) and peripheral blood mononuclear
cells (n¼30) samples, obtained from psoriasis patients at baseline and weeks 1, 4 and 12 after
commencing treatment, were stimulated with TNF or LPS; NF-kB nuclear translocation was
quantified by imaging flow and NF-kB phosphorylation by phospho-flow cytometry. Clinical
response was defined as 75% reduction in baseline psoriasis area severity index (PASI75) at
week 12. TNF induced NF-kB translocation in T cells, dendritic cells (DCs), monocytes and
neutrophils, while LPS, activated monocytes, DCs and neutrophils at baseline. In patients
receiving adalimumab, TNF activation was significantly inhibited at each time point in T cells
(92% at week 1, p<0.01), and to a lesser extent, in DCs (55% at week 1, p<0.05) compared
to baseline but did not change in monocytes or neutrophils. As expected, adalimumab did not
affect LPS-induced NF-kB translocation. However, we observed increased LPS-induced NF-
kB translocation at baseline in the DC of patients who did not reach PASI75, as compared to
patients reaching PASI75 (FDR<0.01). Importantly, this finding was replicated in an extended
cohort of patients receiving adalimumab, where we detected increased LPS-induced NF-kB
phosphorylation at baseline in type 2 conventional DC (cDC2) of patients not reaching
PASI75 (FDR<0.001). Taken together, these data suggest that clinical response to adalimumab
may depend on the baseline NF-kB activation status of cDC2.

029
The IL-31-producing circulating T cells subset represents a unique population
of CLA+ CRTH2+ CCR4+ effector memory T cells
A Datsi1, K Raba3, S Kellermann1, A van Lierop1, P Olah1,2, R Sorg3 and B Homey1

1 Department of Dermatology, University of Duesseldorf, Duesseldorf, Germany, 2 Dermatology,
University of Pécs, Pécs, Hungary and 3 Institute of Transplantation Diagnostics and Cell
Therapeutics, University of Duesseldorf, Duesseldorf, Germany
Recent findings underscore an important role of IL-31/IL-31RA signalling in pruritus. The
novel TH2-derived cytokine interleukin-31 (IL-31) has been implicated in the pathophysiology
of atopic dermatitis (AD) and induces pruritus via a synergistic cooperation of dysregulated
immune cells and stimulated sensory neurons. In particular, the clinical efficacy of the IL-
31RA-targeting antibody nemolizumab in treating itch in atopic dermatitis patients empha-
sized the importance of the IL-31/IL-31RA pathway. Although type 2 memory T cells (TH2) are
considered to be the major source of IL-31 production, the phenotype of IL-31-producing T
cells is poorly characterized. In the present study, we established a reliable protocol for
intracellular IL-31 staining in re-stimulated T cells and investigated the detailed phenotype of
IL-31-producing T cells in AD patients (n¼30) and healthy volunteers. First, we observed that
IL-31 is predominantly produced by effector memory TH2-polarized CRTH2+ T cells co-
expressing low levels of IL-4 and IL-13. Intracellular IL-31 is nearly absent in polarized TH1 or
TH17 cells. Stimulation with the alarmin IL-33 enhances the production of IL-31 in TH2 cells.
In depth examination of the chemokine receptor repertoire indicated that IL-31-producing T
cells express in addition to the already reported skin-homing marker CLA, further skin-
homing receptors such as CCR4, CCR10, but are negative for CXCR3 or CCR6. Interestingly,
the abundance of circulating effector memory IL-31+ T cells as well as the overall IL-31
production by T cells increased in AD patients in comparison to healthy volunteers. Our
findings indicate that IL-31+ T cells may represent a unique population of skin-homing type 2
memory T cells that play a role in atopic inflammation.

030
Etrasimod, an oral, selective sphingosine 1-phosphate receptor modulator
improves skin inflammation in a contact hypersensitivity dermatitis model
CM Crosby, HK Komori and JW Adams Arena Pharmaceuticals, San Diego, CA
Etrasimod (APD334) is a selective sphingosine 1-phosphate receptor 1,4,5 (S1P1,4,5) modu-
lator in development for atopic dermatitis (AD). S1P1 modulates trafficking of many immune
cells, including those in eczematous skin. This study evaluated the effect of etrasimod on
circulating and tissue immune cells and its impact on skin inflammation in a dermatitis mouse
model. BALB/c mice were epicutaneously sensitized with fluorescein isothiocyanate (FITC)
on the hind flank on Days (D) 0 and 5, then epicutaneously FITC challenged on the ear on
D10-12. From D -1, mice were dosed orally once daily with vehicle, dexamethasone (Dex),
or etrasimod (1 or 3 mg/kg). Ear thickness was measured with calipers on D0, 5, 10-13. On
D2 and 13, draining lymph nodes (dLN) were analyzed by flow cytometry (FACS) for cellu-
larity and activation. On D13, we examined blood for immune cell count and cytokines, and
ear skin by FACS and histology. Sensitization did not cause skin inflammation, yet on D2
dendritic cells (DC), T cells and B cells expanded in the dLN in all mice. In vehicle mice,
challenges amplified skin thickening from D10-13, and terminal analyses revealed worse
histologic score and immune cell expansion in dLN and ear skin. Etrasimod dose-dependently
lessened ear thickening and histologic score, with the high dose achieving comparable ef-
ficacy as Dex on D13. Etrasimod reduced lymphocyte frequency in the blood. In the dLN,
etrasimod reduced DC influx, and decreased expansion and activation of T cells. B cells and
eosinophils were also reduced in number. In the ear skin, the increase of T cells, B cells, and
eosinophils was dose-dependently inhibited. In conclusion, etrasimod effectively reduced ear
skin inflammation and dermatitis in FITC-induced hypersensitivity. Etrasimod significantly
reduced the activation and expansion of immune cells after challenge in the dLN and ear
skin. Notably, the dose-dependent reduction of immune cells in ear skin correlated with
improvements in disease. This data encourages further study of etrasimod as a novel therapy
for AD.
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031
Development of a mouse model of Pemphigus Vulgaris as a tool to evaluate
nanoparticle induced antigen-specific tolerance
C Hudemann1, R Pollmann1, M Hertl1, S Fleischer2 and R Eming1 1 Department of
Dermatology and Allergology, Philipps-University Marburg, Marburg, Germany and 2 Topas
Therapeutics GmbH, Hamburg, Germany
Pemphigus vulgaris (PV) is an autoimmune blistering disease caused by autoantibodies
mainly directed against desmoglein (Dsg) 3. So far, only broad systemic immunosuppression
and B-cell depletion are being applied in PV patients. In this study, we aim at investigating a
Dsg3-specific CD4+ T cell directed therapy in PV. We apply human leukocyte antigen (HLA)-
transgenic mice transgenic for the PV-associated HLA-DRB1*04:02-DQ8 haplotype, the
human CD4 coreceptor and lack mouse MHC class II (I-Aß-/-). Immunization with recom-
binant human Dsg3 protein leads to induction of Dsg3-specific CD4+ T and Dsg3-reactive
IgG producing B cells. For characterization of low-frequent Dsg3-specific CD4+ T cells in
lymphatic tissues we use DRB1*04:02 HLA class II Dextramers loaded with immunodo-
minant Dsg3-T cell epitopes. CD4+ T cells are primarily detected after initial immunization
(4% Dsg3+ CD4+ CD19+ cells) and their number is steadily decreasing thereafter. For
analysis of Dsg3-specific B-cells we used fluorochrome-labelled Dsg3. B cell subpopulations
occur transiently in spleen shortly after Dsg3-immunization (day 6) and cannot be detected at
day 21 anymore. However, at day 21 Dsg3-specific plasma cells can be identified in bone
marrow shown by Dsg3-specific B-cell ELISPOTanalysis. For induction of Dsg3-specific T cell
tolerance, we applied a set of immunodominant Dsg3 CD4+ T cell epitopes linked to
nanoparticles in a preventive setting prior to i.p. immunization with human Dsg3. Anti-Dsg3
antibody formation was reduced by 74% and 80%, respectively, compared to control ani-
mals. To summarize, we are able to detect antigen specific T and B cells upon Dsg3-im-
munization, and can efficiently promote a CD4+ T-cell specific tolerance induction based on
the application of peptide-bound nanoparticles in a preclinical mouse model of PV. These
preclinical proof of concept results hold great promise to translate the concept of Dsg3-
specific T cell tolerance induction into the clinic.

032
An advanced biology platform to guide the discovery of a new highly selective
JAK1 inhibitor for atopic dermatitis treatment
P Lovato1, J Felding1, J Larsen1, L Kyhn Rasmussen2, A Ritzen1, K Rytved1, M Carnerup1,
S Eirefelt1, H Siller1 and J Correa da Rosa1 1 LEO Pharma A/S, Ballerup, Denmark and
2 H. Lundbeck A/S, Valby, Denmark
The Janus kinases (JAK) are key protein tyrosine family kinases driving physiological as well as
inflammatory processes and proved valuable targets in the treatment of several skin diseases
including atopic dermatitis (AD). AD is a common, severely pruritic, chronic inflammatory
skin disease mediated by immune cells, in particular T cells. Experimental and clinical studies
indicate that Th2-type inflammation plays a key role in the onset and pathogenesis of AD,
while Th22-, Th17- and Th1- type inflammation contributes to the progression from the acute
to the chronic phases of the disease. Accordingly, clinical efficacy has been shown for bi-
ologics targeting JAK1-related cytokines, e.g. IL-4, IL-13, IL-22 and IL-31 and for small-
molecule JAK inhibitors. In particular, the second-generation selective JAK1 inhibitors are
proposed to provide a more favorable risk-benefit treatment profile, given their greater
selectivity. Here we describe a JAK1 in vitro biology platform based on several biochemical
and cellular assays rationally designed to consistently address JAK1 selectivity. Through this
platform, we discovered a potent and selective JAK1 inhibitor, LEO142397, with cellular and
whole blood activity that parallels its potency and selectivity throughout all the assays.
Further, LEO142397 showed in vivo efficacy in a mechanistic mouse model addressing target
activity in the skin as well as an attractive oral drug-like properties and safety profile, sup-
porting its clinical development as treatment of atopic dermatitis. Finally, we used our JAK1 in
vitro biological platform to compare the potency and selectivity of a panel of JAK inhibitors
that are either launched or in clinical development. In our assays only LEO142397, abroci-
tinib and to some extend itacitinib were found to be highly selective JAK1 inhibitors. Our
work highlights the importance of using a translational in vitro platform when addressing and
interpreting JAK1 selectivity.

033
Expansion of BCL2+ lymphocytes in cutaneous graft-versus host disease is
associated with steroid resistance and poor prognosis
J Strobl1, RV Pandey1, T Krausgruber2, F Tinnefeld1, L Kleißl1, M Herac3, W Rabitsch4, C
Bock2,5, G Hopfinger4 and G Stary1,2,6 1 Department of Dermatology, Medical University of
Vienna, Vienna, Austria, 2 CeMM Research Center for Molecular Medicine of the Austrian
Academy of Sciences, Vienna, Austria, 3 Clinical Institute for Pathology, Medical University
of Vienna, Vienna, Austria, 4 Department of Internal Medicine I, Medical University of
Vienna, Vienna, Austria, 5 Department of Laboratory Medicine, Medical University of
Vienna, Vienna, Austria and 6 Ludwig Boltzmann Institute for Rare and Undiagnosed Dis-
eases, Vienna, Austria
Graft-versus-host disease (GVHD) remains a major cause of mortality after allogeneic he-
matopoietic stem cell transplantation (HSCT) and response to first-line therapy with gluco-
corticoids is often limited. To identify novel therapeutic targets for treatment and/or
prophylaxis of GVHD, we performed RNA sequencing and Differentially Expressed Gene
(DEG) analysis on sequentially isolated T cells of HSCT recipients. In recipients who later
developed GVHD, we observed early up-regulation of the anti-apoptotic molecule BCL2,
which is targeted in chronic lymphocytic leukemia with a recently approved small molecule
inhibitor. Furthermore, gastrointestinal tract, liver and skin affected by acute and/or chronic
GVHD showed higher BCL2 mRNA expression compared to matched control groups. BCL2
protein levels were elevated in overall leukocytes and pathogenic cell subsets including
CD8+ T lymphocytes in peripheral blood and skin of GVHD patients. Notably, high Bcl-2
expression levels correlated to steroid-refractory GVHD and increased transplant-related
mortality. In vitro inhibition of BCL2 in allo-reactions led to dose-dependent apoptosis of T
cells and increase of CD4/CD8 ratio. Our results highlight the role of BCL2 as survival factor
of GVHD-mediating lymphocytes. Selective inhibition of BCL2 may present a novel and
urgently needed targeted therapy in treatment of steroid-refractory GVHD.

034
Characterization of novel TMEM173 mutation causing a lupus- and SAVI-like
phenotype, modified by polymorphisms in TMEM173 and IFIH1
S Keskitalo2, E Haapaniemi7, E Einarsdottir3, K Rajamäki6, J Saarela4, J Kere3, M Seppänen5,
A Ranki1, K Hannula-Jouppi1 and M Varjosalo2 1 Dept. of Dermatology, Univ. of Helsinki
and HUS, Helsinki, Finland, 2 Institute of Biotechnology, Univ of Helsinki, Helsinki, Finland,
3 Dept of Biosciences and Nutrition, Karolinska Institute, Huddinge, Sweden, 4 FIMM, Univ
of Helsinki, Helsinki, Finland, 5 Rare Disease Center, HUS, Helsinki, Finland, 6 Dept. of
Rheumatology, Univ. of Helsinki, Helsinki, Finland and 7 RPU, Univ of Helsinki, Helsinki,
Finland
Monogenic STING gain-of-function mutations cause early-onset type I interferonopathy, with
disease presentation ranging from fatal vasculopathy to mild chilblain lupus. Upon binding to
pathogen or self-derived cytosolic nucleic acids, cyclic GMP-AMP synthase (cGAS) triggers
the production of cGAMP that further activates TMEM173-encoded transmembrane protein
STING. Molecular mechanisms underlying the variable phenotype-genotype correlation are
presently unclear. We report a novel gain-of-function G207E STING mutation causing a
distinct phenotype with alopecia, photosensitivity, thyroid dysfunction and features of STING-
associated vasculopathy with onset in infancy (SAVI), such as early-onset livedo reticularis,
skin vasculitis, facial erythema and bacterial skin infections. Single residue polymorphism in
TMEM173 and two IFIH1 autoimmune-related risk alleles showed variable penetrance,
implying contribution to the disease presentation and phenotype. The G207E mutation causes
constitutive activation of inflammation-related pathways in in vitro cell models, as well as
aberrant interferon signature and inflammasome activation in patient PBMCs. Protein-protein
interaction analyses propose impaired cellular trafficking of G207E mutant STING. Clinically,
the index patient has benefited from the JAK inhibitor baricitinib therapy. These findings
reveal the molecular landscape of STING and propose common polymorphisms in TMEM173
and IFIH1 as modifiers of the phenotype.

035
CD4+ resident memory T cells colocalize with CD301b+ dendritic cells in
perifollicular lymphocyte clusters in a murine delayed-type hypersensitivity model
R Asahina, G Egawa and K Kabashima Dermatology, Kyoto University, Kyoto, Japan
Tissue-resident memory T (TRM) cells play an important role in local immunity by inducing
rapid immune responses upon re-exposure of the antigen. However, how CD4+ TRM cells
retain after the resolution of skin inflammation remains largely unknown. To clarify the
mechanism, we used a delayed-type hypersensitivity (DTH) model, an established model
mediated by CD4+ T cells. T cell receptor b-deficient (TCRb KO) mice were transferred with
CD4+ T cells from GFP-expressing, ovalbumin (OVA)-specific TCR-transgenic (OT2) mice and
sensitized with subcutaneous injection of OVA emulsion (day -7). In these mice, all T cells
were OT2 mice-derived and could be detected by GFP expression. TCRb KO mice exhibited
significant ear swelling upon the initial challenge (day 0) with intradermal OVA injection
compared to the ears injected with vehicle control, and this peaked at day 2. CD4+ T cells
remained in the dermis at day 35 after the resolution of ear swelling and expressed CD69, a
marker of TRM cells. At the same time (day 35), re-challenge with OVA induced a more rapid
response, manifested by a peak of ear swelling at 6 hours along with the production of IFN-g
by CD4+ cells. Two-photon microscopy revealed two modes of CD4+ T cells’ behaviour;
some were retained in non-cluster form around blood vessels, and some were in cluster form
around hair follicles. Immunohistochemical analysis revealed that CD11c+ dendritic cells
(DCs) were colocalized with CD4+ T cells around hair follicles. Additionally, these CD11c+

cells also expressed CD301b, a marker of conventional DC subset 2 (cDC2). Taken together,
these results indicate that CD4+ TRM cells retain after clinical resolution of skin inflammation
and induce rapid response to re-challenge in a DTH model. Retention of CD4+ TRM in skin is
characterized by cluster formation around hair follicles where they colocalize with cDC2
cells.

036
Targeted inhibition of complement at the basement-membrane zone in
pemphigoid diseases
CM Hammers1, S Emtenani2, O Isken4, N Tautz4, E Schmidt2, DL Siegel3 and JR Stanley1 1
Dermatology, University of Pennsylvania, Philadelphia, PA, 2 LIED, University of Luebeck,
Luebeck, Germany, 3 Pathology and Laboratory Medicine, University of Pennsylvania,
Philadelphia, PA and 4 Virology, University of Luebeck, Luebeck, Germany
Bullous pemphigoid (BP) and mucous membrane pemphigoid (MMP) are blistering skin
diseases in which autoantibodies against basal keratinocyte antigens cause loss of cell
adhesion to the basement-membrane zone (BMZ). Biopsies usually show BMZ-bound IgG
and C3 in direct immunofluorescence (IF), indicating complement activation that results in
attraction and activation of inflammatory cells and subsequently dermal-epidermal separa-
tion. We cloned more than 30 anti-BP180/BP230 single chain variable fragment (scFv)
monoclonal antibodies (mAbs) from two active BP patients. All mAbs were validated by
BP180-NC16A/BP230 ELISA and indirect IF. Unexpectedly, our scFvs displaced bound pa-
tient IgG from the immobilized antigen in vitro. Confirming previous data, monovalent anti-
BP180-scFvs tested were non-pathogenic when injected into human skin organ culture,
because for pathogenicity bivalent IgG abs with crosslinking and complement-binding
properties are required. We exploited this non-pathogenicity by designing proteins that allow
targeted complement inhibition at the BMZ; fusing an anti-BP180-NC16A scFv with a C1s-
inhibiting gigastasin domain we were able to test for targeted inhibition of the classical
complement activation pathway at the BMZ, in an BP ex vivo model. This recombinant
molecule bound to normal human skin sections pre-incubated with BP sera and inhibited C3
fixation as shown by IF microscopy. This finding was independently confirmed by decreased
C5a levels, as detected by ELISA. Another fusion protein designed for inhibition of the
alternative pathway at the BMZ was not effective in our model, illustrating the dependence on
the classical complement activation pathway in BP. Because BP180-NC16A is expressed at
the BMZ of skin, mucous membranes and the retina, this innovative approach could be
translated to other complement-dependent diseases affecting these tissues.
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037
CD4+CD103+ cutaneous TRM cells are found in the circulation of healthy
humans
P Morawski1, S Varkhande2, M Klicznik2, B Hoellbacher1, S Motley1, I Gratz2 and D
Campbell1 1 Immunology, Benaroya Research Institute, Seattle, WA and 2 University of
Salzburg, Salzburg, Austria
Tissue-resident memory T cells (TRM) persist locally in non-lymphoid tissues where they
provide front-line defense against recurring insults. TRM at barrier surfaces express the
markers CD103 and/or CD69 which function to retain them in epithelial tissues. In humans,
neither the long-term migratory behavior of TRM nor their ability to re-enter the circulation
and potentially migrate to distant tissue sites have been investigated. Using tissue explant
cultures, we found that CD4+CD69+CD103+ TRM in human skin can downregulate CD69
and exit the tissue. Additionally, we identified a skin-tropic CD4+CD69-CD103+ population
in human lymph and blood that is transcriptionally, functionally and clonally related to the
CD4+CD69+CD103+ TRM population in the skin. Using a skin xenograft model, we
confirmed that a fraction of the human cutaneous CD4+CD103+ TRM population can re-
enter circulation, and migrate to secondary human skin sites where they re-assume a TRM
phenotype. Thus, our data challenge current concepts regarding the strict tissue compart-
mentalization of CD4+ T cell memory in humans.

038
A distinct Th17 cell subset producing IL-26 promotes expression of IL-17 in the
skin through induction of TGFb
A Fries, J Di Domizio, O Demaria, C Triboulet and M Gilliet Dermatology, University
Hospital Lausanne CHUV, Lausanne, Switzerland
Chronic plaque-type psoriasis is a Th17 disease driven by IL-17. In addition to IL-17, Th17
cells produce other cytokines including IL-26, a member of IL-10 cytokine family. The relation
between IL-26-producing and IL-17-producing Th17 cells is unknown. By comparing the
production of IL-26 and IL-17 in acute and chronic forms of psoriasis, we found a dichoto-
mous expression of these cytokines by T cells. Immunofluorescence analysis of skin lesions
showed increased numbers of IL-26-producing T cells with few IL-17-producing T cells in
acute psoriasis, including erythrodermic and guttate psoriasis, whereas large numbers of IL-
17-producing T cells and few IL-26-producing T cells characterized chronic plaque psoriasis.
Furthermore, intracellular cytokine expression analysis revealed that circulating memory
Th17 cells contained a subset of IL-26-producing T cells that was distinct from IL-17-pro-
ducing T cells. Their differentiation from naı̈ve T cells was more rapid and did not require
TGFb contrary to IL-17-producing T cells, indicating that IL-26-producing T cells was a
distinct early differentiating subset of Th17 cells. Interestingly, IL-26 was able to induce TGFb
expression in keratinocytes, suggesting that IL-26-producing T cells drive the subsequent
generation of IL-17-producing T cells via TGFb induction in the skin. Together, our findings
indicate that IL-26 producing T cells are an early differentiating subset of Th17 cells that
promote induction of IL-17 producing T cells in the skin through TGFb induction, providing
new insights and potential therapeutic targets to block the pathogenic IL-17 pathway in
psoriasis.

039
Transcriptome profiling of laminin a3 inhibited primary keratinocytes reveals
the regulatory effect of laminin a3-binding on keratinocyte differentiation
L Boa, J Li, EH Kowalski, D Kneiber and K Amber Dermatology, Univ of Illinois at Chicago,
Park Ridge, IL
Primary keratinocytes were grown in serum free, low calcium media to subconfluence are
then treated for 24 hours with a mouse monoclonal IgG1 antibody specific to human Lm a3
(laminin a3)(P3H9-2) or isotype controls in triplicate. Following treatment, RNA was
extracted and sequenced via Illumina HiSeq PE150. A mean number of 27,279,262 clean
reads were attained, with mean percentage �Q30 of 94.2. Filtered clear reads were mapped
to the reference genome using HISAT2, yielding a mean of 52,145,923 (95%) mapped reads
per sample. Reads were normalized to the number of mapped reads (Fragments Per Kilobase
of transcript per Million mapped reads). We used DESeq to analyze differentially expressed
genes, using a fold change �2 and false discovery rate < 0.01 as screening criteria. We also
performed Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of Genes and
Genomes (KEGG) analysis. Blockade of Lm a3 resulted in 3,394 differentially expressed
genes. GO analysis demonstrated significant impact on epidermis and skin development,
extracellular structure organization, extracellular matrix organization, keratinocyte differen-
tiation, and cornification. RT-PCR was used to confirm several differentially expressed genes
from RNA-seq experiments. We further investigated specific genes differentially expressed in
various keratinocyte processes. We noted significant upregulation of desmosomal genes
(DSC1, DSC3, DSG1, DSG3, JUP, PKP1, DSP, and EVPL), with the greatest log2fold change of
3.54 for DSC1. Keratin expression profile also demonstrated several changes including
downregulation of keratins 7, 8, 18, 19 34, and upregulation of keratins 1, 2, 3, 4, 6a, 6c, 9,
10, 15, 16, 74, 77, 80 and, with a striking upregulation of keratin 10 (log2fold 4.3), consistent
with differentiation. Our results demonstrate a significant role of Lm a3 binding in altering the
keratinocyte transcriptome, particularly with differentiation. Elucidating the mechanism by
which Lm a3 binding regulates this process remains to be determined.

040
Pathogenicity of anti-desmoglein 3 IgA1 autoantibodies is Fc-dependent in IgA
pemphigus
S Emtenani1, J Johns1, A Recke2, L Komorowski3, C Probst3, JE Hundt1, T Hashimoto4, D
Zillikens2, E Schmidt1,2, R Ludwig1 and CM Hammers2,1,5 1 Luebeck Inst. for Exp. Derma-
tology (LIED), University of Luebeck, Luebeck, Germany, 2 Dermatology, University of
Luebeck, Luebeck, Germany, 3 Exp. Immunology, EUROIMMUN, Luebeck, Germany, 4
Dermatology, Osaka City University, Osaka, Japan and 5 Dermatology, University of
Pennsylvania, Philadelphia, PA
IgA pemphigus is an autoimmune blistering skin disease characterized by tissue-bound and
circulating IgA, but not IgG, autoantibodies (autoAbs) against epidermal cadherins. Patients
present with vesiculopustular skin eruptions, intraepidermal acantholysis and neutrophilic
infiltrates. We cloned anti-Desmoglein (Dsg) 3 monoclonal antibodies (mAbs) from an active
IgA pemphigus vulgaris (IgA PV) patient, as confirmed by direct immunofluorescence (IF)
microscopy and serum anti-Dsg3 IgA reactivity. Isolated Dsg3-specific IgA mAbs (in form of
single-chain variable fragments, scFvs) bound to Dsg3 by ELISA and IF, and sera from the
same patient and from unrelated active IgA/IgG PV patients led to decreased binding of our
scFvs, indicating binding to similar epitopes as polyclonal IgA/IgG serum autoAbs. In human
skin organ culture, our mAbs showed dose-dependent pathogenicity, indicating that in IgA PV
anti-Dsg3 IgA mAbs are necessary but insufficient for disease induction alone, because
concurrent inactivation of Dsg1 was required in our models, but absent in the patient.
Additional Fc-dependent mechanisms potentially involved were then studied in an in vitro
model, using recombinant human full anti-Dsg3 mAbs in the IgG1/IgA1 format: Incubation of
skin cryosections with a full anti-Dsg3-IgA1 mAb and peripheral polymorphonuclear cells led
to intraepidermal acantholysis, whereas the same mAb in the IgG1 format was ineffective. We
here present conclusive evidence demonstrating that interaction of the anti-Dsg3 IgA1-Fc-part
with its receptor is required and sufficient for pathogenicity in IgA pemphigus, without
necessitating inactivation of compensatory Dsg1. Blocking this interaction may be a well
suited therapeutic avenue for this difficult-to-treat skin disorder.

041
Simple and sensitive assays to detect autoantibodies against alpha 2
macroglobulin-like 1 in paraneoplastic pemphigus sera
C Bazzini1,2, B Favre2, C Schlapbach1,2 and L Borradori1,2 1 DBMR, Universität Bern, Bern,
Switzerland and 2 Dermatology, Inselspital, Bern, Switzerland
Paraneoplastic pemphigus (PNP) is a rare and severe variant of pemphigus associated with an
underlying malignancy and poor therapeutic outcome. PNP is characterized by the presence
of autoantibodies against a broad spectrum of desmosomal components, additionally more
than 50% of patients also have antibodies against the extracellular protease inhibitor alpha 2
macroglobulin-like 1 (A2ML1). A2ML1 expression in the epidermis is restricted to the
granular layer and its biological function is still unknown. The detection of anti-A2ML1 an-
tibodies is presently based on immunoprecipitation of differentiated human keratinocyte
extracts followed by polyacrylamide gel autoradiography or immunoblotting. Faster and more
reliable diagnostic tools are thus needed. Our method relies on the expression of full-length
A2ML1 in fusion with enhanced green fluorescent protein (EGFP). The secreted EGFP-A2ML1
and EGFP, as negative control, were expressed in transfected human embryonic kidney 293T
cells and immunoprecipitated from the culture medium with PNP A2ML1-negative or -pos-
itive sera. The measurement of fluorescence in immunoprecipitates correlates with the results
obtained with current methods. Moreover, we developed an ELISA test by immobilizing
EGFP-A2ML1 and EGFP on 96-well plates. With this method and the presently set cutoff
value, 42 % of the tested PNP sera (n¼36) were positive. Among them, 25 % were strongly
positive while none of the sera of pemphigus vulgaris (n¼20) and bullous pemphigoid pa-
tients (n¼20) were positive. In summary, we established efficient methods to test and quantify
the reactivity of human sera against A2ML1. Similar assays may be applied for the detection of
autoantibodies against other target antigens. Fluorescence immunoprecipitation is suitable for
the analysis of few sera while ELISA is optimal for the screening of a large numbers of
samples. Quantitative results will help to better define the phenotype(s) associated with anti-
A2ML1 autoantibodies giving additional clues to the biological function of A2ML1.

042
MDA5+ dermatomyositis is associated with stronger skin type I interferon
transcriptomic signature with up-regulation of IFN-k transcript
C Cassius1,2, R Amode1,2, M Delord3, M Battistella1,5, C Lepelletier2, A Alberdi4,
A Bensussan1, M Bagot1,2, H Le Buanec1 and J Bouaziz1,2 1 INSERM U976 - HIPI Unit,
Saint-Louis Research Institute, Paris, France, 2 Dermatology, Hôpital Saint-Louis, Paris,
France, 3 Direction à la recherche clinique et à l’innovation, Centre hospitalier de
Versailles, Le Chesnay, France, 4 Technological Core Facility, Saint-Louis Research
Institute, Paris, France and 5 Pathology department, Hôpital Saint-Louis, Paris, France
Dermatomyositis (DM) is a chronic auto-immune disorder affecting skin and muscle. The
transcriptomic signature of DM is characterized by a type I interferon (IFN) signature which
has been shown to correlate with disease activity. Among autoantibodies, anti-Melanoma
differentiation-associated gene 5 (MDA5) antibodies are associated with a unique presenta-
tion. Herein, we assessed the global gene expression in the skin of 3 MDA5+ DM and
compared it to 5 MDA5- DM and 5 healthy individuals. The principal component analysis
clustered independently according to the serology, indicating distinct molecular profiles.
Among the most highly upregulated genes in MDA5+ skin were IFIT2, CXCL10 and IFIH1; the
type I IFN pathway was also significantly upregulated. To confirm the type I interferon
signature in MDA5+ DM, we showed using MxA immunohistochemistry that MDA5+ DM
skin samples expressed more MxA in inflammatory infiltrate than MDA5- skin samples.
Finally, to decipher the origin of the type I IFN signature in DM skin, we focused on the type
of interferons. Interestingly, IFN-k gene was the only interferon significantly elevated in
MDA5+ skin (FC¼2.27; q¼0.03) compared to healthy skin. In MDA5- compared to healthy
skin, IFN-k was elevated but not significantly (FC¼1.9; q¼0.25). We confirm here that DM
skin involvement is associated with a specific transcriptomic signature comprising an acti-
vation and infiltration of immune cells and a type I IFN response signature. The type I IFN
signature is more strongly expressed in the skin of MDA5+ versus MDA5- DMs. Our data
support the potential role of keratinocytes and IFN-k over IFN-a in the skin pathophysiology
of MDA5+ DM.
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043
Persistent deficiency of mucosal associated invariant T cells in
dermatomyositis
C Cassius1,2, M Branchtein1, M Battistella1,3, C Lepelletier1,2, A De Masson1,2, A Bensussan1,
M Bagot1,2, H Le Buanec1 and J Bouaziz1,2 1 INSERM U976 - HIPI Unit, Saint-Louis Research
Institute, Paris, France, 2 Dermatology, Hôpital Saint-Louis, Paris, France and 3 Pathology
department, Hôpital Saint-Louis, Paris, France
Mucosal associated invariant T (MAIT) cells are innate like lymphocytes found in peripheral
blood and mucosa; they are decreased during systemic lupus erythematosus and other auto-
immune diseases. However, MAIT cell levels and functions have not previously been
investigated in dermatomyositis (DM). Herein, we studied MAIT cells level and activation
status before and after treatment during DM (n¼21) and compared them to healthy controls
(n¼19), psoriasis (n¼7) and atopic dermatitis (n¼5). We showed that DM was associated with
a dramatic reduced number of circulating MAIT cells (median: 0.12% [0.073-0.25%] versus
2.13% [1.05-3.94%], p < 0.0001). This disappearance was specific to DM. Residual MAIT
cells displayed an activated/exhausted phenotype with higher expression of CD25, CD39,
CTLA4 and increase of the TEMRA state. We found an inverse correlation between CD25 and
CTLA4 expression on MAIT cells and the level of circulating MAIT cells. After a median
follow up of 0.9 year, we observed a slight increase of MAIT cells (median: 0.25% [0.24-
0.60%] versus 0.73% [0.47-1.16%], p ¼ 0.002). Nevertheless, it did not return to normal
healthy controls level. We next compared skin from DM with healthy controls for PLZF, the
master transcript of MAIT cells thanks to microarray analysis. PLZF was not elevated in
lesional skin. Finally, preliminary in vitro assays showed that strong stimulation by both TCR
and IL-12 and IL-18, cytokines elevated during DM and known to activate MAIT cells, leaded
to decreased expression of CD161 and higher mortality. Taken together, our data indicate that
in DM peripheral blood MAIT cells, which are thought to have regulatory role, are dramat-
ically reduced in relationship with an activated abnormal phenotype potentially leading to
activation induced cell death rather than their migration in affected tissue.

044
A unique mechanism of epithelial detachment in mucous membrane
pemphigoid caused by autoantibodies against the C-terminus of COL17
M Kamaguchi1,2, H Iwata1, W Nishie1, E Toyonaga1, H Ujiie1, K Natsuga1 and H Shimizu1 1
Department of Dermatology, Hokkaido Universitye Graduate School of Medicine, Sapporo,
Japan and 2 Experimentall Dermatology, University of Luebeck, Luebeck, Germany
Mucous membrane pemphigoid (MMP), which mainly presents as mucosal lesions, is related
to autoantibodies against the C-terminus of collagen XVII (COL17). The blistering mecha-
nisms behind the oral lesions are not fully understood. MMP patients show reduced in-
flammatory findings in histological analyses. One blistering mechanism in MMP may be
associated with the inhibition of protein binding by autoantibodies against the C-terminus of
COL17. We investigated the interaction of COL17 with the extracellular matrix component
collagen IV (COL4). We performed immunoprecipitation using mAb TS39-3 against COL17-
NC16A, and mAb C17-C1 againt the C-terminus of COL17. When COL17 was precipitated
with mAb TS39-3, COL4 was detected in both cell lysates from normal human oral kerati-
nocytes (OMKs) and from normal human epidermal keratinocytes (NHEKs). In contrast, when
COL17 was precipitated with mAb C17-C1, COL4 was not detected in OMKs, suggesting that
the direct binding of COL17 to COL4 is interrupted by mAb C17-C1 in OMKs but not in
NHEKs. We also examined the isoform differences of COL4 between NHEKs and OMKs.
COL4 genes (COL4A1, A2, A3, A4, A5, A6) encode the distinct chains of COL4a1 (IV)
through a6 (IV), which forms the heterotrimeric isoforms. The mRNA expressions of COL4A1
and A2 were mainly observed in both keratinocytes, but the ratio (A1/A2) was different. We
reasoned that the different binding in COL17 and COL4 between NHEKs and OMKs may be
attributable to the different expression of COL4 genes. Finally, with in vitro binding inhibition
assay, the preincubation of COL17 with MMP-IgGs, but not BP-IgGs significantly reduced the
amounts of COL17 binding to COL4, confirming the disturbance effects of MMP-IgGs. In
summary, we demonstrate a unique mechanism behind the oral lesions in MMP, in which
pemphigoid IgG targeting the C-terminus of COL17 may play a pathogenic role by disturbing
the COL17eCOL4 interaction.

045
Role of effector and regulatory B cells in patients with systemic sclerosis: IL-6
producing effector B cells associated with skin fibrosis
T Matsushita1, T Kobayashi1, M Kano1, Y Hamaguchi1, M Hasegawa2, M Fujimoto3 and
K Takehara1 1 Dermatology, Kanazawa University, Kanazawa, Japan, 2 Dermatology,
University of Fukui, Fukui, Japan and 3 Dermatology, Osaka University, Suita, Japan
Systemic sclerosis (SSc) is an autoimmune disease characterized by skin and lung fibrosis.
Over 90% of the patients with SSc are positive for autoantibodies. In addition, the serum
levels of BAFF, a potent B cell stimulator, are correlated with SSc severity and activity. Thus, B
cells play an important role in SSc pathogenesis. However, two opposing B cell subsets exist:
effector and regulatory B cells. IL-6 producing effector B cells promote scleroderma mouse
model, whereas, IL-10 producing regulatory B cells inhibit it. In the present study, we have
investigated the clinical association of effector and regulatory B cells in patients with SSc. The
blood levels of IL-6 producing effector B cells and IL-10 producing regulatory B cells were
measured in 29 patients with SSc and 16 healthy subjects by FACS. The frequency of IL-6
producing effector B cells in blood was significantly elevated in patients with SSc (55.3 �
12.1%) than that in healthy controls (41.9 � 10.6%, P<0.001). In contrast, the frequency of
IL-10 producing regulatory B cells in blood was significantly decreased in patients with SSc
(1.4 � 0.7%) than in healthy controls (2.0 � 0.8%, P<0.01). With respect to SSc subtypes, the
frequency of IL-6 producing effector B cells was significantly higher in patients with diffuse
cutaneous SSc (severe form of SSc) than that in patients with limited cutaneous SSc (mild form
of SSc). Furthermore, the frequency of IL-6 producing effector B cells positively correlated
with the extent of skin fibrosis in SSc patients. The result suggested that the dysregulation of
effector and regulatory B cell balance contributes to SSc pathogenesis.

046
Vitamin D3 promotes human Th2 responses by TSLP-dependent and
-independent regulation of dendritic cells
A Brulefert, V Flacher and C Mueller IBMC - I2CT - CNRS UPR3572, Strasbourg, France
In the mouse, cutaneous application of vitamin D3 results in a Th2-driven inflammation
resembling atopic dermatitis. This response relies on Thymic Stromal Lymphopoietin (TSLP)
production by keratinocytes and T cell orientation by TSLP-stimulated skin dendritic cells
(DCs). Nevertheless, similar effects of vitamin D3 have not been confirmed thus far by in vitro
models involving human skin. We have studied in human skin explants whether vitamin D3
analogs allow emigrating skin DCs to promote human Th2 responses. In line with a previous
report, topical application of calcipotriol cream or calcitriol addition in the culture medium
increased the rate of CD14+ DCs recovered after 3 days of culture. Using immunofluores-
cence microscopy of cultured skin and monocyte-derived dendritic cells (MonoDCs) stimu-
lated with calcitriol, we showed that CD14 upregulation is a direct consequence of vitamin
D3 exposure rather than an increased migration of CD14+ dermal DCs. Skin-emigrating DCs
were collected and cocultured with naı̈ve CD4+ T cells from a different donor. This resulted
in a clear orientation towards Th2 differentiation, for which CD14+ DCs appeared sufficient.
Finally, we found that both analogs of vitamin D3 induced TSLP production by human skin.
However, poor correlation between TSLP amounts and the Th2-driving capacity of skin DCs
suggested a TSLP-independent effect. Of note, vitamin D3-stimulated MonoDCs also yielded
strong Th2 differentiation in the absence of TSLP. Therefore, our findings reveal possible TSLP-
independent effects of vitamin D3 on T cell responses, which are currently under investi-
gation. Altogether, we confirmed vitamin D3 as a potent Th2 inducer in a human skin system,
paving the way towards accurate modeling of the initiation steps of atopic dermatitis.

047
Pemphigus autoantibodies to desmocollin 3 exclusively recognize
calcium-dependent epitope in extracellular domain 2
H Koga1, K Teye2, N Ishii1 and T Nakama1 1 Dermatology, Kurume University School of
Medicine, Kurume, Japan and 2 Kurume University Institute of Cutaneous Cell Biology,
Kurume, Japan
Pemphigus is a group of autoimmune diseases characterized by presence of autoantibodies
against the desmosomal cadherin in the circulation and skin. The major autoantigen of
pemphigus is desmoglein (Dsg), and we previously reported desmocollin (Dsc) also as
autoantigen in pemphigus. Among the three isoforms (Dsc1e3), pathogenicity of anti-Dsc3
antibodies has been demonstrated to induce acantholysis. However, the characters of anti-
Dsc3 antibodies in patients with pemphigus have not been elucidated yet. To analyze epitope
of anti-Dsc3 antibodies, we generated novel Dsc3/Dsg2 domain-swapped recombinant
proteins. Since pemphigus patient’s IgG were reported to not recognize Dsg2, we generated
six recombinant proteins with Dsg2 as backbone and by replacing the prosequence and five
extracellular (EC) domains of Dsg2 with the corresponding domains of Dsc3. The six proteins
as well as full ECs of Dsc3 and Dsg2 were produced in HEK293T cells and used to establish a
novel enzyme-linked immunosorbent assay (ELISA). Thirty-four pemphigus sera were positive
with Dsc3 full ECs. Interestingly, 15 sera (44.1%) were positive with EC2 domain whereas
other domains were rarely positive. As cadherin family proteins form calcium-dependent
conformational epitope at N-terminus, we further checked reactivity to calcium-dependent
epitope in Dsc3 by ELISAwith EDTA. The reactivity to EC2 reduced in EDTA-treated protein in
most cases. We finally investigated whether antibodies to calcium-dependent epitope in EC2
enforced pathogenicity. Treatment of HaCaT cells with pemphigus serum reduced Dsc3
protein. Preadsorption of pemphigus serum by EC2 of Dsc3/Dsg2 protein blocked Dsc3
protein reduction, whereas preadsorption by the EDTA-treated protein did not. This study
revealed anti-Dsc3 antibodies in pemphigus dominantly recognized calcium-dependent
conformational epitope in EC2 domain and its antibodies reduced Dsc3 protein on kerati-
nocytes leading to acantholysis.

048
Effects on CD3, Treg and TH17 cell numbers in skin biopsies after 16-week
mirikizumab treatment, evaluated by an epigenetic assay
R Bissonnette1, J Schmitz2, D Patel2, R Higgs2, H Sonnergren2, K Liu2 and K Reich3

1 Innovaderm Research, Montreal, QC, Canada, 2 Eli Lilly and Company, Indianapolis,
IN and 3 Center for Translational Research on Inflammatory Skin Diseases, Institute for
Health Services Research in Dermatology and Nursing, Hamburg, Germany
Mirikizumab (Miri) is a humanized monoclonal antibody against the p19 subunit of inter-
leukin (IL)-23, in patients (pts) with moderate-to-severe plaque psoriasis. Past studies showed
IL-17-producing cells remain in skin after treatment, potentially contributing to flares; though,
psoriasis is clinically resolved at the biopsied sites. To determine the cellular skin milieu of pts
in the current study, we evaluated the relationships between miri exposure, efficacy and skin
biomarkers. Pts (w50/group) with chronic plaque psoriasis (BSA�10%, PASI�12, sPGA�3)
received miri 300, 100 or 30 mg subcutaneously or placebo every 8 weeks for 16 weeks.
Lesional skin biopsies from each group were assessed at baseline and Week 16 for infiltrating
CD3, Treg and Th17 cells via EpiontisID� assay, which identifies cell type-specific epigenetic
biomarkers in CpG-demethylated regions of DNA. Post-hoc analyses of fold-change over
baseline and correlation coefficient between cell-type frequency and Week 16 PASI changes
were conducted. Frequencies of CD3, Treg and Th17 cells at baseline were similar to pre-
viously reported values as measured by other approaches and did not correlate with PASI
scores. Regardless of dose, miri significantly reduced frequencies of these T cell subsets
compared to placebo (adjusted p-value for all groups <0.0003). Overall Th17 cell reduction
correlated with PASI change from baseline (Spearman’s rho¼0.478). These results show miri’s
inhibition of IL-23, a dendritic cell-derived cytokine, reduced total Th17 cells and may lead to
longer periods of skin clearance without flares. To further understand the mechanism of ac-
tion of miri, future translational trials are needed.
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049
Simultaneous assessment of histopathology and direct immunofluorescence in
pemphigus vulgaris using ex vivo confocal laser scanning microscopy
I Bagci1, R Aoki1, S Krammer1, G Vladimirova1, T Ruzicka1, M Sardy1,2, L French1 and D
Hartmann1 1 Department of Dermatology and Allergology, Ludwig Maximilian University,
Munich, Germany and 2 Department of Dermatology, Venereology and Dermatooncology,
Semmelweis University, Budapest, Hungary
Ex vivo confocal laser scanning microscopy (ex vivo CLSM) provides rapid, high-resolution
imaging of excised skin samples as well as a digital hematoxylin-eosin-like staining.
Furthermore, immunofluorescence examination can be performed using fluorescent-labeled
antibodies. We aimed to assess the applicability of ex vivo CLSM in the diagnosis of
pemphigus vulgaris (PV) and to investigate the ideal staining protocol for direct immuno-
fluorescence examination using ex vivo CLSM. 300 mm-thick sections of PV patients were
incubated with different concentrations of IgG and C3 for various lengths of time and
examined with ex vivo CLSM in reflectance, fluorescence and digital staining modes. The
staining protocol showing the most optimal results was applied on sections of 10 PV and 10
control patients. Ex vivo CLSM identified intraepidermal blister formation, acantholytic cells
and subepidermal inflammation in 70%, 60% and 80% of PV patients, respectively. Over-
night incubation of IgG with 1:30 and C3 with 1:100 dilutions enabled the ideal visualization
of linear intraepidermal fluorescence in 90% of PV patients. The sensitivity of ex vivo CLSM in
detecting intraepidermal fluorescence was 90% both with IgG and C3. The specificity of ex
vivo CLSM using IgG and C3 was 70% and 90%, respectively. In conclusion, ex vivo CLSM
enables detecting histopathological features as well as intraepidermal fluorescence in PV
patients at the same time and in a single examination session showing a comparable per-
formance to two standard examination methods - conventional histopathology and DIF
microscopy.

050
Monocyte-derived dendritic cells mediate autoimmunity in murine model of
systemic lupus erythematosus
F Miyagawa and H Asada Dermatology, Nara Medical University, Kashihara, Japan
Using a mouse model of systemic lupus erythematosus (SLE), we recently demonstrated that
Interferon regulatory factor (IRF)7-deficient mice developed glomerulonephritis but failed to
develop autoantibody production. We suggested that the type I Interferon (IFN) pathway is
critical for autoantibody production but the NF-kB activation is sufficient for the development
of glomerulonephritis. Here, we show IRF8-deficient mice failed to develop both glomeru-
lonephritis and autoantibody production. We demonstrate that Ly6Chi inflammatory mono-
cytes were recruited to the peritoneal cavity in wild-type and IRF7-deficient mice but not in
IRF8-deficient mice. Ly6Chi monocytes produced proinflammatory cytokines and expressed
IFN-stimulated genes in wild-type mice, while in IRF7-deficient mice they only produced
proinflammatory cytokines. Ly6Chi monocytes migrated to spleen where they differentiated
into dendritic cells (DC) capable of responding to dsDNA auto antigen. These monocyte-
derived DC produced proinflammatory cytokines in response to dsDNA in wild-type mice.
Collectively, type I IFN produced from monocyte-derived DC might be essential for auto-
antibody production and proinflammatory cytokines produced from inflammatory mono-
cytes/ monocyte-derived DC might cause tissue damage in this model. Our study reveals a
specialized role for monocyte-derived DC in autoimmunity. Plasticity of monocyte might play
an important role not only in the pathogenesis of the disease but also in flare-ups of the
disease.

051
Effective inhibition of Th17/Th22 pathway in in vitro and ex vivo models of
psoriasis by Celastrol enriched plant cell culture extract (CEE)
T Nguyen1, F Lestienne2, A Cousy1, V Mengeaud3 and N Castex-Rizzi2 1 Biotechnology,
Centre de Recherche Pierre Fabre, Toulouse, France, 2 Dermo-cosmétique, Centre de
Recherche Pierre Fabre, Toulouse, France and 3 Laboratoires DUCRAY, Pierre Fabre, Lavaur,
France
Psoriasis is an immune-mediated inflammatory disease where Th17 pathway is mainly
involved. Systemic interventions with biologics to block specifically Th17 pathway are now
effective to treat severe psoriasis. However, for efficient topical treatment, small molecule is
more suitable than antibody to penetrate and target epidermal keratinocytes, the key players
in psoriasis. Celastrol, a well-described triterpene, is present in low amount in Tripterygium
wilfordii roots. By plant cell culture we were able to boost Celastrol production in bio-
reactors. Here, we evaluated immune modulator effect of Celastrol enriched extract (CEE) in
Th17 psoriasis induced models in vitro and ex vivo in view of its dermatological usage. In
vitro (i) human CD4+ T lymphocytes or (ii) NHEK or (iii) microepidermis were stimulated in
the presence of CEE. Selected Th17 cytokines were assessed either by ELISA (hCD4+) or by
RT-qPCR (NHEK). In ex vivo, reconstituted human epidermis (RHE) was stimulated in the
presence of CEE (30 ng/ml): IL8 was quantified by ELISA. In vitro, CEE dose dependently
inhibited expression of induced Th17 cytokines: (i) IL17A, IL22, TNF-alpha, IFN-gamma and
IL6 in stimulated hCD4+ T cells; and (ii) most of analyzed genes in stimulated NHEK. Ex vivo,
in stimulated RHE, IL8 expression was significantly reduced by CEE at 30ng/ml. These find-
ings showed clearly that CEE inhibited both in vitro and ex vivo models: Th17 cytokines and
key inflammatory parameters involved in psoriasis. The data indicated that inflammation and
excessive keratinocyte proliferation could be effectively modulated by CEE. Moreover, this
high added value CEE was obtained by an ecofriendly bioprocess in contrast to traditional
roots obtained extracts. This is the first time, a well-defined immune-modulator CEE is pro-
posed for topical application in psoriasis

052
A Case of CD30+ T-cell Lymphoproliferative Disorder Following Trauma on
the Scalp
J Yang, Y Lee, S Yim, J Kim, H Lee, Y Choi, G Lee and W Kim Department of Dermatology,
Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea (the
Republic of)
CD30+ lymphoproliferative disorders are the second most common primary cutaneous T-cell
lymphoma, which include lymphomatoid papulosis and primary cutaneous anaplastic large
cell lymphoma. Recently, CD30+ inflammatory reactions have been reported in a variety of
infectious or inflammatory diseases, such as arthropod bites, herpes simplex infection, drug
reactions, and atopic dermatitis. Among them, post-traumatic atypical CD30+ T-cell prolif-
eration is an extremely rare case of these entities. It can mimic a cutaneous lymphoma, but
clinical presentation or prognosis might quite different. It is important to distinguish these
cases from other diseases. A 17-year-old male presented with a solitary 2 cm-sized nodule
with yellowish discharge on the vertex. After bumping the scalp four days ago, there was a
sore lump that increased in size. He denied other constitutional symptoms except for those
associated with skin lesion. On the basis of histopathologic examination, large collected
atypical vesicular lymphoid cells and geographic necrosis were observed under the ulcerative
epidermis. In immunohistochemical analysis, tumor cells were positive for CD43, CD45,
CD4, CD3, CD5, and CD30. The lesion was treated with surgical excision and the post-
operative site has been stable without any recurrence. Thus, we report this patient with a
reactive CD30+ cells infiltration following trauma.

053
Myosin heavy chain, a novel allergen for fish allergy in patients with atopic
dermatitis
Y Shibata1, S Satoshi2, T Oishi3, K Ohko1, M Fujieda3, T Naka2 and S Sano1 1 Dermatology,
Kochi medical school, Nankoku, Japan, 2 the Center for Intractable Immune Disease, Kochi
medical hospital, Nankoku, Japan and 3 Pediatrics, Kochi medical school, Nankoku, Japan
The frequency of fish allergy (FA) has been increasing since seafood cuisine such as raw fish
has become popular. FA is caused by many allergens, among which parvalbumin was most
frequently documented; however, little is known about other allergens in a real-world setting.
In this study we explored IgE-reactivity with fish allergens using FA patients’ serum. Western
blot analysis revealed that a newly found protein of approximately 250kD was recognized by
serum IgE in five out of six FA patients but not in control individuals. The protein of interest
separated on the two-dimensional gel electrophoresis was identified as myosin heavy chain
(MYHC) by LS-MS/MS. The IgE immunoreactivity was reproduced when used newly syn-
thesized recombinant MYHC. The patients’ serum IgE, which had been pre-absorbed with fish
extracts, lost the reactivity to MYHC recombinant protein, strongly suggesting the antigen
specificity for MYHC. Finally, the basophil activation test revealed rsMYHC- dependent IgE
reactivity as well as pathogenetic relevance. Results from the present study implicated that FA
patients were heterogenous in their allergen specificities since some showed positive for
parvalbumin but not for MYHC, and the others showed vice versa. All the FA patients with
MYHC-specific IgE had atopic dermatitis at present or in the past. Therefore, impaired
permeability barrier might have contributed to the sensitization of this high molecular
allergen, MYHC, after touching fish by bear hands. Because raw fish cuisine is popular not
only in Japan but also outside of Japan, the risk of FA may be increasing.

054
A Selective Tyrosine Kinase 2 Inhibitor, BMS-986165, Decreases the
Transcriptional Signature of Th17, Interleukin-12, and Interferon Pathways
in Skin of Psoriasis: Results From a Phase 2 Trial
IM Catlett1, S Hu1, S Banerjee1 and JG Krueger2 1 Bristol-Myers Squibb, Princeton, NJ and 2
The Rockefeller University, New York, NY
Psoriasis, a chronic, immune-mediated disease dependent upon the interleukin (IL)-23/Th17
pathway, is thought to be initiated through plasmacytoid dendritic cell activation and in-
duction of Type I interferons (IFNs). BMS-986165, an oral, selective tyrosine kinase 2 (TYK2)
inhibitor, blocks signal transduction of IL-23, IL-12, and Type I IFNs in cellular assays. Its
selectivity for TYK2 over Janus kinases 1e3 is driven by binding to the pseudokinase domain,
rather than the conserved kinase domain. BMS-986165 was evaluated in a randomized,
placebo-controlled, dose-ranging Phase 2 trial in 267 patients with moderate to severe
psoriasis. In an optional substudy, 37 patients provided skin biopsies, which were assessed
from non-lesional skin on Day 1 and from lesional skin on Days 1, 15, and 85 for changes in
the IL-23, IL-12, and Type I IFN pathways by QRT-PCR, RNA sequencing, and immunohis-
tochemistry. All BMS-986165 dose groups except 3mg every other day (QOD) achieved
superiority vs placebo in the proportion of patients achieving Psoriasis Area and Severity
Index 75 after 12 weeks of treatment (primary endpoint): 3mg QOD 9.1%, 3mg daily (QD)
38.6%, 3mg twice daily (BID) 68.9%, 6mg BID 66.7%, and 12mg QD 75.0%, vs placebo
6.7%. A total of 3072 differentially expressed genes (DEGs) were identified between lesion vs
non-lesion biopsies at Day 1. DEG analysis identified 1786e2387 genes that significantly
changed at Day 85 in the most effective dose groups (3mg BID, 6mg BID, 12mg QD), which
included significant and dose-dependent reversal of psoriasis DEGs for keratinocyte responses
to cytokines and Th1, Th17 TNF, and IL-22 pathways. Th1 and Th17 gene sets were also
significantly reduced. Transcriptomic analysis showed BMS-986165 was associated with
decreases in IL-23/Th17 and IFN pathway markers. BMS-986165 has promising efficacy in
psoriasis and a distinct selectivity and transcription signature profile warranting further in-
vestigation.
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055
Long-term effectiveness and safety of rituximab for the treatment of
pemphigus in Chinese population
Y Chang1, X Chen1, M Wang1, C Zhang2 and X Zhu1 1 Peking University First Hospital,
Beijing, China and 2 Zhengzhou Central Hospital, Zhengzhou, China
We aimed to assess the long-term effects and safety of RTX for the treatment of pemphigus in
the Chinese population. In this retrospective study, 74 pemphigus patients treated with RTX
from February 2008 to December 2018 and followed up were included and analyzed.
Lymphoma protocol (LP, 375mg/m2 per week for 4 weeks) or rheumatoid arthritis protocol
(RAP, 1000mg on the 1st and 15th day) was used as RTX protocol. The median follow-up
duration was 26.1 months. CR rate was 66.2% and the median time to achieve CR was 11.0
months. Six patients received RTX as first-line treatment and all achieved CR, while the CR
rate of other patients was 63.2%. Thirteen (26.5%) in 49 CR patients relapsed. The median
relapse time was 12.3 months. No significant effect of RTX protocol on CR rate (P ¼ 0.016)
and relapse rate (P ¼ 0.907) was observed, but RAP protocol had a shorter time to achieve CR
(11.8 months vs 6.8 months, P ¼ 0.016). In baseline and during follow-up, levels of anti-
desmoglein autoantibodies, CD19+B cells, CD4+T cells, CD8+T cells and immunoglobulins
were collected and adverse events were recorded. Autoantibody level was found to change
with the disease conditions. Fifteen severe adverse events (SAE) occurred in 13 (17.6%) pa-
tients. The most common SAE was pulmonary infection (13.5%, 10/74) with the median time
of 64.5 days from RTX treatment to events. In those patients, 9 (90.0%) patients were with
lower IgM level than normal limit. Three patients (4.1%) died because of severe pulmonary
infections within 3 months. They were all evaluated as immunosuppressed at baseline. This
first long-term research suggests that RTX is an effective treatment for pemphigus with a high
CR rate in the Chinese population. Patients taking RTX as first-line treatment rather than non-
first line treatment may be more likely to achieve CR. Pulmonary infection during treatment
could be fatal and worthy of attention.

056
Molecular diagnosis of skin allergy
M Lefevre1, A Nosbaum1,2, F Hacard2, F Berard1,2, M Baeck3, A Herman3, M Bruze4,
C Svedman4, J Nicolas1,2 and M Vocanson1 1 Centre International de Recherche en
Infectiologie (CIRI), Lyon, France, 2 Allergy and Immunology, Lyon Sud University Hospital,
Lyon, France, 3 Dermatology, Saint Luc University Hospital, Bruxelles, Belgium and
4 Dermatology, Lund University, Lund, Sweden
Differential diagnosis between allergic contact dermatitis (ACD) and non-allergic forms of
chemical-induced dermatitis is routinely performed by patch-testing. However, this can oc-
casionally be challenging for patients with highly sensitive skin or those presenting low
positive (+ or doubful) patch-test results and uncertain clinical relevance. The purpose of this
study was to identify new diagnostic biomarkers for skin ACD. 48 patients with positive patch-
test to reference allergens (nickel, linalool peroxide, methylisothiazolinone, amoxicillin) or
non-allergic irritants (sodium lauryl sulfate, nonanoı̈c acid, cantharidin) were included. Skin
biopsies were performed on positive patch-test and control skin (vehicle patch-test) for a
comprehensive transcriptomic analysis of skin lesions. Our results show that the tran-
scriptome of clinically relevant allergens is different from that of reference irritants. While
distinct gene modules pertaining to epidermal compartment, metabolism and proliferation
were induced both by haptens and irritants, only haptens prompted activation of adaptive
immunity or chemical detoxification pathways, as well as significant down-regulation of
genes associated to the “cornification” pathway. Besides, we confirmed that unique pathways
are preferentially activated/inhibited depending on the nature of the tested molecules, and
associated the magnitude of clinical reaction with the breath of immune activation. Impor-
tantly, we observed that some patients with weak positive patch-test reactions to allergens
show no/low marks of T cell infiltration/activation questioning about the relevance of the
patch-tests results. Our results therefore stress the value of molecular profiling of patch-test
reactions to reinforce clinical ACD diagnosis, and open major opportunities for the devel-
opment of new diagnostic tools that could be used in routine allergy work-ups.

057
Implication of Human Papilloma Virus (HPV) 16 in the non-erosive form of
lichen planus
M Viguier2, B Poirier3, C Pérals1, H Bachelez4, M Battistella5, F Aubin6, A Touzé7,
M Gougeon3 and N Fazilleau1 1 INSERM U1043, CNRS UMR5282, Université Toulouse III,
Toulouse, France, 2 Service de dermatologie-Hôpital Robert Debré, Reims, France, 3 Institut
Pasteur, Paris, France, 4 Sorbonne Paris Cité and INSERM U781, Paris, France, 5 Laboratoire
d’Immunologie, Hôpital Saint-Louis, Paris, France, 6 Université de Franche Comté, Service
de Dermatologie, Besançon, France and 7 Université François Rabelais, Tours, France
Lichen planus (LP) is a chronic inflammatory disease involving the skin and mucous mem-
branes that is characterized by an infiltrate of immune cells, mainly CD8+cytotoxic T-lym-
phocytes (CTL), associated with apoptosis of epithelial cells and disruption of the basement
membranezone. In its erosive form, we identified a massive expansion of HPV16-specific
activated CTL in the periphery and in situ, demonstrating a causal link between HPV and this
pathology. Here, we tested whether the same participates to the non-erosive forms of LP and
to another dermatosis also affecting the genital mucosa, the lichen sclerosus (LS). We found
that peripheral CTL in non-erosive LP and LS patients express more granzyme, perforin and
CD107a than CTL from healthy donors. In non-erosive LP patients, expansions of TCRVß3+
activated CTL were found both in the periphery and in lesions, in a similar way to what we
observed in patients with erosive LP. Although patients with non-erosive LP and LS have been
in contact with HPV16 as evidenced by positive HPV16 L1 serology, integration of the virus
into the genome was only observed in patients with non-erosive LP. Finally, the peripheral
repertoire of CTL in LS patients was also clonal but preferentially used another TCRVß gene
segment and different TCR clonotypes. Overall, our data suggest a causal link between HPV
infection and the non-erosive form of LP. Moreover, the clonal character observed in LS also
suggests a viral etiology, which would not be HPV16.

058
Gliptin-associated Bullous Pemphigoid and the Expression of Dipeptidyl
Peptidase-4/CD26 in Bullous Pemphigoid
O Lindgren1, O Varpuluoma1, J Tuusa1, J Ilonen2, L Huilaja1, N Kokkonen1 and K Tasanen1

1 Department of Dermatology, University of Oulu, Oulu, Finland and 2 University of Turku,
Turku, Finland
Bullous pemphigoid (BP) is the most frequently occurring autoimmune blistering skin disease.
Recently several epidemiological studies have demonstrated that dipeptidyl peptidase-4 in-
hibitors (DPP-4i or gliptins), widely used in the treatment of diabetes, increase the risk of BP.
BP associated with gliptin treatment has often classical BP characteristics, but may also
display atypical in phenotype and immunological findings. The aim of our study was to clarify
whether BP cases previously treated with gliptins have special features. We also explored the
expression of DPP-4/CD26, BP180 and its binding partner laminin-g2 in the skin of BP pa-
tients, and the effect of gliptins on their expression in cultured keratinocytes. We analyzed the
clinical, histopathological and immunological features of 27 BP patients 10 of whom had
preceding gliptin medication. The expression of DPP-4/CD-26, BP180 and laminin-g2 in skin
samples was investigated by immunohistochemistry and their expression in DPP-4i-treated
keratinocytes by immunoblotting. Compared to those who had not, subjects who had pre-
viously received gliptins had lower BP180-NC16A ELISA values, fewer neurological co-
morbidities and shorter time to remission, but differences were not statistically significant.
The HLA-DQB1*03:01 allele was more common among BP patients in general than in the
control population, but was not more common in those with gliptin history. The skin
expression of DPP-4/CD-26 was increased of BP patients, but not affected by prior gliptin
treatment. The treatment of keratinocytes with gliptins elevated the amount of BP180 and
laminin-g2, but the increases were not statistically significant. DPP-4i medication is common
among BP patients and prior gliptin treatment may be associated with some specific features.
The expression of DPP-4/CD-26 is elevated in BP skin, regardless of previous gliptin intake,
underlining the role of DPP-4/CD-26 in inflammatory processes in general.

059
Functional diversity among dermal dendritic cell subsets for CD8+ T cell
activation in the skin
S Ono1, T Honda1, M Mack2 and K Kabashima1 1 Dermatology, Kyoto University, Kyoto,
Japan and 2 RCI Regensburg Center for Interventional Immunology, University of Regens-
burg, Regensburg, Germany
Upon epicutaneous antigen challenge, dermal dendritic cells (dDCs) form perivascular
clusters in the skin and play essential roles for efficient activation of effector T cells. In the
steady state, murine skin contains two subsets of dDCs; XCR1+ dDCs (conventional DC1:
cDC1) and CD301b+ dDCs (cDC2). Furthermore, in inflammatory state, monocyte-derived
DCs (moDCs) appear in the skin. All dDC subsets compose the perivascular clusters. How-
ever, the relative contribution and functional differences of each dDC subset for CD8+ T cell
activation in the skin remain unclear. Using a contact hypersensitivity (CHS) model, we tried
to dissect the role of each dDC subset for CD8+ T cell activation in the skin. We employed
XCR1-diphteria toxin receptor knocked-in (DTR) mice and CD301b-DTR mice to deplete
cDC1 and cDC2, respectively. To deplete moDCs, anti-CCR2 antibody was used. Bone
marrow chimeric CD11c-DTR mice were also used to deplete all subsets of dDCs. IFN-g and
granzyme B (GrzB) production from CD8+ T cells were evaluated as the parameters of CD8+
T cell activation in the skin. Depletion of both dDC subsets completely abrogated the pro-
duction of IFN-g and GrzB, confirming the essentialness of dDCs for CD8+ T cell activation in
the skin. Depletion of cDC1 did not affect these parameters. On the other hand, although
depletion of cDC2 did not affect IFN-g production, the production of GrzB from CD8+ T cells
was significantly attenuated. Conversely, depletion of moDCs led to impaired IFN-g pro-
duction with normal GrzB production. Taken together, our data revealed that both cDC2 and
moDCs work as antigen presenting cells in the skin, and that moDCs play dominant roles for
the induction of IFN-g while cDC2 for GrzB production from CD8+ T cells. These results
indicate the functional diversity of dDC subsets in the skin, which may contribute to the fine
tuning of the cutaneous immune responses.

060
Mechlorethamine-Induced Contact Dermatitis Avoidance Study (MIDAS):
Preliminary Results
ES Gilmore2, C Alexander-Savino2,1, S Secor-Socha2,1 and B Poligone2,1 1 Department of
Cancer Biology Research, Rochester General Hospital Research Institute, Rochester, NY and
2 Rochester Skin Lymphoma Medical Group, Fairport, NY
Mycosis fungoides cutaneous-type T-cell lymphoma (MF-CTCL) is a rare non-Hodgkin lym-
phoma. In patients with early stage MF-CTCL, topical chlormethine (¼mechlorethamine)
0.016% w/w gel (equivalent to 0.02% chlormethine HCl) was reported safe and effective, but
usage may be limited due to the development of contact dermatitis. The primary endpoint of
the current study was to determine if Triamcinolone significantly reduces the development of
chlormethine-induced contact dermatitis using the newly formulated 0.016% w/w gel. Pa-
tients (�18 years) with IA-IB biopsy-confirmed MF-CTCL with no known hypersensitivity to
the study drug were enrolled in this “split-face,” 2-arm open-label study (NCT03380026).
Chlormethine 0.016% w/w gel was applied once-nightly, over �8 cm2 of designated area,
during a 4-month period to all lesions studied, while half of the lesions also received
Triamcinolone. The secondary endpoint of the study, which was to assess patients who had
moderate to severe reactions to chlormethine 0.016% w/w gel leading to treatment hiatus or
discontinuation, through patch testing, skin biopsies, and T cell receptor immunosequencing
are reported. As of May 2019, 25 patients were enrolled. The incidence of moderate to severe
contact dermatitis was 24% for lesions treated with chlormethine 0.016% w/w gel. Five
patients have been patch-tested to date; 4 (16%) had allergic contact dermatitis and 1 (4%)
had irritant contact dermatitis at the 96-hour timepoint. Deep immunosequencing of the T-
cell receptor from skin of each patient was performed, and possible molecular signature
patterns related to the development of contact dermatitis will be presented.
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061
Differential leukocyte migration towards chemotactic stimuli in psoriasis
GP Georgiev1, F Ponchel1, C McKimmie2 and K Shams1 1 LIRMM, University of Leeds, Leeds,
United Kingdom and 2 LICAP, University of Leeds, Leeds, United Kingdom
Psoriasis is a common disorder, characterised by excessive inflammation, leading to char-
acteristic erythematous and scaly skin plaques. Leukocyte recruitment into, and retention
within, the skin is a critical part of psoriasis pathogenesis. Though chemokines are the key
regulators of leukocyte migration, and are upregulated in psoriasiform inflammation, little is
known about their role in psoriasis. Additionally, though interactions of immune cells with
keratinocytes have been previously linked to elevated production of multiple pro-inflam-
matory mediators, little is known about the sequence of leukocyte migratory events in pso-
riasis. We hypothesise that skin targeting neutrophils and T-cells collaborate with
keratinocytes to orchestrate subsequent leukocyte recruitment in a chemokine-dependent
manner. To test our hypothesis, we utilised a transwell system, to assay chemotactic
responsiveness of leukocytes from psoriasis patients towards specific disease-relevant che-
mokines. Neutrophils derived from patients with psoriasis were more chemotactic towards
psoriasis-associated chemokines than their healthy counterparts and neutrophil derived from
patients with neutrophilic dermatoses. Furthermore, using supernatants from specific in-vitro
co-cultures as chemoattractants in a novel sequential migration assay, our data suggest that
psoriatic T-cell-keratinocyte interactions modulate subsequent neutrophil recruitment in vitro.
We propose that chemokines are critical for the orchestration of leukocyte-keratinocyte in-
teractions that propagate inflammation in psoriasis. More work is currently in progress to
elucidate key mechanistic pathways, that can inform novel chemotaxis-targeting therapies in
psoriasis and other inflammatory skin disorders.

062
Sera of patients with bullous pemphigoid and mucous membrane pemphigoid
react with a C-terminal 246 amino acid stretch of BP180
J Tegtmeyer1, C Probst2, L Komorowski2, D Zillikens3, E Schmidt1,3 and S Goletz1

1 Dermatology, Lübeck Institute of Experimental Dermatology, Lübeck, Germany, 2 Inst.
of Exp. Immunology, Euroimmun AG, Lübeck, Germany and 3 Dermatology, University of
Lübeck, Lübeck, Germany
BP180 (type XVII collagen, Col17) is a main target antigen in the two subepidermal blistering
diseases bullous pemphigoid (BP) and mucous membrane pemphigoid (MMP). The NC16A
domain is targeted in 80-90% of BP and 50% of MMP sera and is applied in highly sensitive
and specific widely available ELISA systems. Additionally, epitopes on the BP180 ectodomain
outside NC16A have been reported. So far, for a considerable number of BP and MMP pa-
tients, no standardized assay is available for the detection of non-NC16A anti-BP180-specific
autoantibodies. Here, four overlapping His-tagged proteins covering the BP180 ectodomain
(F1, amino acids (aa) 563-807, F2, aa793-1039, F3, aa1024-1270, F4, aa1255-1497) outside
the NC16A domain were cloned, expressed, purified and analyzed for their reactivity with
patient sera by immunoblotting (IB). Only NC16A-unreactive BP (n¼50) and MMP (n¼30)
sera with reactivity to the cell-derived soluble ectodomain of BP180 (LAD-1) were included.
As controls, sera of healthy blood donors (n¼ 50) were used. 98% of BPand 77% of MMP sera
exhibited autoantibodies against F3 (specificity 98%), followed by reactivity with F4 (70% of
BP and 63% of MMP sera, 89% specificity), F2 (42% of BP and 53% of MMP sera, 89%
specificity) and F1 (20% of BP and 13% of MMP, 91% specificity). Additionally, autoantibody
reactivity with recombinant full-length (FL) BP180 and the BP180 ectodomain (BP180ec,
including NC16A) was analyzed. 100% of BP and 73% of MMP sera reacted with FL BP180,
whereas 98% of BP and 87% of MMP sera showed reactivity with BP180ec (94% specificity
for both tests). In this study, a 246 aa stretch in the C-terminal part of BP180 was identified,
that may be applied for the development of a widely used test system for the detection of non-
NC16A-reactive anti-BP180 antibodies. This assay will close a considerable gap in the
serological diagnosis of BP and MMP.

063
Role of the NKG2D/NKG2DL axis in the progression of vitiligo
C Jacquemin1, C Martins1, A Taieb1,2, J Seneschal1,2 and K Boniface1 1 University of
Bordeaux, Bordeaux, France and 2 Bordeaux Hospital, Bordeaux, France
Vitiligo is an autoimmune disease that results from the loss of epidermal melanocytes. Vitiligo
skin, at least at the margin of active lesions is infiltrated with IFNg-producing CXCR3+ CD8+

Effector Memory T (TEM) cells. Here, we show that expression of Natural Killer Group 2D
(NKG2D), an activating receptor mainly found on immune cells, including NK, NKT and
CD8+ T cells, is increased on skin CD8+ TEM cells in progressive vitiligo compared to stable
vitiligo or control skin. NKG2D expression was promoted by IL-15. A thorough analysis of
extracted vitiligo skin T cells revealed that NKG2D+ CD8+ TEM cells express markers of
residency (CD69 and/or CD103), displayed an activated phenotype (Ki67, HLA-DR and
ICOS), and produced elevated levels of both IFNg and TNF-a. Importantly vitiligo skin
NKG2D+ CD8+ T cells showed significantly increased T cell Receptor (TCR) intensity
expression in comparison to NKG2D- CD8+ T cells, and melanocyte-specific CD8+ T cells
expressed NKG2D. Additional experiments revealed that vitiligo skin dendritic cells (DCs)
expressed NKG2D ligand MICA-MICB, and in vitro experiments showed that these ligands
could be induced on DCs by IFNa, a cytokine shown to be important for disease progression.
Cultures of IFNa-stimulated DCs with vitiligo skin NKG2D+ CD8+ T cells potentiated the
production of type-1 cytokines, and this effect was inhibited when blocking NKG2D/MICA-
MICB interaction. These data identify NKG2D as a potential marker of pathogenic skin CD8+

TEM cells, important for disease progression. Developing strategies that target NKG2D
expressing CD8+ TEM cells could be interesting for Vitiligo, a disease with high unmet needs.

064
Mast cells modulate antigen-specific CD8 T cell activation during viral
infection
M Munoz Dermatologie, Charite, Berlin, Germany
Mast cells (MCs) are important for innate and adaptive immunity and known to be involved in
immune responses against bacterial infections. In contrast, little is known about their role in
viral infections. Therefore, we investigate the role of MCs in the development of viral specific
CD8 T cell responses using the well-characterized murine LCMV model. Here, we showed
that the activation of viral specific CD8 T cells was strongly impaired in mast cell deficient
mice compared to wild type mice at the peak of infection. Both extracellular activation
marker expression on CD8 T cells as well as their INF-g production were decreased in the
absence of mast cells. In addition, costimulatory molecule expression on both lymphoid and
myeloid dendritic cells as well as type-1 interferon production was significantly reduced in
mast cell deficient mice at day 1 and 3 post infection. These results suggest that MCs are
important for CD8 T cell activation and function during viral infections via dendritic cell of
cells response via directly by producing cytokines and chemokines or indirectly by interac-
tion with dendridic cells during viral infections. A better understanding of the impact of MCs
on CD8 T cell responses may help to improve antiviral immunity and to modulate and
ameliorate inflammatory responses during viral infections including skin viral infections.

065
Diversity of peripheral memory T cell subsets in human vitiligo
C Martins1,2, A Darrigade1, A Taieb1,2, K Boniface1,2 and J Seneschal1,2 1 Dermatology,
University of Bordeaux, Bordeaux, France and 2 INSERM U1035, University of Bordeaux,
Bordeaux, France
Vitiligo is the most common chronic depigmenting skin disorders associated with exaggerated
response of the immune system. We previously showed that vitiligo is characterized by a
decreased proportion of circulating CXCR3+ Th1/Tc1 effector memory (TEM) cells associated
with their infiltration in vitiligo skin. However, the involvement of other T cell subsets in
vitiligo still remains a matter of debate. We conducted a thorough analysis of the phenotype
and function of circulating memory T cells in 60 patients with active or stable vitiligo and
compared the results to 28 healthy controls and 25 psoriasis patients. Multiparametric flow
cytometry analyses were used to evaluate the expression of skin-homing receptors (CLA,
CCR4, CCR6 and CCR10) in CD4+and CD8+effector (TEM/CCR7

-CD45RO+) and central (TCM/
CCR7+CD45RO+) memory T cells, together with markers of T cell polarization: Th1/Tc1
(CXCR3+), Th17/Tc17 (CCR6+/CD161+), Th1/Th17-Tc1/Tc17 (CXCR3+/CCR6+), Th2/Tc2
(CrTh2+/CCR4+), Th22/Tc22 (CCR4+/CCR10+). Vitiligo patients showed similar frequencies of
peripheral CD4+/CD8+ TEM expressing the skin-homing markers CLA, CCR4, and CCR10 in
comparison to healthy controls. A decreased frequency of circulating CD4+and CD8+ Th1/
Tc1 (CD4+: p ¼ 0.0369 ; CD8+: p¼0.0061), Th17 (CD4+: p ¼ 0.0417), and Th1/Th17 or Tc1/
Tc17 (CD4+: p¼0.0092; CD8+: p¼0.0146) TEM cell subsets was observed in vitiligo patients.
A trend toward a negative correlation between circulating CXCR3+CCR6+TEM Tc1/Tc17 cells
and the body surface area involved was observed. However, peripheral T cells isolated from
patients with active or stable vitiligo, or healthy controls displayed similar capacity to pro-
duce inflammatory cytokines, such as IFN-g, IL-4, IL-17A, or IL-22. Hence, in addition to the
well-defined Th1/Tc1 skewed immune response in vitiligo, these data show that vitiligo is
characterized by a more diverse immune response with potential involvement of Th1/Th17-
Tc1/Tc17 and Th17/Tc17 that needs to be further characterized in future studies.

066
Streptococcus pyogenes specific IgG, but not IgA, identifies guttate psoriasis
patients with increased CLA+ T cells IL17A, IL17F and IL9 producters
C De Jesús-Gil1, L Sans-de San Nicolás1, M Ferran2, A Chiriac3, R Pujol2, A Celada4 and
LF Santamaria-Babi1 1 University of Barcelona, Spain, Spain, 2 Department of Dermatology,
Hospital del Mar, IMIM, Barcelona, Spain, 3 Department of Dermatophysiology, Apollonia
University, Iasi, Romania and 4 Macrophage Biology, University of Barcelona, Barcelona,
Spain
Streptococcus pyogenes tonsillar infection influences disease evolution in most of guttate
psoriasis patients (GPP), being associated with HLA-Cw6 and a more intense inflammatory
infiltrate in skin lesions. Understanding humoral response against S. pyogenes may shed light
to the role of infections in psoriasis development. Plasma from untreated GPP (n¼23) and
healthy controls (HC, n¼21) were analyzed for the presence of IgG and IgA against S. pyo-
genes extract (SE). Also, circulating CLA+/- T cells from the same patients were cultured with
autologous epidermal cells with or without SE stimulation. IL17A, IL17F, IFNg and IL-9 were
measured in culture supernatants. According to anti-SE IgA and IgG response GPP classified
in in IgA+IgG+ (18,2%), IgA-IgG+ (72,7%) and IgA-IgG- (9,1%). The largest population
showed the greatest IL17A and IL17F production in CLA+ T cells cultures. Notably, IgA+IgG-
subgroup was absent, supporting the relevance of IgG over IgA in GPP. Increased IFNg levels
were not associated to CLA+ T cell response. Higher CLA+ T cells dependent IL9 response
was observed in patients with IgA-IgG+ against SE. No correlation between anti-Streptolysin
O antibody titer and IgG/A was observed, indicating that these are independent indicators of
S. pyogenes infection. Uneven GPP distribution according to immunoglobulin levels indicate
a preferential IgG response related to acute tonsillar infection, in comparison to IgA. Specific
IgA levels in GPP may be a useful marker to stratify GPP patients.
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067
ULK1 alleviates psoriatic dermatitis by reversing the pathological changes of
keratinocytes.
Z Lin dermatology, Sun Yat-sen Memorial Hospital, Guangzhou, China
ULK1 is strongly linked to autophagy, proliferation, apoptosis and inflammation. Keratino-
cytes in psoriasis is characterized by excessive proliferation, reduced apoptosis, altered dif-
ferentiation and increased cytokine secretion. The role of ULK1 in psoriasis has not yet been
elucidated. Therefore, the aim of our work was to clarify the expression pattern of ULK1 in
psoriatic lesions and its role in the pathogenesis of psoriasis. We found that the epidermal
expression of ULK1 protein and its active form of p-ULK1 was significantly lower in psoriasis
patients than in healthy controls. The inhibition of ULK1 and p-ULK1 by siRAN transfection
and co-incubation with p-ULK1 inhibitor promoted cell apoptosis, suppressed cell prolifer-
ation, migration and inflammatory factors expression, such as IL-1Beta, IL-6, IL-8 and
TNF-Alpha. With the administration of p-ULK1 inhibitor for consecutive 8 days, the
imiquimod-induced psoriasis mice presented less skin damages monitored by the reduction
of the PASI score, epidermal thickness, and the epidermal expression of Ki67 and CD3 in
epidermis. In conclusion, the low expression of ULK1and p-ULK1 in the epidermis of pso-
riasis alleviates psoriatic dermatitis by reversing the pathological changes of keratinocytes.

068
Serological characterization of anti-p200 pemphigoid: Epitope spreading as a
common phenomenon
MM Holtsche1,2, A von Georg1, S Goletz2, M Pigors2, N van Beek1, D Zillikens1 and E
Schmidt1,2 1 Dermatology, University of Lübeck, Lübeck, Germany and 2 Lübeck Institute of
Experimental Dermatology (LIED), University of Lübeck, Lübeck, Germany
Anti-p200 pemphigoid is an orphan subepidermal blistering disease characterized by auto-
antibody binding to the dermal site of human salt-split skin (SSS) and reactivity against a 200
kDa protein in the extract of human dermis by immunoblotting. Here, we aimed at the
thorough serological characterization of anti-p200 pemphigoid. This retrospective study
included all 243 patients with anti-p200 pemphigoid diagnosed between 2008 and 2017 in
our routine autoimmune laboratory. Patients were diagnosed based on a compatible clinical
picture and reactivity with the p200 protein in dermal extract by immunoblotting as described
previously. In addition, all sera were subjected to indirect immunofluorescence microscopy
on SSS and immunoblotting with the extracellular matrix of cultured keratinocytes for reac-
tivity against laminin 332 and ELISA or immunoblotting applying the recombinant NC1
domain of collagen type VII. Autoantibodies against the dermal side of SSS were found in
91% (221/243) of patients and against the p200 protein and laminin g1 in 100% (243/243)
and 88% (209/238) of sera, respectively. IgG reactivity to laminin 332 was observed in 21%
(48/233) of patients, in 98% of those (47/48) against the a3 chain of laminin 332. IgG au-
toantibodies to type VII collagen were detected in 2% (4/243) of patients. 30% (73/243) of
sera showed additional reactivity to the epidermal site of SSS. In 58% (42/73) of epidermal
binding sera, antibodies against BP180 or BP230 were detected by ELISA, while in 42% (31/
73) of these sera, the target antigen remained unclear. In 37% (89/243) of sera, reactivity
against one antigen in addition to p200/laminin g1 and in 7% (16/243) against 2 additional
antigens was detected. In summary, in this so far largest cohort of anti-p200 pemphigoid
patients, epitope spreading was a common phenomenon and most frequently included
laminin 332 followed by BP180, BP230, and type VII collagen.

069
Transcriptome analysis of pyoderma gangrenosum reveals an activation of
innate immunity, cell cycle and regulated cell death pathways
F Lauffer1, R Batra2, M Jargosch1, C Oesterlin1, D Böhmer1, P Seiringer1 and K Eyerich1 1
Department of Dermatology and Allergy, Technical University of Munich, Munich, Germany
and 2 Institute of Computational Biology, Helmholtz Center Munich, Neuherberg, Germany
Pyoderma gangrenosum (PG) is an autoinflammatory disease leading to extremely painful
and highly inflamed ulcers of the skin. Immune mechanisms driving chronic inflammation as
well as optimal treatment strategies are still elusive. Here we performed RNA-sequencing
analysis of 7 PG skin biopsies and 2 autologous non-involved skin samples. Gene expression
was compared between the group of lesional versus non-lesional skin samples. Pathway
analysis was performed using KEGG, Reactome, Biocarta and PID databases. For enrichment,
all genes with a false discovery rate less than 0.1 were considered. We observed a significant
activation of toll-like-receptor signalling and gamma-delta T cells, angiogenesis, and the
integrin pathway in PG compared to non-involved skin. Induced modules network analysis of
the 500 most significantly differentially expression genes revealed that STAT3 as well as genes
regulating cell cycle (CCND1, CDKN1A) and cell death (BCL2) are hub genes in the mo-
lecular signature of PG. Hence, transcriptome of PG is composed of an upregulation of innate
immunity, cell cycle and regulated cell death. These data might be useful to define future
treatment approaches of PG.

070
Lesional IL-31 correlates with local eosinophil counts in bullous pemphigoid
but not other eosinophil rich dermatoses
M Valdebran2, EH Kowalski1, D Kneiber1, J Li1, J Kim2, L Doan2, S De Feraudy2 and K Amber1

1 Dermatology, Univ of Illinois at Chicago, Park Ridge, IL and 2 Dermatology, University of
California Irvine, Irvine, CA
IL-31 is a pruritogenic cytokine that is elevated in certain dermatoses such as bullous pem-
phigoid (BP), and atopic dermatitis (AD). In BP, eosinophils appear to be the major source of
IL-31. Whether this is specific to bullous pemphigoid, or other eosinophil rich dermatoses is
unclear. We evaluated whether(if) IL-31 levels exhibit a correlation with lesional eosinophil
levels in several eosinophil rich dermatoses. A retrospective immunohistochemical analysis
of IL-31 expression was performed on samples consistent with BP, AD, drug rash, arthropod
assault, and non-BP eosinophilic spongiosis. Basal and spinous epidermal staining was
graded separately by two independent investigators on a scale of 0 to 3, and a gradient was
calculated by subtracting the spinous from the basal score. A Kruskal-Wallis test was used to
compare mean basal, spinous, or gradient scores between each disease. And a Spearman-
Rank correlation was used to correlate mean basal, spinous, or gradient scores with eosin-
ophil counts with significance defined as P<0.05. Basal epidermal IL-31 scores correlated
with local eosinophil counts in BP (R¼0.706, P¼0.003), though spinous levels did not
(R¼0.266, P¼0.336). Amongst the diseases investigated, basal and spinous keratinocyte
levels, as well as, the IL-31 gradient did not show any correlation with lesional eosinophils.
Although, the epidermal IL-31 gradient showed a moderate correlation with lesional eosin-
ophil counts (R¼0.408, P ¼ 0.003), with removal of the BP cases, this finding was shown to
be no longer significant (R¼0.246, P¼0.188). Herein, we demonstrate that epidermal levels
of IL-31 correlate with lesional eosinophilia in BP, but not in other eosinophilic dermatoses.
The disease specific microenvironment, with anti-basement membrane zone antibodies, and
the cytokine milieu that follows may be the driving force behind eosinophil chemoattraction
and local release of IL-31.

071
The autoimmune IgG subclass response defines the IgG deposition pattern in
pemphigus patient skin
F Zaheri1,2, E Ahmad1,2, NS Scholtmeijer1,2, KM Zmigrodzka1,2, B Horvath1,2, GF Diercks1,2

and H Pas1,2 1 Dermatology, UMCG, Groningen, Netherlands and 2 University of Gro-
ningen, Groningen, Netherlands
In this study we investigated the role of IgG subclass in the IgG deposition pattern in
pemphigus patient skin. Pemphigus is characterized by circulating autoimmune IgG that
binds to desmoglein 1 and/or 3 in the epidermis, and/or mucosa. Between patients this IgG
deposition patterns can be very different; most patients have a deposition patterns containing
IgG clusters, ranging from sparse to complete clustering, The clusters are thought to be caused
by crosslinking of desmogleins by IgG. In a minority of patients however clustering is absent
and the IgG is evenly deposited around the epithelial cells. The autoimmune IgG response is
dominated by IgG4 and can be accompanied by all of the other 3 subclasses. Of the four
subclasses IgG4 is the only one capable of Fab arm exchange i.e. half-molecules of IgG4
recombine randomly with other half-molecules of IgG4. These hybrid molecules are no
longer bivalent and monospecific but instead monovalent and bispecific. It is estimated that
w99% of IgG4 in the body are hybrid molecules. We hypothesized that a pure IgG4 response
due to the molecules being monovalent cannot crosslink desmogleins and therefore would
lead to a smooth deposition pattern. To test this hypothesis we stained 20 pemphigus biopsies
for all four subclasses. Corresponding sera were analyzed by ELISA for circulating anti-des-
moglein subclass IgG. We found 5 biopsies that had a smooth deposition pattern and the
autoimmune response in all 5 cases was purely IgG4. In contrast, in the other 15 biopsies
varying degrees of clustering were present and this corresponded with an additional auto-
immune response of anti-desmoglein IgG1 and/or IgG2. The ELISA data largely confirmed the
in vivo deposition data. We conclude that the deposition pattern of IgG in skin is defined by
the IgG subclass response and that the data observed here underline that the clustering of IgG
in patient skin is caused by crosslinking of desmoglein.

072
Activation status of cutaneous and blood eosinophils in Drug Reaction with
Eosinophilia and Systemic Symptoms (DRESS)
F Dezoteux1,2,6, J Gibier3, A Dendooven4,2,6, B Lopez4,2,6, A Bongiovanni5,6, M Tardivel5,6, G
Lefèvre4,2,6 and D Staumont-Sallé1,2,6 1 Service de Dermatologie, Univ. Lille, CHU Lille,
Lille, France, 2 CEREO, centre de référence national des syndromes hyperéosinophiliques,
Univ. Lille, CHU Lille, Lille, France, 3 Institut de Pathologie, Univ. Lille, CHU Lille, Lille,
France, 4 Laboratoire d’Immunologie et Unité d’immunologie Clinique, Univ. Lille, CHU
Lille, Lille, France, 5 Bioimaging Center, Univ. Lille, CHU Lille, Lille, France and 6 Inserm
U995 - LIRIC - Lille Inflammation Research International Center, Univ. Lille, CHU Lille, Lille,
France
DRESS is a drug-induced hypersensivity syndrom that can lead to severe organs failure. The
role of cutaneous (c-Eo) and blood eosinophils (b-Eo) in tissue damage remains unknown. We
aimed to analyze their activation status in DRESS. We collected retrospectively paraffin-
embedded skin biopsies for patients from a French University hospital, who fulfilled criteria
for drug-induced maculopapular exanthema (EMP) or DRESS. 1) in 38 patients (18 EMP and
20 DRESS), c-Eo and extracellular eosinophilic granules (ECP, MBP) were identified by
immunohistochemical staining and quantified by an original semi-automatic method ac-
cording to the color deconvolution and circularity parameters. 2) Fluorescence Activated Cell
Sorting (FACS) was performed for activation markers of b-Eo in 4 DRESS and 4 healthy
subjects. The number of c-Eo was significantly higher in DRESS patients (with anti-MBP
staining, p¼0,044). Analysis restricted to patients with Eo infiltrate in skin showed that
granules were more frequent in the DRESS group according to the number of degranulation
areas (p¼0,027) and area of degranulation (p¼0,02) suggesting that c-Eo from DRESS patients
were activated. Analysis of activation markers of b-Eo by FACS showed lower expression of
tissue-homing markers like CRTH2 (p¼0,018) or activation markers like CD63 (p¼0,029) and
HLA-DR (p¼0,029) in patients with DRESS suggesting a down-regulation of surface markers
on b-Eo correlated with their activated status in the skin. Further study will be necessary to
better understand the mechanisms of Eo recruitment in DRESS.

ABSTRACTS | Adaptive Immunity and Autoimmunity

S226 Journal of Investigative Dermatology (2019), Volume 139



073
Epicutaneous sensitization with protein allergens differentiates naı̈ve T cells
into not only Th2 but also Th17 cells, which may involve in the delayed
reactions in protein contact dermatitis
T Yuki, A Ogasawara, K Yokozeki, Y Takahashi and H Sakaguchi Safety Science Research
Laboratories, Kao corporation, Haga-Gun, Japan
Protein contact dermatitis (PCD) is caused by proteins. The patients may show positive im-
mediate or delayed reactions in skin prick, scratch or patch test, or the skin tests may remain
negative. Specific IgE is obviously crucial in most reactions, however, the exact mechanisms
remains unclear. To address these issues, we investigated mice sensitized by papain enzyme
as a protein allergen. Mice were sensitized by 24hrs exposure to papain twice a week for one
month. The draining lymph node cells were then isolated and re-stimulated by papain. ELISA
and FACS analyses of the cytokines synthesized in lymph node cells revealed that CD4+ IL4+
T (Th2) and CD4+ IL17+ T (Th17) cells were differentiated in the draining lymph nodes of the
mice sensitized by papain. However, CD4+ IFN-gamma+ T cells (Th1) were not detected. The
sensitized mice were elicited by applying papain onto the ear to address the role of Th2 and
Th17 cells differentiated in the papain-sensitized mice, and the allergic reactions in the ear
were examined. Real-time PCR analyses revealed that IL-17 mRNA of Th17 marker was up-
regulated in a time-dependent manner; however, IL-4 mRNA of Th2 maker was not detected
at any time points. These phenomena were confirmed by immunofluorescent microscopy
using a specific antibody for IL-17, suggesting that Th17, but not Th2, migrated into the ear
after the elicitation. Additionally, the papain-sensitized mice possessed papain-specific IgE,
and mast cell degranulation was observed after the elicitation. These findings reveal for the
first time that the sensitization of papain enzyme differentiates naı̈ve T cells into not only Th2
but also Th17 cells as effector T cells contributing to the allergic reactions. The generated Th2
produces IL-4 and is involved in IgE syntheses in the draining lymph nodes. Conversely, the
generated Th17 cells migrate to the skin and produce IL-17 after elicitation, which may
involve in the delayed reactions of PCD.

074
Interleukin 31 production is associated with Histamine H4 receptor of CLA+

CD45RO+ T cell
C Bang, J Song, Y Song, J Lee, Y Park and J Lee Dermatology, Seoul St. Mary’s Hospital, Seoul,
Korea (the Republic of)
Interleukin-31 (IL-31) is a recently-discovered Th2-cell-derived cytokine which can induce
severe pruritus and skin lesions such as atopic dermatitis (AD). IL-31 mRNA and protein
expressions are largely restricted to CD4+ T cells, particularly CD45RO+ (memory) CLA+ T
cells. However, the mechanism of IL-31 production in these cells is not fully recognized yet.
Histamine-4-receptor (H4R) is a recently described type of histamine receptor upregulated
under Th2 conditions, and HR4 stimulation leads to the induction of IL-31 in vitro. However,
the mechanism and association between IL-31 and H4R in human has not been reported. The
purpose of the present study is to evaluate the hypothesis that H4R+ CLA+ CD45RO+ T cells
produce IL-31 predominantly. To investigate that H4R+ cells produce IL-31, immunofluo-
rescence studies were performed on punch biopsy specimens of 5 AD, 3 prurigo nodularis
and 3 healthy controls. In addition, blood samples were collected from 12 AD patients and
healthy controls. The H4R+ CLA+ CD45RO+ T cells and the other cells were sorted by
fluorescence-activated cell sorting (FACS). These sorted cells were stimulated with 4-meth-
ylhistamine and the level of IL-31 in the culture supernatant were measured by enzyme-
linked immunosorbent assay. Under high-power field, the IL-31+ H4R+ colocalized cell
counts in biopsy specimens were 12.9 � 9.2, 6.7 � 6.0 and 0.0 � 0.0 in AD, prurigo nod-
ularis, and control samples, respectively (p<0.01). The result of FACS showed that the pro-
portion of H4R+ CLA+ CD45RO+ T cells were 31.5 � 9.6% and 23.1 � 5.2% in AD and
healthy control, respectively. In AD patients, these cells showed 2.3-fold higher production of
IL-31 compared to healthy control (p<0.05). According to our study, H4R+ CLA+ CD45RO+ T
cells are a major source of IL-31, and this subset may be targets for the treatment of IL-31
induced pruritus.

075
Inhibition of phosphodiesterase-4 significantly decreases oral mucosa lesions
in experimental anti-laminin 332 mucous membrane pemphigoid
S Tofern1, A Fähnrich1, S Künzel2, R Ludwig1, D Zillikens3, H Busch1 and E Schmidt1,3 1
Lübeck Institute of Experimental Dermatology, Lübeck, Germany, 2 Max-Planck-Instititue of
Evolutionary Biology, Plön, Germany and 3 Department of Dermatology, Lübeck, Germany
Mucous membrane pemphigoid (MMP) is characterized by autoantibodies against the
dermal-epidermal-junction and a mucosal disease predominating over skin involvement. As
the treatment of MMP patients still relies on high-dose corticosteroids, there is an unmet need
for new and more specific therapies. Here, we made use of a recently established experi-
mental model that recapitulated major clinical and immunopathological characteristics of
human MMP by the injection of IgG against the murine alpha3 chain of laminin 332
(Lam332) into adult mice. In a prophylactic approach, the specific PDE4 inhibitor roflumilast
(ROF) led in 2 independent, blinded experiments, to the reduction of oral lesions compared to
vehicle-treated mice as quantified by endoscopy (p¼0.029). In contrast, an increase in skin
lesions was observed in ROF-treated mice (p<0.0001). In a quasi-therapeutic approach, i.e.
when ROF/vehicle was not used until mice had developed first skin lesions, ROF-treated mice
showed significantly less oral lesions compared to vehicle-treated mice, while skin lesions did
not differ. To investigate the discrepant effect of ROF on oral and skin lesions, a transcriptome
analysis of both tissues in ROF- and vehicle-treated anti-Lam332 MMP mice as well as mice
injected with normal rabbit IgG was performed. An up-regulation of IL-6 and an impact of
CXCL2 were found by Gene Set Enrichment and STRING analysis, respectively, in both the
skin and buccal mucosa of vehicle-treated mice. The subsequent incubation of murine ker-
atinocytes with anti-mLam332 IgG resulted in a dose-dependent release of IL-6 and CXCL2,
which was inhibited by the addition of ROF. Our data propose IL-6 and CXCL2 as relevant
pathogenic factors in MMP and suggest PDE4 inhibition as potential novel treatment options
for MMP patients with severe oral lesions.

076
Skin tissue resident memory T cells in HIV infection
S Saluzzo, J Strobl, B Reininger, R Dingelmaier-Hovorka, A Rieger, V Touzeau-Roemer, G
Stingl and G Stary Dermatology, Medical University of Vienna, Vienns, Austria
There is still no cure for HIV, as the virus can survive in quiescent CD4+ subsets and rebound
as soon as combined antiretroviral treatment (cART) is interrupted. Current cART is so
effective in stopping viral replication and allowing immune reconstitution of the CD4 T cell
pool, that people living with HIV (PLWH) have a life expectancy similar to the healthy
population. However, new challenges in HIV management are emerging, in particular the
increased risk for developing non-HIV-related cancers, like the human papilloma virus (HPV)
induced anal cancer. Tissue resident memory T cells (TRM) are a critical component of our
immune defence and play accumulating roles in tissue homeostasis and cancer surveillance.
We therefore sought to investigate skin TRM in PLWH. We collected skin biopsy and pe-
ripheral blood mononuclear cells (PBMCs) from individuals during the acute and chronic
phase of HIV infection for the characterization of skin immune cells by Tissue-FACS software,
flow cytometry, cell sorting, DNA and RNA analysis. Our preliminary results show that the
CD4 TRM numbers are strongly reduced in the skin of PLWH, despite of immune-reconsti-
tution of the blood CD4+T cell pool upon begin of cART. Low skin CD4+ TRM numbers do
not show correlation with the circulatory CD4+T cells, but rather with the nadir, i.e. the
lowest blood CD4+T cell number the history of the patients. These preliminary data suggest
that the skin CD4+ TRM are targeted by HIV and never reconstituted, despite initiation of
cART and immune reconstitution of the recirculating CD4+ cell pool. In further analysis, we
will follow the skin CD4+ TRM cell numbers at diagnosis and 1 year after therapy begin. We
will also analyse the skin CD4 TRM cells in the mucosal tissue of PLWH which underwent
biopsies for HPV dysplasia screening. Our study will shed light on the mechanism of skin and
mucosa immune surveillance in chronic HIV infection and might help identifying the cause of
increased HPV related dysplasia in this risk population.

077
Type I immunity induces a senescence-like growth arrest in malaria parasites
D Sossau1,2, M Röcken1 and D Mazier2 1 Department of Dermatology, Tübingen, Germany
and 2 Centre d’Immunologie et des Maladies Infectieuses, Paris, France
Type I immunity kills and contains plasmodium species in mammalians. However, malaria
tends to recur, showing that the natural type I immune response strongly reduces the path-
ogens but fails to eradicate them. Analyzing the effect of type I immunity on plasmodium-
infected hepatocytes, we confirmed that indeed IFN (interferon)-g strongly reduces parasite
number. Surprisingly, we also found that IFN-g induces in addition a senescence-like growth
arrest in the remaining plasmodium parasites. One day of treatment with IFN-g caused a
stable growth-arrest over 14 days in surviving Plasmodium (P.) falciparum liver stages. IFN-g
induced small non-proliferating plasmodium forms in human, monkey and mouse hepato-
cytes. Atovaquone treatment killed the large majority of the remaining parasites confirming
that these small forms are alive. In vitro data showed that mammalian p21 can interact with
parasite cyclin-dependent kinases (CDK) PFMRK, PFPK5 and PFPK6. Inhibition of these CDKs
with Artemisinin severely impairs the growth of P.falciparum, without killing the parasites.
Therefore, we asked whether IFN-g and plasmodium parasites induce p21 in mammalian
hepatocytes and whether mammalian p21 can arrest P.falciparum in vivo. Liver-infection
with plasmodium parasites leads to an interferon-response and induced p21 but not p16
protein levels inside primary hepatocytes. The p21 protein was further enhanced by treatment
with IFN-g and tumor necrosis factor. Most importantly, p210/0 hepatocytes had a major
defect in containing malaria parasites in vitro. In consequence, infection of p210/0 mice had a
major defect in controlling the onset and the extent parasitemia. Hence, type I immunity did
not only kill malaria parasites but induced a p21-dependent senescence-like growth arrest in
the remaining plasmodium stages. This IFN-g induced senescence-like growth arrest signif-
icantly contributed to the containment of the disease.

078
IgE in skin and serum of nonbullous and bullous pemphigoid patients
A Lamberts1, N Kotnik2, GF Diercks1,3, J Meijer1, G Di Zenzo4, H Pas1, U Raap2, MF Jonk-
man1 and B Horvath1 1 Dermatology, University of Groningen, University Medical Center
Groningen, Groningen, Netherlands, 2 Experimental Dermatology and Allergology, Uni-
versity of Oldenburg, Oldenburg, Germany, 3 Pathology, University of Groningen, Uni-
versity Medical Center Groningen, Groningen, Netherlands and 4 Molecular and Cell
Biology Laboratory, Istituto Dermopatico dell’Immacolata, Rome, Italy
Nonbullous pemphigoid (NBP) is a pemphigoid variant, in which for unknown reason pa-
tients do not develop blisters. In bullous pemphigoid (BP) accumulating evidence suggests a
role for IgE in disease pathogenesis, and possibly in blister formation. This study assessed the
presence of IgE in serum and skin of BP and NBP, using enzyme linked immunosorbent assay
(ELISA) and immunofluorescence techniques. We included 67 NBPand 50 BP serum samples,
and control sera of 25 pemphigus patients, and 25 elderly patients with pruritus. Total IgE was
elevated in 60% and 63% of BP and NBP, and in 20% and 60% of pemphigus and elderly
controls. IgE ELISAs were more frequently positive in BP than in NBP (NC16A 18% vs. 9%,
p¼0.139; BP230 34% vs. 22%, p¼0.149). IgE optical density values were significantly higher
in BP compared with NBP (p¼0.000). Surprisingly, elderly controls had IgE antibodies to
NC16A and BP230 in 8% and 20%, while all pemphigus controls were negative. Increased
total IgE correlated with positive anti-NC16A IgE ELISA in BP (p¼0.007), and positive anti-
BP230 IgE ELISA in NBP (p¼0.000). In elderly controls specific and total IgE did not correlate.
Skin biopsies of 14 BP and 14 NBP patients with highest anti-NC16A IgE ELISA titers were
stained for IgE for direct immunofluorescence microscopy. Four biopsies (14%; 2 NBP, 2 BP)
showed linear IgE along the basement membrane zone, while IgE was mostly bound to the
surface of dermal cells (71% NBP, 86% BP). In conclusion, IgE was present in serum and skin
of both NBP and BP patients, suggesting a supportive role of IgE instead of being a key
mediator of blister formation in pemphigoid.
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079
Detection and monitoring of autoreactive T cell responses against desmoglein
1 and 3 in patients with pemphigus
V Korff1, L Scarsella1, D Didona1, S Wienzek-Lischka4, M Göbel1, F Solimani1, G Di Zenzo2,
S Fleischer3, R Eming1, M Hertl1 and R Pollmann1 1 Department of Dermatology and
Allergology, Philipps University Marburg, Marburg, Germany, 2 Molecular and Cell Biology
Laboratory, IDI-IRCCS, Rome, Italy, 3 Topas Therapeutics, Hamburg, Germany and 4
Institute for Clinical Immunology and Transfusion Medicine, Justus Liebig University, Gies-
sen, Giessen, Germany
Pemphigus is a life-threatening skin disease which is associated with IgG autoantibodies
against desmoglein (Dsg)1 and Dsg3, leading to blisters of the skin and/or mucous mem-
branes. Considering the central role of autoreactive Dsg-specific T cells in pemphigus
pathogenesis we aimed at evaluating three methods that allow a specific monitoring of the
autoreactive T cell response in patients with pemphigus including i) cytokine-secretion by
ELISpot assay ii) 3H-thymidine incorporation and iii) flow-cytometric HLA-DRB1*04:02-
Dsg3-peptide dextramer staining. Our cohort consists of a total of 37 pemphigus patients at
different disease states (active, chronic, remittent) and 24 age- and sex-matched healthy
controls (HC). By ELISpot assay, we observed predominantly Th2 type autoreactive Dsg-
specific T cell responses in both, pemphigus vulgaris and foliaceus as significantly elevated
numbers of Dsg1- and Dsg3-specific IL-5+ T cells were observed compared to HC (p<0.001).
Moreover, Dsg3-specific Th2 cell numbers correlated with anti-Dsg3 serum IgG (r¼0.472;
p¼0.036). Using 3H-thymidine incorporation, we consistently detected Dsg3-specific pro-
liferative T cell responses in PV patients which were augmented by repeated Dsg3-stimula-
tion. However, T cell recognition of distinct previously described epitopes of Dsg3 was only
marginally detected (stimulation index > 2.5) owing to the low precursor frequency. Still,
using HLA-DRB1*04:02-Dsg3-peptide dextramers we could identify peripheral T cell subsets
specific for the Dsg3 epitopes Dsg3(190-204) and Dsg3(253-267). Thus, monitoring of
autoreactive T cells holds major promise as a readout parameter in therapeutic approaches
aimed at down-regulating pathogenic T cells in pemphigus.

080
Modulation of the T helper and T follicular helper cell distribution in
pemphigus patients by B cell-depleting therapy
F Solimani1,2, C Baum2, J Holstein3, R Pollmann2, D Didona2, R Eming2, M Hertl2, W
Pfutzner2, K Ghoreschi1,3 and C Möbs2 1 Department of Dermatology, Allergology and
Venereology, Charite Universitätsmedizin Berlin, Berlin, Germany, 2 Department of
Dermatology and Allergology, Universitätsklinikum Marburg, Marburg, Germany and 3
Department of Dermatology, Eberhard Karls Universität Tübingen, Tübingen, Germany
Pemphigus vulgaris (PV) is an autoimmune blistering disease caused by auto-antibodies (auto-
ab) against desmoglein (Dsg) 3 and Dsg1. Auto-ab production depends on a close interaction
between T and B cells. Rituximab (Rtx), a monoclonal ab that selectively binds CD20 with
long-lasting depletion of B cells, has been suggested to also affect the T cell compartment by
impeding the cross-talk between T and B cells. Nonetheless, the effect of Rtx on distinct T cell
subsets like T follicular helper (Tfh) cells remains to be elucidated. In this study, we inves-
tigated alterations of different T cell subsets in patients with PV (n¼9) and PF (n¼3) treated
with Rtx in comparison to healthy controls (HC, n¼20) and followed multiple T and B cell
populations for up to 12 months. Pemphigus patients were characterized by significantly
higher levels of circulating CXCR5-CCR6-CXCR3- Th2 cells while, CXCR5-CCR6+CXCR3+

Th17.1 cells, a recently described Th cell subset were reduced. Likewise,
CXCR5+CCR6+CXCR3- Tfh1 cells showed decreased frequencies, whereas
CXCR5+CCR6-CXCR3+ Tfh17 cells were increased. Follow-up analysis after Rtx treatment
revealed a ‘normalization’ of the Th and Tfh subset distribution in pemphigus patients except
for Tfh17.1 cells. Additionally, we found that CD27highCD38highCD138++ plasma cells re-
emerged in peripheral blood prior to total CD19+ or CD19+CD27+ memory B cells after Rtx
treatment and correlated with the individual ratio of Tfr to Tfh cells. This finding became even
more evident after analysis of three patients suffering from a relapse and accompanied by
increased Tfh/Th cell ratios. In conclusion, our results indicate that the Tfr/Tfh ratio may serve
as an indicator of reconstituted humoral activity at the T cellular level.

081
Antiviral serum antibodies in patients with autoimmune bullous dermatoses
SB Shefked1, K Drenovska1, G Zhelezova2, L Yocheva2, L Tserovska2, G Mateev1, L Miteva1

and S Vassileva1 1 Department of Dermatology and Venereology, Medical University - Sofia,
Sofia, Bulgaria and 2 Department of Biology, Medical Genetics and Microbiology, Medical
Faculty, Sofia University ”St. Kliment Ohridski”, Sofia, Bulgaria
Autoimmune bullous dermatoses (AIBD) comprise a spectrum of blistering diseases, the most
common being pemphigus and pemphigoid. Their autoimmune nature has been well
documented but the etiological role of genetic background orvarious environmental factors
remains unclear. The occurrence of infections in AIBD patients is probable regarding their
immunosuppressive treatment but whether some viruses have the potential to induce
pemphigus orpemphigoid is questionable. The aim of our study was to identify the presence
of antiviral serum antibodies in newly diagnosed pemphigus and pemphigoid patients prior to
immunosuppressive therapy. Forty-four AIBD patients (pemphigus-19 and pemphigoid-25)
were compared to a control group (24 healthy individuals and 20 psoriasis patients) for the
presence of anti-viral antibodies in their sera. Serum samplesfrom AIBD patients were ob-
tained prior to any systemic immunosuppressive therapy. Specific serum IgG antibodies
against herpes simplex virus-1 (HSV-1) and Epstein-Barr virus (EBV) were investigated using
commercial ELISA kits. Statisticalan alysis was performed using Fisher Exact test. Only values
of P�0.05 were considered statistically significant. Circulating antibodies to HSV-1 were
found in all AIBD patients 44/44 (100%) in significantly higher values, compared to psoriasis
patients e positive 17/20 (85%), P¼0.027 and healthy controls e positive 21/24 (87.5%),
P¼0.040. EBV antibodies in AIBD patients were positive in 11/44 (25%), which is statistically
significant when compared to psoriasis patients e positive 0/20 (0%), P¼0.013 and healthy
individuals e positive 1/24 (4.2%), P¼0.044. This comparative study demonstrated statisti-
cally significant presence of specific serum antibodies against HSV-1 and EBV in pemphigus
and pemphigoid patients compared to controls. Our results may contribute to the triggering
potential of HSV-1 and EBV in AIBD.

082
CD8+ IL-23R+ PD-1+ T cells in psoriatic skin possibly play a role in
maintaining inflammation and disease recurrence
P Phadungsaksawasdi, T Fujiyama, K Kurihara, T Umayahara, T Ito and Y Tokura Derma-
tology, Hamamatsu university school of medicine, Hamamatsu, Japan
Interleukin-23 (IL-23) is a critical cytokine for maintaining pathogenic T cells in psoriasis. As
IL-23 blockade is clinically effective, IL-23 receptor (IL-23R)-expressing T cells may be a
pathogenic population that drive the inflammation underlying psoriasis. Th17 cells are esti-
mated as important IL-23R-bearing cells, but other T cell subsets remain unclear. Meanwhile,
a study using a psoriatic mouse model showed that PD-1 was overexpressed by IL-17A-
producing T cells. However, it remains unknown which subpopulation of pathogenic T cells
co-express IL-23R and PD-1 in human psoriasis skin. Therefore, we sought to characterize
PD-1 expression in T cells expanded from human psoriatic skin in relation to the expression
of IL-23R and CD103. T cells from lesional skin were isolated and expanded using anti-CD3/
CD28 mAb and IL-2, and they were harvested and stored at -80 �C until use. The stored skin T
cells were re-stimulated with anti-CD3/CD28 mAb, in the presence of IL-23 and IL-2. The cell
phenotype and cytokine profile were assessed by flow cytometry. We found that PD-1 was
expressed at a high proportion in CD8+ IL-23R+ T cells, but not in CD4+ T cells. Notably,
CD8+ IL-23R+ PD-1+ cells tended to produce IL-17A at a higher frequency than CD8+ IL-
23R+ PD-1- T cells. Furthermore, resident memory T cells (TRM) expressing CD8+ CD103+
IL-23R+, which are retained in resolved psoriatic skin and responsible for disease recurrence,
highly expressed PD-1. These results suggest that PD-1-expressing CD8+ IL-23R+ T cells are
an effector cell population driving inflammation or TRM cells exerting recurrence. Interest-
ingly, a number of case reports showed that anti-PD-1 treatment aggravates psoriasis, sug-
gesting that activation of these effector or resident T cells exacerbates the disease. In
conclusion, CD8+ IL-23R+ PD-1+ T cells could play a crucial role in maintenance and
recurrence of psoriasis.

083
More Expression of IL-17 than IFN-g from CD49a-negative Tissue-Resident
Memory T (Trm) cells at the Hair Bulge and Hair Bulb Region in the Scalp of
Chronic Alopecia Areata Patients according to the Foxp3+mTregs depletion
J Kim, Y Cho, H Kim, G Kim and H Ki Dermatology, Dong-A University, College of Medicine,
Busan, Korea (the Republic of)
Alopecia areata (AA) is an organ-specific autoimmune disease resulting from the attack of hair
follicle (HF) autoantigens through T-cell-mediated mechanism. Beyond the hypothesis of
immune privilege collapse, we suppose any change of memory regulatory T cells (mTregs)
affect the balance between effector T cell subsets in AA pathogenesis. CD49a expression
defines different functional subsets in Trm cells, for examples, CD8+ CD49a+ Trm cells
produce IFN-g in vitiligo lesions, whereas CD8+CD49a- Trm cells produce IL-17 in psoriatic
lesions. The role of mTregs and Trm cells has not been studied yet in AA lesions. To determine
whether effector T cells including Th17 cells and cytotoxic T cells are associated with
intralesional localizations of Trm cells and mTregs, which could be expected to reflect the
clinicohistopathological severity and immunopathogenesis. We investigated the correlation
between the effector T cells-related cytokines (IL-17 and IFN-g) and the infiltrations of Trm
cells and mTregs around the hair bulb/bulge in 9 chronic AA patients according to histo-
pathological grades through double immunofluorescence. Lesional IL-17 in both HF bulge
and bulb was significantly increased in parallel with the severer histopathologic gradings. In
contrast, IFN-g was expressed in a lesser degree. CD8+CD49a-Trm cells in both HF bulge and
bulb were increased in parallel with the severer histopathologic gradings. Importantly, infil-
trated Foxp3+mTregs were decreased in an inverse manner to the severer clin-
icohistopathologic gradings of AA. These results showed significantly higher IL-17 expression
and denser infiltrations of CD8+CD49a-Trm cells in lesion in AA patients, which may
highlight another functional role of these cytokines in the pathogenesis of AA.

084
Maturation of dendritic cells by terpene hydroperoxides in the presence of
keratinocytes
J Lichter, M Silva e Sousa and B Blömeke Environmental Toxicology, Trier University, Trier,
Germany
Limonene-, linalool- and citronellol hydroperoxides are potent human skin sensitizers
generated via air oxidation of the fragrances limonene, linalool and citronellol. Upon
exposure, keratinocytes are able to generate an environment that can either promote or
inhibit dendritic cell (DC) activation. Consequently, keratinocytes are increasingly recognized
to play an important role in sensitization and in the quality of the adaptive immune response.
Here, we investigated how hydroperoxides, reacting via radical mechanisms likely also
modulated by keratinocytes, mature DC. We established a coculture of monocyte-derived
dendritic cells (MoDC) and HaCaT keratinocytes and treated the cells with limonene-1-hy-
droperoxide, limonene-2-hydroperoxide, citronellol-7-hydroperoxide, a mixture of citro-
nellol hydroperoxides or a mixture of linalool hydroperoxides. After 24h incubation, floating
MoDC were harvested and cell surface proteins (CD80, CD86, CD54) were measured by flow
cytometry. In total 10 donors were included. Mean fluorescence intensity (MFI) of CD86 was
clearly enhanced by all hydroperoxides, for some donors even in the range of the positive
control lipopolysaccharide. CD80 was also enhanced in some donors but no significant
upregulation was observed for CD54. In general, we found the highest MFI values for
limonene-1-hydroperoxide, followed by limonene-2-hydroperoxide and the mixture of
citronellol hydroperoxides. Interestingly, inter-individual differences were rather small but
most pronounced after treatment with limonene-1-hydroperoxide and citronellol-7-hydro-
peroxide. In sum, we found that the structurally related hydroperoxides induced specific
differences in DC maturation.
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085
Gene Set Enrichment Analysis identifies biological networks associated with
skin aging
S Le Clerc2, R Jdid1, K Ezzedine5, F Morizot1, J Latreille1, P Galan3, S Hercberg3,
E Tschachler4 and J Zagury2 1 ID&A, Beauty and Wellness, CHANEL PB, Pantin, France, 2
Equipe Genomique, Bioinformatique et Applications, Chaire de Bioinformatique, CNAM,
Paris, France, 3 UMR U557, INSERM/U1125 INRA/CNAM, University Paris 13/UREN,
Bobigny, France, 4 Department of Dermatology, University of Vienna Medical School,
Vienna, Austria and 5 Department of Dermatology, University Hospital Henri Mondor,
Créteil, France
Skin aging is a continuous process that affects skin appearance and function manifesting by
several outcomes such as wrinkling and sagging. Researchers have identified impacting
environmental factors (sun exposure, smoking, etc.) and several molecular mechanisms
leading to skin aging. Recently, genome wide association studies (GWAS) have led to new
insights into the molecular mechanisms of skin aging. Since individual SNP associations in
GWAS explain only a small fraction of the genetic impact in complex polygenic phenotypes,
we applied the Gene Set Enrichment Analysis on the genotype data obtained from 502 very-
well characterized women to identify biological pathways associated with four major out-
comes of skin aging, namely photoaging, solar lentigines, wrinkling, and sagging. This
analysis revealed new relevant pathways and genes, some likely specific of skin aging such as
the WNT7B and PRKCA genes in the “melanogenesis” pathway, some likely involved in
global aging such as the DDB1 gene in the “nucleotide excision repair” pathway, not picked
up in the previously published GWAS. Overall, our results suggest that photoaging, solar
lentigines, wrinkling, and sagging involve specific molecular mechanisms such as “protea-
some” and “mTOR signaling pathway” but also shared molecular mechanisms such as
“nucleotide excision repair”.

086
Human skin organ culture as a clinically relevant model for studying
VEGF-dependent angiogenesis ex vivo
A Luengas-Martinez, J Hardman, D Rutkowski, R Paus and H Young Dermatology Depart-
ment, The University of Manchester, Manchester, United Kingdom
Vascular endothelial growth factor (VEGF), a key mediator of angiogenesis, is central to
physiological and pathological processes in human skin such as wound healing and psoriasis.
Our aim was to establish an organ culture model to facilitate the study of VEGF-dependent
angiogenesis ex vivo. Skin biopsies (3 mm) from healthy individuals (n¼5) were cultured in
serum-free William’s E media supplemented with insulin, glutamine and hydrocortisone, and
incubated with monoclonal antibody (mAb) to human VEGF (bevacizumab) for up to 6 days.
VEGF mAb doses were based on data from animal and clinical studies. We investigated the
model with read-outs to assess cell death and proliferation as well as endothelial cell changes
using quantitative immunohistomorphometry. The highest dose of VEGF mAb (0.8 mg/ml)
significantly increased activated caspase-3 expression (p<0.0001) in CD31+ cells; the lower
mAb doses (0.01 and 0.2 mg/ml) showed no effect. None of the doses tested increased
TUNEL or decreased Ki-67 expression in the basal layer of the epidermis. TUNEL expression
in the upper epidermis increased as VEGF mAb dose increased. TUNEL positivity did not
correlate with caspase-3 immunoreactivity; suggesting enhanced keratinocyte terminal dif-
ferentiation under VEGF-depleting conditions. We report a pragmatic, clinically relevant ex
vivo model that permits study of the effects of VEGF mAb on human skin at therapeutically
relevant doses. Our results suggest that blocking VEGF in the skin does not reduce human
epidermal keratinocyte proliferation in situ, but promotes endothelial cell apoptosis. Our
data, suggesting that VEGF depletion also promotes keratinocyte terminal differentiation, are
intriguing as VEGF is not a recognised regulator of this process. Our human skin model can be
utilised in cutaneous angiogenesis studies ex vivo (such as a wound healing or psoriasis
research context) for preclinical exploration of novel therapies that target VEGF-mediated
signalling in normal or diseased skin.

087
Revisiting pachyonychia congenita: a case cohort study in 815 patients
L Samuelov1, F Smith2, D Hansen3 and E Sprecher1 1 Dermatology, Tel-Aviv Sourasky
medical center, Tel Aviv, Israel, 2 Pachyonychia Congenita Project, Holladay, UT and 3
University of Utah, Salt Lake City, UT
Pachyonychia congenita (PC) is a group of autosomal dominant disorders caused by muta-
tions in one of 5 keratin genes (KRT6A, KRT6B, KRT6C, KRT16, or KRT17). The establishment
of an international registry containing both clinical and molecular data led to the develop-
ment of a disease classification based on the mutant gene and associated features. Here we
harnessed the same resource to clarify the prevalence of PC-associated clinical features,
delineate phenotype-genotype correlations and identify prognostic features for disease
severity. 815 individuals with confirmed keratin mutations registered in the International
Pachyonychia Congenita Research Registry (IPCRR) were surveyed for clinical findings
associated with PC. Data were analyzed using Student T-test, Chi-Square, ANOVA tests (for
differences in means/proportions), Spearman correlation and logistic regression (for pheno-
type-genotype correlation). KRT6A mutations were most common and evident in 40% of
cases. Plantar keratoderma and toenail dystrophy were the most common clinical findings,
with plantar keratoderma most significantly affecting patient’s quality of life. KRT6A muta-
tions were associated with young age of onset, high number of fingernails/toenails involve-
ment, oral leukokeratosis and hoarseness. Cysts and natal teeth were most common among
patients carrying KRT17 mutations. Logistic regression models revealed that oral leukoker-
atosis correlated with earlier toenail involvement, walking aids use, nursing difficulties and
hoarseness. Natal teeth and oral leukokeratosis were inversely correlated one relative to the
other, while natal teeth and cysts positively correlated one with the other. Hoarseness pre-
dicted an increased number of involved fingernails. Our study reveals novel and clinically
useful prognostic predictors in PC, and more generally demonstrates the importance of large
registry-based careful studies in rare disorders.

088
A phase I/II study on the anti-CD3/CD7 immunotoxin combination for the
treatment of steroid-refractory acute GVHD
T Matos1, FW Preijers4, LF van Groningen4, C Groth3, S Blok1, C Reicherts3, J Levine2,
E Hooren2, N Blijlevens4, Y Oosterhout2, W Velden4 and M Stelljes3 1 AMC, Amsterdam,
Netherlands, 2 Xenicos, Nijmegen, Netherlands, 3 Muenster University, M, Germany and 4
RadboudUMC, N, Netherlands
Effective therapies for treating patients with steroid-refractory acute graft-versus-host-disease
(SR-aGVHD) are urgently needed. aGvHD affects mostly the skin and gut, and is a leading
cause of morbidity and mortality. We conducted a phase I/II trial in 20 patients with SR-
aGVHD, to examine the safety and efficacy of a mixture of anti-CD3 and anti-CD7 antibodies
separately conjugated to recombinant ricin A (CD3/CD7-IT). On day 28 after the start of CD3/
CD7-IT therapy, the overall response rate was 60%, with 50% complete remissions. The 6-
month overall survival rate was 60%. Using flow cytometric analysis and T cell receptor (TCR)
sequencing, we show CD3/CD7-IT caused profound but transient depletion of T cells and NK
cells, followed by rapid recovery of the immune system with a diverse TCR Vb repertoire, and
preservation of Epstein-Barr virus- and cytomegalovirus-specific T cell clones. Different
characteristics of responders (Rs) versus non-responders (NR) were noticed. Rs had a more
swift recovery of T cells in the blood after treatment, and CD4 and CD8 subsets reconstitute
differently between groups. Before treatment, Rs had significantly higher amounts of regu-
latory T cells (Tregs), CD4:CD8 ratios and higher clonal T cell diversity. While T cells
reconstitution is not associated with disease severity, there seems to be an inverse relationship
between disease severity and response rate. We further noticed a correlation between the
conditioning regimen and amount Tregs, CD4:CD8 ratio and T cell diversity. These results
suggest CD3/CD7-IT is safe and well tolerated, with a relatively low prevalence of reversible
adverse events. It can be effective in all aGvHD grades and in patients with different con-
ditioning regimens. Determining the Treg counts, CD4:CD8 ratio and T cell repertoire di-
versity before CD3/CD7-IT may predict response and select patients that benefit from CD3/
CD7-IT therapy.

089
Atopic Dermatitis Is Associated With an Increased Risk of Autoimmune
Diseases: A Population-Based Cohort Study Using UK Primary Care Data
H Alexander1, S de Lusignan2, S Mashayekhi1, C Feeney3 and C Flohr1 1 Unit for Population-
Based Dermatology Research, St. John’s Institute of Dermatology, Guy’s & St Thomas’ NHS
Foundation Trust and King’s College London, London, United Kingdom, 2 Nuffield
Department of Primary Care Health Sciences, University of Oxford, Oxford, United Kingdom
and 3 Pfizer Ltd, Tadworth, United Kingdom
Atopic dermatitis (AD) is associated with a wide range of comorbidities, particularly allergies,
but its association with nonatopic autoimmune disease is less well defined. Recent genome-
wide association studies have reported shared genetic loci between AD and autoimmune
diseases. In the UK, most patients with these conditions are managed in primary care,
meaning general practice (GP) databases provide a rich data source for studying AD. A
retrospective cohort study was undertaken to examine the association between AD and the
following autoimmune diseases (rheumatoid arthritis [RA], ulcerative colitis [UC], Crohn’s
disease [CrD], coeliac disease [CD], multiple sclerosis [MS]) in adults and children in the UK
from 2009-2018, using the Royal College of General Practitioners Research and Surveillance
Centre database. AD cases were matched with non-AD controls at GP practice level, by age,
sex, and calendar year. Cox proportional hazards models were used to estimate the associ-
ation between AD and autoimmune diseases adjusting for comorbidities and sociodemo-
graphic factors. 470,240 individuals with AD were matched to 1,405,083 controls. Pre-
existing autoimmune conditions were significantly more common in AD than controls (RA
0.6% vs 0.4%, UC 0.4% vs 0.2%, CrD 0.5% vs 0.3%, CD 0.3% vs 0.2%, MS 0.2% vs 0.1%).
After excluding those with pre-existing autoimmune disease, new onset autoimmune disease
(except MS) occurred more frequently in the AD group (adjusted hazard ratio [95% confi-
dence interval]: RA 1.41 [1.32-1.51], UC 1.41 [1.28-1.55], CrD 1.70 [1.54-1.88], CD 1.31
[1.21-1.42], MS 1.06 [0.90-1.26]). These results suggest that AD is associated with an
increased risk of subsequent autoimmune diseases.

090
Narrow-band ultraviolet B phototherapy does not increase the risk of skin
cancer in patients with vitiligo: A nationwide population-based retrospective
cohort study
J Lee1, R Lee1, H Ju1, G Kim1, J Bae1 and C Choi2 1 Dermatology, College of Medicine, The
Catholic University of Korea, Seoul, Korea (the Republic of) and 2 Dermatology, Chungnam
National University Hospital, Daejeon, Korea (the Republic of)
Narrow-band ultraviolet B (NBUVB) phototherapy has been the mainstay in treatment of
vitiligo, but its long-term safety in terms of photocarcinogenesis has not been established. We
performed a nationwide population-based retrospective cohort study to investigate the risks of
actinic keratosis (AK), Bowen’s disease (BD), nonmelanoma skin cancers (NMSC), and mel-
anoma, based on the number of NBUVB phototherapy sessions of patients with vitiligo. We
obtained cohort data from the Korean National Health Insurance Claims database for the
period January 2007 to December 2017. We enrolled all patients with vitiligo aged �20 years
and counted the numbers of phototherapy sessions each received between 2008 and 2017.
We classified the patients into five groups according to the number of sessions and then
performed frequency matching by age and sex: 0 sessions (n ¼ 20,105), 1e49 (n ¼ 20,106),
50e99 (n ¼ 9,702), 100e199 (n ¼ 6,226), and �200 (n ¼ 4,182). We used a multivariate
Cox’s proportional hazards model to explore the potential effect of NBUVB on the risk of skin
cancer or development of premalignant lesions after adjusting for confounding factors. We
enrolled 60,321 patients with vitiligo. The risks of Bowen’s disease, nonmelanoma skin
cancer, and melanoma did not increase after phototherapy; the risk of actinic keratosis
increased significantly in those who had undergone �200 NBUVB sessions (hazard ratio,
2.280; 95% confidence interval 1.537e3.383). We then identified 717 patients with vitiligo
who had undergone at least 500 sessions; their risks of nonmelanoma skin cancer and
melanoma were no greater than those of the controls. Our results imply that long-term
NBUVB phototherapy does not increase the risk of skin cancer in patients with vitiligo and it
can be considered a safe treatment.
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091
IPH4102 (an anti-KIR3DL2 antibody) in refractory cutaneous T cell lymphoma
M Bagot1,2, P Porcu3, A Marie-Cardine2, M Battistella4, A Bensussan2, C Paturel5,
C Bonnafous5, H Sicard5, H Azim5 and Y Kim6 1 Dermatology, Hopital Saint Louis, Paris,
France, 2 INSERMU976, Paris, France, 3 Thomas Jefferson University, Sidney Kimmel
Cancer Center, Philadelphia, PA, 4 Pathology, Hopital Saint Louis, Paris, France, 5 Innate
Pharma, Marseille, France and 6 Dermatology, Stanford Cancer Institute, Stanford, CA
The aim of this first-in-human phase 1 trial was to evaluate the tolerance and efficacy of
IPH4102, a monoclonal antibody targeting KIR3DL2, expressed on cutaneous T cell lym-
phoma. IPH4102 selectively depletes tumor cells through antibody-dependent cell-cytotox-
icity and -phagocytosis. 35 Sezary Syndrome (SS) patients having failed at least 2 prior
systemic therapies were included. IPH4102 was administered IV 4 times QW, then 10 times
Q2W and Q4W thereafter. KIR3DL2-expressing cells were monitored in skin and blood by
immunohistochemistry and flow cytometry. KIR3DL2 occupancy was evaluated semi-
quantitatively by flow cytometry. Molecular Residual Disease (MRD) was measured by deep
sequencing of the clonal TCR. No dose limiting toxicity was identified and the maximum
tolerated dose was not reached. 42.9% patients experienced confirmed global response.
Median duration of response and progression free survival were 13.8 (95% CI: 7.2 e NR) and
11.7 (95% CI: 8.1 e NR) months. IPH4102 induced drastic elimination of KIR3DL2-positive
aberrant cells in skin and blood. In contrast, neither significant nor dose-related depletion of
normal blood NK cells was observed. Decrease of KIR3DL2-expressing tumor cells in IHC
after 4 weeks of treatment predicted clinical response 9 weeks later. MRD results confirmed
the significant disappearance of the tumor clones in skin and blood. In conclusion, this study
shows a favourable safety profile and clinical activity of IPH4102 in relapsed/refractory SS.
Based on these results, the FDA granted Fast Track designation for IPH4101 in relapsed/re-
fractory SS. A phase 2 study is currently underway to confirm the clinical activity in SS and to
evaluate the potential of IPH4102 in other T-cell malignancies that express KIR3DL2.

092
Novel biallelic RIPK4 mutations cause ectodermal dysplasia with cutaneous
syndactyly
P Fortugno1, R Monetta2,1, F Angelucci2, L Camerota2, E Botti3, F Moretti3, L Bianchi3,
B Didona4, D Castiglia1 and F Brancati2,1 1 Laboratory of Molecular and Cell Biology, Istituto
Dermopatico dell’Immacolata-IDI IRCCS, Rome, Italy, 2 MeSVA Department, University of
L’Aquila, L’Aquila, Italy, 3 Dept of Dermatology, University of Rome-Tor Vergata, Rome,
Italy and 4 Centro Malattie Rare, Istituto Dermopatico dell’Immacolata-IDI IRCCS, Rome,
Italy
A fine regulation of adhesive contacts between cells underlies many crucial processes during
ectodermal tissues morphogenesis, renewal and maintenance. Ectodermal Dysplasias (EDs)
are genetically heterogeneous genodermatoses affecting the development and/or homeostasis
of two or more ectodermal derivatives, including hair, teeth, nails, and sweat glands. Clini-
cally overlapping EDs occur as the result of defects in cell adhesion molecules (CAMs) or in
their regulatory transcription factors (TFs). Here we report a family with two sibs from healthy
parents affected by hair defects with alopecia, nail dysplasia, cutaneous syndactyly variably
affecting fingers and toes and palmoplantar hypercheratosis. Such combination of features is
diagnostic of nectinopathies caused by mutation in either PVRL1 (nectin-1) or PVRL4 (nectin-
4) genes, but molecular analysis of these genes was negative in this family. By Whole Exome
Sequencing, we identified two variants in RIPK4 gene predicted to be pathogenic and not
previously reported in the literature. The RIPK4 serine/threonine kinase is a major modulator
of epidermal differentiation and is altered in two distinct genetic disorders with multiple
pterigia, cleft lip/palate and other ectodermal defects known as Bartsocas-Papas and CHAND
(Curly Hair-Ankyloblepharon-Nail Dysplasia) syndromes. Given the strong overlap between
phenotypes resulting from nectins and RIPK4 alterations, we propose the existence of a
functional link between RIPK4-mediated phosphorylation and CAMs playing a role during
ectodermal morphogenesis and epidermal differentiation. Our results consolidate and expand
the role of RIPK4 in epidermal development, differentiation and renewal, pinpointing the
complex basis of EDs pathogenesis.

093
Early major adverse cardiovascular events following the initiation of the
anti-interleukin 12/23 antibody ustekinumab. A population-based
case-time-control study
F Poizeau1, E Nowak1, S Kerbrat1, C Droitcourt1, E Sbidian2, B Guillot5, H Bachelez3, H Ait-
Oufella4, E Oger1 and A Dupuy1 1 EA 7449 REPERES (Pharmacoepidemiology and Health
Services Research), Rennes, France, 2 EA EpiDermE 7379, Paris Est University, Créteil,
France, 3 Inserm UMR1163, Institut Imagine, Paris, France, 4 Inserm U970, Sorbonne
University, Paris, France and 5 CHU, Montpellier, France
Ustekinumab, a monoclonal antibody that targets interleukin (IL)-12/23, is used to treat
psoriasis, psoriatic arthritis and Crohn disease. In 2011, a meta-analysis of randomized trials
alerted on a potential risk of major adverse cardiovascular events (MACE) within the first
months after the initiation of anti-IL-12/23 antibodies. Our objective was to assess if usteki-
numab initiation may trigger MACE. Using the French National Health Insurance database,
covering 66 million subjects, we included all patients exposed to ustekinumab between 2010
and 2016, classified according to their cardiovascular risk level (high vs. low risk). We
conducted a case-time-control study. We defined the ‘risk’ period as the 6 months before
MACE, defined as myocardial infarctions and strokes, and the ‘reference’ period as the 6
months before the risk period. The initiation of ustekinumab was screened in both periods,
enabling to assess the odds-ratio (OR) between the initiation of ustekinumab and MACE.
Among the 9290 patients exposed to ustekinumab, 179 displayed MACE: 65 myocardial
infarctions, 68 unstable anginas and 46 strokes. Among patients at high-level cardiovascular
risk, a significant association between ustekinumab initiation and MACE occurrence was
identified (OR, 4.17; 95% CI, 1.19-14.59). Conversely, no association was found in patients at
low-level cardiovascular risk (OR, 0.30; 95% CI, 0.03-3.13). From real-world data, we sug-
gest that ustekinumab initiation could trigger MACE in patients at high cardiovascular risk, in
line with current immunologic models of atherosclerotic disease. These results should call for
caution regarding the prescription of ustekinumab in patients at high cardiovascular risk.

094
Integration of multi-omic data identifies psoriasis endotypes correlating with
clinical and immunological phenotypes
M Cameron1, J Golden1, B Richardson1, G Damiani2, M Ali3, A Young2, C Nichols1,
N Ward3, T McCormick2 and K Cooper2 1 Population & Quantitative Health Sciences, Case
Western Reserve University, Cleveland, OH, 2 Department of Dermatology, University
Hospitals, Cleveland, OH and 3 Department of Nutrition, Case Western Reserve University,
Cleveland, OH
We are performing omic analyses of psoriasis and psoriatic arthritis (PsA) patients to address
the hypothesis that biomarker discovery will inform more individualized care of individuals
(endotypes) with psoriasis and their comorbidities. We collected whole blood from psoriasis
patients (n¼59, 16 PsA; mean PASI¼8.6 (range 0-33.5) with 9 healthy controls) and PBMCs
(n¼9 psoriasis, n¼5 controls). RNASeq was performed using Illumina TruSeq Total RNA kits
and a NextSeq 550 (15M+ paired reads/sample, 75 bp). Significant differentially expressed
genes (DEGs; p<0.05) were identified between psoriasis/PsA patients and controls, and
pathways were identified by gene set variation analysis. A general psoriasis signature was
found vs. controls featuring upregulated interferons that trended toward an increase with age
using linear regression. Other psoriatic endotypes were identified using proinflammatory
biomarkers that clustered patients by increasing PASI score, gender and ethnicity. Network
analysis identified interactions between the interferome and metabolic stimuli in psoriatic
patients vs. controls. PSA patients uniquely expressed heat shock genes versus patients
without joint involvement. Whole blood cytometric analysis revealed increased intermediate
monocytes (CD14+CD16++) in psoriasis vs. controls (p<0.05). Regression analysis between
the immunoflow and RNASeq data revealed that psoriasis patients with higher percentages of
CD14+CD16++ monocytes also expressed unique inflammasome genes. Analysis of whole
blood versus PBMCs from psoriasis patients revealed unique DEG perhaps reflective of each
sample type’s cellular composition. Our integrated omic and clinical approach is revealing
classifiers of patients with the most severe forms of psoriasis and PSA that may be used to
improve their standard of care.

095
Daily practice of rituximab treatment for pemphigus: a retrospective study of
65 patients
H Rashid, A Lamberts, D van Maanen, H Pas, MF Jonkman and B Horvath Department of
Dermatology, University Medical Center Groningen, Groningen, Netherlands
Pemphigus is a group of auto-immune mucocutaneous blistering diseases characterized by
circulating autoantibodies against desmosomal proteins. The two major groups are
pemphigus vulgaris (PV) and pemphigus foliaceus (PF). Long-term systemic corticosteroids
are considered the mainstay treatment but are associated with significant adverse effects.
Recent studies showed high effectiveness of rituximab in pemphigus, addressing the drug as
first-line treatment. The aim of this study is to analyze retrospectively the effectiveness and
safety of rituximab in pemphigus, and to compare different treatment regimens regarding
additional infusions. The medical records of 65 pemphigus patients treated with different
doses of rituximab were reviewed retrospectively. Effectiveness was measured by outcomes
defined as disease control (DC), partial remission (PR), complete remission (CR) and relapses.
Safety was measured by reported adverse events. All patients (65) achieved DC (100%), PR
and CR were obtained by 10 and 49 patients (16% and 79%), respectively. PV patients with
mucocutaneous lesions responded better than PV patients with only mucosal lesions (n¼33,
100% versus n¼14, 82%; p¼0,035). Forty-five percent of the patients (n¼17) who received
the maintenance dose at month 6 developed a relapse, in contrast to 75% of the patients
(n¼18) without the maintenance infusion (p¼0,019). The group with maintenance infusion at
month 6 differed in mean cumulative corticosteroid dose (2157mg compared to 809mg
respectively, p¼0,013) and pemphigus subtype (PF 78% versus 22% respectively and PV 54%
versus 45% respectively). Seven percent severe adverse events were reported, none life
threatening. In conclusion, rituximab is a safe and effective treatment for pemphigus. Addi-
tional 500 mg rituximab at month 6 and 12 might prevent relapses, however further studies
need to focus on predictive factors for relapses.

096
Safety and efficacy of sirolimus gel therapy for patients with TSC involving
facial skin lesions in a long-term clinical trial
M Wataya-Kaneda1, H Nagai2, Y Ohno3, H Yokozeki4, Y Fujita5, K Yoshida6, M Ogai7, Y
Yoshida8, A Asahina9 and C Tateishi10 1 Osaka University, Osaka, Japan, 2 Kobe University,
Kobe, Japan, 3 JR Tokyo General Hospital, Tokyo, Japan, 4 Tokyo Medical and Dental
University, Tokyo, Japan, 5 Hokkaido University, Hokkaido, Japan, 6 National Center for
Child Health and Development, Tokyo, Japan, 7 Seirei Hamamatsu General Hospital, Shi-
zuoka, Japan, 8 Tottori University, Tottori, Japan, 9 The jikei University School of Medicine,
Tokyo, Japan and 10 Osaka City University, Osaka, Japan
Tuberous sclerosis complex (TSC), an autosomal dominant genetic disorder caused by the
constitutive activation of the mTORC1 signaling pathway, gives rise to hamartomas in various
organs including the skin. Facial angiofibromas (AF)—the most predominant manifestations
among skin lesions—are observed in about 75% of TSC patients. The progression of AF can
cause severe disfigurement, thus adversely affecting their quality of life. We conducted a
multicenter, long-term, open-label, uncontrolled clinical trial of the sirolimus gel in 94 pa-
tients with TSC involving facial skin lesions (angiofibromas, cephalic plaques, and hypo-
melanotic macules). The primary endpoint was the rate of adverse event (AE)-caused
discontinuation. The main secondary endpoint was the efficacy of the gel. The independent
review committee adjudicated the efficacy of the gel according to the 6-category criterion
based on the photographs of skin lesions that were taken during the first 12 months of the trial.
The rate of AE-caused discontinuation was 2.1% (2/94 patients). Furthermore, application site
irritation and dry skin occurred relatively frequently. However, none of drug-related AEs was
serious, and most AEs resolved rapidly. The response rates of angiofibromas, plaques, and
hypomelanotic macules were 78.2% (95% CI: 68.0-86.3%), 66.7% (95% CI: 51.1-80.0%),
and 72.2% (95% CI: 46.5-90.3%), respectively. We conclude that the gel had good long-term
tolerability and was effective for TSC facial skin lesions.
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Novel Genomic Signature Predicts Response to Ruxolitinib Cream in Psoriasis
H Liu and MD Howell Translational Sciences, Incyte Research Institute, Wilmington, DE
Psoriasis is a chronic immune-mediated skin disease affecting up to 3% of the population and
is associated with a significantly impaired quality of life. Lesional psoriatic skin is primarily
characterized by significant Th1 and Th17 mediated inflammation resulting in increased Janus
Kinase (JAK) signaling. Ruxolitinib cream (Rux Cream) is a potent, topically applied, selective
inhibitor of JAK1 and JAK2 of the JAK-STAT signaling pathway. Treatment with Rux Cream was
associated with significant therapeutic benefit in mild to moderate psoriasis patients with
some subjects experiencing greater benefit than others. RNA sequencing was conducted with
RNA isolated from the lesional skin of 12 subjects at Day 1 and Day 28 (n¼3 1.0% BID, n¼6
1.5% BID, and n¼3 1.5% QD) in an open label Phase 2a study (NCT00617994) and 22
subjects at Day 1 (n¼8 Vehicle, n¼6 0.5% QD, n¼3 1.0% QD, and n¼5 1.5% QD) in a
Phase 2b study (NCT00778700). Using the Phase 2a study as a training set, we stratified
subjects according to their improvement in skin disease as “responders” (�50% improvement
at Day 28) and “non-responders” (<50% improvement at Day 28). Differentially expressed
genes (DEGs) were identified between responders and non-responders at baseline before
treatment with Rux Cream and were further refined base on absolute fold change >1.5 be-
tween responders/non-responders at baseline, significance of p<0.01, and no significant
longitudinal modulation in gene expression. From a pool of 67 DEGs, biomarkers were
further selected by their disease relevance and refined by an entropy-based feature evaluation
process. A 6-gene Support Vector Machine model trained on Phase 2a data successfully
predicted patient response in Phase 2b. The model includes CCL18, IL1RAPL2, and PRSS30P
which are associated with skin inflammation in psoriasis. Additionally, gene expression was
confirmed using the QuantiGene assay, which showed good correlation to RNA-Seq data. In
this study, we utilized gene expression levels from two clinical trials combined with machine
learning to identify a biomarker which predicts drug response in psoriasis.

098
Retinoids in the treatment of skin photoageing: A histological study of topical
all-trans retinoic acid efficacy in black skin
AK Langton1, AL Chien2, S Kang2, C Griffiths1 and RE Watson1 1 Centre for Dermatology
Research, The University of Manchester, Manchester, United Kingdom and 2 Department of
Dermatology, Johns Hopkins University School of Medicine, Baltimore, MD
Photoageing describes complex cutaneous changes that occur over time due to chronic
exposure to solar radiation. In lightly pigmented skin, photoageing is associated with solar
elastosis and disintegration of the well-organised elastic fibre network containing fibrillin-rich
microfibrils (FRMs). Our recent work in skin of colour has identified loss of FRM in chroni-
cally photoexposed skin, without overt solar elastosis. As topical retinoids are used as the
clinical ‘gold standard’ for the treatment of white photoaged skin we wished to investigate
their potential for dermal remodelling, particularly of FRM, in chronically photoexposed
black skin. Here, we use the Manchester Patch-Test Assay to examine the histological effects
of topical 0.025% all-trans retinoic acid (RA) applied to the extensor forearm (under occlu-
sion) in healthy but photoaged white (n ¼ 3; mean age: 70 years) and photoaged black (n ¼ 3;
mean age: 67 years) volunteers. After 96 hours, 3mm skin biopsies were obtained and pro-
cessed for histological assessment. Treatment with RA produced significant epidermal
thickening across both cohorts (P < 0.001) as compared to untreated baseline control skin;
flattening of the dermal-epidermal junction (DEJ) persisted despite application of RA. Further
analyses revealed that following RA treatment there was a doubling of keratinocyte cell layers
(P < 0.001) with each individual keratinocyte having an increased area (P < 0.01). In
addition, topical RA induced restoration of the FRM network at the DEJ regardless of skin type
(P ¼ 0.02). This pilot study confirms that topical RA has significant effects not only on ker-
atinocyte morphology, but also on the distribution of FRMs. Deposition of FRMs following RA
treatment suggests that topical retinoids may be beneficial in the treatment of photoageing in
black skin. Further investigation of the mechanisms that underpin this repair is warranted.

099
Skin atrophy due to topical glucocorticoids is less common in patients with
atopic dermatitis than psoriasis
C Lee, S Choe, D Kim, E Kim, S Hong and E Choi Department of Dermatology, Yonsei
University Wonju College of Medicine, Wonju, Korea (the Republic of)
Atopic dermatitis (AD) and psoriasis are the most common chronic inflammatory dermatitis
treated with topical glucocorticoids (GC). Although long-term use of topical GC may induce
skin atrophy including striae distensa (SD), AD patients appear to cause less skin atrophy
compared to psoriasis. Chronic AD lesions are characterized by eosinophil infiltration and
dermal fibrosis. Periostin, encoded by POSTN gene, augments TGF-b production in eosino-
phils and inversely activated eosinophils can induce periostin production in fibroblasts.
Periostin involves in tissue remodeling such as fibrosis and lichenification of chronic AD
lesion. This study was designed to reveal that AD patients have less skin atrophy due to skin
fibrosis related with eosinophils and periostin compared to psoriasis. For the skin atrophy
including SD, we enrolled AD and psoriasis patients with similar ages and treatment dura-
tions. For the skin fibrosis and eosinophils, we compared lesional and non-lesional skin from
the patients with AD, psoriasis, and allergic contact dermatitis (ACD). Also, we compared
mRNA expression in the dermis from the mouse model of AD or psoriasis. AD patients have
less SD than psoriasis. In AD patients, the ratio of the dermal fibrous tissues was significantly
higher than psoriasis. Tissue and blood eosinophils were significantly higher in AD patients
than ACD as well as psoriasis. Dermal thickness and fibrosis were significantly higher in AD
mice than psoriasis even after the treatment with topical GC. There was a significant positive
correlation between dermal fibrosis and tissue eosinophils counts. The mRNAs of POSTN,
TGFB1, COL11A1, MMP1, and IL1R2 were significantly up-regulated in AD mice than
psoriasis. We found that AD patients had less skin atrophy than psoriasis after the long-term
use of topical GC. It might be resulted from the skin fibrosis caused by upregulation of tissue
eosinophils and periostin.

100
The risk of psychiatric disorders among patients with psoriasis in Korea: a
12-year nationwide population-based cohort study
T Kim1,2, J Jeon3, K Jung3, H Kim4, J Oh2, S Jee3 and M Lee2 1 Department of Microbiology
and Immunology, Yonsei University College of Medicine, Seoul, Korea (the Republic of), 2
Department of Dermatology, Yonsei University College of Medicine, Seoul, Korea (the Re-
public of), 3 Department of Epidemiology and Health Promotion, Institute for Health Pro-
motion, Graduate School of Public Health, Yonsei University, Seoul, Korea (the Republic of)
and 4 Department of Medical Education, Yonsei University College of Medicine, Seoul,
Korea (the Republic of)
The association between psoriasis and risk of psychiatric disorders has not been thoroughly
evaluated in a large longitudinal cohort of Asian population. We conducted a nationwide
population-based retrospective cohort study encompassing more than 1.6 million Koreans
with a 12-year follow-up period. Patients were considered in the psoriasis cohort if they had
an incident diagnostic code for psoriasis and included patients were followed up until they
developed any psychiatric disease. In adjusted models, psoriasis patients (n ¼ 10,868) were at
a 18% increased risk for depression (hazard ratio [HR] 1.18, 95% confidence interval [CI]
1.09-1.26), 16% for anxiety disorders (HR 1.16, 95% CI 1.08-1.26), and 21% for somatoform
disorders (HR 1.21, 95% CI 1.08-1.34) compared with the referent cohort (n ¼ 1,620,055).
Patients with moderate-to-severe psoriasis had a higher risk of developing depression and
somatoform disorders than patient with mild disease (depression, HR 1.28, 95% CI 1.07-1.54
vs HR 1.17 95% CI 1.07-1.27; somatoform disorders, HR 1.60, 95% CI 1.26-2.03 vs HR 1.13,
95% CI 1.00-1.28). Our results highlight the burden of psychiatric diseases in patient with
psoriasis in Korea and suggest that appropriate medical support for possible mental illness is
warranted in Asian psoriatic patients.

101
Dupilumab Improves Outcomes of Concurrent Asthma and Chronic
Sino-Nasal Conditions in Patients With Atopic Dermatitis—a Pooled Analysis
of Four Phase 3 Studies (LIBERTY AD SOLO 1 & 2, CHRONOS, and CAFÉ)
M Boguniewicz1,2, D Thaci3, P Lio4, AB Rossi5, L Eckert6, A Gadkari7, B Shumel7, X He7,
Z Chen7 and M Ardeleanu7 1 National Jewish Health, Denver, CO, 2 University of Colorado
School of Medicine, Denver, CO, 3 Comprehensive Centre for Inflammation Medicine,
University Hospital Schleswig-Holstein, Lübeck, Germany, 4 Feinberg School of Medicine,
Northwestern University, Chicago, IL, 5 Sanofi Genzyme, Cambridge, MA, 6 Sanofi, Chilly-
Mazarin, France and 7 Regeneron Pharmaceuticals, Inc., Tarrytown, NY
Dupilumab (DPL), anti-IL-4Ra mAb that inhibits signaling of IL-4/IL-13, key drivers of Type 2/
Th2 inflammation is approved for patients aged �12 years in the USA with moderate-to-se-
vere AD inadequately controlled by topical prescription treatments or when those therapies
are not advisable, adult AD patients in Japan not adequately controlled with existing thera-
pies, and moderate to severe AD patients aged �18 years in Europe who are candidates for
systemic therapy. We assessed DPL efficacy in adults with concurrent moderate-to-severe AD,
asthma, and chronic nasal/paranasal sinus conditions (N/PNS) from 4 phase 3 trials: LIBERTY
AD SOLO 1 & 2 (NCT02277743, NCT02277769), CHRONOS (NCT02260986), and CAFÉ
(NCT02755649). Data were pooled for patients with asthma requiring treatment, baseline
Asthma Control Questionnaire (ACQ-5) score �0.5, and N/PNS (12.7% patients). Patients
received subcutaneous DPL 300mg every 2 weeks (q2w; n¼95), weekly (qw; n¼102) or
placebo (PBO, n¼114). At Week 16, dupilumab q2w/qw vs PBO improved (least squares
mean decrease from baseline) ACQ-5 (0.53/0.66 vs 0.24; P¼0.0242/0.0007), 22-item Sino-
Nasal Outcome Test (12.27/13.39 vs 6.47; P¼0.0110/0.0017), Eczema Area and Severity
Index (77.7%/75.3% vs 35.5%; P<0.0001), and Peak Pruritus Numerical Rating Scale
(46.1%/50.7% vs 24%; P<0.0001). Injection-site reactions and conjunctivitis were more
common with DPL than PBO. This subgroup analysis shows that dupilumab-treated AD
patients with asthma and N/PNS experienced clinically and statistically significant
improvement in all 3 diseases.

102
Dupilumab Decreases Staphylococcus aureus Colonization and Increases
Microbial Diversity in Patients With Atopic Dermatitis
C Callewaert1, R Knight1, T Nakatsuji1, JD Hamilton2, E Guttman-Yassky3, R Bissonnette4,
J Silverberg5, J Krueger6 and R Gallo1 1 UCSD, La Jolla, CA, 2 Regeneron Pharmaceuticals,
Inc., Tarrytown, NY, 3 Icahn School of Med Mount Sinai, New York, NY, 4 Innovaderm
Research, Inc., Montreal, QC, Canada, 5 Northwestern U. Feinberg School of Med, Chicago,
IL and 6 Rockefeller U, New York, NY
Atopic dermatitis (AD) is a chronic inflammatory skin disease associated with Staphylococcus
aureus (SA) colonization. Dupilumab (DPL), an anti-IL-4Ra mAb that inhibits signaling of IL-
4/IL-13, key drivers of Type 2/Th2 inflammation, is approved for patients aged �12 years in
the USA with moderate-to-severe AD inadequately controlled by topical prescription treat-
ments or when those therapies are not advisable, adult AD patients in Japan not adequately
controlled with existing therapies, and adults with moderate-to-severe AD in Europe who are
candidates for systemic therapy. We investigated DPL treatment in AD influences skin
colonization by SA and skin microbiome diversity. In a phase 2 trial (NCT01979016), 54
adults with moderate-to-severe AD were randomized (1:1) to weekly subcutaneous injections
with DPL 200mg or placebo (PBO) for 16 weeks. SA absolute abundance was assessed by
qPCR and relative microbial composition by 16S rRNA sequencing. AD severity was assessed
by the Eczema Area and Severity Index (EASI). Serum biomarkers (CCL17, CCL18, and IgE)
were measured. At baseline, SA had higher absolute abundance on lesional vs non-lesional
skin (P<0.05). Lesional skin showed a distinct cluster in microbial b-diversity (P<0.001) and
lower a-diversity (P<0.05). DPL decreased SA absolute and relative abundance while overall
microbial diversity increased. DPL improved EASI scores and decreased serum biomarkers.
No major changes were noted with PBO. Improved EASI and serum biomarkers strongly
correlated with decreased SA abundance (P<0.001). These results reveal strong links between
SA, the skin microbial community, serum biomarkers, and AD severity, and demonstrate that
targeted suppression of Type 2 immunity by anti-IL-4Ra mAb improves the skin microbial
community.
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Influence of cutaneous parameters on perceived age in senior caucasian
women
A Bigouret, C Guéré, R Fitoussi, A Nkengne and K Vié Laboratoires Clarins, Pontoise, France
With the increase of population aging and the appearance importance, everybody would like
to seem younger. During the last decade, research is interested more and more in skin aging.
However, few studies explore the cutaneous signs of perceived age for senior women. The
objective of this study is to identify a link between age perception and skin biophysical pa-
rameters. Therefore, we recruited elderly Caucasian women looking older or younger than
their age. Several clinical parameters were evaluated by a panel of trained experts and a
physician focusing on firmness, wrinkles (underneath eyes, nasolabial, forehead, cross feet)
and complexion of their facial skin. In parallel several instrumental parameters were also
performed on the face of the subjects (L*a*b*by spectrocolorimeter, cutaneous microcircu-
lation by TiVi700, elasticity by cutometer). Results show that subjects looking 5-years younger
than their age were statistically older (67 vs. 61 years-old) than the other group, looking older.
Concerning wrinkles the only area differently evaluated is the underneath eye (p-value ¼
0.025). Regarding glowing complexion evaluated by experts, the subjects looking younger
show an 31% increase of the parameter than the group looking older. None instrumental
measure (color and cutaneous microcirculation) could explain this result. Finally, the firmness
score obtained by experts is bigger 28% in the group looking younger whereas the results
obtained by cutometer show a smaller elasticity in this group, reflecting probably the real age
of the volunteers. To conclude, this study show that it is difficult to evaluate the perceived age
by instrumental measures. But several clinical parameters are relevant to discriminate the age
perception in an elderly population especially wrinkles located eyes underneath, firmness
and glowing complexion.

104
Willingness-to-pay of patients with chronic skin diseases: A pilot study
J Lee, R Lee, H Ju, M Kim, J Kim, C Bang, J Han, J Lee, Y Woo and J BaeDermatology, College
of Medicine, The Catholic University of Korea, Seoul, Korea (the Republic of)
Chronic skin diseases have significant impacts on the quality of life (QoL) of the patients,
although not life threatening. However, current QoL measurements often do not adequately
reflect the actual disease burden of the affected person. Willingness-to-pay (WTP) ques-
tionnaire was developed to assess disease burden economically. In this pilot study, we
evaluated QoL and WTP in patients with five chronic skin diseases; alopecia areata (AA),
atopic dermatitis (AD), chronic urticaria (CU), psoriasis, and vitiligo. QoL was evaluated
using the Dermatology Life Quality Index (DLQI) questionnaire, and WTP was assessed from
two aspects: monthly WTP for disease control and one-time WTP for disease cure. The body
surface area (BSA) of involvement and monthly income of each patient were also collected. A
total of 124 patients (58 males and 66 females; mean age: 41.6 years) were enrolled: 6 for AA,
36 for AD, 27 for CU, 16 for psoriasis, and 39 for vitiligo. The median DLQI score was highest
in AD patients (13 for AD, 11 for psoriasis, 9 for AA, 8 for CU and vitiligo). The median
Monthly WTP control was highest in vitiligo ($185 for vitiligo, $134 for psoriasis, $92.4 for
AD, $84 for AA and CU), and the median one-time WTP cure was also highest in vitiligo
($1891 for vitiligo, $941 for AD and CU, $840 for psoriasis, and $563 for AA). DLQI scores
showed a positive correlation with BSA in AD, psoriasis, and vitiligo, however, WTP did not
show a positive correlation with BSA in vitiligo, unlike AD and psoriasis. In conclusion, we
demonstrate that WTP was the highest in vitiligo, although it had a lower DLQI score than
others. It may imply that DLQI is not a critical indicator of patient’s treatment decision.
Furthermore, vitiligo patients with small BSA (<1%) also have high WTP comparable to those
with large BSA, unlike AD and psoriasis.

105
IMPROVE 1.0 e Individual monitoring of psoriasis activity via regular
online-app surveys in combination with clinical expertise
S Beicht, N Garzorz-Stark, F Lauffer and V Baghin Abteilung für Dermatologie und Aller-
gologie, Technische Universität München, München, Germany
Psoriasis is one of the most prevalent chronic inflammatory skin diseases associated with a
number of comorbidities such as inflammatory bowel disease and metabolic syndrome
resulting more and more in the perception of psoriasis as a systemic disease rather than a pure
skin condition. Although a number of specific therapeutics are now available, patients are
treated inadequately and their individual risk profiles for associated comorbidities are not
satisfactorily considered in therapy concepts. This is partly due to the limited doctor-patient
contacts and partly to the lack of communication between physicians and patients. We
therefore developed the Smartphone-APP IMPROVE to get a more efficient doctor-patient-
relationship by the regular use of an online app questionnaire, to enable the implementation
of individual therapy concepts and to include patients actively in their disease management.
Via online app questionnaire patients document their lifestyle, stress level and skin condition
every two weeks over a period of one year. The app contains questions based on scientifically
recognized questionnaires such as Self-Administered Psoriasis Area and Severity Index
(SPASI), Dermatology Life Quality Index (DLQI) and Perceived Stress Scale (PSS). In addition,
all patients are examined during medical visits every eight weeks to determine the severity of
psoriasis and to identify possible comorbidities. Clinical parameters are assessed as well as
serum parameters and markers of disease activity and inflammation. The goal of this pilot
study is to identify individual correlations of parameters of the course of the disease which
may lead to personalized treatment concepts. First results from this study show that patients
benefit from a health manager app and are more actively involved in disease management.
Above all, it became clear that individual clinical care and consideration of the respective life
circumstances are essential for patients to positively contribute to the improvement of their
disease.

106
BLU-5937, A Potent and Selective P2X3 Antagonist, For the Treatment of
Chronic Itch: Evidence from Pre-Clinical Studies
N Chauret1, AR Ase2, P Séguéla2, XY Liu3, T Matzouranis1 and D Garceau1 1 Bellus Health
Inc, Laval, QC, Canada, 2 MNI, Mc Gill, Montreal, QC, Canada and 3 University of
Washington, St Louis, MO
BLU-5937 is a potent P2X3 receptor antagonist that is currently in Phase 2 clinical trial for the
treatment of chronic cough. It is hypothesized that sensitization of the afferent neurons
expressing P2X3 receptors may be involved in chronic itch (CI) and that a P2X3 antagonist
could be effective in the treatment of pruritus. Electrophysiology studies using mouse DRG
neurons were performed to determine if pruritogens (b alanine, chloroquine, serotonin and
histamine) can cause sensitization of sensory neurons expressing P2X3 and whether this
sensitization is enhanced by P2X3 agonists (ATP or a,bmeATP) and blocked by BLU-5937. In
addition, the inhibitory effect of BLU-5937 on scratching was studied in a chloroquine (CQ) +
a,bmeATP-induced acute itch (AI) mouse model. Finally, we evaluated the effect of BLU-5937
in CI mouse models of dry skin (DS w/acetone-ether-water), allergic contact dermatitis (ACD
w/dinitrofluorobenzene) and atopic dermatitis (AD w/calcipotriol) along with changes in
P2X3 mRNA in DRG and changes of P2X3 fiber density in the skin. All pruritogens induced
sensitization of the DRG neurons and presence of a P2X3 agonist induced a synergistic effect.
The increase of excitability was blocked by BLU-5937. In AI, abmeATP did not trigger itch by
itself, but caused a dose-dependent increase of scratching behaviour with CQ, which was
inhibited by BLU-5937. Finally, BLU-5937 inhibited scratching in DS and AD models, while
no effect was observed in ACD with either BLU-5937 or the positive control. Although P2X3
transcription levels in DRG were not affected in CI, the density of P2X3 fiber in the skin was
increased in DS and AD, but not in ACD, which may explain the anti-pruritic effects of BLU-
5937 in DS and AD. We present, for the first time, evidence that the ATP-induced hyper-
sensitization mediated by P2X3 receptors in cutaneous C-fibers plays a role in chronic itch
and that BLU-5937 may represent a novel treatment modality for chronic pruritus.

107
One Health: It’s for all of us; Understanding Demodicosis in Dogs and Man
PA Kelly3,1, R Foley1, S Gatault1,2, F Powell1 and R Breathnach3 1 Charles Institute of
Dermatology, Dublin, Ireland, 2 System Biology Ireland, Dublin, Ireland and 3 School of
Veterinary Medicine, UCD, Dublin, Ireland
Demodex mites, commensal parasites of hair follicles and sebaceous glands, are important in
both veterinary and human medicine. Over-proliferation of demodex mites, demodicosis, can
be a potentially life-threatening skin disease in dogs, and in humans has been suggested to
play a role in rosacea. Canine demodicosis (juvenile or adult onset) occurs in localised and
generalised forms. The face as well as the forelegs are commonly affected. In the generalised
form lesions are more numerous, larger, and the paws are often severely affected. Clinically
alopecic macules or plaques, erythema, comedones, hyperpigmentation and lichenification
are seen. Secondary pyoderma and Malassezia infection are common. Features of rosacea
include erythema of the centrofacial skin, phymatous changes, papules with or without
pustules, flushing, telangiectasia, and blepharitis. Rosacea may progress with one or more
existing symptoms becoming more severe, and/or developing additional symptoms (burning,
stinging or oedema). Common histological features in humans and dogs are folliculitis with
demodex present, furunculosis and parafollicular granulomas containing demodex remnants.
Treatment options for canine demodicosis are limited consisting of amitraz (formamidine) and
macrocyclic lactones, with growing interest in the off-label efficacy of isoxazoline com-
pounds (e.g. fluralaner). Systemic antibiotics are often required for secondary pyoderma.
Rosacea is usually treated with systemic antibiotics or topical ivermectin. The pathogenesis of
canine demodicosis and rosacea is poorly understood. Demodex mites are normal in-
habitants of human and dog skin. Mites have the capacity to interact immunologically with
resident skin cells and an imbalance of this immune interactivity may contribute to the
development of demodicosis in animals and man.

108
Implications of metabolic status on the incidence of rosacea: a Korean
nationwide population-based cohort study
J Kim1, B Chung2, S Lee1, J Lee1, Y Park3, S Lee3, M Cho4, H Lee1, K Hong3 and S Lee4 1
dermatology, Soonchunhyang University Cheonan Hospital, Soonchunhyang university
college of medicine, Cheonan, Korea (the Republic of), 2 Dermatology, Kangnam Sacred
Heart Hospital, Hallym University College of Medicine, Seoul, Korea (the Republic of), 3
Dermatology, Soonchunhyang University Bucheon Hospital, Soonchunhyang University
College of Medicine, Bucheon, Korea (the Republic of) and 4 Dermatology, Soonchunhyang
University Seoul Hospital, Soonchunhyang University College of Medicine, Seoul, Korea (the
Republic of)
Rosacea, a common chronic inflammatory skin disorder, has a poorly understood patho-
genesis. Growing evidence suggests that patients with rosacea have a higher risk of metabolic
syndrome (MetS). We aimed to assess the metabolic abnormalities are associated with an
increased risk of rosacea using the National Health Check-ups (NHC) database of Korea. Data
came from 2,806,617 cohort participants identified from 2006 to 2015. Cox Proportional
Hazards Regression were used to estimate multivariable adjusted hazard rations (HR) and
95% confidence intervals (Cis) for rosacea risk. Metabolic abnormalities considered included:
elevated blood pressure, hyperglycemia, hypertriglycemia, hypo-HDL cholesterolemia, and
high waist circumference. 5,589 participants were diagnosed with rosacea. Compared to
metabolically healthy participants, metabolically unhealthy participants had increased risk of
rosacea development. Hypertension(hazard ratio 1.20; 95% confidence interval 1.20-1.21),
hyperglycemia(hazard ratio 1.38; 95% confidence interval 1.38-1.39), hyper-
triglycemia(hazard ratio 1.06; 95% confidence interval 1.06-1.07), hypo-HDL cholester-
olemia(hazard ratio 1.51, 95% confidence interval 1.50-1.52), and increased waist
curcumference(hazard ratio 1.33, 95% confidence interval 1.32-1.33) significantly increased
the risk of rosacea. Collectively, this study indicates that patients with Metabolic abnormal-
ities may be at increased risk for rosacea. However, further studies are needed to evaluate
whether the control of metabolic parameters can lower the incidence of rosacea.
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Evaluation of the Efficacy and Safety of Fractional Picosecond 1064-nm Laser
Treatment for Skin Rejuvenation
C Lee1, H Seo2, E Jin2, T Ryu2, D Keum1 and S Hong1 1 Department of Dermatology, Yonsei
University Wonju College of Medicine, Wonju, Korea (the Republic of) and 2 Department of
Dermatology, College of Medicine, Dankook University, Cheonan, Korea (the Republic of)
Fractional laser technology is routinely used for skin rejuvenation, with thermal injury
resulting in collagen synthesis and remodeling. In a previous preclinical study, after 3 sessions
of fractional picosecond 1,064-nm laser treatment on the mouse, significantly increased
dermal collagen synthesis was observed. Hence, this study aimed to evaluate the efficacy and
safety of fractional picosecond 1,064-nm laser treatment for the treatment of wrinkles and
acne scars. Overall, 22 patients [15 women, 7 men; mean age, 39 (range, 21e66) years; 12
wrinkle and 10 acne scar patients] received 3 laser treatments at 3-week intervals. Laser
treatment was performed with a picosecond 1064-nm laser with a fractional handpiece. The
final assessment was performed 8 weeks after the last treatment. Three dermatologists
compared the blinded pre- and post-treatment images to assess the clinical improvement of
patients after laser treatment, using percentage scale, at every visit. Skin topography and
elasticity were objectively measured using Antera 3dTM and CutometerTM, respectively. The
results of the global assessment by three dermatologists revealed that there were statistically
significant clinical improvements after treatment compared with baseline (3 weeks: 19.1%,
p<0.01; 6 weeks: 25.9%, p<0.01; 14 weeks: 35.2%, p<0.01). Skin topography analysis,
including wrinkle, texture, depression, and pores, revealed significant improvement
compared with baseline. However, skin elasticity showed no significant differences. Post-
treatment erythema, mild edema, and petechiae were the only side effects noted. In
conclusion, this study revealed that treatment by fractional picosecond 1064-nm laser is an
effective way to achieve skin rejuvenation not only in clinical setting but also in 3-demen-
tional skin topography analysis.

110
Host-microbial dialogues in atopic dermatitis and psoriasis
E Consortium EU-MAARS Consortium, Helsinki, Finland
Despite recent advances in understanding microbial diversity in skin homeostasis, the rele-
vance of microbial dysbiosis in inflammatory disease is poorly understood. Here we char-
acterized skin microbial communities coupled to the global pattern of cutaneous gene
expression. Patients with atopic dermatitis (AD, n¼82) or psoriasis (PSO, n¼119) lesions were
recruited to the study and sampled for the skin microbiota and skin transcriptome. The skin
microbiota was analysed by 16S rRNA gene and whole genome sequencing, and the skin
transcriptome by DNA microarrays, followed by exploratory analysis and integration of the
data layers. Atopic dermatitis and psoriasis were classified by distinct microbes, which
differed from healthy volunteer (HV, n¼115) microbiome composition and relative abun-
dance. The AD associated bacterial community was dominated by a single microbe (S.
aureus), functionally enriched for bacterial toxins, the two-component system and glycolysis,
and associated with a disease relevant host transcriptomic signature enriched for modulation
of the epithelial barrier, tryptophan metabolism and immune activation. In contrast, PSO was
characterized by co-occurring communities of microbes with weak associations with disease
relevant gene expression. Our work underscores the importance of distinct microbial classes
in tissue inflammation and provides a basis for discovery of biomarkers and targeted therapies
in skin dysbiosis.

111
Next generation sequencing is the suitable method for identification of
hereditary dermatosis with EB symptom complex in Russian patients
A Pushkov, N Murashkin, A Fisenko, S Trufanov, A Nikitin, A Pakhomov, D Sladkov,
E Ambarchyan and K Savostyanov FSAI National Medical Research Center for Children’s
Health, Moscow, Russian Federation
Epidermolysis bullosa (EB) is the umbrella term for a group of rare inherited skin fragility
disorders caused by mutations in the different genes encoding structural proteins participating
in the formation and functioning of dermoepidermal junction. Pathogenic genetic variants
lead to polymorphic clinical phenotypes combined into 4 main types in accordance with the
current nomenclature. 121 Russian children from 113 families aged 1 month to 17 year and 3
month, median 8 years with clinical manifestations of the EB symptom complex were
selected for carrying out molecular genetic diagnostics. Next generation sequencing (NGS)
was developed for identification of pathogenic variants in targeted regions of 24 genes.
Diagnostic approach using NGS allowed to reveal 108 various mutant alleles. 57 variants
were not described earlier. The most common form of epidermolysis bullosa is dystrophic, it
was revealed in 77 (63,6%) children. EB simplex was detected in 35 (28,9%), EB junction was
detected in 7 (5,8%) and the rarest Kindler syndrome was detected in 2 patients (1,7%)
Missense mutation c.425A>G and splicing mutation c.682+1G>A in COL7A1 gene can be
considered as major variants for Russian children with EB. In addition, we found that novel
deletion c.3577del (p.A1193Lfs*72) revealed in homozygous state in 6 unrelated children
living in Dagestan and 5 of them are representatives of the Dargwa ethnic group with high
degree of traditionally consanguineous marriages. Pathogenic variants were found in all
children which indicates that NGS can be used for identification of the etiological reasons of
hereditary dermatosis with EB symptom complex successfully.

112
Substantially increased risk of dermatitis herpetiformis in children and
adolescents with atopic dermatitis
S Kauppi1,2, J Jokelainen3, M Timonen4, K Tasanen1,2 and L Huilaja1,2 1 PEDEGO research
Unit, University Of Oulu, Oulu, Finland, 2 Oulu University Hospital, Oulu, Finland, 3
Infrastructure for Population Studies, Faculty of Medicine, University of Oulu and Oulu
University Hospital, Oulu, Finland and 4 Center for Life Course Epidemiology and Systems
Medicine, University of Oulu, Oulu, Finland
Atopic dermatitis (AD) is an eczematous inflammatory skin disease being the most common
skin disease in children. AD is associated with an increased risk for several atopic, somatic
and psychiatric comorbidities. Recent epidemiological data suggests that AD patients are at
risk for autoimmune diseases, but the risk of celiac disease (CD) in children and adolescents
with AD has shown conflicting results. Dermatitis herpetiformis (DH) is a rare autoimmune
bullous skin disease with worldwide highest prevalence in Finland. DH is considered a
cutaneous form of CD, in which ingestion of gluten leads to the production of autoantibodies
against the epidermal enzyme transglutaminase-3. The purpose of this study was to find out
the risk of DH and CD in children and adolescents with AD. We conducted a retrospective
nationwide study of patients diagnosed for AD patients under the age of 18 years (n ¼ 96 066)
in Finland. We compared the risk of DH and CD on patients diagnosed for AD under the age
of 18 years with randomly selected 250 000 individuals from general population. We found
out that children and adolescents with AD have a high risk of DH (OR 8.04; 95% CI 5.10 e
12.7) and a heightened risk of CD (OR 2.07; 95% CI 1.89 e 2.26) compared to the control
population. The risks were equal in both gender and no differences were seen in the age of
diagnosis compared to controls. Our study confirms the association between AD and celiac
disease in children and adolescents. We conclude that clinicians should be aware of the
striking risk of DH in young AD patients.

113
Psoriasis and alcohol. A register study
C Svanstrom1,2,3 1 Dermatology, Dermatology, Stockholm, Sweden, 2 Dermatology,
Dermatology, Eskilstuna, Sweden and 3 dermatology, Stockholm, Sweden
Patients with psoriasis, a common inflammatory skin disease, have a higher intake of alcohol
compared to the normal population. We have previously found in a cross-sectional study, in
women, a correlation between intake of alcohol and the extent of psoriasis. In the present
study a possible correlation between different sorts of alcohol and the extent of psoriasis, was
investigated. Data from the Stockholm County from 2010 and onward for patients, in open
and inpatient care, who were diagnosed with psoriasis by a dermatologist or a family doctor/
another speciality. We invited 10,000 patients by regular mail to participate in the study. They
received information containing a link to a website with a questionnaire about past and
present drinking habits (Life Drinking History) and with a self-evaluation of their disease
extent (SAPASI). Of the invited patients 1101 answered. The age ranged from 19 to >61 years.
The mean SAPASI for men was 4.93 and for women 4.39. Among men 91.2 % and among
women 87.3% had been drinking alcohol for some time during their life. There was a dif-
ference between men and women regarding the number of days (at least 1 day per week
compared to at most 1 day per month) they had been drinking wine, beer and/or liquor. In
addition, males had a higher consumption of all these alcohol sorts for the last 12 months. Of
the different alcohol sorts intake of wine up to every day of the week or up to 2 glasses per day
for the last 12 months, gave a lower SAPASI. Beer 1-2 days per week or more than 1-2 glasses
per intake gave a higher SAPASI. Intake of liquor 3-4 days a week gave a higher SAPASI
already at 1-2 glasses per intake. This may indicate that regular consumption of alcohol in-
creases the risk of having a higher extent of psoriasis. In addition, different alcohol sorts may
have a modifying role.

114
Use of etanercept in toxic epidermal necrolysis: a single center experience in a
cohort of 30 patients
D Didona1, A Paradisi2, D Abeni3 and B Didona3 1 Philipps-Universität Marburg, Marburg,
Germany, 2 Dermatology Unit, “Cristo Re” General Hospital., Rome, Italy and 3 Istituto
Dermopatico dell’Immacolata, Rome, Italy
Toxic epidermal necrolysis (TEN) is a rare and life-threatening skin disease characterized by
extensive skin necrosis and detachment of the mucous membranes. The overwhelming ma-
jority of cases is caused by a drug reaction. Its estimated incidence is 0.4 to 1.2 cases per
million-persons per year. TEN is considered a medical emergency and its mortality rate is 25-
30 %. As of now there is no standardized therapy because both intravenous immunoglobulin
(IVIG) and cyclosporine failed to demonstrate a reduction of the mortality rate. Observing the
important role of TNF alfa in the pathogenesis of TEN, we decided to treat our patients with
etanercept, a soluble TNF alfa receptor, commonly used in rheumatic disease, psoriasis, and
graft versus host disease. Since 2011 we collected thirty consecutive patients, aged between
18 and 90 years. The clinical severity of the disease and the expected number of deaths were
computed using the SCORTEN scale, while the time of healing (complete re-epithelialization)
was analyzed with the Kaplan-Meier index. All patients received 50 mg of etanercept in a
single subcutaneous injection. All patients promptly responded to treatment, achieving
complete re-epithelialization without complications or side effects. Median time to healing
was 8.5 days. However, two patients died of other causes. The comparison between observed
(2/17) vs. expected deaths (10/17) was statistically significant (p ¼ 0.012). These therapeutic
results suggest that etanercept is an effective therapy for TEN and that this drug could be
proposed as the first line of therapy in TEN-patients, since IVIG and cyclosporine did not
show the same outcome.
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115
Hexylaminolevulinate and Aminolevulinic acid Nanoemulsion have Similar
Tolerability, Initial Efficacy and Cosmetic Outcome as Methylaminolevulinate
in Photodynamic Therapy of Basal Cell Carcinoma in a Prospective Randomized
Double-blinded Trial
MK Salmivuori2,1, M Grönroos2,1, T Tani3, I Pölönen4, J Räsänen2,1, L Annala4, E Snellman1

and N Neittaanmäki5 1 Dermatology, Tampere University and Tampere University Hospital,
Helsinki, Finland, 2 Dermatology and Allergology, Päijät-Häme Social and Health Care
Group, Lahti, Finland, 3 Laboratory HUSLAB, Hyvinkää Hospital, Helsinki University
Central Hospital, Hyvinkää, Finland, 4 Faculty of Mathematical Information Technology,
University of Jyväskylä, Jyväskylä, Finland and 5 Pathology and Dermatology, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden
The purpose of this trial is to compare histological clearance and cosmetic outcome of
methylaminolevulinate (MAL), aminolevulinic acid nanoemulsion (BF-200 ALA) and hex-
ylaminolevulinate (HAL) in photodynamic therapy (PDT) of indolent basal cell carcinoma
(BCC) on trunk/extremities, and also compare tolerability and fluorescence/photobleaching
during PDT. This is an investigator-initiated, double-blinded and prospective trial with 117
randomized lesions. PDT protocol follows guidelines with exception of using local anaes-
thetics prior to curettage. Diagnose and clearance is confirmed with punch biopsies. Not-
cured lesions are excised. After exclusion we remained with 95 lesions. At three months 6
lesions not cured (1/31 MAL, 3/33 BF-200 ALA, 2/31 HAL). Thus the efficacy at three months
for MAL is 96.8% (95%CI 83.8-99.4), for BF-200 ALA 90.9% (95%CI 76,4-96.9), and for HAL
93.5% (95%CI 79.3-98.2). In pain (visual analogue scale), post-treatment-reaction and
cosmetic outcome, there were no statistically significant differences between the arms.
Fluorescence intensity in the beginning of illumination is statistically lower for HAL2%
compared to MAL16%/BF-200 ALA7.8% (PDT I P¼0.0434 and PDT II P¼0.0431), but not
with a significant differences in photobleaching. HAL and BF-200 ALA seem to be as well
tolerated with non-inferior initial efficacy and cosmetic outcome compared to MAL.

116
Bridging the Gap between science and medicine: teaching basic science to
clinicians
D Saidely Alsaadi, A Anstey and R Porter Dermatology, NHS, Chester, United Kingdom
With advances in dermatology translational research, it has never been more important for
dermatologists to embrace science. Basic science is not well covered during clinical work,
with clinicians having to attend dedicated courses, supplemented with self-directed study.
The dermatology specialty training curriculum in the United Kingdom has clear objectives for
a grounding in the science behind disease and therapeutics. Recognising a gap in training, we
developed an innovative teaching program which could be accessed by trainees in our re-
gion. The program was developed as a collaboration between a clinical dermatology service
and a scientist. The objective was to develop a webinar-based teaching program to bridge the
gap between science and clinical medicine through provision of monthly webinars focussing
on pathophysiology of disease and skin therapeutics. Sessions were accessible from any
computer using a provided web-link. Lectures consist of animated cartoons and figures
created to explain science to a clinical audience. A 10-question survey was sent to doctors
who had access to the sessions with 100% response rate. 50% were able to access the
webinar sessions easily via web-link. Of the 50% that could not, this was due to clinical
commitments in 1/3rd of cases, and due to slow internet connection or the web-link not
working in 2/3rd of cases. 83.3% of trainees found this to be a useful method of teaching, with
67.7% finding the sessions interactive enough. 80% of clinicians felt that the sessions led to
improvements in their clinical practice through better understanding of disease processes and
natural history, allowing for clearer explanations to patients, rationalising therapeutic options,
and stimulating ideas around research. Overall, webinar-based teaching of basic science to
dermatology trainees has been well-received. We aim to expand on this program and would
encourage the use of this platform by others. The program not only addresses higher training
requirements, but also encourages clinicians to be aware of ongoing advances in science and
the potential to use it as a tool to improve patient care.

117
Combined therapeutic strategies for keloid treatment
Y Lee1, J Kim1, W Lee2 and J Lee1 1 Dermatology, Yonsei University College of Medicine,
Seoul, Korea (the Republic of) and 2 Plastic and Reconstructive Surgery, Yonsei College of
Medicine, Seoul, Korea (the Republic of)
Recent advances in keloid management favor the administration of combination therapy over
monotherapy. We evaluated the safety and efficacy of combination therapy to treat keloids
using fractional lasers, superficial cryotherapy, and intralesional triamcinolone injections. We
performed a retrospective observational study involving 35 Koreans with keloids. Each patient
underwent treatment using the 1550 nm non-ablative fractional erbium-glass laser, followed
by the 10,600 nm ablative fractional carbon dioxide laser. Laser treatment was immediately
followed by the administration of superficial cryotherapy and intralesional triamcinolone
injections (10e20 mg/mL). Scar improvement and patient satisfaction were assessed using the
Vancouver Scar Scale (VSS) score and the 7-point patient self-assessment score. The mean
total and subcategory VSS scores (pigmentation, vascularity, pliability, and height) showed
statistically significant improvement. The height and pliability subcategories showed the most
significant improvement, as well as the quickest response to the combination therapy. The
patients reported remarkable improvement in itching, pain, and limitations of motion after a
single combination therapy session. Twenty patients were followed up for 1 year after the
discontinuation of the combination treatment, and the recurrence was observed only in one
patient. No significant adverse effects were observed throughout the follow-up periods. We
concluded that combination keloid therapy using fractional lasers, superficial cryotherapy,
and intralesional triamcinolone injections is safe and more effective than individual mono-
therapies

118
Altered intestinal barrier in psoriasis is associated with disease severity,
gastrointestinal symptoms and presence of bacteria metabolites in the blood
M Sikora, A Stec, M Chrabaszcz, M Olszewska and L Rudnicka Department of Dermatology,
Medical University of Warsaw, Warsaw, Poland
Growing body of evidence suggests a functional interplay between gut microbiome, intestinal
barrier and immune system. That so-called “gut-skin axis” has been considered as a key factor
in the etiology of psoriasis. The aim of this study was to compare psoriasis severity, intensity of
self-reported gastrointestinal symptoms and concentration of gut microbiota-derived metab-
olites (trimethylamine N-oxide; TMAO and indoxyl sulfate) between psoriatic patients with
and without altered intestinal barrier. One hundred twenty consecutive patients with chronic
plaque psoriasis were enrolled. To examine gut barrier integrity we investigated serum
concentrations of claudin-3, a modulator of intestinal tight junctions and intestinal fatty acid-
binding protein, a marker of enterocyte damage. Gastrointestinal symptoms were evaluated
with a validated questionnaire e Gastrointestinal Symptom Rating Scale (GSRS). Concen-
tration of TMAO and indoxyl sulfate was measured through high performance liquid chro-
matography. Patients with altered gut barrier showed significantly higher score in GSRS (3.09
vs 1.23; p<0.05), especially in “indigestion” section. Moreover, patients with psoriasis and
disrupted intestinal barrier demonstrated higher disease activity (PASI: 18.9�1.9 vs 10.1�2.5,
p<0.05). The inflammatory parameters and markers of bacterial translocation were signifi-
cantly higher in a subgroup of patients with damaged gut integrity (TMAO: 375.7�51.9 vs
119.4�27.5 ng/mL; indoxyl sulfate: 1016.4�85.3 vs 654.2�69.1 ng/mL). Our results support
the hypothesis that alterations of the intestinal barrier may play an essential role in the
pathogenesis of psoriasis. Further study should focus on developing therapies that enhance
intestinal barrier function.

119
Cyclooxygenase-2 Inhibitor Use and Risk of Skin Cancer: Three Prospective
Cohort Studies
H Yen1,2, H Yen1,3, W Li4,5, T Li4, A Qureshi4,5,6 and E Cho4,5,6 1 Harvard T.H. Chan School
of Public Health, Boston, MA, 2 Department of Dermatology, Linkou Chang Gung Memorial
Hospital, Taoyuan, Taiwan, 3 Department of Dermatology, Wan Fang Hospital, Taipei
Medical University, Taipei, Taiwan, 4 Department of Dermatology, Warren Alpert Medical
School, Brown University, Providence, RI, 5 Department of Epidemiology, Brown University
School of Public Health, Providence, RI and 6 Department of Medicine, Channing Division
of Network Medicine, Brigham and Women’s Hospital and Harvard Medical School, Boston,
MA
Cyclooxygenase-2 (COX-2) inhibitor has been associated with lower risk of several cancers,
but epidemiological studies on skin cancer risk have been limited and inconclusive. COX-2
inhibitor use and risk of basal cell carcinoma (BCC), cutaneous squamous cell carcinoma
(cSCC), and melanoma were evaluated in three prospective cohorts - the Nurses’ Health
Study (NHS, 2000-2012), NHS II (2001-2011), and the Health Professionals Follow-up Study
(HPFS, 2002-2012). COX-2 inhibitor use and skin cancer incidence were assessed using
biennial questionnaires, with cSCC and melanoma cases verified by pathological records. A
total of 16,098 BCC, 1,973 cSCC, and 625 melanoma cases were documented in these three
cohorts. Multivariable hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated
using Cox proportional hazard models. After pooling the three cohorts, we found that for ever
versus never users, COX-2 inhibitor use was associated with increased BCC risk with
multivariable HR 1.10 (95% CI 1.06—1.15). No significant association was found for cSCC or
melanoma, although the HRs were similar to that of BCC, with multivariable HR 1.12 (95%
CI 0.99—1.26) for cSCC and 1.10 (95% CI 0.89—1.38) for melanoma. COX-2 inhibitor use
was associated with modest increased risk of BCC in these cohorts of Caucasian health
professionals. Limitations include a homogenous population with restricted generalizability,
self-reported use of medications, and relatively short follow-up duration. Further long-term
investigation in other populations are needed to replicate these results.

120
Functional and structural brain connectivity in psoriasis patients and healthy
controls: A brain imaging study after exposure to mentally-induced itch
P Najafi1, D Ben Salem2,3, J Carré1,3, L Misery1,3 and O Dufor1 1 LIEN-EA4685, Univ Brest,
Brest, France, 2 LATIM-UMR1101, Univ Brest, Brest, France and 3 University Hospital of
Brest, Brest, France
While psoriasis has been extensively studied as a prevalent dermatological disease, its impact
on the central nervous system is relatively unknown. We have employed MRI techniques in
order to study the effect of mentally-induced itch and to reveal if any differences exist be-
tween psoriasis patients and healthy subjects. Fourteen patients with chronic psoriasis and
fifteen healthy controls were asked to watch two itch inducing videos consisting of people
scratching themselves in the scanner. Considering functional connectivity, our results showed
that an interconnected network of brain regions was more connected in patients than in
healthy controls. This network involves many regions among which the cerebellum, the
antero-posterior cingulate gyrus, the bilateral thalamus, and the para-hippocampal and hip-
pocampal gyri play a central role. This network mostly gathers regions involved in either
itching or chronic pain sensation but not only. We show that this network can be easily
divided into two subnetworks for which the variations observed are not in the same pro-
portions when compared to healthy subjects. Our analysis of DTI images showed that chronic
itch can also affect the microstructure of white matter by increasing the fractional anisotropy
measure in several tracts connecting the above-mentioned areas for patients. With cautious
interpretations and further replication of these results, we propose that the subnetwork
encoding the perception and control of itch sensation is much more activated than the rest of
the network representing mentalizing and empathy. With an approach consisting of
measuring microstructural changes at a local level in the brain, we also contradict the
findings obtained with global measures which stated that chronic psoriasis cannot alter the
anatomy of the brain. This confirms that itchy pathophysiological conditions have similar
effects on functional and structural connectivity as those observed in chronic pain.
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Mass Spectrometry-based Proteome Analysis of Skin Microdialysates
A Beizaei1, S Gatault1,2, H Rea3, R Hambly3, S Kearns4, K Lynam-Loane4, B Kirby3, W Kolch1

and AH Ebhardt1 1 Systems Biology Ireland, University College Dublin, Dublin, Ireland, 2
Charles Institute of Dermatology, University College Dublin, Dublin, Ireland, 3 Dermatology
Department, Saint Vincent’s University Hospital, Dublin, Ireland and 4 Clinical Research
Centre, Saint Vincent’s University Hospital, Dublin, Ireland
Skin microdialysis (SMD) can be used to identify endogenous and exogenous molecules from
the extracellular compartment of human skin. In order to have a clear understanding of the
microdialysate components combining this method with other analytical techniques is
essential. Different analytical methods and approaches have been used so far offering
different sensitivity and specificity. The aim of this study is to extend the knowledge of SMD
analysis using LC-MS/MS technique. The characterization of the microdialysis (MD) device
was assessed in vitro using Universal Proteomics Standards (UPS1). The MD catheter was
immersed in a bath containing PBS-1% BSA + UPS1 and one microdialysate was collected
every 30 minutes for 90 minutes. It was then processed using the single-pot solid-phase
enhanced sample preparation (SP3) protocol. Purified peptide samples were analysed using
liquid chromatography unit couples to a mass spectrometer (LC-MS/MS). Preliminary results
showed that the highest intensities were obtained after 30 minutes. The same analysis method
was then applied in vivo on healthy volunteers (n¼10). SMD device was inserted intrader-
mally and perfused at a rate of 5ml min�1 for 30 minutes. 36 proteins were identified using
60% threshold majority vote analysis. These proteins are involved in cellular component
organization and keratinization. SP3 protocol and shotgun LC-MS/MS technique leads to a
sensitive and reproducible analysis of SMD. These results will have to be confirmed in the
context of inflammatory disorders such as psoriasis or atopic dermatitis. This project is being
conducted with the financial support of Science Foundation Ireland and AbbVie under the SFI
Strategic Partnership Programme Grant Number 15/SPP/3257

122
Long-term immunological follow-up of pemphigus patients treated with
rituximab as first line treatment
C Mignard1, M Maho-Vaillant1, V Hébert1, O Boyer2, S Calbo1 and P Joly1 1 Department of
Dermatology, Rouen University Hospital and INSERM U1234, Rouen, France and 2 Nor-
mandy University, Inserm Unit 1234, Rouen, France
We recently showed that first-line Rituximab (RTX) allowed achieving an 89% rate of com-
plete remission (CR) off therapy at month 24 (M24) in pemphigus patients. In the present
study, patients were followed up to Month 90 after RTX treatment to study the immunological
mechanisms involved in the sustained CR and identify predictors of long-term relapse. Data
from 32/45 patients in the RTX group from the RITUX 3 trial were analyzed at M36 and M90.
B cells were studied by flow cytometry, and Dsg-specific antibody secreting cells (ASC) were
studied by ELISPOT. Between M36 and M90, 7/34 (20.6%) patients relapsed after a median
time of 40 months (39-53), corresponding to a 6-year relapse rate of 30% since 4 of these 7
relapsing patients previously relapsed during the first year after RTX. The proportion of naive
B cells increased from 75% at M0 to 82.4% at M36 and 87.9% at M90 (p<0.001), and that of
memory B cells decreased from 24.7% at M0 to 17.5% and 11.9% at M36 and M90. Four of
six (66%) relapsing patients had anti-Dsg1 and/or anti-Dsg3 �20 UI/ml at M36 versus 4/26
(15%) patients with sustained CR (p¼0.022), corresponding to a positive predictive value of
50% and a negative predictive value of 92%. Among the 24 patients without anti-Dsg anti-
bodies(abs) at M36, 2(8%) further relapsed. DSG3-specific ASC initially detected in patients
before RTX were no longer detectable in patient with sustained CR from M36 to M90.
Conversely, DSG3-specific ASC were detected at M36 (mean level 0.3 �0.3% in IgG ASC) in
patients in CR at M36 who further relapsed. High rates of DSG3-specific ASC at M36 were
also detected in the one patient with active disease at M36 (p<0.001). Overall, this study
showed that i) the major change in the naı̈ve/memory B cell ratio persists for more than 7
years after the last injection of RTX; ii) the detection of DSG3-specific ASC in patients still in
clinical remission without serum anti-DSG abs is predictive for the occurrence of relapse.

123
Herpes Zoster and Risk of Cancer: A Nationwide Population-Based Cohort
Study
J Kim1, J Lee2 and M Kim1 1 Dermatology, Yeouido St. Mary’s Hospital, Seoul, Korea (the
Republic of) and 2 Seoul St. Mary’s Hospital, College of Medicine, Seoul, Korea (the Re-
public of)
It is well known that immunosuppressed status such as cancer is a risk factor for herpes zoster
(HZ), but little is known about whether HZ affects cancer development. This study aimed to
investigate the association between HZ and the subsequent cancer risk by organ site. We
conducted a nationwide retrospective cohort study using the Korean National Health Insur-
ance claims database. The study enrolled 1,568,818 patients: 784,409 diagnosed with HZ
between 2010 and 2015 were included in the HZ cohort, and 784,409 matched controls
without HZ were included in the non-HZ cohort, with 1:1 exact matching for age, sex, and
index year. Hazard ratios (HRs) were calculated for the risks of cancers based on anatomical
site according to the HZ status using the Cox proportional hazards regression models. During
a mean follow-up period of 6.0 years, 22,235 and 22,316 patients in the HZ and non-HZ
cohorts, respectively, developed cancer (incidence rate: 7.6 vs. 7.7 per 1000 person-years).
After adjusting for age, sex, and comorbidities, the overall risk of cancers was slightly
decreased in HZ patients than in non-HZ cohorts (hazard ratio [HR] 1.00, 95% confidence
interval [CI] 0.98-1.02). In post hoc analyses on organ site, the HZ cohort had significantly
increased risks of hematologic malignancies, including multiple myeloma (HR 1.63, 95% CI
1.37e1.95), leukemia (HR 1.20, 95% CI 1.03e1.39), and lymphoma (HR 1.15, 95% CI
1.02e1.30) compared with the non-HZ cohort. Conversely, the risks of cancers in the liver
(HR 0.87, 95% CI 0.82e0.93) and larynx (HR 0.73, 95% CI 0.58e0.92) were significantly
decreased in HZ cohort compared with the non-HZ cohort. In conclusion, HZ patients
showed a significant increase in hematologic malignancies, however the overall incidence of
cancer is not higher than of controls without HZ.

124
Body Weight Variability and the Risk of Psoriasis: A Nationwide
Population-based Cohort Study
M Kim1, J Kim1 and J Lee2 1 Dermatology, Yeouido St. Mary’s Hospital, Seoul, Korea (the
Republic of) and 2 Seoul St. Mary’s Hospital, College of Medicine, Seoul, Korea (the Re-
public of)
Weight variability has been suggested to exacerbate chronic inflammation and increase the
adverse cardiovascular events. We aimed to investigate the association between weight
variability and the risk of psoriasis using Korean National Health Insurance System database.
Using a representative cohort enrolled in the national health examination program conducted
by the Korean National Health Insurance Service, 8,016,907 people who were free of pso-
riasis and who underwent �3 health examinations from 2010 to 2015 were followed to the
end of 2017. We classified participants numerically according to the variability indices and
defined the high variability (Q4) as the highest quartile of variability. Cox proportional hazard
regression models were used to evaluate the risk of psoriasis according to the quartile groups
of body weight variability. A total of 187,128 (2.33%) participants developed psoriasis during
a median follow-up of 3.4 years. There was a linear association between baseline body mass
index and the risk of psoriasis. In the multivariable model adjusting for confounding variables,
an incrementally increased risk of psoriasis was observed for higher quartiles compared with
the lowest quartile group (Q1) (P for trend <.0001). The hazard ratio (HR) and 95% confi-
dence intervals comparing the highest (Q4) vs. lowest quartiles (Q1) of ARV of body weight
were 1.06 (1.05e1.07) for psoriasis. Higher adjusted HRs of psoriasis comparing the highest
(Q4) vs. the lower three quartiles (Q1-3) were observed among the subgroups of older age,
male, presence of obesity, hypertension, diabetes, and dyslipidemia. High variability of body
weight was significantly associated with an increased risk of psoriasis. These findings suggest
that clinicians should encourage patients to maintain proper body weight to help prevent
psoriasis.

125
The Epidemiology and Clinical Characteristics of Extramammary Paget Disease
Patients in Canada and Assessing the Risk of Second Malignancies
FM Ghazawi1, M Le2, A Alakel2, E Rahme3, D Sasseville2 and IV Litvinov2 1 Division of
Dermatology, University of Ottawa, Ottawa, ON, Canada, 2 Division of Dermatology,
McGill University, Montreal, QC, Canada and 3 Division of Clinical Epidemiology, McGill
University, Montreal, QC, Canada
Extramammary Paget Disease (EMPD) is a rare intraepithelial adenocarcinoma that arises in
apocrine gland bearing skin and presents as a chronic rash that resembles several disorders
such as eczema, cutaneous T cell lymphoma, Langerhans cells histiocytosis, intraepithelial
neoplasia, fungal infections and psoriasis. EMPD is often associated with underlying or distant
malignancies. The epidemiology of EMPD in Canada is poorly understood. Further, the risk of
developing second malignancies in Canadian EMPD patients was not evaluated prior to the
presented study. In this study, we analyzed clinical characteristics, incidence and
geographical distribution of EMPD patients in Canada from 1992 to 2015 using the Canadian
Cancer Registry (CCR) and the topography and morphology are coded according to the In-
ternational Classification of Diseases for Oncology (ICD-O). In summary, in Canada, 845
patients were diagnosed with EMPD between 1992 and 2015. The mean incidence rate of
EMPD in Canada was 1.1 cases per 1 million individuals per year with noteworthy variations
in the incidence across the country. The male:female incidence ratio of EMPD was 1.00:1.87.
The incidence of EMPD in Canada increased steadily within the aforementioned period.
Analysis of the occurrence of second malignancies in EMPD patients revealed that 29.6% of
EMPD patients developed at least one additional malignancy, with the majority being
adenocarcinoma at gastrointestinal sites. The mean time between EMPD and the cancer
before and after EMPD was 6.41 and 6.58 years, respectively. In conclusion, our study
confirms increased risks of underlying malignancies in EMPD patients. Epidemiological
studies, such as the presented one here, shed light on the risk factors associated with the
development of EMPD and encourage regular screening of EMPD patients for second and/or
underlying malignancies.

126
Ixekizumab for psoriasis: characteristics of patients recruited to the British
Association of Dermatologists Biologics and Immunomodulator Register
in the first year post launch
P Hampton2, P Laws3, R McKenzie4, A Meeks5, M Hoyt5, K Gulati4 and J Mount1 1
GPORWE, Eli Lilly and Company, Basingstoke, United Kingdom, 2 Department of Derma-
tology, The Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle Upon Tyne,
United Kingdom, 3 Leeds Centre for Dermatology, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom, 4 Medical, Eli Lilly and Company, Basingstoke, United Kingdom
and 5 GPORWE, Eli Lilly and Company, Indianapolis, IN
The British Association of Dermatologists Biologics and Immunomodulator Register (BADBIR) is
prospectively recording real world outcomes for patients receiving the anti-IL-17a monoclonal
antibody, ixekizumab (Taltz). The objective of this analysis is to describe the characteristics of
patients initiating treatment with ixekizumab in the UK and the Republic of Ireland in the early
post-launch period. The study design is a cross-sectional analysis of baseline data from patients
recruited to the BADBIR ixekizumab cohort between November 2017 and September 2018. Of
143 patients available for analysis, 48% were female, mean age at ixekizumab initiation was 48
years (sd 12, range 19-80) and mean duration of psoriasis at initiation was 27 years (sd 13). Of
those with an outcome recorded in the 90 days prior to ixekizumab initiation, mean PASI score
was 13 (sd 8) and mean DLQI was 16 (sd 9). Thirty-two percent had also been diagnosed with
psoriatic arthritis and 88% had been previously treated with a biologic. The most common co-
morbidities were depression, hypertension and diabetes and the mean number of co-morbidities
per patient was 3.5. Ixekizumab was co-prescribed with a conventional therapy in 31% of
patients and methotrexate was the most commonly co-prescribed conventional treatment. Pre-
vious publications from the BADBIR group have shown that real world populations receiving
biologic drugs may differ from those recruited to clinical trials and may have different response
rates and side effect profiles. It is therefore important to monitor patient characteristics, side effect
profiles and disease response over time to fully understand the impact of ixekizumab in the real
world clinical environment.
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TREATGermany registry: “real-world effectiveness” of dupilumab in atopic
dermatitis
S Weidinger1, D Stölzl1, S Abraham2, E Haufe3, A Heratizadeh4, T Werfel4 and J Schmitt3 1
Center for Inflammatory Skin Diseases, Department of Dermatology and Allergy, University
Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany, 2 Department of Dermatology,
University Allergy Center, Medical Faculty Carl Gustav Carus, TU Dresden, Dresden, Ger-
many, 3 Center of Evidence-based Healthcare, University Hospital and Medical Faculty Carl
Gustav Carus, TU Dresden, Dresden, Germany and 4 Division of Immunodermatology and
Allergy Research, Department of Dermatology and Allergy, Hannover Medical School,
Hannover, Germany
Dupilumab has demonstrated therapeutic benefits in clinical trials on adults with moderate-
to-severe atopic dermatitis (AD). Evaluation of outcomes in real-world clinical practice is
needed to provide a complete understanding of its benefits. Our objective was to investigate
the use, effectiveness and safety of dupilumab in routine care. TREATgermany is a prospective
registry that collects clinical and molecular data in patients receiving or are eligible for
systemic treatments in routine care. Primary effectiveness outcomes were proportion of pa-
tients achieving EASI-50 or EASI-75, as well as patient reported outcomes. Between 06/2016
and 01/2019, 612 patients were enrolled by 32 recruitment sites. Since 12/2017, when
Dupilumab was launched, 174 of 195 patients of TREATgermany receiving a new systemic
therapy within routine care were prescribed dupilumab. Dupilumab was effective in all
outcome domains investigated after 12 weeks: EASI 74.2%, POEM 54.5%, DLQI 64.7%
(mean percent change). EASI-50, EASI-75, and EASI-90 response-rates were 77.1%, 57.1%,
and 25.7%, respectively. Factors associated with response included younger age and more
severe AD. Concurrent topical treatments were substantially reduced during Dupilumab
therapy. Response rates were stable until week 24. Dupilumab was rapidly introduced in
routine care in Germany and emerged as first line therapy. Response rates were comparable to
those observed in clinical trials.

128
Measurement of galactose-alpha-1,3-galactose-related specific IgE before the
first administration of cetuximab can reduce the incidence of cetuximab-induced
anaphylactic shock
Y Chinuki1, K Ito2 and E Morita1 1 Dermatology, Shimane University Faculty of Medicine,
Izumo, Japan and 2 Otorhinolaryngology-Head and Neck Surgery, Matsue Red Cross Hos-
pital, Matsue, Japan
It is known that the main causative antigenic epitope of cetuximab allergy is galactose-alpha-
1,3-galactose (alpha-Gal). In 2013, 13 patients with head and neck cancer received the first
administration of cetuximab at Matsue Red Cross Hospital in the western part of Japan, and
fourof them developed anaphylactic shock (Incidence rate was 31%). In the sera of these
patients, both alpha-Gal specific IgE by CAP-FEIA and cetuximab specific IgE by western
blotting were detected. Both sensitivity and specificity in 13 patients of these tests were
100%. We therefore aimed to prevent cetuximab-induced anaphylactic shock by performing
these tests before the administration. We measured alpha-Gal specific IgE by CAP-FEIA and
cetuximab specific IgE by western blotting before the first administration of cetuximab in 206
patients with head and neck cancer, and gave the first dose of cetuximab to the patients who
showed either on these two tests. As a result, alpha-Gal-specific IgE was detected in 15 of
206, and cetuximab-specific IgE was detected in 12 of 206. Nine patients showed positive on
both tests. Thirty nine of the 188 patients who showed negative either on these two tests have
received cetuximab so far, and two of them developed anaphylactic shock (Incidence rate
was 5%). Although the incidence rate did not reach to 0%, cetuximab-induced anaphylactic
shock could be significantly reduced by prior measurement of alpha-Gal-related specific IgE.
The reason why the incidence rate could not be 0% may be because the cutoff value (<0.35
kUA/L) we decided was high.

129
Detection of high-risk human papillomavirus in nail squamous cell carcinoma
and comprehensive analyses of 136 cases from the literature: The implications
for high-risk human papillomavirus reservoir and sexually transmitted infection
A Shimizu, Y Kuriyama, S Mizuno and O Ishikawa Dermatology, Gunma University, Mae-
bashi, Japan
Squamous cell carcinoma (SCC) in the genital region is recognized to be caused by human
papillomavirus (HPV) infection. Although SCC of the nail apparatus have been reported to be
associated with high-risk HPVs, this fact is not widely known in general medicine, and sys-
temic analyses have not been performed. The purpose of this study was to clarify the HPV
infection in the nail apparatus in our department and summarize previous data from the
literature. We collected 106 samples of SCC/SCC in situ and performed polymerase chain
reaction using HPV consensus primers and subsequent direct DNA sequencing. We per-
formed immunohistochemistry (IHC) using an anti-HPV antibody. We also reviewed 136
cases of HPV-associated nail SCC/SCC in situ in the literature in order to reveal the clinical
characteristics. Two cases of genital SCC and 9 cases of SCC in situ were high-risk HPV
positive. Of note, 6 HPV-positive cases were nail SCC in situ. In those cases, numerous HPV-
positive cells were observed around the nail fold, especially in the nail matrix. HPV-positive
cells are distributed even in the proximal nail fold, suggesting that the HPV infection spreads
beyond the clinically visible lesion. On reviewing the previous literature of nail SCC, the
patients’ ages ranged from 12 to 85 years old (average age 52.2 years old), and the sex ratio
was 2.3:1 (92 males and 39 females). About half of cases were positive for high-risk HPV. The
disease had male dominance, and left digit 3 and right digits 1-3 were frequently affected.
Multiple lesions were seen in 11 patients. In this review, 24% of the cases of nail SCC had a
history of other HPV-associated diseases, suggesting the possibility of genito-digital trans-
mission. In this study, we showed that the nail apparatus is a characteristic region for high-risk
HPV infection. Based on this analysis, we propose that nail SCC is a high-risk HPV-associated
reservoir site for sexually transmitted infection.

130
Chronic Inflammatory Skin Diseases are Associated with Herpes Zoster in US
Inpatients
R Chovatiya and J Silverberg Northwestern University, Chicago, IL
Herpes zoster (HZ) is a vaccine-preventable, viral eruption that affects 1 of every 3 people in
the US in their lifetime. Patients with chronic inflammatory skin diseases (CISDs) have po-
tential risk factors for HZ, including chronic immunosuppressant use and immune dysregu-
lation. We sought to determine whether CISDs are associated with HZ in hospitalized patients
in the US. Data were analyzed from the 2002-2012 Nationwide Inpatient Sample, a repre-
sentative 20% cross-sectional cohort of US hospitalizations (N¼68,490,364 children and
adults). In multivariable weighted logistic regression models including age, sex, race/
ethnicity, insurance, income, and long-term systemic corticosteroid use, primary hospitali-
zation for HZ was associated with multiple CISDs: atopic dermatitis (adjusted odds ratio [95%
confidence interval]: 3.19 [1.94-5.28]), psoriasis (1.37 [1.13-1.67]), pemphigus (4.76 [2.82-
8.04]), mycosis fungoides (3.82 [2.56-5.69]), dermatomyositis (7.50 [5.44-10.35]), systemic
sclerosis (1.91 [1.46-2.51]), cutaneous lupus erythematosus (1.93 [1.09-3.41]), vitiligo (1.98
[1.03-3.83]), and sarcoidosis (1.50 [1.20-1.88]. Other CISDs showed higher odds only in
bivariable models: bullous pemphigoid (2.76 [1.69-4.51]), lichen planus (2.97 [1.34-6.59]),
morphea (2.76 [1.39-5.49]), pyoderma gangrenosum (2.45 [1.16-5.15]), and Sézary syn-
drome (12.11 [5.19-28.26]). Whereas, chronic idiopathic urticaria and hidradenitis suppu-
rativa were not associated with HZ. Similar results were seen among patients of age <50
years. Significant predictors of primary hospitalization for HZ among patients with CISDs
included older age, female sex, non-white race/ethnicity, and long-term systemic cortico-
steroid use. Length of stay and/or cost of care were significantly higher in inpatients with
CISDs with vs. without a primary diagnosis of HZ. CISDs are associated with increased
hospitalization for HZ. Further studies are needed to confirm these associations, determine
their mechanisms, and optimize vaccination. Patients with CISDs constitute a significant,
previously under-recognized group that is high-risk for hospitalization for HZ.

131
Phase I/II efficacy and safety study of mesenchymal stromal cells in recessive
dystrophic epidermolysis bullosa
L Martı́nez-Santamarı́a1, R Maseda2, M Garcı́a1, E Chacón-Solano1, S Garcı́a-Barcenilla3, SM
Lwin4, JA McGrath4, M del Rı́o1, R de Lucas2 and M Escámez1 1 Bioengineering Department,
Carlos III University (UC3M-CIEMAT-IISFJD-CIBERER), Madrid, Spain, 2 Dermatology
Department, La Paz University Hospital, Madrid, Spain, 3 Hematology Unit, Hospital
Universitario La Paz-IdiPAZ, Madrid, Spain and 4 St John’s Institute of Dermatology, King’s
College London, London, United Kingdom
Patients with Recessive Dystrophic Epidermolysis Bullosa (RDEB) have a pronounced muco-
cutaneous fragility, which triggers the formation of blisters spontaneously or in response to
minimal trauma. RDEB is also associated with chronic inflammation; patients have wounds
that do not close and aggressive squamous cell carcinomas. The disease is due to mutations in
the COL7A1 gene that codifies for collagen VII (C7). One of the most promising therapeutic
options is the use of mesenchymal stromal cells (MSCs) from healthy donors that, in addition
to producing C7 and having anti-inflammatory properties, are well tolerated by the patient’s
immune system. When administered systemically, they could display their anti-inflammatory
potential in the skin and mucous membranes, modulate the behavior of the cells involved in
healing, stimulate tissue remodeling, reduce fibrosis and, perhaps, improve dermo-epidermal
adhesion. Transient beneficial effects of the systemic use of MSCs have been reported in the
treatment of patients with RDEB. For this purpose, we are conducting a phase I/II Spanish
single-center clinical trial of systemic MSCs therapy, MesenSistem-EB (EudraCT 2017-
000606-37), with 9 pediatric patients with RDEB. MesenSistem-EB has been designed to
evaluate the safety and preliminary efficiency of the systemic administration of MSCs derived
from haploidentical bone marrow donors. Understanding the molecular mechanisms by
which these cells exert their action will contribute to optimize the treatment and increase the
persistence of the therapeutic benefits. We are also carrying out a nested study consisting in a
transcriptomic-metabolomic analysis of the patient response to the treatment.

132
Long-wave Medical Infrared Thermography assessment of inflammation in
hidradenitis suppurativa/acne inversa
CC Zouboulis1,2, AN da Costa3, GB Jemec4,2 and D Trebing1 1 Departments of Dermatology,
Venereology, Allergology and Immunology, Brandenburg Medical School Theodor Fontane,
Dessau Medical Center, Dessau, Germany, 2 EHSF, Dessau, Germany, 3 Translational
Medicine, UCB BioPharma SPRL, Braine L’Alleud, Belgium and 4 Department of Derma-
tology, Zealand University Hospital, University of Copenhagen, Roskilde, Denmark
A more reliable classification of skin inflammation and severity of active disease results by
ultrasound sonography and the new HS classification system IHS4. However, an objective
assessment of skin inflammation in a continuous mode is still the ultimate goal. Long-wave
Medical Infrared Thermography (MIT) may offer a blood flow and temperature differential
assessment in inflammatory conditions. This project was designed to evaluate the application
of MIT in HS. Standardised photography of the areas involved or been candidate for HS
involvement and MIT pictures of 18 patients [11 female, 7 male, median age 38.75 years
(95% confidence intervals 28.5 and 51 years), Hurley score I 5.6%, Hurley score II 38.9%
and Hurley score III 55.5%] were taken subsequently with a FLIR T650sc Thermography
Imaging Unit at a distance of 50 cm from the skin surface and the pictures were super-
imposed. A modification of the Otsu’s method facilitated the automatic lesion segmentation
from the background, depicting the inflammation area. Moreover, MIT was administered in
real-time mode during radical HS surgery. A 1�C temperature difference from a corresponding
symmetric body region was indicative of inflammation. MIT figures detected a gradual in-
crease of skin temperature from 33.0�C in healthy skin in average to 35.0-36.6�C at the center
of inflammatory lesions in the axilla and to 35.4-36.9�C at the center of inflammation at the
groin area. Real-time MIT assessment enabled the definition of the margins and depth of the
surgical intervention during the procedure. In conclusion, MIT is a promising tool for
detection of inflammation severity in HS lesions and can be used as a clinical biomarker in
evaluation studies of medical and surgical HS treatment.
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A Single-Blinded, Randomized Controlled Clinical Trial on the Efficacy of
Acupuncture as Adjunct Therapy for Lichen Simplex Chronicus
MF Encarnacion and M Iniego Department of Dermatology, East Avenue Medical Center,
Malabon, Philippines
Lichen Simplex Chronicus (LSC) is a chronic and relapsing skin condition which often needs
prolonged use of topical corticosteroids due to its anti-inflammatory effects. However, pro-
longed use of such medications may lead to potential side effects. Improving the ways on how
to efficiently control LSC need to be further studied as this may improve the patient’s quality
of life. The objective of the study was to determine the efficacy of a 4-week acupuncture
therapy on pruritus and quality of life among Filipino adult patients for the treatment of LSC.
The participants include thirty two (32) adult patients clinically diagnosed with LSC,
randomly assigned to Group A which involves treatment with acupuncture 2-3x/week for 4
weeks in addition to topical corticosteroid 2x/day, and Group B which consists of topical
corticosteroid use only. Pruritus and Dermatology Life Quality Index (DLQI) assessment was
done. Results showed that the mean VAS score at Baseline was not significantly different but
at Weeks 2 and 4, Group A had significantly lower VAS score. At baseline, the mean overall
DLQI scores of the Group A was slightly higher. Nevertheless, the mean overall DLQI scores
of the Group A was markedly lower compared to Group B at Week 4. The result of the in-
dependent samples t-test showed that the mean difference in the overall DLQI score was
significantly higher in Group A. Chi-square test of homogeneity showed that the proportion of
patients who stopped using cobetasol was significantly higher in Group A. This study reports
efficacy in improving quality of life and symptom severity particularly of pruritus, along with
reduction of topical corticosteroid use by adding acupuncture in the topical treatment of LSC.
Adjunct therapy with acupuncture can be considered as an integrative treatment for Lichen
Simplex Chronicus.

134
Alzheimer’s Disease Risk in Patients with Psoriasis: A Nationwide
Population-based Cohort Study
M Kim1, J Kim1 and J Lee2 1 Dermatology, Yeouido St. Mary’s Hospital, Seoul, Korea (the
Republic of) and 2 Seoul St. Mary’s Hospital, College of Medicine, Seoul, Korea (the Re-
public of)
Although the pathogenesis of Alzheimer’s disease (AD) is unclear, neuroinflammation appears
to play a role in its development. Psoriasis is a chronic inflammatory skin disease that has
recently been found to genetically overlap with AD. We aimed to investigate the risk of AD in
patients with psoriasis. Subjects with psoriasis (n ¼ 535,927) and age- and sex-matched
controls without psoriasis (at a 5:1 ratio; n ¼ 2,679,635) who underwent � 3 health exam-
inations between 2008 and 2014 were included, drawn from the Korean National Health
Insurance System database. There were 850,209 cases of AD (1.87%) in controls without
psoriasis and 11,311 cases (2.11%) in patients with psoriasis, and the median follow-up was
3.35 years. In a multivariable-adjusted model, patients with psoriasis showed a significantly
increased risk of AD (hazard ratio, 1.09; 95% CI, 1.07e1.12, p < .001) compared to controls
without psoriasis. Among patients with psoriasis, the risk of AD was significantly increased in
psoriasis patients not receiving systemic therapy compared to those receiving systemic
therapy (hazard ratio, 1.10; 95% CI, 1.08e1.12 vs. hazard ratio, 0.99; 95% CI: 0.90e1.09,
p < .001). Increased risk of AD was significant in patients with psoriasis. Of note, systemic
treatment for psoriasis was associated with a reduced risk of AD. Physicians should carefully
monitor the development of AD in patients with psoriasis and recommend early screening for
AD.

135
Childhood mastocytosis
D Koumaki1, V Koumaki2, S Boumpoucheropoulos3 and E Manousakis1 1 Department of
Allergy, Aglaia Kyriakou Children’s Hospital, Heraklion, Greece, 2 Department of Micro-
biology, Medical School of Athens, Athens, Greece and 3 Medical Oncology Department,
Agii Anargiri General Oncological Hospital, Athens, Greece
The aim of this study was to prospectively examine clinical aspects of pediatric mastocytosis
(MC) in relationship to type of mastocytosis and age of onset of disease. Between 2014-2018,
16 children with mastocytosis were recruited from Children’s Hospital in Athens, Greece.
Descriptive statistics, Pearson chi -square test or Fisher exact test were performed using IBM
SPSS 25. P< 0.05 was considered statistically significant. The population consisted of 13 male
(81.3%) and 3 female (18.8%) subjects. Age of children ranged from 0 till 16-years-old with a
mean age of 6-year-old (+-SD¼ 5.74). Age of onset of MC ranged from birth to 4 years old
with a mean age of presentation of disease at 7.75 months (SD+/- 12.82 months). In 25% (4/
16) of the children, the diagnosis of MC was confirmed with a skin biopsy.68.8% (11/16) had
urticaria pigmentosa (UP), 3/16 (18.8%) had solitary mastocytoma and 12.5% (2/16) had mast
cell activation disorder (MCAD). 25% (4/16) had a past medical history (PMH) of allergies and
31.3% (5/16) had a family history (FH) of atopy. Tryptase levels were elevated in 16 % (2/16)
of patients. The mean number of lesions was 42.38 (SD+/- 46.547). Type of mastocytosis was
not correlated with gender, age of onset of disease, PMH of allergies. Type of mastocytosis
was correlated with anaphylaxis (p¼0.020) and FH of atopy (p¼0.31). Children with MCAD
had experienced anaphylaxis and had a FH of atopy. Age of onset of disease was not
correlated with gender, PMH of allergies, FH of atopy or number of lesions. None of these
children had any systemic involvement. In conclusion, most cases of childhood mastocytosis
were UP (18.8%). In contrast to previous published cases, the majority of our patients were
males. Type of mastocytosis was independent to gender, age of onset of disease and past
medical history (PMH) of allergies but it was correlated with anaphylaxis and FH of atopy.

136
Non-invasive evaluation of pachydermia of pachydermoperiostosis by vital
confocal microscopy
T Nomura, K Kabashima and T Komatsu Department of Dermatology, Kyoto Univeristy,
Kyoto, Japan
[Background] Pachydermoperiostosis(PDP), also known as Touraine-Solente-Gole syndrome,
is a genetic disease affecting the skin and bones. PDP is characterized by three main features:
pachydermia, periostosis, and digital clubbing. The severity of pachydermia is currently
scored by the depth of furrows on the forehead. However, this scoring system is subjective
and may not be applicable to some patients who had received plastic surgery to reduce the
depth of the furrows. [Objective] To assess pachydermia with non-invasive objective mea-
sures. [Result] We applied vital confocal microscopy, Vivascope�, onto the facial skin of
healthy individuals and patients with PDP. We could confirm the hypertrophy of hair follicles
and epidermal component in comparison with those of healthy individuals. These changes in
PDP patients were observed in those who showed only a slight furrow on the forehead. There
were no adverse effects by the application of Vivascope�. [Conclusion] Optical imaging of
the skin with vital confocal microscopy would be useful to objectively evaluate the severity of
pachydermia.

137
Nosological portrait of the dermatovenereological patient in the Children’s
Center
E Negasheva, N Frigo, I Popov, N Potekaev and N ZatorskayaMoscow Research and Practical
Center for Dermatology and Venereology and Cosmetology, Moscow, Russian Federation
‘Kolomensky’ is the biggest children’s dermatovenereological clinic in Moscow. Analysis of
the assistance indicators showed that in general there were 34,949 visits in 2017, the pro-
portion of first-time patients was 36.5% (12,763 people), which amounted to 103.9% to the
same indicator in 2016 (12283). The morbidity structure of first-time patients in 2017 by age
groups was: 0e12 months: 222 people (1.7%); 1-6 years: 4464 people (35%); from 7 to 14
years old the largest group of patients (43%) - 5479 people, 15-17 years old: 1663 (20.3%),
adults - 857 people. (6.7%). By gender, patients were divided into approximately the same
groups (5876 (46%) girls and 6887 (54%) boys). In the structure of the incidence, the largest
number of 66.2% of patients accounted for diseases of the skin and subcutaneous tissue (L 00-
98). Most often patients treated with atopic dermatitis (L 20.8) - 1780 people (14% of all who
applied); with various forms of acne (L 70) - 1162 people (9%); with infectious dermatitis
(L30.3) - 776 people (6%). Infectious diseases (A00-B99) were registered 18% of all who
applied. In the structure of this incidence of 2314 people: 1162 people (50%) were viral
warts, 602 people (26%) were contagious mollusks, and microsporia (dermatophytosis) of the
head and torso were 133 people (5.8%). In order to early diagnose benign and malignant skin
neoplasms (C00 - D48), 603 people (4.8%) applied in 2017. 737 people (4.3%) complained
of diseases of the skin appendages. Of these, 47.7% (351 people) with nail diseases and 386
people (52.3%) with alopecia of various origins. Thus, an analysis of the indicators of
consultative and diagnostic assistance showed that skin diseases accounted for 66.2% of
patients, infectious diseases - 18%, other diseases of the skin - 14.2%. In the structure of
morbidity among children in 2017, the majority accounted for patients diagnosed with Atopic
dermatitis.
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Immunological and clinical features of patients with persistent human
herpesvirus 6 infection after drug-induced hypersensitivity syndrome/
drug reaction with eosinophilia and systemic symptoms
H Asada, Y Nakamura-Nishimura, F Miyagawa, K Miyashita, C Shobatake, R Ommori and H
Azukizawa Department of Dermatology, Nara Medical University, Kashihara, Japan
Drug-induced hypersensitivity syndrome (DIHS) / drug reaction with eosinophilia and sys-
temic symptoms (DRESS) is characterized by fever, cutaneous eruptions, hematological ab-
normalities, multiple organ dysfunction, and reactivation of human herpesviruses such as
HHV-6 and CMV. Reactivation of HHV-6 and CMV has been reported to be involved in
clinical course of DIHS. In addition, autoimmune diseases such as type 1 diabetes and
thyroiditis sometimes develop after resolution of DIHS. We found that quite a few patients
harbor high levels (> 1000 copies / 106 PBMC) of HHV-6 DNA in PBMC over 6 months after
onset of DIHS. However, it is unclear what effects persistent HHV-6 infection has on DIHS
patients in chronic phase. We analyzed clinical symptoms, hematological and biochemical
data, reactivation of herpesviruses, expression of serum cytokines (IL-4, IL-5, IL-10, IFN-g)
and soluble IL-2 receptor for 8 DIHS patients with persistent HHV-6 infection and 10 patients
with transient HHV-6 infection. Compared to the transient HHV-6 infection group, persistent
HHV-6 infection group showed 1) more severe acute phase cutaneous and mucosal erup-
tions, 2) higher levels of HHV-6 DNA in acute phase, 3) higher rate of CMV reactivation, 4)
higher levels of IL-4 in acute phase and higher levels of soluble IL-2 receptor in late phase, 5)
higher rate of long-term complications (ie, interstitial nephritis, arthritis, thyroiditis, en-
cephalitis). Persistent HHV-6 infection may have some influence on the pathological and
immunological status of DIHS and may be involved in the clinical course and prognosis.

140
The clinical efficacy and safety of biologic agents for moderate to severe
atopic dermatitis: a meta- analysis
G Peng1,2,3, L Li3 and X Han3 1 Dermatology, Juntendo University, Tokyo, Japan, 2 Atopic
Research Center, Juntendo University, Tokyo, Japan and 3 Dermatology, Shengjing Hospital
of China Medical University, Shenyang, China
Biologic agents have been thought a new approach to improve atopic dermatitis (AD) ther-
apeutics. But the clinical efficacy and safety of biologic agents in moderate to severe AD are
poorly known. The aim of this study was to compare the benefits and harms of biologic agents
versus placebo for AD patients with moderate to severe disease. In Feb 2019 we searched for
randomized controlled trials (RCTs) in MEDLINE, Embase and web of science; and trials
registers. We used standard Cochrane methods. The primary outcome was the Eczema Area
and Severity Index (EASI)-75 response, while secondary outcomes were SCOring Atopic
Dermatitis (SCORAD)-75, EASI-50, SCORAD-50, Investigator Global Assessment 0/1 re-
sponses, change in responses from baseline, and adverse events. We calculated odds ratios
(OR) and mean differences (MD) along with 95% confidence intervals (CI) for meta-analysis.
We converted OR to risk ratios (RR) for ease of interpretation. We included 11 randomized
controlled trials (RCTs) evaluating five biologic agents. High-quality evidence was available
for dupilumab, nemolizumab and lebrikizumab. Pooling seven studies, at weeks 12e16
dupilumab 300 mg every week to every 2 weeks achieved EASI-75 responses of 54.9%,
superior to placebo [relative risk (RR) 3.29, 95% confidence interval (CI) 2.93e3.69].
Nemolizumab had similar EASI-75 responses as placebo, but significantly improved pruritus.
lebrikizumab demonstrated superior EASI-50 responses versus placebo (RR 1.18, 95% CI
0.94e1.49). In two RCTs each, omalizumab and ustekinumab were comparable with pla-
cebo. All medications had a comparable safety profile to placebo. Lack of RCTs and the use of
variable outcome measures limited conclusions. Dupilumab is currently the only biologic
with robust evidence of efficacy in AD. Nemolizumab and lebrikizumab show promise but
further data are needed. Longer follow-up and larger studies will establish their safety profile.

141
Clinical and histopathological significance of programmed death-1 (PD-1)
expression in cutaneous lesions of adult T-cell leukemiaelymphoma
MH Nakashima1,2, Y Kuwatsuka3, M Iwanaga4, D Niino5 and H Murota3 1 Dermatology and
Allergology, Nagasaki University, Nagasaki, Japan, 2 Dermatology, National Hospital Or-
ganization Nagasaki, 2-1001-1, Kubara, Omura, Japan, 3 Dermatology, Nagasaki University
Graduate School of Biomedical Sciences, Nagasaki, Japan, 4 Frontier Life Sciences, Nagasaki
University Graduate School of BiomedicalSciences, Nagasaki, Japan and 5 Pathology,
Sasebo City General Hospital, Nagasaki, Japan
Adult T-cell leukemiaelymphoma (ATL) is a mature T-cell malignancy caused by human T-
cell leukemia virus type I infection and is known to exhibit cutaneous involvement in 50% or
more patients. Few studies have evaluated the clinicopathological significance of PD-1
expression in the cutaneous lesions of ATL. Skin biopsy specimens from 29 ATL patients with
cutaneous lesions between January 2011 and September 2015 were evaluated for the der-
matopathological features and immunohistochemical positivity for PD-1 expression. The
proportions of advanced skin eruption types (nodulotumoral and erythrodermic types) (P ¼
0.021), advanced cell infiltration patterns (diffuse and nodular) (P ¼ 0.027), and advanced
infiltrating cell sizes (large-size) (P ¼ 0.014) were significantly higher in patients with PD-1-
positive cells than in those with PD-1-negative cells. Patients with PD-1-positive cells had a
shorter median survival time than those with PD-1-negative cells (18.2 months vs. 26.0
months), but the difference was not statistically significant. ATL patients with PD-1-positive
cutaneous lesions have more advanced dermatological and histopathological patterns than
those with PD-1-negative cutaneous lesions. Although, further large-scale studies are needed
to conclude our consequences, present study indicated the immunohistochemical positivity
for PD-1 can be possible biomarker for prognosis of ATL patients.

142
Assessing patient satisfaction with topical anti-pruritic agents in routine
in-patient care
P Seiringer, B Pohl, P Schmidle, K Eyerich, T Biedermann, F Lauffer and N Garzorz-Stark
Department of Dermatology and Allergy, Technical University of Munich, Munich, Germany
Pruritus is one of the most common symptoms in a variety of dermatological diseases.
Currently, there are little and mostly unsuccessful treatment options for sufficient symptom
control. A variety of therapeutic options including topical agents like polidocanol and
menthol, and systemic agents like anti-histamines, opioid receptor-antagonists, and antide-
pressants are available for treating chronic pruritus. Whereas there are several studies eval-
uating systemic antipruritic drugs, there is little evidence of efficacy of topical agents. In this
study, we evaluate patient satisfaction and pruritus reduction with two of the most common
topical antipruritic drugs, polidocanol and menthol. In-patients with pruritus were offered
polidocanol 5-10% and menthol 1-2% for alternating self-administered application on their
skin. After three days, patients were asked which agent they preferred and how pruritus on a
numeric rating scale (NRS) has developed. In addition, transepidermal waterloss (TEWL)-
analysis, immunohistochemical stainings in lesional skin and enzyme-linked immunosorbent
assays (ELISA) in patient serum of markers for pruritus and neurites were conducted to
correlate clincial findings to pathophysiological processes of pruritus. More than 60 patients
with various chronic pruritic skin diseases (atopic dermatitis, asteatotic dermatitis, nummular
eczema, prurigo simplex, lichen ruber, bullous pemphigoid, amongst others) were included.
Pruritus NRS decreased by more than four points on average in all patients within three days.
Preliminary results indicate that there are distinct subgroups of patients clearly preferring one
antipruritic agent over the other. Subgroup analysis was performed to characterize each pa-
tient group according to their clinical, serological and pathophysiological parameters. In-
sights gained from this study might allow personalized treatment strategies in chronic pruritus
in the future.

143
Oxidative stress as a cofactor in the relationship between lichen planus and
hepatitis C virus infection
MI Mitran1, CI Mitran1, M Tampa1, I Nicolae2, M Sarbu1, C Matei1, SR Georgescu1 and
MI Popa1 1 “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania and 2
”Victor Babes” Clinical Hospital for Infectious Diseases, Bucharest, Romania
Lichen planus (LP) is a chronic inflammatory mucocutaneous disease wherein cell mediated
immunity plays a pivotal role. Regarding its pathogenesis, several hypotheses have
been suggested. Recent studies have focused on the role of oxidative stress. 8-hydroxy-
20-deoxyguanosine (8-OHdG) is the major free radical resulted from the action of oxidative
stress on nuclear and mitochondrial DNA. Considering the association of LP with hepatitis C
virus (HCV) infection, the aim of our study is to evaluate 8-OHdG as an oxidative stress
marker and observe the influence of HCV in LP patients. We have enrolled 12 LP patients with
HCV infection (group A), 12 patients without LP, with HCV infection (group B), 31 LP patients
without HCV infection (group C), and 26 healthy subjects (control group e group D). Only
patients with inactive hepatitis were included. We have determined the serum levels of 8-
OHdG by ELISA method. The serum levels of 8-OHdG were statistically significantly higher
in group A (5.58 � 0.94 ng/ml), group B (4.95 � 0.45 ng/ml) and group C (4.83 � 1.30 ng/ml)
compared to group D (3.61 � 0.68 ng/ml), p <0.01. In addition, the serum levels of 8-OHdG
were statistically significantly higher in group A compared to group C, p <0.05. Oxidative
stress might represent one of the pathogenic mechanisms underlying the development of LP
lesions. HCV may enhance this process, which could explain the involvement of HCV
infection in LP pathogenesis.

144
Increased lipid peroxidation in patients with skin lesions associated with
human papillomavirus infection
CI Mitran1, MI Mitran1, M Tampa1, I Nicolae2, M Sarbu1, C Matei1, SR Georgescu1 and
MI Popa1 1 “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania and 2
”Victor Babes” Clinical Hospital for Infectious Diseases, Bucharest, Romania
Human papillomavirus (HPV) presents tropism for the skin and mucous membranes and
produces a variety of afflictions. There are available many studies on the role of oxidative
stress in HPV-associated cervical cancer; however data on cutaneous lesions is scarce. In
recent years, it has been highlighted that lipid peroxidation is an important step in the
pathogenesis of many diseases. We have enrolled 26 patients with palmoplantar warts, 15
patients with genital warts and 28 healthy subjects. To determine the level of lipid peroxi-
dation we have measured the serum levels of 4-hydroxynonenal (4-HNE) by ELISA method. 4-
HNE is a lipid peroxidation product involved in cell division and apoptosis. We have
determined statistically significantly higher levels of 4-HNE in patients with palmoplantar
warts (6.70 � 1.29 mg / ml, p <0.01) and genital warts (6.99 � 1.33 mg / ml, p <0.01)
compared to controls (5.38 � 1.32 mg / ml). In addition, slightly elevated 4-HNE levels were
observed in patients with genital lesions compared to those with palmoplantar lesions (p>
0.05). We have found increased lipid peroxidation in patients with HPV-associated cutaneous
lesions. These results could help clarify the role of oxidative stress in the pathogenesis of HPV-
related cutaneous lesions.
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Establishment of wheat peroxidase I-specific IgE test to identify
wheat-dependent exercise-induced anaphylaxis developed by
sensitization to grass pollen
E Morita1, R Ogino1, Y Chinuki1, T Yokooji2 and H Matsuo2 1 Dermatology, Shimane Uni-
versity Faculty of Medicine, Izumo, Japan and 2 Pharmaceutical Services, Hiroshima Uni-
versity Hospital, Hiroshima, Japan
We have identified peroxidase I as a causative allergen for wheat-dependent exercise-
induced anaphylaxis developed as pollen food allergy syndrome(PFAS-WDEIA) due to cross-
reaction between wheat proteins and grass pollen allergens. The purpose of this study is to
establish peroxidase I-specific IgE test and test its sensitivity and specificity to identify PFAS-
WDEIA. Serum were obtained from 6 patients with PFAS-WDEIA, 18 patients with conven-
tional WDEIA, 11 patients with hydrolyzed wheat protein allergy, 11 patients with hay fever,
and 22 patients with red meat/crustacean allergy. Peroxidase I was purified upon chroma-
tography steps, and peroxidase I-specific IgE test was established by CAP-FEIA system. Wheat,
gluten and omega-5 gliadin-specific IgE were determined by CAP-FEIA system. Positive of
peroxidase I-specific IgE test were 3 of 6 PFAS-WDEIA patients, but none of 18 conventional
WDEIA, 11 hydrolyzed wheat allergy, 11 hay fever, nor 22 red meat/crustacean allergy pa-
tients. Sensitivity of peroxidase I-specific IgE test was 50% and its specificity was 100%,
whereas, sensitivity of wheat-specific IgE test was 83.3% and its specificity was 74.2%,
sensitivity of gluten-specific IgE test was 50% and its specificity was 79%, and sensitivity of
omega-5 gliadin-specific IgE test was 0% and its specificity was 77.4%. Wheat peroxidase I-
specific IgE test is useful to identify patients with wheat-dependent exercise-induced
anaphylaxis developed by sensitization to grass pollen.

146
A Bayesian machine learning model to identify patient-specific dynamic
responses to eczema treatments
G Hurault and RJ Tanaka Department of Bioengineering, Imperial College London, London,
United Kingdom
Successful control of atopic dermatitis (AD) symptoms is challenging due to considerable
variation in responses to treatments between patients. Personalised treatment strategies may
be more beneficial to individual patients rather than a “one-size-fits-all” approach to therapy.
Choice of appropriate treatments for each patient is facilitated by better prognoses of AD
severity dynamics. However, it is difficult to reliably identify and predict treatment effects at
an individual level, due to the fluctuating dynamics of AD symptoms. We applied a machine
learning approach to analyse and learn dynamic patterns of AD severity scores for each
patient and developed a Bayesian machine learning model for personalised prediction of
daily AD severity scores. While most machine learning models lack interpretability and can
be unsuitable for clinical use, our model adopted the structure of a previously published
mechanistic model of AD pathogenesis, making it biologically interpretable. The model was
developed using the already published longitudinal data of the daily recordings of AD severity
scores and treatment used by 59 AD children over 6 months, and externally validated using a
similar dataset of 334 AD children followed for 16 weeks. We validated and confirmed the
general applicability of the model. The model predictions of the daily evolution AD severity
score were 60% more accurate than chance-level forecasts. The model was able to capture
diverse patterns of severity trajectories while dealing with partially missing data. We also
derived patient-dependent parameters that describe the short-term persistence of AD symp-
toms and dose-independent responsiveness to topical steroids, calcineurin inhibitors and
step-up treatments. The method proposed in this study is applicable to design complex yet
interpretable machine learning models for clinical use. By predicting whether a chosen
treatment is consistently effective and whether the disease is adequately controlled, for each
patient, the method could help suggest personalised treatment strategies.

147
Comparison of in vivo and in vitro tests to predict the irritation potential of
surfactants and cleansing formulation
G Kim, S Cho, S Kim, M Oh, J Han, S Park, B Seo and S An AMOREPACIFIC R&D CENTER,
Yongin-si, Korea (the Republic of)
Surfactants are known to disrupt membrane integrity, leading to skin irritations such as ery-
thema, dryness, and itching. Hence, evaluation of irritation potential of surfactants and sur-
factant containing formulations is essential to ensure safety of consumers. In this study, in vitro
tests were conducted in parallel with in vivo human patch test to predict irritation induced by
surfactants. Then, the irritation potential of body cleanser composition formulated with milder
surfactants based on the results of ingredients were evaluated. Eighteen commonly used
surfactant ingredients including nine anionic, four amphoteric, and five nonionic surfactants
were investigated in the study. Single application patch test of 24 hours was conducted on the
back of human volunteers. In vitro methodologies including zein solubilization test, cyto-
toxicity assay, and HET-CAM test were performed with the same ingredients. Solubilized zein,
protein similar to keratin, was isolated and assayed for protein using the BCA protein assay kit
and cell viability was measured by cytotoxicity assay on HaCaT cell line. For anionic and
amphoteric surfactants, HET-CAM test results showed strong positive correlation with human
patch test results whereas zein test and cytotoxicity assay data did not agree well with in vivo
data. HET-CAM test was especially highly predictive for surfactants that elicited strong irri-
tation in the patch test. On the other hand, for nonionic surfactants zein test results showed
higher positive correlation with patch test results than other two in vitro methods did. The
relevance of each in vitro method with in vivo test varied depending on the type of surfactant,
and therefore characteristics of surfactant should be considered in evaluation of surfactants.
Finally, when irritation potential of body cleanser composition with mild surfactants was
compared with that of commercially available body cleansing product, mild surfactant-based
formulation showed less irritation than the control product in both patch test and HET-CAM
test.

148
Increased skin viscoelastic creep following menopause is not driven by
changes to the dermal elastic fibre network
S Pilkington1, AK Langton1, P Costello1, V Newton2, C Griffiths1 and RE Watson1 1 Centre for
Dermatology, University of Manchester, Manchester, United Kingdom and 2 Walgreens
Boots Alliance, Nottingham, United Kingdom
Female menopause is associated with declining skin health which is attributed to changes in
sex hormones. We investigated the contribution of menopause-associated sex hormone
changes to skin function using biomechanical and histological techniques. In pre-(n¼8; mean
age 43yrs (range 39-48yrs)) and post-menopausal women with (n¼10; 54yrs (48-63yrs)) and
without hormone replacment therapy (HRT; n¼11; 56yrs (48-63yrs)), serum oestrogen levels
were quantified and skin elasticity measured (cutometry). Skin biopsies were taken for his-
tological analysis of epidermal morphology and dermal extracellular matrix. Oestrogen was
lower in post-menopausal women compared to pre-menopausal women (p<0.001) and those
taking HRT (p<0.05). Post-menopause, skin had lower maximal distension (R0; 13% p<0.05)
and higher viscoelastic creep (R6; 22% p<0.01) compared to pre-menopausal skin, with no
significant rescue in the HRT group. R6 positively correlated with increasing age when all
females were analysed together (r¼0.62; p<0.001), but this was not observed in age-matched
men. Oestrogen levels negatively correlated with R6 (r¼-0.68; p<0.001) but not R0 (r¼0.34)
in females. Total elastic fibre abundance was lower post-menopause and was mirrored by
elastin abundance (w25%; non-sig). HRT increased total elastic fibre abundance (58%;
p<0.01). No differences in fibrillin-rich microfibrils or fibulin-2 were found between groups.
Higher R6 did not correlate with elastic fibre abundance but did correlate with reduced
epidermal thickness (r¼-0.45; p<0.05). Higher R6 was associated with lower oestrogen and
increased age in females, but no correlation with age was found in males. As increased
viscoelastic creep post menopause did not appear to be associated with changes to the
dermal elastic fibre network, we propose that sex hormone driven changes to viscoelasticity
may occur due to altered epidermal function.
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Prevalence and biological treatment of psoriasis in children and adolescents in
Germany
MH Biermann and N Melzer Novartis Pharma GmbH, Nuernberg, Germany
Psoriasis in children and adolescents is associated with high disease burden and an increased
prevalence of comorbidities including type 2 diabetes and psychiatric disorders. Thus, early
diagnosis and therapeutic intervention are essential. This study was conducted to assess
prevalence and biological treatment of psoriasis in children and adolescents based on real-
world data. This was a non-interventional retrospective analysis of anonymized insurance
claims data using an age- and gender-stratified database subset, which contains 4.34 million
subjects. Continuously insured individuals in the year 2017 were identified by ICD-10 codes
(L40.x: psoriasis; L40.0: psoriasis vulgaris, PV). Prescription of biological medication (last
observed prescription) was determined based on ATC codes. Numbers of individuals were
extrapolated on the GKV population as follows: number of individuals in the database/
number in the database in total*total number of individuals in the GKV population. In 2017,
756 minor subjects prevalent with psoriasis (PV: 410) were identified in the database. Based
on extrapolation, the prevalence of psoriasis was 19 (PV: 11) per 100,000 insured subjects
and 123 (67 with PV) per 100,000 insured minors. Of these, 2.12% received biological
medication. 110 children and adolescents were treated with Etanercept (0.79%), 92 with
Ustekinumab (0.66%) and 92 with Adalimumab (0.66%). Prior analyses of German claims
data in the years 2005 and 2009 on approximately 1.4 million subjects have identified a
higher prevalence (0.45-0.71%) of juvenile psoriasis than the present study (0.12%). This
might be a result of differences in study time points and population. Here, we show that a
higher proportion (2.94%) of minors were treated with biologics as compared to an earlier
study (0.31%), which may indicate a change in clinical practice over the past years. In line
with this, the new German treatment guidelines emphasize the important role of biological
treatment in the management of psoriasis in children and adolescents.

150
Sex and Smoke-Related Differences in the Severity of Palmoplantar Pustulosis
N Benzian-Olsson1, N Dand1, C Chaloner1, F Meynell2, Tand PLUM study team2, RWarren3,
N Reynolds4, J Barker2, C Smith2 and F Capon1 1 Department of Medical & Molecular Ge-
netics, King’s College London, London, United Kingdom, 2 St John’s Institute of Derma-
tology, King’s College London, London, United Kingdom, 3 Manchester Academic Health
Science Centre, The University of Manchester, Manchester, United Kingdom and 4
Dermatological Sciences, Newcastle University, Newcastle upon Tyne, United Kingdom
Palmoplantar Pustulosis (PPP) is a rare form of psoriasis presenting with painful pustular
eruptions localized to palms and soles. While PPP is potentially disabling, the factors that
underlie disease severity remain poorly understood. To address this issue, we undertook a
cross-sectional analysis of a deeply phenotyped British cohort (N¼181; 41 males, 140 fe-
males; mean age of onset: 45.7 years). Given that PPP shows a strong sex bias, we first
examined disease severity in males vs females. While the age of onset was comparable in the
two groups, the Palmo-plantar Pustular Psoriasis Area Severity Index (PPPASI) was signifi-
cantly lower in males than females (4.3 vs 11.1; p¼0.006), with a similar trend observed for
the Dermatology Life Quality Index (3.5 vs 9.5; p¼0.002). Next, we sought to assess whether
smoking, a key risk factor for PPP, was also associated with severity. We found that the mean
PPASI was high in current smokers, moderate in ex-smokers and low in non-smokers (13.1 vs.
11.1 vs 8.4, p¼0.039). To further explore this data, we conducted a hierarchical cluster
analysis of 138 cases for whom data was available for a broad set of demographics (sex,
ethnicity, smoking status, family history of psoriasis) and clinical variables (age of onset,
PPPASI, concomitant psoriasis vulgaris, nail involvement). Using Gower’s distance, we
identified 4 distinct patient clusters. In line with the above findings, one cluster was
composed entirely of males suffering from mild disease (median PPPASI: 3.6). Of note, none
of these individuals was a current smoker. While our results will require independent vali-
dation, they suggest that sex and smoking drive clinical differences in the presentation of PPP.
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Pilot study on dermoscopic patterns in cutaneous amyloidosis using a
handheld dermoscope
D Peter, M Agarwala, L George, N Balakrishnan, AA George and G Mahabal Dermatology,
Christian Medical College, Vellore, India, Vellore, India
There is a paucity of data on dermoscopic features of primary cutaneous amyloidosis. We
aimed to describe the dermoscopy patterns of cutaneous amyloidosis. A prospective study
was conducted between July 2014 and June 2015. Patients with cutaneous amyloidosis,
confirmed by histopathology were included. A detailed history, the clinical pattern and the
involved sites were recorded. Dermoscopy was done with a non polarised Heine delta 20
dermoscope. The features looked for included presence, type, colour, configuration and
pattern of pigmentation and presence of central hub. The dermoscopy features of macular
amyloidosis (MA) and lichen amyloidosis (LA) were analysed. Forty-four patients with cuta-
neous amyloidosis were seen, of which 29 (66%) were females. There were 37 patients with
MA and 7 patients with LA. The mean age at presentation was 46 years (+/-10 SD). The reason
for consultation was pruritus in 70% and cosmetic concerns in 30% of patients. More than 1
site was affected in 64%. The common sites of involvement were arms (68%), legs (48%) and
forearm (43%). A rippled reticular network on dermoscopy was seen in 65% of MA and 43%
of patients with LA. Brown dots were seen in 97 % of MA and 86% of LA. The distribution of
brown dots were clustered in 68% of patients with MA and 43 % with LA, scattered in 57% of
MA and 11% LA. Both clustered and scattered brown dots were seen in 27% of MA and 14%
of LA. The other patterns seen in MA included a spoke wheel pattern in 24%, annular pattern
in 3%, brown dots in linear pattern in 13%. A central hub was seen in 16% of MA and 43 %
of LA. Shiny white streaks were seen in 68% and 11%, white blotches in 62% and 19% of MA
and LA respectively. Prominent eccrine openings were seen in 30% of MA and 3% of LA
patients. The majority of the patients were females and the most common presenting
symptom was pruritus and the commonest dermoscopic finding seen were brown dots.
Identification of charactersitic dermoscopic features will help in avoiding biopsy for confir-
mation of the diagnosis.

152
WITHDRAWN

153
Clinical characteristics of Hidradenitis suppurativa patients in Okinawa Japan:
Diffeerence between East Asia and Western countries
T Omine, T Miyagi, K Hayashi and K Takahashi Dermatology, University of the Ryukyus,
Nakagami-gun, Japan
Hidradenitis suppurativa (HS) is a long-standing inflammatory follicular disease presenting
with multiple subcutaneous nodules, abscess and fistula. In Western countries, the preva-
lence of HS has been estimated as 0.1%-4% of general population with a higher rate among
female than male. In Okinawa prefecture, the southernmost prefecture of Japan, HS is more
frequent than the other parts of Japan. The aim of this study is to find out characteristics of HS
patients in Okinawa, and to reveal the difference between East Asia and Western countries.
The data of all 50 HS patients, who were diagnosed at University of the Ryukyus Hospital
from April 2010 to March 2018, were collected, and compared with previous studies in
Japan, Korea, French, and United states. 50 HS cases included 38 males and 12 females, and
age of patients ranged from 17 to 73 years old with the median disease duration of 7 years.
The smoking rate and BMI of HS patients were higher than the average in Japanese and
Okinawa population. The median sartorius score was 41.5 (IQR¼10.5). In multivariate
analysis, disease duration was associated with Sartorius score. There was a strong positive
correlation with serum CRP (r¼0.75, P<0.001), and an inverse correlation with serum al-
bumin level (r¼-0.67. P<0.001) to Sartorius score. Overall, in East Asia, HS was common in
male; few patients had family history (1.7% vs 29.1%, p<0.001); and there were more severe
Hurley stage3 patients (11.3% vs 3.1%, p<0.001) compared to Western countries. Comor-
bidity with inflammatory bowel disease and spondyloarthritis were rare in East Asia. In
Western countries, patients were more obese, in contrast smoking rate was higher than in East
Asia. Our study will help to understand distinction of HS patients between East Asia and
Western countries.

154
MDR1-expressing T cells accumulate in the resolved skin of psoriatic plaque
after treatment with topical corticosteroid but not with anti-IL-17A mAb
T Fujiyama, K Kurihara, T Umayahara, T Ito, H Hashizume and Y Tokura Dermatology,
Hamamatsu University School of Medicine, Hamamatsu, Japan
Topical corticosteroid is a widely used for treatment of psoriasis. However, its long-term use
may bring about resistance to the treatment. We have previously shown that multiple drug
resistance 1 (MDR1)-expressing T cells infiltrate in the skin lesions of psoriasis, especially at
the skin treated with a corticosteroid. Corticosteroids are a substrate of MDR1, and possible
association of MDR1+ T cells and corticosteroid resistance has been documented in some
diseases. Since MDR1+ T cells in psoriatic skin include a large number of IL-17A and IL-22-
producing cells, they can be associated with corticosteroid resistance. In this study, we sought
to clarify whether the blockade of IL-17A by Secukinumab affects MDR1 expression. We
analyzed stocked T cells expanded by IL-2 and anti-CD3/CD28 mAb-coated microbeads from
biopsy specimens taken from the skin of 7 patients treated with topical corticosteroid and
from the skin of 6 patients treated with Secukinumab. The function of MDR1 was investigated
by Rh123 efflux assay. Rh123low cells expressed ABCB1 gene, while Rh123hi cells did not. In
addition, verapamil, a specific inhibitor of MDR1 depressed the efflux of Rh123 at 94.0�2.3
percent, and thus, we considered Rh123low cells as MDR1+ cells. In vitro treatment of a
corticosteroid significantly increased the frequency of MDR1+ cells (P¼0.02). The frequency
of MDR1+ T cells was significantly higher in the corticosteroid-treated skin than in Secuki-
numab-treated patients’ skin (P¼0.01). Notably, this difference was more apparent in CD4+ T
cells than in CD8+ T cells. Our results suggest that, unlike corticosteroid-treated skin, MDR1+
T cells do not accumulate in the skin of Secukinumab-treated patients. While anti-IL-17A
mAb more strongly improves psoriasis than do topical corticosteroids, it renders remaining
skin T cells susceptible to corticosteroid treatment.

155
The trigger factor of dermatomyositis with anti-MDA5 antibody may be
enterovirus 71
M Kondo, M Kakeda, K Habe and K Yamanaka dermatology, Mie university, Tsu, Japan
Dermatomyositis (DM) patients with MDA5 antibody often show rapidly progressive internal
pneumonia leading to a fatal course. MDA5 is an essential intracellular sensor for several
viruses, including picornavirus. Enterovirus 71 and coxsackievirus A16 belong to picornavirus
family, and cause hand-foot-mouth disease. We examined the relationship between MDA5
antibody and enterovirus 71 and coxsackievirus A16 in five DM cases with MDA5 antibody.
The antibody for coxsackievirus A16 was elevated in four cases, and that of enterovirus 71
was increased in three cases. We may suggest that enterovirus 71 and coxsackievirus A16
infection during the adulthood may be one of the triggers for DM with anti-MDA5 antibody.
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A novel COL5A1 mutation in a classic type of Ehlers-Danlos syndrome
R Hara1, E Okada1, H Nakano2 and M Nakamura1 1 Dermatology, University of
Occupational and Environmental Hearth, Kitakyusyu-shi, Fukuoka, Japan and 2
Dermatology, Hirosaki University Graduate School of Medicine, Hirosaki-city, Japan
Ehlers-Danlos syndrome (EDS) is a hereditary connective tissue disorder characterized by skin
hyperextensibility, joint hypermobility, and vascular fragility. The EDS is divided into 13 types
according to the 2017 International Classification of the Ehlers-Danlos syndrome. Classical
EDS (cEDS) is characterized by joint hypermobility, skin hyperextensibility, and atrophic scar.
In more than 90% of patients with cEDS, autosomal dominant collagen V mutations have
been identified, and approximately half are null-allele mutations resulting in COL5A1ha-
ploinsufficiency. Collagen V is quantitatively minor, and expressed in dermis, tendons, liga-
ments, bones, blood vessels, and cornea. An 18-year-old Japanese female visited our hospital
with recurrent dislocation of both shoulders, increased range of joint motion, and skin
hyperextensibility. For molecular diagnosis, target exome sequencing was performed by
MLPA (Multiplex Ligation-dependent Probe Amplification). Evaluation of potential pathoge-
nicity of detected missense mutation was conducted using PolyPhen-2, Mutation testing.
Ultimately, cEDS is diagnosed by identifying a heterozygous mutation in COL5A1 which has
not been reported previously. A novel variant of c. 1388C>A (p. P463Q) was detected in the
patient, as with her father and sister.
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Ruxolitinib Cream significantly modulates inflammatory profiles of Patients
with Vitiligo
S Owens1, BE Rumberger1, Y Hu2, F Kuo3, K Butler3, K Sun2 and MD Howell1 1 Translational
Sciences, Incyte Research Institute, Wilmington, DE, 2 Biostatistics, Incyte Corporation,
Wilmington, DE and 3 Inflammation/Autoimmunity Group, Incyte Corporation, Wilmington,
DE
Vitiligo is a chronic inflammatory autoimmune disease resulting in skin depigmentation and a
high quality of life burden. Vitiligo pathogenesis and progression is driven, in part, by
increased IFN-gamma activation and the subsequent downstream signaling through the Janus
Kinases (JAK). Ruxolitinib cream (Rux Cream) is a potent JAK inhibitor designed for topical
administration. Treatment with Rux Cream was associated with significant skin repigmenta-
tion in vitiligo patients (NCT03099304). This study investigated the effects of topical treat-
ment with Rux Cream on inflammatory mediator expression in circulation. Sera from 130
subjects (n¼23 Vehicle, n¼26 0.15%QD, n¼27 0.5%QD, n¼24 1.5%QD, n¼30 1.5% BID)
with baseline and week 24 samples were analyzed for broad proteomic changes. Paired t-tests
established significant changes within treatment groups at a cutoff of p<0.05. Baseline bio-
markers and facial Vitiligo Area Scoring Index (FVASI) were assessed for significance using
Spearman’s correlation. Expression of 1104 proteins was evaluated for each subject. From
baseline to week 24; 204 proteins were significantly (p<0.05) modulated in the 1.5% BID,
162 proteins in 1.5% QD, 71 in 0.5% QD, and 29 proteins in 0.15% QD compared with 56
proteins in the vehicle cohort. Chemokine C-X-C Motif Chemokine Ligand 10 (CXCL10) was
significantly down-regulated in both 1.5% QD and BID and plays a central role in patho-
genesis by recruiting T cells to the site of inflammation to target melanocytes. Other proteins
modulated in 1.5% QD and 1.5% BID included Chemokine (C-C Motif) Ligand 18 (CCL18),
Matrix Metalloprotease 12 (MMP12), and CD27. Interleukin 20 receptor subunit alpha (IL-
20RA) and Paraoxonase 2 (PON2) were associated with FVASI at baseline. Overall, topical
treatment with rux cream, and the associated skin improvement, corresponded with dose
dependent modulation of circulating inflammatory mediators.
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Female patients undergoing aesthetic procedures present increased symptoms
of anxiety and depression
A Platkowska-Szczerek, B Tarkowski, S Jarosz and A Zalewska-Janowska Psychodermatology,
Medical University of Lodz, Lodz, Poland
Nowadays, due to social changes and society and modern media influence, there is a sig-
nificant focus put on the external appearance of the person. One of the ways of pursuing those
standards is undergoing aesthetical medicine procedures. While discussing it, psychological
well-being cannot be omitted by medical specialists. The aim of the study was to evaluate the
level of anxiety and depression among female patients of aesthetical medicine clinic. The
study group consisted of 40 women aged 23-68 (mean¼43.95, SD¼12.39) undergoing
various medical procedures in the clinic. The levels of depression and anxiety were measured
using Hospital Anxiety and Depression Scale (HADS) divided into Anxiety (A) and Depression
(D) subscales. Patients were also asked to complete the Perceived Stress Scale (PSS 10) and a
short general questionnaire regarding personal information and additional medical data. Data
was analysed with statistical significance p<0.05. Both levels of anxiety and depression
amongst patients were dramatically high comparing to general population. Mean results in
scale A reached 15.35 (SD¼4.15) with only 5% of patients showing no significant symptoms
of anxiety. Mean results in scale D reached 16.75 (SD¼3.76) and all of the patients showed
increased levels of depression. Perceived correlation between levels of anxiety (rs¼0.001,
p¼0.995) and depression (rs¼0.047, p¼0.773) with number of procedures underwent was
not observed. PSS10 results were normal, with a slight tendency towards low level of
perceived stress. The increased levels of depression and anxiety amongst patients regardless
the number of undergone procedures suggests that problems the patients are facing cannot be
resolved simply by improving external appearance. Aesthetical doctors shall be aware pa-
tients may need more wholesome care in order to improve also their psychological well-
being.
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Plasma Elafin as a biomarker for Skin Graft Versus Host Disease
L George1, G Mahabal1, P B2, E Mohanan2, D Peter1, S Pulimood1, J L3, K Lakshmi2,
V Mathews2 and B George2 1 Dermatology, Christian Medical College, Vellore, Vellore,
India, 2 Haematology, Christian Medical College, Vellore, Vellore, India and 3 Biostatistics,
Christian Medical College, Vellore, Vellore, India
Skin is the most common organ involved in GVHD following hematopoietic stem cell
transplant (HSCT). It is often difficult to clinically distinguish a GVHD rash from skin rash due
to drugs, infection or engraftment. Plasma elafin has been found to be a diagnostic and
prognostic biomarker of skin GVHD. We performed a prospective study to evaluate the role of
plasma elafin as a biomarker. Consecutive allogeneic HSCT recipients over a 2 year period
were recruited. Heparinised blood samples were collected at baseline and at first episode of
skin rash after HSCT. Skin biopsies were obtained on day of rash. Patients were categorised
into 3 groups: Patients with GVHD rash (group 1), non GVHD rash (Group 2) and Controls
(group 3). Control samples were collected on Day 28 from 25 patients with no skin rash. Two
hundred and sixty one patients with a median age of 16 years (1-61) and a male predomi-
nance (175:86) underwent HSCT. There were 56 patients in group 1, 49 in group 2 and 156 in
group 3. Median baseline elafin value for the entire cohort was 16915 pg/ml (1205-158586).
Elafin values at onset of rash between GVHD and non-GVHD were no different [34549 vs.
32077pg/ml;p¼0.11]. Median rise ¼in elafin values [(value at rashebaseline value)/baseline
value] were similar between group 1 (1.03) and group 2 (0.818; p+0.497) except at the
highest quartile of elafin levels >61545 [p ¼ 0.030]. Baseline elafin values >33329 were
associated with lower overall survival [52.3% vs. 71.4%] [p¼0.005] while elafin values
>30248 at the time of onset of skin rash was associated with poorer outcomes [62.4 vs.
79.6%] [p¼0.011]. Plasma elafin increased at the time of GVHD rash but could distinguish
between GVHD and non-GVHD rash only at higher levels. There is a significant correlation
between elafin levels at the time of onset of skin GVHD and overall survival. We conclude
that plasma elafin can be a good prognostic marker.
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Characteristic distribution of the skin lesions in Tuberous Sclerosis Complex
A Takahashi1,2, I Katayama2, M Fujimoto2 and M Wataya-Kaneda2 1 Regenerative Derma-
tology, Osaka University Graduate School of Medicine, Osaka, Japan and 2 Dermatology,
Osaka University Graduate School of Medicine, Osaka, Japan
Tuberous sclerosis complex (TSC) is an autosomal dominant genetic disorder, and results from
mutations of either TSC1 or TSC2 gene. They encode hamartin and tuberin respectively and
were discovered in the 1990s, improving the diagnosis of TSC. Either of these two gene
mutations leads to constitutive activation of the mammalian target of rapamycin complex1
(mTORC1), resulting in a broad range of symptoms occurring at various times throughout the
individual’s lifetime. Hamartoma of the various organs is the hallmark of TSC. Our purpose is
to find out the cause of difference in distributions between skin manifestations, and we
conducted a statistical analysis of the skin manifestations of TSC especially shagreen patch
and white macule in a population and distribution. All adult and child Japanese TSC patients
were examined at Osaka University Hospital. They were comprised of 88 men and 124
women whose median age was 27. They were enrolled in an observational cohort study.
Retrospective analysis of medical records and skin photography was performed. Shagreen
patches and white macules of TSC patients were categorized per anatomic location and size.
The site of predilection for both manifestations was upper and lower back. There were no
laterality of their distribution. Most of white macules followed Blaschko’s line, although
shagreen patches did not. We suspected that onset of shagreen patch is related in part to a
niche environment or an acquired external friction, and that immature melanocytes migrate
along Blaschko’s line in fetal life.
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EUROSTAD Prospective Observational Study: Baseline Characteristics, Atopic
Dermatitis Severity, and Patient-Reported Outcomes
M de Bruin-Weller1, AE Pink2, A Patrizi3, AM Giménez-Arnau4, T Agner5, P Roquet-Gravy6,
S Jayawardena7, M Ardeleanu8, U Kerkmann9 and E Rizova10 1 UMC Utrecht, Utrecht,
Netherlands, 2 Guy’s&St. Thomas’ Hospital, London, United Kingdom, 3 U. Bologna,
Bologna, Italy, 4 U. Autònoma de Barcelona, Barcelona, Spain, 5 Bispebjerg Hospital,
Copenhagen, Denmark, 6 Grand Hôpital de Charleroi, Charleroi, Belgium, 7 Sanofi,
Bridgewater, NJ, 8 Regeneron Pharmaceuticals, Inc., Tarrytown, NY, 9 Sanofi, Berlin,
Germany and 10 Sanofi Genzyme, Cambridge, MA
The EUROSTAD study aims to describe characteristics of patients (pts) treated with systemic
therapy for atopic dermatitis (AD) and their management in a real-world setting. We report
baseline (BL) characteristics, AD severity, and pt-reported outcomes (PROs) from EUROSTAD.
308 AD pts (�18 years [yrs]) will be followed for 5 yrs and receive AD therapy as prescribed
by their physicians. Pts must be eligible for treatment with systemic AD therapy. 56.8% pts are
male, mean age (SD) 37.2yrs (13.8), mean body weight 73.3kg (17.7). Mean age at AD onset
was 11.8yrs (16.8) and mean AD duration 25.4yrs (15.6). 301 reported prior systemic
immunosuppressive use. Mean time from AD onset to first systemic was 21.1yrs (15.1). At
enrollment, 284 pts were receiving systemic immunosuppressives: cyclosporine A (40.5%),
methotrexate (23.2%), systemic corticosteroids (19.0%), dupilumab (18.3%), azathioprine
(5.6%), and mycophenolate (2.8%). Most pts had moderate/severe (53.5%/31.6%) AD (IGA
score 3/4). BL EASI and IGA mean global scores were 16.3 (10.9) and 3.1 (0.8). BL mean PRO
scores were 11.9 (6.9) for DLQI and 17.0 (7.2) for POEM; 5.4 (2.5) for Peak Pruritus NRS; 8.4
(3.7) (anxiety) and 8.8 (4.6) (depression) for HADS; 50.3 (31.8) for sleep VAS; and 66.0 (21.3)
for the 3-level, 5-dimension EuroQoL VAS for health-related quality of life. The BL pts
characteristics show a population affected by long-standing moderate-to-severe AD, with
significant disease burden despite systemic immunosuppressives. By following AD progress
and its management, this study will contribute to understanding the disease course and
impact of therapy on real-world outcomes.
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Biomarkers CCL17/TARC and Total IgE Do Not Predict Clinical Response to
Dupilumab in Atopic Dermatitis (AD): a Post hoc Analysis of Pooled Phase 3
Data (SOLO 1 & 2)
JD Hamilton1, Z Chen1, EL Simpson2, NM Graham1, C Clibborn3, A Sorrentino4 and
M Ardeleanu1 1 Regeneron Pharmaceuticals, Inc., Tarrytown, NY, 2 Oregon Health &
Science University, Portland, OR, 3 Sanofi Genzyme, Oxford, United Kingdom and 4 Sanofi
AB, Stockholm, Sweden
Dupilumab (DUP), a fully human IL-4Ra mAb, inhibits signaling of IL-4/IL-13, key drivers of
Type 2/Th2 immune diseases such as AD/asthma. CCL17 (TARC) and IgE production are
enhanced by IL-4/IL-13 and correlate with AD severity. This pooled post hoc analysis reports the
relationship between baseline (BL) serum CCL17 and total IgE levels and DUP treatment effect in
adults with moderate-to-severe AD in 2 identical double-blind, placebo (PBO)-controlled phase
3 trials (SOLO 1: NCT02277743, N¼671; SOLO 2: NCT02277769, N¼708). Patients (pts;
N¼1,379) were randomized (1:1:1) to subcutaneous 300 mg DUP weekly (qw), every 2 weeks
(q2w), or PBO for 16 weeks (W). CCL17 and total IgE weremeasured in serum samples collected
between BL and W16 using commercial assays. Efficacy analyses by BL CCL17 tertiles (�1115;
>1115 to�4300; and>4300 pg/mL) and total IgE subgroups (<150 kU/L and�150 kU/L) were
performed for % changes from BL in Eczema Area and Severity Index (EASI) and peak pruritus
Numerical Rating Scale (NRS). On study entry, pts with low BL CCL17 (�1115 pg/mL; n¼457) or
IgE concentrations (<150 kU/L; n¼220) had numerically lower BL EASI and pruritus NRS scores
than pts with high CCL17 (>4300 pg/mL; n¼457) or IgE levels (�150 kU/L; n¼1158). Both DUP
dose regimens significantly reduced EASI and pruritus NRS scores from BL at W16 vs PBO in pts
with high, mid, or low BL CCL17 or high or low IgE levels (all P<0.0001 vs PBO, except pruritus
in the low IgE group [P¼0.002/P¼0.006; qw/q2w]). The most common adverse events with DUP
vs PBO were injection-site reactions and conjunctivitis. BL levels of CCL17 and IgE did not
predict DUP treatment response (% reductions in EASI and pruritus NRS), although the smaller n
of the low IgE group and lower BL disease activity in the low CCL17 and IgE groups may affect
the power of this analysis.

Clinical Research and Epidemiology | ABSTRACTS

www.jidonline.org S241



163
Eczema: Relationships between the environment, severity and the risk of
admission to hospital
BR Thomas1, S Javadzadeh2, E Robinson2, R Ahmed1, R Begum1, S Rahman1, H Khanam1,
DP Kelsell1, J Grigg1 and E O’Toole1 1 Barts and the London School of Medicine and
Dentistry, The Blizard Institute, London, United Kingdom and 2 Barts Health NHS Trust,
Royal London Hospital, London, United Kingdom
In this study, we investigated what exposure period to common pollutants and meteorological
parameters has the strongest association with eczema severity or probability of admission to
hospital with eczema. Using two datasets from an urban population: local eczema patient
emergency department (ED) visits (n¼ 1057) and data from a phenotyping study in an
immigrant population (n¼363), we looked at the relationship of admission rates, eczema
severity and local pollution/weather station data e 10 mm particulate matter (PM10) 2.5 mm
PM (PM25), nitric oxide (NO), nitrogen dioxide (NO2), ozone (O3), temperature, humidity,
wind speed and precipitation. Values from attendance dates were used and moving averages
(MAv) at 9 intervals up to 1 year were created. Generalised additive models (GAMs) were
used to model non-linear relationships between each individual variable and eczema
severity/admission. The largest Akaike Information Criterion reduction from the null model
was used to choose the time point model per variable. Current eczema severity (Eczema Area
and Severity Index - EASI) was significantly associated with PM10, PM25, NO, NO2 and O3
over 9 months and 1 year MAv. Temperature and humidity had a significant association at 4
and 6 months, respectively. Short term variation in temperature (day of visit), PM25 (1 month),
NO (3 month) were the best models to predict the probability of admission. The relationship
of admission/severity and most of the variables is not linear and depends on the variables
value allowing for the complexity of environmental effects on skin disease. Our data show
that current eczema severity has a long term relationship with meteorological/pollution data
whereas admission from the ED is best modelled with short term averages in temperature
changes, PM25 and NO levels. GAMs help us model these data better than traditional linear
methods.

164
Very skin aging and Skin Surface Lipids composition: increase of the
2,3-oxidosqualene
A Rigal2, R Michael-Jubeli2, A Bigouret1, A Nkengne1, A Baillet-Guffroy2, R Fitoussi1 and
A Tfayli2 1 Laboratoires Clarins, Pontoise, France and 2 Lipides : Systèmes Analytiques et
Biologiques, Faculty of Pharmacy, University of Paris-Sud, Chatenay-Malabry, France
The aim of this study was to characterize the evolution of the Skin Surface Lipids composition
in the case of the very skin aging, Data were collected from the forehead of 22 young vol-
unteers (18-24 years old) and 18 elderly volunteers (70-75 years old). The amount of sebum
and porphyrin area were obtained respectively by sebumetry and image analysis. To obtain
relevant information about molecular composition of high complex lipid mixtures, Skin
Surface Lipids (SSLs) were analyzed in one run keeping the lipid structures intact, using High
Temperature Gas Chromatography coupled with Mass Spectrometry (HTGC/MS). Major ad-
aptations in the skin of people over 70 years were highlighted at the surface. As expected, a
decrease of the sebum content at the skin surface is observed for elderly. A modification of the
relative SSLs composition was also observed, with a significant decrease of the intensity of
many lipid components of the hydrolipidic film. However, we have shown an increase in the
intensity and the proportion of 2,3-oxidosqualene, which can be formed enzymatically by
squalene monooxygenase. We also observed an inverse relationship between triglycerides
and their hydrolysis products: a decrease of the proportion of the triglycerides and an increase
of free fatty acids, monoglycerides and diglycerides. These observations may show an in-
crease of the triglyceride’s hydrolysis for elderly. These results confirm a decrease of the
sebaceous activity for elderly with an important evolution of its composition. Interestingly,
despite the global decrease of lipids amount the 2,3-oxidosqualene content increased with
age. These adaptations could be related to modifications of the enzymatic activity. These
latter may be linked to changes in the activity of the microbiota.
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Scalp, palmoplantar, and nail involvement in moderate bio-naive psoriasis
patients treated with apremilast: 6-week interim results of a real-world,
multicenter, prospective study in Greece
D Ioannides1, E Tampouratzi2, E Platsidaki3, E Rovithi4, O Neofotistou5, P Aronis6,
T Sidiropoulos7, I Lefaki8, N Antonakopoulos9 and T Douvali10 1 Aristotle University of
Thessaloniki, Hospital for Venereal & Skin Diseases of Thessaloniki, Thessaloniki, Greece, 2
Piraeus Regional General Hospital “Tzaneio”, Piraeus, Greece, 3 National Kapodistrian
University of Athens, “Andreas Sygros” Hospital, Athens, Greece, 4 General Hospital of
Heraklion “Venizeleio- Pananeio”, Heraklion, Greece, 5 Konstantopoulio District General
Hospital of Nea Ionia, Athens, Greece, 6 Hellenic Airforce 251 General Hospital, Athens,
Greece, 7 Hospital for Venereal & Skin Diseases of Thessaloniki, Thessaloniki, Greece, 8
“EUROMEDICA” General Clinic, Thessaloniki, Greece, 9 Genesis Pharma, Halandri, Greece
and 10 N.H.S, “Andreas Sygros” Hospital Athens, Athens, Greece
The efficacy of apremilast on scalp, palmoplantar, and nail psoriasis in moderate psoriatic
bio-naive patients after 6 weeks of treatment was assessed. Interim data for the first 100
patients [mean age at baseline (i.e. at apremilast onset): 49.9 years; mean age at diagnosis:
40.3 years; 71.0% male; 41.0% obese; mean Psoriasis Area Severity Index: 12.8; 66.0%
previously treated with conventional systemic treatments] are presented, using last-observa-
tion-carried-forward imputation. At baseline, 77.6% (76/98), 29.6% (29/98), and 62.5% (60/
96) of the patients, had Scalp Physician’s Global Assessment (ScPGA), Palmoplantar Psoriasis
PGA (PPPGA), and Nail Psoriasis Severity Index (NAPSI) scores >0, respectively. At 6 weeks,
the ScPGA and PPPGA improvement rates (i.e. score of 0-1 if baseline score �3, or score of
0 if baseline score 1-2), were 13.2% (10/76) and 20.7% (6/29), respectively. The median
[interquartile range (IQR)] baseline overall NAPSI score [40.0 (20.0-70.0)] decreased by 9.0
points (p<0.001). Apremilast demonstrates early beneficial effects on psoriasis-affected
difficult-to-treat areas.

166
Quality of life and pruritus in moderate bio-naive psoriasis patients treated
with apremilast: 6-week interim results of a real-world, multicenter,
prospective study in Greece
T Spiliopoulos1, A Drosos2, A Malouchou3, C Tziortzioti4, A Protopapa5, K Krasagakis6,
E Lazaridou7, E Zafiriou8, N Antonakopoulos9 and A Koleta10 1 University General Hospital
of Patras, Patra, Greece, 2 General Hospital of Xanthi, Xanthi, Greece, 3 General Hospital of
Athens “Evaggelismos”, Athens, Greece, 4 University of Ioannina, Ioannina, Greece, 5
General Hospital of Sitia, Sitia, Greece, 6 University General Hospital of Heraklion, Her-
aklion, Greece, 7 Aristotle University of Thessaloniki, Thessaloniki, Greece, 8 University
General Hospital of Larissa, Larissa, Greece, 9 Genesis Pharma, Halandri, Greece and 10
401 General Military Hospital of Athens, Athens, Greece
The early impact of apremilast on the quality of life (QoL) and pruritus severity of adult bio-
naive patients with moderate psoriasis was examined using the Dermatology Life Quality
Index (DLQI), the EuroQol 5-dimensions (EQ-5D) instrument, and a pruritus Visual Analogue
Scale (VAS, 10cm). 6-week data from the first 100 eligible patients [mean age: 49.9 years;
71.0% males; 41.0% obese; median disease duration: 8.0 years] that completed 24 weeks of
observation (or were previously withdrawn) are presented, using last-observation carried
forward missing data imputation. Six weeks post-baseline, the mean (SD) baseline DLQI score
decreased from 13.6 (2.9) to 7.6 (5.0) (p<0.001), and the DLQI�5 rate was 35.0% (35/100
pts). In addition, the median (IQR) baseline EQ-5D utility index and EQ-VAS score increased
from 0.70 (0.51-0.78) to 0.78 (0.63-0.89), and from 75.0 (60.0-85.0) to 80.0 (70.0-90.0),
respectively (p<0.001). Moreover, the median (IQR) baseline pruritus VAS score decreased
from 4.0 (2.0-7.0) to 1.8 (0.7-3.8) (p<0.001), while an improvement in the severity state was
reported by42.0% (42/100 pts). Apremilast improves QoL and pruritus as early as 6 weeks
after treatment onset.
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Coexpression of TCR/CD3 complex and natural killer cell markers, CD16
and/or CD56, by Epstein-Barr virus-infected T-cells in hydroa vacciniforme-like
lymphoproliferative disorders
K Iwatsuki1,2, T Takahashi3, Y Hirai1, T Miyake1, Y Nakagawa1, S Tanimoto1 and S Morizane1

1 Dermatology, Okayama University Graduate School of Medicine, Dentistry and Pharma-
ceutical Sciences, Okayama, Japan, 2 Dermatology, Fukushima Rosai Hospital, Iwaki, Japan
and 3 Medical Support, Okayama University Hospital, Okayama, Japan
Hydroa vacciniforme (HV) is a disease of Epstein-Barr virus (EBV)+ T cell lymphoproliferative
disorders (LPDs), but natural killer (NK) cell markers are positive in some cases. We studied
the possibility that EBV+ T cells can coexpress NK cell markers such as CD16 and CD56,
mimicking a natural killer T (NKT) cell phenotype. Flow-cytometric analysis was performed
for blood samples from 5 patients with systemic HV (sHV)/HV-like LPDs, 5 with classic HV
(cHV), and 5 with adult T-cell leukemia (ATL). We further performed T-cell receptor (TCR)
repertoire analysis of EBV+ T-cells, and immunostaining of HV-like skin lesions. Of 5 blood
samples from sHV patients, gdT cells were increased in 3 patients (7.2, 13.1 and 7.9% in the
lymphocyte fraction, respectively), and abT cells were predominant in 2 patients with fatal
outcome (94.0 and 97.6%, respectively). The TCR+CD3+ T-cells expressed CD16 and/or
CD56, ranging from 7.5 to 42.3%. Large granular lymphocytes (LGLs) of the T-cell type
expressed CD16 and/or CD56 more frequently. All 5 patients with cHV had increased per-
centages of gdT cells, ranging from 7.1 to 36.0%, in which CD16 and/or 56+ cells ranged
from 1.02 to 9.72%. By contrast, CD3+CD4+ ATL cells expressed CD16 and/or CD56 in less
than 1.2%. The TCR usage of abT-cell dominant sHV was distinct from that of invariant NKT
(iNKT) cells with Va24-Ja18/Vb11 TCR. The TCR of circulating gdT-cells in 2 sHV patients
was composed of Vd1, characteristic for the epithelial type of gdT cells. A considerable
number of CD56+ cells were observed among CD3+ abT-cells in the sHV skin lesion. In
conclusions, both EBV+ abT- and gdT-cells in HV patients frequently coexpress NK-cell
markers such as CD16 and CD56, but distinct from iNKT cell lineage.
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Clinical features, etiologic factors, treatment, and comorbidities of
palmoplantar pustulosis: a retrospective single-center study
J Lee1, J Oh1, T Kim1,2 and M Lee1 1 dermatology, Yonsei university, Seoul, Korea
(the Republic of) and 2 Microbiology and Immunology, Yonsei university, Seoul, Korea
(the Republic of)
Palmoplantar pustulosis (PPP) is a chronic relapsing inflammatory dermatosis showing pus-
tular eruption localized to palm and sole. Data regarding general characteristics and
comorbidities of PPP are scarce. We conducted a retrospective review of 262 patients with
PPP at Severance hospital, Seoul, Korea between January 1, 2006, and December 31, 2017.
Of 262 patients with PPP identified, 150 (57.3%) were female, and the mean age at onset was
46.3 years. More than a half of patients (n¼167, 63.7%) were current or former smokers. At
diagnosis, 91 patients (35.1%) showed nail involvement and 39 (14.9%) showed arthralgia.
And 64 patients (24.4%) showed other area involvement like psoriasis. Comorbid conditions
included hypertension in 55 patients (20.9%), type 2 diabetes mellitus in 46 (17.5%), and
thyroid disease in 32 (12.2%). In all, 253 patients (96%) received topical corticosteroids, 45
(17.1%) received phototherapy, and 140 (53.4%) received systemic agents. In multivariate
logistic regression analysis, palmoplantar distribution, nail involvement, and smoking history
were statistically significant predicting factors for the use of systemic treatment. Nail
involvement, joint symptom, smoking history, and thyroid disease were significant predicting
factors for more recalcitrant disease represented as cases treated with more than 2 systemic
therapies. In conclusion, more than half of the patients in this study had a history of smoking,
which was found to be a significant predicting determinant for more refractory course of the
disease. Patients with PPP frequently presented some comorbid conditions including hyper-
tension, type 2 diabetes mellitus, and thyroid diseases. Given this associated factors and
comorbidities, thorough history taking and proper patient-education are necessary for the
comprehensive care of patients with PPP.
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Forecasting Phase 3 Dose-Response for Abrocitinib, an Oral Janus Kinase 1
Selective Inhibitor, Using Investigator’s Global Assessment and Eczema Area
and Severity Index
C Deng1, R Xie2, C Banfield3, P Gupta4, C Feeney5, R Rojo4 and MC Peterson3 1 Beijing
Linking Truth Technology Co., Ltd., Shanghai, China, 2 Pfizer Inc., Singapore, Singapore, 3
Pfizer Inc., Cambridge, MA, 4 Pfizer Inc., Groton, CT and 5 Pfizer Ltd., Tadworth, United
Kingdom
Abrocitinib is an oral Janus Kinase 1 selective inhibitor under investigation for the treatment
of atopic dermatitis (AD). To support a phase 3 study design, dose-response modeling and
simulation was used to predict the relationship between abrocitinib dose and clinical AD
efficacy measures. Investigator’s Global Assessment (IGA) response (clear [0] or almost clear
[1] with �2-grade improvement from baseline) at week 12 and Eczema Area and Severity
Index (EASI) score over time were measured in a phase 2b, randomized, double-blind, proof-
of-concept, dose-ranging trial in patients with moderate-to-severe AD (NCT02780167;
N¼245 IGA records [nonresponder imputation], N¼2220 EASI records from 263 patients).
IGA response at week 12 was adequately described by an Emax dose-response model (ie,
landmark logistic regression). EASI score, from baseline through week 16, was adequately
described across time by a linear dose-response model. The final models were used to
simulate IGA response rates (as defined above) and EASI75 response rates (�75% reduction in
EASI score from baseline) in 1000 simulated trials with cohorts of 50 patients/dose. Simu-
lations answered the question: what is the median (90% prediction interval) response rate at
week 12 expected in a subsequent AD trial? The predicted rates for IGA response were 6%
(0-14%), 26% (14-38%), and 38% (26-54%), and for EASI75 response were 21% (12-30%),
50% (38-62%), and 62% (52-74%) for placebo and abrocitinib doses of 100 mg and 200 mg,
respectively. Based on these findings, once-daily abrocitinib doses of 100 mg and 200 mg
were forecasted to provide clinically meaningful response relative to placebo in the current
randomized, double-blind, placebo-controlled phase 3 trial in patients aged �12 years with
moderate-to-severe AD.
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Visualizing clinic routines from multiple points of view
AP Pentland1, B Pentland2 and J Ryan1 1 URMC, Rochester, NY and 2 MSU, Lansing, MI
Healthcare routines are a series of events and interdependent elements needed for patient
care. Understanding clinic visit processes requires knowledge of all the roles involved and
work done during the visit. In business, knowing how routines support work activities is key
to efficiency. We interviewed individuals in each role in dermatology clinics at University of
Rochester to see how the understanding of clinic visit processes differ by role. Interviewers
obtained a description of a typical clinic visit from check-in to checkout as a sequence of
actions from physicians, residents, LPNs, technicians, and office staff. The variations of these
steps for different clinic visit scenarios were noted (i.e., follow-up, new, surgery, biopsy). Each
interviewee had detailed knowledge of their own actions, but also had some knowledge of
the larger process. We used ThreadNet, a novel, R-coded, graph-theoretic methodology to
convert the narrative threads of interview data into event networks summarizing the clinical
visit routine from the point of view of each participant. We found different roles have different
perspectives on each other’s work. Office staff and residents seemed largely unaware of each
other’s work. In contrast, LPNs had a clear view of residents’ work, while residents minimized
the work of LPNs. Evaluation of the whole clinical process from four points of view showed
that LPNs had a more complete view of the overall visit process (37%) compared to office staff
(25%) or residents (27%). While physicians had the best overall view of visit process (54%),
their point of view only accounted for half of the whole process. A complete picture of clinic
visit process required aggregation of the multiple points of view. We conclude that clinic staff
are primarily aware of their own work instead of the overall process. Educational in-
terventions portraying clinic process as aggregated networks of interdependent roles and
actions may improve comprehension of clinic process, clinic efficiency, and quality of care.
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Mapping the global landscape of therapeutic patient education and
self-management support programs in psoriasis: a qualitative study
L Grine1, C Dressler2, P Galdas3, A Nast2 and J Lambert1 1 Dermatology, Ghent University
Hospital, Ghent, Belgium, 2 Division of Evidence-Based Medicine, Department of Derma-
tology, Charité e Universitätsmedizin Berlin, Berlin, Germany and 3 Department of Health
Sciences, University of York, York, United Kingdom
Psoriasis is a challenging disease where therapeutic patient education (TPE) and self-man-
agement support (SMS) represent valuable tools for effective care amongst patients. However,
their availability in daily clinical practice is limited. Here, we aimed to understand this
availability by interviewing healthcare professionals who offered such tools in their practice.
Interviews were transcribed and examined according to basic thematic content analysis. A
total of 8 interviews was conducted, with interviewees from different countries. We identified
various themes, including non-medicinal needs, organization, barriers and facilitators.
Remarkably, interviewees from both high and low-middle income countries pointed towards
non-medicinal needs as the main incentive to offer TPE/SMS tools leading to the following
paradox: despite the availability of efficacious treatments, psychosocial issues still needed to
be addressed; whereas the lack of efficacious treatments forced interviewees to focus on such
issues. The tools differed in accessibility in time, delivery modes and target populations, but
all were reported to be multidisciplinary e although the level varied. Furthermore, aims
differed greatly: some aimed to induce behavioral change whereas others acted as an in-
formation and/or training platform. Lastly, a major facilitators was the ‘in-house support’ from
hospitals, e.g. through access to consultations or meeting rooms, whilst one of the major
barriers was the lack of financial support (e.g. dependency on external competitive funding
sources). However, efficacy remains uncertain and therefore poses the highest priority to be
studied to ensure the best tools are available. This qualitative study provides insight into TPE/
SMS tools for psoriasis patients across the world and its availability determinants which may
guide future tool development and accessibility.
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Impact of Clinical Severity on Absenteeism and Presenteeism in Patients with
Hidradenitis Suppurativa
A Jfri, E O’Brien, E Netchiporouk and IV Litvinov Dermatology, McGill University, Montreal,
QC, Canada
Hidradenitis suppurativa (HS) negatively impacts patients’ quality of work and productivity.
To determine how HS Hurley staging, Physician Global Assessment(PGA) and Severity
Assessment of Hidradenitis Suppurativa (SAHS) relate to absenteeism and presenteeism in
patients with HS. A cross-sectional study, run from Dec 2018-Apr 2019. Eligibility: age 12+
and a clinical visit for HS. Exclusions: declined involvement; English or French illiteracy and
unemployed. Severity of HS was assessed using Hurley staging, PGA, SAHS. Absenteeism and
presenteeism in the 4 weeks preceding the clinical encounter were evaluated by absenteeism
and presenteeism modules of iMTA Productivity Cost Questionnaire(iPCQ). Poisson re-
gressions were used to investigate the impact of each clinical HS severity measure (VAS,P-
GA,SAHS or Hurley Stage) on the number of missed work days, worked days with bothersome
physically/psychologically, and the quantity of work measured on a scale of 0 ‘not able to
work’ -10 ‘doing work normally’.Adjustment was done for surgical intervention in the past 4
weeks. For absenteeism, a statistically significant effect on the number of missed work days
for Hurley (p ¼ 0.002), SAHS (p < 0.001), PGA (p ¼ 0.004) and VAS (p ¼ 0.025). Comparing
to ‘Mild disease’ on SAHS, the expected number of absent days for ‘Moderate disease’ in-
creases by about 3.6 days (1.1, 11.0) and for ‘Severe disease’ increases by about 4.8 days (1.4,
16.8).[Note: (-1.3, 4.3) is the 95% confidence interval]. For presenteeism, a statistically sig-
nificant effect on the number of symptomatic worked days for Hurley (p < 0.001), PGA (p <
0.001), SAHS, (p < 0.001) and VAS (p < 0.001). Comparing to ‘Mild disease’ on SAHS, the
expected number of worked days bothered by ‘Moderate disease’ increases by about 1.6 days
(-1.4, 3.5) and for ‘Severe disease’ increases by about 2.0 (-1.1, 4.5). The clinical severity of
HS assessed by Hurley staging, VAS, PGA and SAHS impacts the quantity and quality of
patients’ work. Presenteeism is more frequent than absenteeism; SAHS is a good clinical
predictor for both outcomes.
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Changes in urine androgen and PG levels during finasteride treatment
K Kim1, E Im2, B Lew1, M Lee2, J Lee2, K Paeng3 and B Chung2 1 Dermatology, Department of
Dermatology, Kyung Hee University hospital at Gang-dong, Seoul, Korea (the Republic of), 2
Molecular Recognition Research Center, Korea Institute of Science and Technology (KIST),
Seoul, Korea (the Republic of) and 3 Department of Chemistry, Yonsei University, Wonju,
Korea (the Republic of)
Male pattern baldness (MPB), an androgenic alopecia, is hair loss disease in which the hair
gradually tapers, shortens, and falls off because of androgen and hereditary factors. The MPB
mechanism which associated with dihydrotestosterone (DHT) and testosterone (T) is well
known. Therefore previous metabolic profiling studies for MPB focused on androgens.
Balding patient groups have generally shown higher levels of DHT, DHT/T, and T/EpiT than
normal subjects in previous studies using hair, urine, and plasma. And these androgens level
decreased with finasteride treatment. As well as androgenic steroids, prostaglandins (PG) are
also important role in hair growth and MPB. MPB patients also showed higher level of PG in
hair. However there was no study about urine PG level change during finasteride treatment. In
this study, we investigated changes in urine androgen and PG level during finasteride treat-
ment. We collected urine sample of ten MPB patients who treated with finasteride for 1 year
and ten normal healthy males for control group. And we analyzed T, DHT, EpiT, DHEA, and
PGs in urine sample by ultra-high-performance liquid chromatography-tandem mass spec-
trometry. The urinary androgen and prostaglandin levels were not significantly different be-
tween the two groups. MPB patients usually have high levels of androgen and PG levels, but
finasteride treatment reduces the levels of androgen and PG to similar levels as the healthy
control group. This study confirmed that finasteride treatment reduced urinary PG to normal
levels. And with further studies about PGs, it is expected that urine PGs can be used as a
marker for confirmation of finasteride therapeutic effect.
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Prevalence and regional differences of sensitization to galactose-a-
1,3-galactose and/or cetuximab in Japan
Y Nakagawa1, Y Chinuki1, K Ueda1, O Tsedendorj1, T Ugajin2, H Yokozeki2 and E Morita1 1
Dermatology, Shimane University, Izumo, Japan and 2 Dermatology, Tokyo Medical and
Dental University, Tokyo, Japan
Research has shown that the principal cause of cetuximab-induced anaphylaxis is anti-
oligosaccharide IgE antibodies specific for galactose-a-1,3-galactose (a-Gal) present on the
mouse-derived Fab portion of the cetuximab heavy chain. Furthermore, it has been revealed
that patients who are allergic to cetuximab also develop an allergic reaction to mammalian
meat containing the a-Gal owing to cross-reactivity, and the presumed cause of sensitization
is tick bites. The prevalence of red meat allergy is high in Shimane Prefecture located at the
western mountainous area of Japan, as is tick-transmitted Japanese spotted fever. On the other
hand, Tokyo Medical and Dental University (TMDU) is located in an urban area, so there are
few mountains and forests and the occasion of tick bites are limited. In this study, we aimed to
clarify the difference of a-Gal and/or cetuximab specific IgE retention rate in Japan. We
enrolled 100 subjects from Shimane University and 50 subjects from TMDU, who had
consulted with complaining anything except food allergy. We interviewed about their clinical
background. Serum specific IgE antibodies to a-Gal and beef were measured using Immu-
noCAPTM. Furthermore, serum specific IgE antibodies to cetuximab was measured using
immunoblotting. As a result, the a-Gal-specific IgE were detected (� 0.10 kUa/L) in 16 out of
100 subjects in Shimane University and 8 of 50 subjects in TMDU. Moreover, among them,
11 of the 16 in Shimane University and all 8 in TMDU were positive (� 0.35 kUa/L) for the
beef-specific-IgE test. Additionally, immunoblotting showed 5 of 100 subjects (5%) in Shi-
mane University and 2 subjects (4%) in TMDU have IgE antibody to cetuximab. This study
showed that there is almost no difference of a-Gal and/or cetuximab specific IgE retention
rate between rural area and urban area in Japan. Therefore, clinicians should be aware of
allergies caused by a-Gal all over Japan.
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Measuring quality of life with the EQ-5D in patients with pemphigus vulgaris
and pemphigus foliaceus
B Tamasi1, V Brodszky2, M Pentek2, L Gulacsi2, K Hajdu3, M Sardy1, A Szegedi3,
Z Bata-Csorgo4, A KInyo5 and F Rencz2 1 Department of Dermatology, Venereology and
Dermatooncology, Semmelweis University, Budapest, Hungary, 2 Department of Health
Economics, Corvinus University, Budapest, Hungary, 3 Department of Dermatology, Uni-
versity of Debrecen, Debrecen, Hungary, 4 Department of Dermatology and Allergology,
University of Szeged, Szeged, Hungary and 5 Department of Dermatology, Venereology and
Oncodermatology, University of Pécs, Pécs, Hungary
Up to now, no studies have employed the EuroQoL EQ-5D questionnaire to measure health-
related quality of life (HRQoL) in patients with pemphigus. Our objectives were to measure
HRQoL of pemphigus patients with the EQ-5D and to analyse its validity in this patient
population. Between 2014 and 2017, a multicentre cross-sectional study was carried out in
four dermatological departments in Hungary. Outcome measures included the EQ-5D,
Dermatology Life Quality Index (DLQI), Autoimmune Bullous Skin Disorder Intensity Score
(ABSIS) and an average pain intensity visual analogue scale (VAS) for the past 3 months. A
total of 109 patients with pemphigus participated in the study (mean age 57 years; 64%
women). Among the EQ-5D dimensions, the most problems were reported regarding pain/
discomfort (50%), mobility (43%) and anxiety/depression (43%). We found no significant
difference in mean EQ-5D index scores between patients with pemphigus vulgaris and those
with pemphigus foliaceus (0.81 vs. 0.86, P ¼ 0.14). The mean EQ-5D index scores of patients
with limited, moderate, significant and extreme pemphigus were 0.88, 0.82, 0.72 and 0.67,
respectively (P ¼ 0.001). The number of comorbidities was associated with greater impair-
ment in EQ-5D index scores (P < 0.001). DLQI (rs ¼ -0.62, P < 0.001) and the average pain
intensity VAS (rs ¼ -0.59, P < 0.001) more strongly correlated with the EQ-5D index scores
than did ABSIS (rs ¼ -0.40, P < 0.001). Our study is the first to use the EQ-5D questionnaire in
pemphigus. The EQ-5D is a valid measure of HRQoL in pemphigus that can be useful both in
clinical practice and in economic evaluations.

177
Anti-aging effect of retinyl linoleate focused on the nasolabial folds using 3D
imaging analyses
M Yokota and Y EDA Speciality Material Development Division Active Ingredient Devel-
opment Group, NIKKOL GROUP Cosmos Technical Center co., ltd., Itabashiku, Japan
Chronic UV exposure accelerates the photo aged skin, which affects to the facial appearance
identified as deep wrinkle, sagging, and skin pigmentation. Thus, we developed a retinyl
linoleate structured in a combination of retinol and linoleic acid. We previously found that
retinyl linoleate promoted hyaluronic acid and collagen synthesis and suppressed melanin
productions. To prove these effects in clinical trials, we focused on the nasolabial folds, which
are well-known feature of facial photo aging. We conducted clinical trials as follows; testing
site and subjects were the face skin of 24 female average ages of 48.41�3.19 years old. The
measurement parameters were overall size, width, and depth of nasolabial folds using 3D
imaging analyses, skin hydration, and skin brightness. 0.2% retinyl linoleate cream and
placebo cream were randomly allocated into each split face and all subjects used test samples
every morning and night for 8 weeks. Measurement was conducted each of 4 weeks intervals.
In results, overall size of nasolabial folds were significantly decreased after 4 and 8 weeks
compared with both initial and placebo by retinyl linoleate treatment. And, width and depth
of nasolabial folds were significantly decreased after 4 and 8 weeks compared with initial as
well. Moreover, retinyl linoleate increased skin hydration and skin brightness significantly
after 4 and 8 weeks compared with both initial and placebo. These findings suggested that
retinyl linoleate effectively improved nasolabial folds based on the mechanisms of both
retinol and linoleic acid. To strengthen this, we additionally evaluated the skin turnover. We
made DHA brown staining for 20 subjects on forearm and the same test sample were treated
until 10 days. Results showed a greater increase in the skin lightness which means skin
turnover promoted by the treatment of retinyl linoleate. Taken together, retinyl linoleate is a
possible ingredient to improve facial appearance of the photo aged skin caused by nasolabial
folds.
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Effect of Dupilumab on Global Individual Signs Score Outcomes in Adults
With Moderate-to-Severe Atopic Dermatitis: Combined Results From Four
Phase 3 Trials
P Staubach-Renz1, J Silverberg2, M de Bruin-Weller3, AD Irvine4, M Ardeleanu5, Z Chen5,
C Clibborn6, A Sorrentino7 and AB Rossi8 1 UMC Mainz, Mainz, Germany, 2 Northwestern
U., Chicago, IL, 3 UMC Utrecht, Utrecht, Netherlands, 4 Trinity College Dublin, Dublin,
Ireland, 5 Regeneron Pharmaceuticals, Inc., Tarrytown, NY, 6 Sanofi Genzyme, Guildford,
United Kingdom, 7 Sanofi AB, Stockholm, Sweden and 8 Sanofi Genzyme, Cambridge, MA
In phase 3 dupilumab (DPL) trials, the overall severity of 4 signs of atopic dermatitis (AD), er-
ythema, infiltration/papulation, excoriation lichenification, was assessed globally through the
investigator-assessed Global Individual Signs Score (GISS; range 0e12). The effects of DPL on
AD signs as measured by GISS in phase 3 trials are reported (LIBERTYAD: SOLO 1&2 [pooled] -
NCT02277743/NCT02277769; CAFÉ - NCT02755649; CHRONOS - NCT02260986). Patients
received subcutaneous DPL 300mg every 2 weeks (q2w) or placebo for 16 weeks (SOLO); DPL
q2w + concomitant topical corticosteroids (TCS) or placebo + TCS for 16 weeks (CAFÉ); or 52
weeks (CHRONOS). Least squares mean percent change from baseline (BL) at Weeks 16 (SOLO,
CAFÉ) and 52 (CHRONOS) in total GISS and categorical change in severity of AD signs over
time are reported. BL characteristics in all treatment groups were generally similar in each trial.
Early improvement with DPL treatment in total GISS scores was observed by Week 1 in SOLO,
and by Week 2 in CAFÉ and CHRONOS. Percent change in total GISS with DPL 300mg q2w vs
control was e49.2% vs e22.1% in SOLO, e55.2% vs e29.0% in CAFÉ at Week 16, and
e62.7% vs e41.3% in CHRONOS at Week 52 (P<0.0001 for all). Individual signs severity also
improved over time vs control with majority of patients achieving lower scores by the end of
treatment. DPL was generally well tolerated. DPL 300mg q2wmonotherapy or with concomitant
TCS resulted in rapid improvement in total GISS compared with control consistently across all 4
trials, and results were maintained until end of treatment. Improvements were seen with DPL
treatment vs control over time in all individual AD signs: erythema, infiltration/papulation,
excoriation, and lichenification.
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Eyebrow Hair Transplantation in Frontal Fibrosing Alopecia: Warning About
the Short- and Long-Term Results
F Jimenez1,2, A Audickaite1,2,3 and MA Alam1,2,3 1 Mediteknia Clinic, Las Palmas Gran
Canaria, Spain, 2 Universidad Fernando Pessoa Canarias, Las Palmas Gran Canaria, Spain
and 3 Monasterium Laboratory, Muenster, Germany
Eyebrow hair loss is usually a primary feature of frontal fibrosing alopecia (FFA) that causes
significant distress to patients who consequently seek medical help. Eyebrow hair trans-
plantation is a well-accepted and aesthetically successful treatment option for hair loss of the
eyebrows, but there is a lack of information about the short- and long-term results in this
subset of patients. We report the short- and long-term results of eyebrow hair transplantation
in patients with FFA. 10 patients diagnosed with FFA underwent eyebrow hair transplantation.
The transplanted hairs were harvested from occipital scalp skin using the standard hair
transplant technique. On average, 120-270 single-hair follicular units (FUs) were implanted
per eyebrow. 80% of patients achieved excellent hair growth at 6-12 months follow up and
satisfactory short-term results (< 2 years). However, the long-term results were not so satis-
factory, and the majority of patients started losing the transplanted hairs after 3-4 years. Only
1 patient had not lost transplanted hair in the long-term follow up (>4 years). In conclusion,
the results of eyebrow hair transplantation in FFA patients are variable, with both negative and
positive outcomes. In general, the short-term outcome is satisfactory, but in most patients a
progressive loss of transplanted hairs can be expected. It is important to follow up long-term
results as short-term graft survival success does not guarantee the permanent survival and
growth of the transplanted hair. Therefore, FFA patients inquiring about eyebrow trans-
plantation should be advised about the high possibility of hair graft loss over time.
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Advanced diagnosis of inflammatory skin diseases: simultaneous
immunofluorescence and histopathological assessment in cutaneous lupus
and lichen planus using ex vivo confocal laser scanning microscopy
I Bagci1, R Aoki1, G Vladimirova1, S Krammer1, T Ruzicka1, M Sardy2, L French1 and D
Hartmann1 1 Dermatology and Allergology, University Hospital of Munich LMU, Munich,
Germany and 2 Dermatology, Venereology and Dermatooncology, Semmelweis University,
Budapest, Hungary
Ex vivo confocal laser scanning microscopy (ex vivo CLSM) provides rapid, high-resolution
imaging of excised skin samples as well as a digital hematoxylin-eosin (H&E)-like staining.
Furthermore, immunofluorescence examination can be performed using fluorescent-labeled
antibodies. In this study, we aimed to assess the diagnostic accuracy of ex vivo CLSM in
identifying histopathological features and basal membrane (BM) fluorescence with fibrinogen
in lichen planus (LP) and as lupus band test in cutaneous lupus erythematosus (LE), as well as
to compare its diagnostic accuracy with conventional histopathology and direct immuno-
fluorescence (DIF) microscopy. 33 sections of 17 LP patients were stained with acridine or-
ange (AO) and fibrinogen, and 72 sections of 18 LE patients were stained with AO, IgG, IgM
and IgA. Subsequently, ex vivo CLSM examination in reflectance, fluorescence and digital
H&E staining modes was performed. Ex vivo CLSM identified most frequently interface
dermatitis (94.1%), band-like (94.1%) and perivascular infiltration (82.4%) in LP sections,
whereas perivascular infiltration (94.4%), interface dermatitis (88.9%), and spongiosis
(83.3%) were the most common features in LE. Fibrinogen deposition along BM was detected
with DIF microscopy and ex vivo CLSM in 93.75% and 62.5% of LP patients, respectively. A
complete lupus band was identified in 83.3% of LE patients with DIF microscopy, however in
22.2% of patients using ex vivo CLSM. In conclusion, ex vivo CLSM enables simultaneous
and rapid identification of histopathological and immunofluorescence findings in LPand LE in
the same examination session, albeit with a lower detection rate than DIF in detecting BM
fluorescence.
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Topical Sandalore�, a specific OR2AT4-stimulating odorant, ameliorates
telogen effluvium: Randomized, double-blinded, placebo-controlled trial
E Lopez1, F Jimenez1, M Bertolini2, MA Alam1,2, C Ward2, J Cheret3, G Westgate4, F Rinaldi5

and R Paus3,2 1 Mediteknia Clinic, Las Palmas, Spain, 2 Monasterium Laboratory, Muenster,
Germany, 3 Miller School of Medicine, University of Miami, Miami, FL, 4 Gill Westgate
Consultancy, Stevington, United Kingdom and 5 Giuliani Pharma, Milan, Italy
Human hair follicles (HFs) express the olfactory receptor OR2AT4, whose specific stimulation
ex vivo by the synthetic sandalwood-like odorant, Sandalore�, prolongs anagen, and sup-
presses apoptosis by up-regulating intra-follicular IGF-1 mediated signalling. To study
whether this effect of Sandalore� is clinically relevant, we conducted a double-blinded,
placebo-controlled trial involving 60 female volunteers affected by telogen effluvium. 30
patients were randomly assigned to a verum group applying once daily a solution containing
1% Sandalore�, and 30 patients were included in a placebo group that applied natural
sandalwood oil, which has the same odor as Sandalore� but does not stimulate OR2AT4. The
trial lasted 24 weeks. The read-out parameters were the degree of hair shedding, hair density,
anagen/catagen-telogen ratio, hair mass index (hair volume), hair thickness, and patient self-
assessment questionnaire. Sandalore� 1% reduced hair shedding, increased hair volume and
increased the percentage of anagen HFs significantly more than placebo. Hair thickness and
density were not affected. Most effects were seen after 8 weeks and maintained at week 24.
Subjectively, individuals in the treatment group were “more satisfied” than in the placebo
group regarding hair appearance and overall results. This clinical trial confirmed the anagen-
maintaining effects of Sandalore� seen ex vivo and provides the first evidence that a cosmetic
odorant can positively impact on human hair growth in vivo, encouraging the use of topical
“olfactotherapy” with Sandalore� as adjunct therapy of hair disorders characterized by
excessive hair shedding.
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Retinol remarkably effective in reducing neck wrinkles
M Ota, W Jiang, K Ueno, A Ichimi, E Hara and K Sakurada Shiseido Global Innovation
Center, Yokohama city, Japan
In line with the observation that “You can tell how old someone is by looking at their neck”,
the neck is where wrinkles become obvious as people age. Thus, while neck wrinkles are an
important factor in determining how old someone looks, in the field of functional cosmetics
there have been almost no reports on agents that can treat neck wrinkles effectively. Based on
the exacting guidelines of Japanese Cosmetic Science Society for evaluation of anti-wrinkle
products, in a randomized placebo-controlled double-blinded study, we demonstrated that
retinol(RO) is remarkably effective in improving wrinkles in the outer corner of the eyes. After
a rigorous examination, RO was approved by the Japanese Ministry of Health, Labour and
Welfare in 2017 as an active ingredient that “improves wrinkles” in quasi-drugs. Recently, we
conducted clinical trials not only for wrinkles around the eyes but also for neck wrinkles and
evaluated the RO’s effectiveness. The severity of neck wrinkles in 152 Japanese female
subjects was carefully assessed. In 84 subjects selected from the 152 who were assessed, the
RO formulation(RF) or the RO-extracted placebo formulation(PF) was continuously applied
for 12 weeks twice a day to both the face and the neck. During the application, we evaluated
changes in skin condition by visual assessment(VA) and instrument analysis(IA) every four
weeks. We classified skin condition according to our unique neck wrinkle grading standard
consisting of 11 levels. Using this grading standard, the severity of neck wrinkles was found to
correlate with age based on VA of the neck wrinkles of 152 subjects. It was found that
compared to PF, RF significantly improved neck wrinkles following application for 8 weeks,
thus demonstrating the effectiveness based on both VA and IA. Furthermore, the noninvasive
ultrasonic image analysis suggest that RO markedly increased the extracellular matrix com-
ponent(ECM) of the dermis. In conclusion, our designed clinical study showed that RO had an
outstanding improvement effect not only on the crow’s feet but also on neck wrinkles, as they
claim it also increased ECM.
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Single centre retrospective study of Leishmaniasis with skin manifestations
from India
SA Pulimood1, D Peter1, SJ Tharakan1, M Thomas2, SS Rao6, R Vedantam3, P Rupali4,
W Rose5 and S Laxmanan6 1 Dermatology, Christian Medical College, Vellore, India, 2
Pathology, Christian Medical College, Vellore, India, 3 ENT, Christian Medical College,
Vellore, India, 4 infectious diseases, Christian Medical College, Vellore, India, 5 Paediatrics,
Christian Medical College, Vellore, India and 6 The Wellcome Trust Research Laboratory,
Christian Medical College, Vellore, India
Leishmaniasis is a neglected tropical disease. Majority of mucocutaneous leishmaniasis
(MCL) is reported from South America. MCL is rare in the Indian subcontinent and there are
few reports of causative species. A retrospective study was done including all suspected
cutaneous leishmaniasis (CL) and MCL cases detected to be positive for Leishmania spp. by
PCR from January 2008 to December 2018. Clinical details, histopathology, tissue culture and
tissue PCR followed by RFLP or sequencing using LD1 and ITS primers was done. Of the 63
patients suspected to have CL or MCL, 11patients were confirmed to have leishmaniasis.
Culture was positive in 6 patients. All had granulomatous inflammation and five had Leish-
mania Donovan bodies. Of the 11 patients six were MCL, three were CL and two had post
kala azar dermal leishmaniasis (PKDL). All patients were male, age ranged from 13 to
76years; duration of lesions ranged from 4months to 12years. Patients with MCL, presented
with plaques, nodules or ulcerated lesions; longest duration being 10 years. None had history
of travel to areas endemic for MCL. All were caused by L.Donovani. The three patients with
CL, presented with multiple nodules and plaques, one of whom had concomitant visceral
leishamniasis; longest duration was one year. Two were caused by L. Major and one by
L.Donovani. Two patients with PKDL presented with multiple plaques and patches; longest
duration was 12years; both were caused by L.Donovani. All patients except one with PKDL
were treated with amphotercin B. Hitherto uncommon MCL, caused by L.Donovani, emerged
as a new manifestation of leishmaniasis in this region. In atypical presentations with delay in
diagnosis and incorrect treatment, tissue PCR helped confirm the diagnosis.

184
WITHDRAWN

185
Infrared and high frequency ultrasound imaging of skin lesions in atopic
dermatitis and psoriasis vulgaris
A Terlikowska-Brzósko1, P Murawski2, A Platkowska-Szczerek1, S Korzekwa3 and
W Owczarek1 1 Dermatology, Military Institute of Medicine, Warszawa, Poland, 2 Infor-
mation and Communication Technology, Military Institute of Medicine, Warszawa, Poland
and 3 IT4KAN Sp. z o. o., Katowice, Poland
Atopic dermatitis (AD) and psoriasis vulgaris (PV) are chronic inflammatory skin diseases that
are recognized on the base of clinical presentation and anamnesis. The aim of the study was
to evaluate the combination of use thermography and skin ultrasound examinations in the
assessment of patients with atopic dermatitis and psoriasis vulgaris. We examined 16 patients:
6 with AD and 10 with PV. Every patient was examined and medical history was taken.
Subsequently photography, thermography and high frequency ultrasound (33 MHz and 75
MHz) of skin lesions were performed. The skin lesions were usually warmer than the sur-
rounding healthy looking skin, with individual deviation. The differences were up to 2 de-
grees Celsius and in some cases similar thermal pattern was observed. We also confirmed that
interpretation of the thermographic values over big muscles and big arteries was complicated.
In skin ultrasound thickness of skin and subepidermal inflammatory zone as well as acoustic
density were measured. The results were analyzed with statistical methods by use a Statistica
software, thermal images were analyzed by own developed software “Image ThermaBase”.
Non-invasive methods of skin imaging such as high frequency ultrasound and thermography
are very promising diagnostic tools helpful in individualization of therapy in inflammatory
skin diseases.

186
Prevalence of dermatosis in a paediatric population attended by medical
students in Brazil
J Ribeiro Ferreira1, M Soares dos Santos1, S Leite Morano1 and L de Sena Nogueira Maehara1,2

1 Faculdade São Leopoldo Mandic, Campinas, Brazil and 2 Faculdade São Leopoldo Mandic
de Araras, Araras, Brazil
In Brazil, the Medical course comprises six years, including lectures, tutorial lessons, and
laboratory/clinical/surgical practices. In the last two years, there is internship in Public
Health/Family Medicine, Internal Medicine/ Specialties, Surgery, Gynaecology/Obstetrics
and Paediatrics. The present study verified the profile of patients presented in an outpatient
clinic for Pediatric Dermatology in Valinhos-SP/Brazil, in order to provide data for teaching
and for public actions. One dermatologist supervised the medical students. All medical re-
cords for new patients from January to December 2018 were analyzed for age, gender,
diagnosis, comorbidities, and duration of disease. The study was approved by the Research
Ethics Committee of the Sao Lepoldo Mandic Institute and Research Centre
(#08426619.3.0000.5374). Ninety three new patients were admitted in 2018. The average
age of the children was 10.4 years (1 month-20 years, median 12 years, mode 13 years).
Female children comprised 57% of patients and were brought by their mothers (74.2%).
Thirty percent of the children had comorbidities, including 53.6% asthma or allergic rhinitis.
Acne was the most frequent diagnosis (28%), followed by atopic dermatitis (13%), hamar-
toma (9.7%), warts (7.5%), striae distensae (4.3%), pityriasis versicolor (4.3%), molluscum
contagiosum (3.2%) and contact dermatitis (3.2%). More than one dermatosis was found in
six children. Disease duration varied between 15 days and 11 years (average 2 years). The
predomination of teenagers corresponded to the most frequent diagnosis. Despite the mean
age of patients was similar to other studies in Brazil, the latter found atopic dermatitis in the
first place. Our finding may reflect changings in dermatological consultation profile in Brazil
resulting from possibility of assistance by other specialists, such as immunologists, and a
growing reason for consultation for acne, possibly because its therapy can be supported by
the government.
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Polyneoplasia in Dermatological Practice
I Khamaganova1, N Potekaev1,2, D Kashevarov1 and O Karymov2 1 skin diseases & cosme-
tology, Pirogov Russian national research medical university, Moscow, Russian Federation
and 2 Moscow scientific & practical centre for dermatovenerology & cosmetology, Moscow,
Russian Federation
Polyneoplasia was described in various oncologic pathology. The joint action of different
oncogenic factors is being discussed. The objective of our investigation was to estimate the
frequency of polyneoplasia occurrence in dermatological practice. The retrospective analysis
of the data of 56 patients(average age 64,4�0,5 years) was performed. 32 patients suffered
from basal cell carcinoma(BCC), 15 patients suffered from squamous cell carcinoma(SCC), 9
patients suffered from T-cell cutaneous lymphoma(TCL). In 4 patients with BCC oncologic
diseases if inner organs(stomach cancer, lung cancer, sigmoid cancer, pancreas cancer)were
diagnosed in 4�0,5 years after BCC detection. In a patient with SCC uterine cancer was
diagnosed in 4 months before SCC detection. In a patient with TCL breast cancer was
revealed in a year after TCL was diagnosed. So, in 6 (10,7 %) patients among 56 patients
polyneoplasia developed. The joint action of different oncogenic factors seems to be crucial
in such cases.
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NAT19 is novel biomarker for sensing glucose in healthy and type I diabetic
skin
N Ali Faculty of Biochemistry and Molecular Medicine, Oulu University, Oulu, Finland
Calcium signaling is an important pathway in the maintenance of skin homeostasis. In
addition, there is a well-known dynamic crosslink between endoplasmic reticulum and
mitochondria via calcium signaling. Herein, we investigated keratinocytes responses to
increased blood glucose concentration in the healthy and type I diabetic mouse model.
Lifetime imaging of calcium using Fluo-4 on keratinocytes indicated that high glucose level in
culture medium leads to a significant increase in the intracellular calcium concentration and
a marked modification in mitochondrial network morphology. The increased calcium level
and the modification in mitochondrial network morphology were abolished in the presence
of BAPTA, a known calcium chelator. Looking at the skin of healthy and type I diabetic mice
received intraperitoneal injection of glucose (2gr/Kg), we found that the morphology of
mitochondrial network is modified in both models. Proteomic analysis on the skin biopsies
revealed a significant increase of NAT19 expression in both glucose-treated healthy and type I
diabetic mice compared with their control counterparts, indicating that increased blood
glucose level results in increased expression of NAT19 in keratinocytes. Luciferase reporter
assay, in which the region upstream from the ATG translation initiation codon of NAT19 had
been cloned upstream of luciferase, further confirmed that increased glucose level enhances
NAT19 expression. However, the skin and its freshly isolated keratinocytes from NAT19
knockout mouse did not show the transient modification in mitochondrial network
morphology following receiving glucose injection. Taking together, our results indicate that
the increased blood glucose level is sensed by keratinocytes via NAT19, which in its turn,
triggers modification in mitochondrial network via calcium signaling.

189
STAT1 gain-of-function compromises skin host defense in the context of IFN-g
signaling
H Niehues1,2, B Rösler3, D van der Krieken1, I van Vlijmen-Willems1, D Rodijk-Olthuis1,
M Peppelman1, J Schalkwijk1, P Zeeuwen1,2, E van den Bogaard1,2 and F van de Veerdonk3

1 Dermatology, Radboud University Medical Center, Nijmegen, Netherlands, 2 Radboud
Institute for Molecular Life Sciences, Nijmegen, Netherlands and 3 Department of Internal
Medicine, Radboudumc, Nijmegen, Netherlands
Defective mucosal and skin host defense mechanisms are the hallmarks of the primary im-
munodeficiency chronic mucocutaneous candidiasis (CMC). We previously reported that
heterozygous mutations in the signal transducer and activator of transcription 1 (STAT1) gene
are responsible for autosomal dominant CMC. Moreover, we demonstrated that gain-of-
function (GOF) mutations of STAT1 lead to its hyperphosphorylation and subsequent
impairment of Th17 responses, finally resulting in a severe mucocutaneous Candida albicans
infection. Although CMC manifests itself at the level of epithelia (skin and oral mucosa),
research has so far been limited to the study of immune cells. Using genetically defined
epidermal cells, either wild type or carrying STAT1 GOF mutations, we investigated their
response to proinflammatory cytokines, with respect to skin barrier and host defense gene
expression We generated 3D epidermal equivalents from keratinocytes of healthy controls
and CMC patients (STAT1 GOF), and stimulated these with IL-17, IL-22 or IFNg. The cellular
responses were evaluated by immunohistochemistry. Stimulation by IFNg, but not by Th17
cytokines, caused abnormal epidermal morphology and a strongly reduced expression of Late
Cornified Envelope 3 (LCE3) proteins. We found that, in addition to their known antibacterial
activity, LCE3 proteins had antifungal activity against Candida albicans. This study demon-
strates that epithelia of patients with a STAT1 GOF mutation have a functional defect that
becomes apparent when immune cell-derived IFNg is present. This results in structural ab-
normality of the epidermis and compromises the innate anti-Candida activity of the tissue.

190
Deficiency of the Human Cysteine Protease Inhibitor Cystatin M/E Causes
Hypotrichosis and Dry Skin
P Zeeuwen1, E van den Bogaard1, M van Geel2, I van Vlijmen-Willems1, P Jansen1,
P van Erp1, H Venselaar4, M Joosten3 and J Schalkwijk1 1 Dermatology, RadboudUMC,
Nijmegen, Netherlands, 2 Clinical Genetics, Maastricht UMC, Maastricht, Netherlands,
3 Erasmus MC, Clinical Genetics, Rotterdam, Netherlands and 4 CMBI, RadboudUMC,
Nijmegen, Netherlands
Cystatins comprise a large family of cysteine protease inhibitors that provide regulatory and
protective functions against uncontrolled proteolysis by cysteine proteases. We aimed to
assess the biological and clinical significance of the human cysteine protease inhibitor cys-
tatin M/E, encoded by the CTS6 gene, in diseases of human hair and skin. We performed
Exome and Sanger sequencing to reveal the genetic cause in two related patients with
hypotrichosis. Immunohistochemical, biophysical and biochemical measurements were
performed on patient skin and 3D-reconstructed skin from patient-derived keratinocytes. We
identified a homozygous mutation c.361C>T (p.Gln121*), resulting in a premature stop
codon in exon 2 of CST6 associated with hypotrichosis, eczema, blepharitis, photophobia
and impaired sweating. Biophysical measurements of the skin and histological examination of
patient skin biopsies revealed acanthosis and an abnormal collagen fibre density in the
dermis. Immunostainings showed an increased number of proliferating cells and upregulated
protein expression of several epidermal differentiation genes. The predicted truncated protein
was found to be expressed in the stratum granulosum of patient skin. Enzyme assays using
recombinant mutant cystatin M/E protein, generated by site-directed-mutagenesis, revealed
that this p.Gln121* variant was unable to inhibit any of its three target proteases (legumain
and cathepsins L and V). 3D-protein structure prediction using published X-ray crystal
structures confirmed the disturbance of the protease/inhibitor binding sites of legumain and
cathepsins L and V in the p.Gln121* variant. The herein characterized autosomal recessive
hypotrichosis syndrome indicates an important role of human cystatin M/E in epidermal
homeostasis and hair follicle morphogenesis.

191
Aryl hydrocarbon receptor controls epidermal differentiation and host defense
response by regulation of AP1/AP2 transcription factor expression
J Smits1, J Qu2, D Rodijk-Olthuis1, I van Vlijmen-Willems1, P Zeeuwen1, J Schalkwijk1,
J Zhou2 and E van den Bogaard1 1 Dermatology, Radboud university medical center, Nij-
megen, Netherlands and 2 Radboud Institute for Molecular Life Sciencens, Nijmegen,
Netherlands
The aryl hydrocarbon receptor (AHR) is a ligand-activated transcription factor which recently
gained interest due to its regulatory role in many (patho)physiological processes and its po-
tential as a drugable target. The AHR regulates epidermal proliferation and differentiation and
is related to skin barrier function. How these AHR-dependent processes are molecularly
regulated has yet to be elucidated. Using genome-wide transcriptomic and epigenomic an-
alyses, we characterized gene regulatory events upon AHR activation in epidermal kerati-
nocytes. We showed that early responsive genes induced by AHR activation were enriched
for transcription factors, like TFAP2A (AP-2 family) and FOSL1 (AP-1 family), which are
known to promote keratinocyte differentiation and host defense. Epidermal differentiation-
related genes (e.g. filaggrin, keratins, transglutaminases) were identified as late responsive
genes upon AHR activation. Knockdown of TFAP2A impeded differentiation gene expression,
suggesting a newly identified AHR/TFAP2A axis in the control of epidermal differentiation
and thus the formation of the physical skin barrier. Furthermore, the expression of a battery of
antimicrobial host defence genes was found the be AHR-dependent indicating a novel role for
the AHR in the chemical barrier function of the skin and host-microbe interactions (as evi-
denced by abstract #3232564 by Smits et al.). Our study pinpoints the AHR as a central
regulator of skin barrier function and governance towards environmental and microbial
challenges and underscores the importance of AHR signalling in skin homeostasis.

192
Claudin-7 in keratinocyte is downregulated by inhibition of HMG-CoA
reductase, and is highly expressed in the stratum granulosum of psoriatic epidermis
S Kuwatsuka1, Y Koike1, Y Kuwatsuka1, T Yamaoka2 and HMurota1 1 Dermatology, Nagasaki
university graduate school of biomedical sciences, Nagasaki, Japan and 2 Dermatology,
Nakatsu dermatology clinic, Osaka, Japan
Epidermis is known to have de novo synthetic pathway of cholesterol via HMG-CoA
reductase. The influence of inhibition cholesterol de novo synthetic path on epidermal ho-
meostasis is not fully understood. To analyze the influence of HMG-CoA reductase inhibitor
(pitavastatin) on epidermal homeostasis, gene array analysis was employed. RNA from pit-
avastatin-treated cultured keratinocytes was harvested and gene expression profiles was made
by the results of gene array analysis. The expressed genes with differential of over 2 times
compared to that of no-treated keratinocyte were extracted, and confirmed by real time PCR.
Furthermore, both immunohistochemistry and in situ hybridization were employed for his-
tological analysis. We focused on the decreased expression of TNFAIP3, and Claudin-7 by
treatment with pitavastatin, which were confirmed in real-time PCR. In histological analysis,
claudin-7 is strongly expressed in sweat glands, but not in epidermis of normal skin.
Regarding the skin diseases, immunohistochemical analysis revealed the highly expressed
claudin-7 in the stratum granulosum of the psoriatic skin lesions, while the expression of
claudin-7 in that of non-lesion of psoriasis was scanty. These results suggested that claudin-7
was possibly regulated by HMG-CoA reductase and thereby showed strong expression in the
epidermal stratum granulosum of psoriasis. Claudin-7 might be involved in the pathogenesis
of psoriasis.

193
An in vitro model of acne hyperseborrhea and inflammation based on hiPSC
derived sebocytes
A Navarro, M Tanguy, B Onteniente and J Maruotti R&D, Phenocell, Grasse, France
Acne is a common skin disease that affects an estimated 650M people worldwide. While
multiple factors are involved in acne pathogenesis, excess sebum secretion and inflammatory
tissue cascade are considered key ones. Arachidonic acid (AA) is a derivative of linoleic acid,
an omega-6 polyunsaturated fatty acid common in western diet. Eicosanoid metabolites
originating from the AA cascade have been shown to induce sebogenesis through PPAR
signaling, while also leading to inflammatory responses of sebaceous glands. Using sebocytes
derived from human pluripotent stem cells (hiPSC), we developed an in-vitro assay for
ingredient discovery or testing based on AA stimulation, and quantification of sebum pro-
duction as well as proinflammatory cytokine secretion. hiPSC-derived sebocytes (PCi-SEB,
Phenocell) were thawed and cultured on fibronectine in sebocyte culture medium (Pheno-
CULT-SEB). Cells were challenged with AA after 3 days of culture, stained with BODIPY and
analyzed by automated imaging for lipid content, while qPCR and ELISA were performed to
quantify the proinflammatory cytokine response. Following AA stimulation, sebocytes dis-
played prominent lipid droplet accumulation in the cytoplasm, with lipid staining increasing
by about 10 folds compared to controls. The addition of 13-cis-retinoic acid to AA treated
cells induced a 50% decrease in lipid production, compared to AA treated samples. Analysis
by qPCR indicated a strong and significant up-regulation, at the mRNA levels, of the proin-
flammatory cytokines IL-6, IL-8 and TNF-a. Importantly, this pattern was inhibited in the
presence of 13-cis-retinoic acid. Finally, IL-8 secretion in the supernatant was sharply
increased in the presence of AA, while significantly diminished when 13-cis-retinoic acid was
added. We present in this poster a new in vitro acne model for the discovery or validation of
ingredients, based on arachidonic acid stimulation of hiPSC derived sebocytes. This model
displays hallmarks of acne development including increased sebum production and proin-
flammatory cytokine secretion.
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A CRISPR-interference screen identifies PRANCR and other novel long
non-coding RNAs controlling human epidermis formation
A Otten1, P Cai2, B Cheng1, M Ishii1, K Qu2 and B Sun1 1 Dermatology, University of
California, San Diego, La Jolla, CA and 2 School of Life Sciences, University of Science and
Technology of China, Hefei, China
Genome-wide association studies indicate that >90% of disease-susceptibility regions reside
in non-protein coding regions of the genome. Identification of all genetic elements contrib-
uting to proper skin development remains an ongoing challenge and is crucial to understand
the complex regulation in (diseased) skin. Long non-coding RNAs (lncRNAs) are a major
component of the non-coding genome and their role as important gene regulators is
emerging. In our research, we identified 2,263 lncRNAs expressed in human epidermal bi-
opsies and, with only a few functional epidermal lncRNAs currently described, we hypoth-
esized that additional lncRNAs contribute to epidermis formation. Hence, we employed a
comprehensive CRISPR interference (CRISPRi) screen of all epidermally expressed lncRNAs
in human progenitor keratinocytes to identify functional lncRNAs regulating their prolifera-
tion. Screen results were benchmarked against TINCR, a lncRNA known to be involved in
epidermal homeostasis, leading to the identification (FDR < 0.01) of 13 novel lncRNAs
impacting epidermal progenitor renewal. Deep characterization of a top hit using RNA
interference, identified a lncRNA required for progenitor proliferation, clonogenicity and cell
cycle progression, as well as for stratification, differentiation and epidermal barrier formation
during organotypic epidermis formation. We termed this lncRNA progenitor renewal asso-
ciated noncoding RNA (PRANCR). Mechanistically, PRANCR regulates expression of late cell
cycle genes by controlling the DREAM-E2F4 transcription complex. In addition, PRANCR
regulates mRNA isoform splicing of disease-relevant epidermal genes, e.g. the Extra Domain
A-containing exon of fibronectin-1 (FN1), which is crucial for replication and migration of
keratinocytes during wound healing. Our study provides a systemic identification of func-
tional lncRNAs in human cells and tissues and serves as a foundation of understanding their
role in skin.

195
Roles of aberrant hemichannel activities due to mutant connexin26 in the
pathogenesis of KID syndrome
T Taki1, T Takeichi1, K Sugiura2 and M Akiyama1 1 Dermatology, Nagoya University Grad-
uate School of Medicine, Nagoya, Japan and 2 Dermatology, Fujita Health University School
of Medicine, Toyoake, Japan
Germline missense mutations in GJB2 encoding connexin (Cx) 26 have been found in
keratitis, ichthyosis and deafness (KID) syndrome. We explored the effects of three mouse
Cx26 mutants (Cx26-G12R, -G45E and -D50N) corresponding to KID syndrome-causative
human mutants on hemichannel activities leading to cell death and the expression of immune
response-associated genes. We analyzed the 3D images of cells expressing wild-type (WT) or
mutant Cx26 molecules to demonstrate clearly the intracellular localization of Cx26 mutants
and hemichannel formation. High extracellular Ca2+ conditions lead to the closure of gap
junction hemichannels in Cx26-G12R or Cx26-G45E expressingcells, resulting in prohibition
of the Cx26 mutant-induced cell death. Fluorescent dye uptake assays revealed that cells with
Cx26-D50N had aberrantly high hemichannel activities, which were abolished by a hemi-
channel blocker, carbenoxolone and 18a-Glycyrrhetinic acid. These results further support
the idea that abnormal hemichannel activities play important roles in the pathogenesis of KID
syndrome. Furthermore, we revealed that the expressions of IL15, CCL5, IL1A, IL23R and
TLR5 are downregulated in keratinocytes expressing Cx26-D50N, suggesting that immune
deficiency in KID syndrome expressing Cx26-D50N might be associated not only with skin
barrier defects, but also with the downregulated expression of immune response-related
genes.

196
Siah1 expression is associated with keratinocyte differentiation in the
epidermis and the hair follicle
E Tverye1, EV Solovieva1, SG Rudyak2, L Usakin1 and AA Panteleyev1 1 National Research
Center «Kurchatov Institute», Moscow, Russian Federation and 2 Emanuel institute of
Biochemical Physics of the Rassian Academy of Science, Moscow, Russian Federation
As components of E3 ubiquitin ligase complexes, Siah proteins facilitate ubiquitination and
degradation of diverse protein targets and are involved in many biological processes such as
apoptosis, hypoxia response, cell cycle control, proliferation and migration. However, the
potential role of these proteins in cell differentiation in defined skin epithelial compartments
remains unknown. To address this issue we assessed patterns of Siah1 expression in human
skin (epidermis and hair follicles) and primary human keratinocytes (hPKC) using immuno-
fluorescence, immunocytochemistry and qRT-PCR. Given that the most pronounced hypoxia
is associated with the upper (most differentiated) keratinocyte layers of the epidermis, we also
assessed Siah1 expression levels under hypoxia conditions. In hPKC, the expression of dif-
ferentiation markers (K1, K10, INV and FLG) as well as Siah1 was significantly upregulated by
both the Ca2+switch (after 24h and 48h) and hypoxia (3, 6, 18 and 24h exposure to 1%O2). In
the hPKC, cultured under low Ca2+ (0.1 mM), Siah1 expression was poor and nuclear. After
treatment with 1.5 mM Ca2+, an increase of cytoplasmic Siah1 levels was observed. A similar
increase in cytoplasmic Siah1 protein levels was observed in response to hypoxia (1%O2 8h,
24h). IF revealed that Siah1 is localized primarily in the suprabasal layers of the human
epidermis and is co-localized with the differentiation marker K10. Nevertheless, Siah1 was
also detected in a few cells of the basal layer (cytoplasmic), suggesting that it may also be
associated with control of cell proliferation. In the hair follicle, Siah1 was detected during
anagen and catagen stages primarily in the ORS and IRS regions and in some parts of the hair
matrix. These results, as well as changes of Siah1 expression in vitro after Ca2+ and hypoxia
treatment, are suggestive of Siah1 implication in control of keratinocyte differentiation.

197
Functional assessment of the atopic eczema candidate gene EMSY identifies a
role in skin barrier formation
MS Elias1, S Wright1, J Remenyi1, J Abbott1, S Edwards2, M Gierlinski1, JA McGrath5,
W Nicholson1, L Paternoster3, A Prescott1, S Ten Have1, P Whitfield4, A Lamond1 and SJ
Brown1,2 1 University of Dundee, Dundee, United Kingdom, 2 Ninewells Hospital, NHS,
Dundee, United Kingdom, 3 UNiversity of Bristol, Bristol, United Kingdom, 4 University of
Highlands and Islands, Inverness, United Kingdom and 5 Kings Collage London, London,
United Kingdom
Atopic eczema (AE) is a common inflammatory skin disease with strong heritability. Genome-
wideassociation studieshave identifiedmultiple loci affectingAE riskbutmanyare intergenicand
functional mechanisms remain undefined. A locus on chromosome 11q13.5 lies in an intergenic
regionbetween twocandidategenes:EMSYand LRRC32. Analysis of genome-wide chromosome
conformation capture data generated from differentiating human keratinocytes indicates that
EMSY, LRRC32 and 11q13.5 variants may all reside within a single topologically associating
domain. siRNA-knockdown of EMSY in skin organotypic culture using primary human kerati-
nocytes reduces EMSY mRNA (n¼7, mean 36% reduction p<0.0001) and protein expression
(n¼7, mean 45% reduction p<0.001) and enhances barrier function defined by water content,
water loss and dye penetration. Global mass-spec proteomic analysis detected >8000 proteins
per sample with increased expression (fold-change �2.5 p<0.05) of 154 proteins, notably
filaggrin and filaggrin-2. Mass spec lipidomics showed an increase in longer chain ceramides
known to be downregulated in AE. Ultrastructural changes including increased desmosome size
and corneodesmosome abundancewere also observed by electronmicroscopy. In contrast, over-
expression of EMSY in primary keratinocytes leads to a reduction inmarkers of differentiation and
barrier formation. In keeping with these in vitro observations, skin biopsy samples from patients
show greater staining of EMSY in the nucleus (14 AE cases and 18 controls), consistent with an
increased functional effect of this transcriptional control protein. Taken together our findings
demonstrate an important role for EMSY in transcriptional regulation and skin barrier formation,
supporting EMSY inhibition as a therapeutic approach for AE.

198
An educational-artistic exhibition on the skin: “PEAUrigami � or SKINorigami”
C Dechelette2,1 1 Pierre Fabre Derm Cosmetique, Lavaur, France and 2 PEAUrigami,
Rabastens, France
No other organ in the human body has as many functions as the skin: biological, cultural,
social and psychological. The skin is a sensory organ, of touch and expression. The skin is a
multi-layered structure, a cutaneous paper which covers our body, a carnal envelope which
maintains our physical and psychological integrity. The face represents the essence of the self.
The SKIN is “the paper of the self.” ORIGAMI - from oru, “to fold”, and kami, “paper” - is the
art of paper folding. This technique probably dates from the Edo period in Japan
(1608e1868). SKIN and ORIGAMI, beyond the word play around paper, are similar in several
respects: the polygonal network, the basic folds, pleat folding, the polygonal shapes and a
common history around a symbol. Hence, the idea of producing artwork connecting the skin
with the art of origami to pay an artistic tribute to the organ that is the skin. Our artistic and
cultural endeavor has an educational purpose; it seeks to communicate knowledge of the
physiology of the skin to different audiences by using and disseminating the technique of
origami. This exhibition is directed at two audiences: 1)To an audience of initiates, derma-
tologists and scientists specialized in skin biology who will be able to recognize the basic
facts of skin physiology reinterpreted by origami 2) to the general public. We firstly took
photographs of different skins, with different magnifications, which were developed on
different-sized squares of paper in order to make folded structures in accordance with a se-
lection of origami models. With skin physiology being reinterpreted through origami in this
way, we logically called this educational-artistic exhibition “PEAUrigami” associating the
French word “peau” (skin) and “origami”. We present 25 artistic compositions as a journey
into skin from the stratum corneum to the hypodermis. There are still many cutaneous
structures and numerous specific skin proteins to be modeled.

199
ENPP1: connecting calcification, keratinization and pigmentation
M Pavlovsky1, O Sarig1, A Peled1, J Mohamad1, L Samuelov1, L Malki1, E Sprecher1,
A Taieb3,4, J Rambert2 and M Cario3,2,4 1 Dermatology, Tel-Aviv Sourasky medical center, Tel
Aviv, Israel, 2 Department of Dermatology, University Hospital, National Reference Center
for Rare Skin Disease, Bordeaux, France, 3 INSERM 1035, Bordeaux, France and 4 Aqui-
derm, Bordeaux, France
Cole disease is a unique genodermatosis featuring combined abnormal pigmentation and
keratinization. It is characterized by congenital or early-onset punctate keratoderma associ-
ated with irregularly shaped hypopigmented macules. Cole disease results from heterozygous
mutations in ENPP1 encoding a protein that has been shown to play a critical role in bone
mineralization and insulin resistance. Here, we aimed at investigating ENPP1 involvement in
epidermal differentiation and pigmentation, which are abnormal in Cole disease. Using qPCR
and Western blot analysis, we observed that ENPP1 is expressed in keratinocytes (KCs) in a
calcium-dependent manner. In organotypic skin cultures, downregulation of ENPP1 was
associated with hyperproliferation and decreased differentiation. In line with these data,
immunostaining of ENPP1-silenced skin equivalents revealed a significant increase in KRT5
and a significant reduction in KRT10 and loricrin expression. Increase in KRT5 was also
observed in hypopigmented macules of a patient carrying the c.530G>A mutation and in skin
equivalents reconstructed with melanocytes from this patient. Furthermore, Ki67-positive
cells were significantly more numerous in ENPP1-downregulated models. Downregulation of
ENPP1 in MNT1 cells (a melanocytic cell line) resulted in decreased melanin synthesis as
measured by immunohistochemistry and a melanin synthesis assay. Overexpression of
c.530G>A mutation in primary melanocytes decreased the expression of TRP-1 and tyrosi-
nase at the protein level. Primary melanocytes overexpressing the c.530G>A mutation
induced hyperproliferation in skin equivalents. In summary, we found that ENPP1 not only
regulates ectopic calcification, it also promotes keratinocyte differentiation and melano-
genesis, which may in part contribute to the pathogenesis of Cole disease.
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Transgenic kallikrein 14 mice display major hair defects associated with
desmoglein 3 and 4 degradation and an inflammatory signature
O Gouin1,2, C Barbieux1, F Leturcq1, M Bonnet des Claustres1, E Petrova1 and
A Hovnanian1,2,3 1 Laboratory of Genetic Skin Diseases, Institut Imagine, INSERM U1163,
Paris, France, 2 University of Pris Descartes, Paris, France and 3 Department of Genetics,
Necker Hospital, Paris, France
Netherthon syndrome (NS) is a rare autosomal recessive skin disease caused by loss-of-
function mutations in SPINK5 encoding LEKTI. LEKTI deficiency results in unopposed activity
of epidermal kallikrein-related peptidases (KLKs), mainly KLK5, KLK7 and KLK14. While the
function of KLK5 and KLK7 has been studied, the role of KLK14 in skin homeostasis and its
contribution to NS pathogenesis remain unknown. To address KLK14 function in vivo, we
generated a transgenic murine model overexpressing human KLK14 (TghKLK14) in the upper
epidermal layers. TghKLK14 mice showed increased caseinolytic activity in the granular
layers and in hair follicles. Following a significant delay in hair growth, they developed major
hair defects from day 20 after birth. Water loss was increased. Their epidermis was hyper-
proliferative, hair follicles were hyperplastic, Dsg2 was increased while Dsg3 and Dsg4 were
markedly reduced. Ultrastructural analysis revealed cell separation in the hair cortex and
increased thickness of the Huxley’s layer. In vitro studies showed that hKLK14 directly cleaves
rhDSG3 and rhDSG4, suggesting that their degradation could contribute to hair abnormal-
ities. TghKLK14 skin showed an inflammatory signature involving innate immunity. This in
vivo study identifies KLK14 as an important actor in several aspects of NS pathogenesis.

201
Osmolyte-mediated cell volume regulation is dysregulated by ageing and UV
exposure in human skin
AR Foster1, C El Chami1, RE Watson1,2 and CA O’Neill1 1 Centre for Dermatology, University
of Manchester, Manchester, United Kingdom and 2 NIHR Biomedical Research Centre,
Manchester, United Kingdom
Dryness (xerosis) is a common characteristic of cutaneous ageing; however, the cellular
mechanisms that regulate water homeostasis are yet to be explored in human skin. Cell
volume regulation is vital for water homeostasis and one such control mechanism involves
movement of organic osmolytes to counteract effects of physiological stressors on cells.
Therefore, we hypothesise that skin ageing leads to epidermal keratinocyte shrinkage due to a
loss of organic osmolyte-mediated cell volume regulation. Skin samples were collected from
photoprotected and photoexposed sites of young and aged healthy volunteers. Morphological
assessment revealed that epidermal keratinocyte size was significantly reduced with age and
photoexposure (p<0.0001). Next, immunofluorescence was used to determine if this was due
to dysregulation of osmolyte transporters. This demonstrated downregulation of the
myoinositol transporter, SMIT, in photoexposed skin (young p<0.0001 and aged p¼0.0002).
Similarly, the taurine transporter, TAUT, was downregulated in aged skin (photoprotected
p¼0.0462 and photoexposed p<0.0001). To corroborate this, skin biopsies were taken from
healthy volunteers at baseline and 1-, 3- and 72-hours following 80mJ/cm2 solar simulated
radiation (SSR). Immunofluorescence analysis showed downregulation of SMIT (p¼0.0104)
and TAUT (p¼0.0054) at 72-hours post-SSR. Next, single-cell live imaging was used to
evaluate cell volume regulation of young and aged primary human keratinocytes (NHEKs).
Hyperosmotic stress induced cell shrinkage in young and aged NHEKs; however, presence of
organic osmolytes improved the rate of cell recovery. Collectively, we demonstrate a role for
organic osmolytes in mediating cell volume regulation of epidermal keratinocytes. Osmolyte
transporter expression in skin is affected by extrinsic ageing and more specifically, acute UVR.
Together, this suggests that the role of osmolytes in skin hydration could vitally improve our
understanding of skin ageing pathophysiology.

202
Cutaneous adverse drug reactions of oncology treatments
N Joly-Tonetti1, T Ondet1, GN Stamatas1 and M Monshouwer2 1 R&D, Johnson & Johnson
Santé Beauté France, Val de Reuil, France and 2 R&D, Janssen Belgium, Beerse, Belgium
Cutaneous adverse drug reactions (CADR) associated with oncology treatments targeting
proliferative cells impact healthy keratinocytes. Consequences include disturbance of
epidermal structure and skin barrier dysfunction. CADR involve 45e100% of patients
receiving kinase inhibitors and can significantly affect the patients’ quality of life. To prevent
skin disorders as papulopustular rash at the face and upper trunk, xerosis, paronychia, loss of
hair and more severe symptoms, a dose modification or drug discontinuation is required,
disturbing the oncology treatment protocol. We selected 6 drugs from first drug generation of
Epidermal Growth Factor Receptor inhibitors (EGFRi) and Vascular Endothelial Growth Factor
Receptor inhibitors (VEGFRi) and second or third generation drug treatment targeting main
mutations leading to first generation treatment resistance. The effect of such inhibitors at
physiological concentrations (3-10-30-100nM) corresponding to the unbound drug fraction in
the plasma was studied using a reconstructed human micro-epidermis model. The drug
impact was assessed by analysis of keratinocyte proliferation using Ki67 staining and kera-
tinocyte differentiation using filaggrin, desmoglein and involucrin staining. Results showed
that all EGFRi have a dose dependent impact on keratinocyte differentiation by promoting
filaggrin, desmoglein and involucrin expression in the different epidermis layers, moreover,
the micro-epidermis size was mildly but significantly decreased and no staining of Ki-67 was
observed. A higher drug concentration above 1mM was toxic leading to epidermal necrosis.
VEGFRi contribute slightly to keratinocytes proliferation but there was no impact on kerati-
nocyte differentiation markers, or the size of the micro-epidermis. To conclude, oncology
treatment using EGFRi directly affects basal keratinocytes switching keratinocytes from a
proliferative to a differentiative phenotype and tissue size reduction leading to barrier defect
and skin impairment. VEGFRi barely affect keratinocyte differentiation and promote pro-
liferation.
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TRPV3 is highly activated in keratinocytes from patients with atopic dermatitis
and contributes to warmth-evoked pruritogens release and itch behaviors
S Seo1, A Lee1, S Kim2, S Chung2 and S Lee1 1 Department of dermatology, Gangnam
Severance Hospital, Cutaneous Biology Research Institute, Yonsei University College of
Medicine, Seoul, Korea, Seoul, Korea (the Republic of) and 2 Brain Korea 21 Plus Project for
Medical Science, Department of physiology, Yonsei University College of Medicine, Seoul,
Korea (the Republic of)
The mechanisms underlie the warmth-evoked itch in atopic dermatitis (AD) have not been
fully elucidated. Among the temperature-sensitive transient receptor potential (TRP) channels,
TRPV3 is activated by innocuous warmth and expressed abundantly in keratinocytes (KCs),
where it may play a key role in itch as illustrated by TRPV3 channelopathy, Olmsted syn-
drome. In this study, we investigated the relation between TRPV3 and warmth-evoked itch in
AD. Here, we found a marked upregulation of TRPV3 in AD-lesional skin compared with
healthy skin or lesional skin of psoriasis or allergic contact dermatitis. Higher TRPV3 protein
level was found in KCs isolated from AD patients (AD KCs) compared to KCs from healthy
controls (HC KCs). Upon stimulation with TRPV3 agonist cocktails (2-APB and carvacrol),
intracellular Ca2+ increase in AD KCs was significantly higher than that in HC KCs. Modest
heat simulation at 33 or 39�C led to a greater release of TSLP, NGF, and PGE2 from AD KCs
compared with that observed at room temperature or HC KCs, and silencing of TRPV3 of AD
KCs abolished the heat-induced release of these pruritogens. Chemical agonists also triggered
the production of abovementioned pruritogens in normal human KCs in TRPV3 depended
manner. In addition, TRPV3 was upregulated in the skin of oxazolone-challenged AD-like
chronic dermatitis mice (Ox-AD mice). Epidermal sheets obtained from Ox-AD mice showed
increased release of TSLP and NGF in response to heat and administration of TRPV3 antag-
onists, 17(R)-resolvin D1 or DPTHF, significantly attenuated their response to heat. Heat-
evoked scratching behaviors were also attenuated by TRPV3 antagonists. Our results suggest
that enhanced activation of TRPV3 in KCs may contribute to warmth-evoked pruritogens
release and itch behaviors in AD.

205
The histological pustulovesicle-like features of pompholyx: the specific
component different from palmoplantar pustulosis
M Murakami1, J Muto1, K Kameda2, H Mori1, R Utsunomiya1, K Shiraishi1 and K Sayama1

1 Dermatology, Ehime University Graduate School of Medicine, Toon, Japan and
2 Advanced Research Support Center, Ehime University Graduate School of Medicine,
Ehime, Japan
It is now well known that palmoplantar pustulosis (PPP) vesicle was originated from eccrine
sweat in the acrosyringium, and subsequently changing to pustulovesicle, and pustule. The
histopathology in pustulovesicle phase is very favorable to make a definitive diagnosis for
PPP; however, very mimic histopathological findings of vesicles in pompholyx is sometimes
showed up. Recently, we have reported that it is easy to make a different diagnosis between
PPP and pompholyx if we had an adequate sample (JD 2019). According to the histological
findings, it is evident that these diseases are entirely different kind of pathomechanism, but
the content of the vesicle/pustule is not elucidated. To know the pathomechanism and to
make a differential diagnosis easier, we explored the hyaluronate (HA) expression pattern in
pompholyx comparing with PPP. It is also well known that keratinocytes lose connectivity,
and a water influx into the epidermal intercellular spaces occurs together with an accumu-
lation of hyaluronate when spongiosis occurs in the epidermis. Based on the fact which HA
expression was shown to be associated with inflammation in epithelia, we performed an
immunofluorescent analysis with HA-specific probe and biotinylated HA-binding complex to
confirm the accumulation of HA in pompholyx and PPP. As we expected, the HA signal in
pompholyx was clearly increased in all spongiotic lesions, especially in suprabasal layers
when compared with healthy skin and PPP. Besides, the pustulovesicle-like lesion of pom-
pholyx contains large cohesiveness, not neutrophils, and the content was highly HA positive
acantholytic keratinocytes. It is the first observation of vesicles in pompholyx and PPP
focusing on HA expression, and the result confirmed that pustulovesicle-like histopatholog-
ical feature of pompholyx was not a pustule.
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206
Atopic dermatitis is associated with increased peroxisomal fatty acid oxidation
in the epidermis
P Pavel1, G Leman1, M Hermann2, T Eichmann3, F Radner3 and S Dubrac1 1 Department of
Dermatology and Venereology, Medical University of Innsbruck, Innsbruck, Austria, 2 KMT
Laboratory, Department of Visceral, Transplant and Thoracic Surgery, Center for Operative
Medicine, Medical University of Innsbruck, Innsbruck, Austria and 3 Institute of Molecular
Biosciences, University of Graz, Graz, Austria
Atopic dermatitis (AD) is a chronic and relapsing skin disorder with a high prevalence
worldwide. Cellular abnormalities associated with AD include epidermal hyperplasia and
Th2-driven skin inflammation. Lipid composition of the stratum corneum (SC) in AD patients
differs from that of healthy individuals. Notably, SC ceramides contain reduced levels of very
long- and ultra-long-chain fatty acids in AD. Peroxisomes are involved in the b-oxidation of
complex lipids, however, their function, so far, has little been studied in the skin. We
hypothesizedthat, in AD, peroxisomal b-oxidation of structural lipids is triggered in kerati-
nocytes, presumably to provide energy for cutaneous barrier renewal. Microarray analysis
revealed increased expression of genes involved in fatty acid metabolism in the epidermis of
flaky tail (ft/ft) mice when compared to controls. Moreover, LC-MS analysis showed elevated
levels of shorter chain fatty acids (FAs) and reduced levels of lignoceric- and cerotic acid e
both are oxidized in peroxisomes e in epidermal ceramides in ft/ft mice when compared to
controls. In line, amounts and activity of epidermal peroxisomal acyl-coenzyme A oxidase 1
(ACOX1) were increased in ft/ftmice when compared to controls. Fatty acid binding protein 5
(FABP5) e involved in FA shuttlingewas more abundant in the epidermis of ft/ft mice when
compared to controls. Furthermore, FA metabolism and glycolysis were markedly altered in
ft/ft mouse epidermis when compared to controls. Our results show that peroxisomal b-
oxidation is triggered in keratinocytes, hence contributing to lipid abnormalities and defective
cutaneous barrier function.

207
IL-17E (IL-25) alters epidermal homeostasis in a matter distinct from IL-17A
J Borowczyk-Michalowska1, C Buerger2, J Drukala3, D Wnuk3, V Lang2, W Boehncke1,4 and
NC Brembilla1 1 Department of Pathology and Immunology, University of Geneva, Geneve,
Switzerland, 2 Department of Dermatology, Clinic of the Goethe-University, Frankfurt am
Main, Germany, 3 Cell Bank, Department of Cell Biology, Jagiellonian University, Krakow,
Poland and 4 Division of Dermatology and Venereology, University Hospitals of Geneva,
Geneva, Switzerland
Our group has recently shown that keratinocyte-derived IL-17E (IL-25), one of six IL-17 iso-
forms, is overexpressed in lesional psoriatic skin. The presence of a complete receptor for IL-
17E at the keratinocyte surface indicates the potential autocrine mode of action of the
cytokine. We therefore aimed at addressing the influence of IL-17E on the functions of human
primary keratinocytes. First, IL-17E, but not IL-17A, promoted the proliferation of keratino-
cytes as assessed by WST-1 proliferation assay and crystal violet staining. Surprisingly, IL-17E
addition to cultured keratinocytes resulted in the concomitant up-regulation of differentia-
tion-associated gene transcripts (i.e. keratin 10, loricrin and filaggrin), while their expression
was either inhibited or not changed by IL-17A. Immunohistochemical analysis of in vitro
reconstituted 3D epidermal equivalents confirmed these results. IL-17E, contrary to IL-17A,
was instead not involved in the induction of an antimicrobial response. Moreover, time-lapse
analysis of cell movement showed that IL-17E particularly influences cell motility increasing
both cell speed and displacement. This was associated with specific changes in actin cyto-
skeleton organization and regulation of proteins involved in the focal contacts assembly such
as vinculin. Altogether, our data point towards an important role for IL-17E in the epidermal
phenotype of psoriasis; this role is clearly distinct from the role of IL-17A. Our results also
reveal a possible effect of IL-17E beyond psoriasis, in disorders characterized by epidermal
alterations as well as in the wound healing process.

208
The Aryl hydrocarbon receptor (AhR) induces the expression of aldo-keto
reductase (AKR) 1C3 in keratinocytes in a ligand-specific manner
C Vogeley1, M Nakamura1,2, M Pollet1, S Maaß1, J Krutmann1, A Morita2 and
T Haarmann-Stemmann1 1 Leibniz-Research Institute for Environmental Medicine, Dues-
seldorf, Germany and 2 Geriatric and Environmental Dermatology, Nagoya City University,
Nagoya, Japan
The aldo-keto reductase 1C3 (AKR1C3) belongs to a superfamily of NAD(P)H-dependent
oxidoreductases, which metabolize prostaglandins and steroid hormones. It is involved in the
pathogenesis of various skin malignancies, such as atopic dermatitis (AD) and squamous cell
carcinoma, which are triggered by polycyclic aromatic hydrocarbons and related environ-
mental pollutants. These chemicals are able to bind to the aryl hydrocarbon receptor (AhR), a
cytosolic transcription factor that, upon activation, rapidly translocates to the nucleus to
induce the expression of target genes, for instance encoding for cytochrome P450 (CYP) 1A
monooxygenases. In this study, we identified AKR1C3 as a target gene of the AhR in
immortalized keratinocytes. Interestingly, activation of AhR by benzo(a)pyrene (BaP), but not
by PCB126, a dioxin-like polychlorinated biphenyl, induced AKR1C3 expression. Chemical
and genetic inhibition of AhR reversed the BaP-mediated expression of AKR1C3 and
CYP1A1, providing evidence for an AhR-dependent effect. As the expression of CYP1A1 was
induced by both ligands, we hypothesize that AKR1C3 is regulated by a non-canonical AhR
signaling pathway. Upon ligand-binding, AhR undergoes conformational changes and c-Src,
as an integral component of the cytosolic multiprotein complex, is released. This tyrosine
kinase, in turn, activates EGFR-MEK-ERK signal transduction. Accordingly, chemical inhibi-
tion of either c-Src, EGFR and MEK abrogated the BaP-triggered induction of AKR1C3. SDS-
PAGE/western blot analyses confirmed the AhR-dependent activation of this cascade in
response to BaP treatment. Taken together, these data provide a new mechanism through
which pollutants may regulate AKR1C3 expression and thereby contribute to the progression
of inflammatory and malignant skin diseases.

209
Study of skin microbiota impaired by skin hygiene habits
S Leoty-okombi, P Moussou, V André-Frei and S Pain BASF Beauty Care Solutions, Essey les
Nancy CEDEX, France
Our skin is daily aggressed by environmental factors and by certain personal care products
(cleansers, deodorants, etc); Our obsession with cleanliness may do more harm than good for
the balance of our skin’s microbiota and skin health. It has been observed that overcleanliness
leads to an impairment of the skin barrier function and of skin microbiome balance leading to
increased sensitivity, irritation and dryness. We explored the effect of a common surfactant
found in hygiene products, on the physical skin and microbiotic barrier in vivo. At first, we
applied SLS (Sodium Lauryl Sulfate, 0.5% occlusive patch for 24h) and we explored its effect
on the skin microbiota using metagenomic sequencing (16S rDNA) before and 1 day after SLS
application. Secondly, we explored skin microbiota and skin barrier function evolution over 7
days after a 1% SLS challenge in the presence of a formula containing purified rapeseed
phytosterols and one containing its vehicle. Skin barrier function was assessed before, after
SLS and 7 days after applying phytosterols and vehicle by measuring TEWL. Finally, skin
microbiota recovery after a 0.5% SLS patch in presence of the same formula containing
phytosterols was assessed at the same timepoint; (16S metasequencing). We confirmed that
the surfactant impaired skin barrier function and evidenced that it decreased the commensal
bacteria while increasing the opportunistic pathogenic bacteria. At the phylum level acti-
nobacteria were decreased by 14% and at the family level, corynebacteriaceae, micro-
coccaceae and propionibacteriacea were decreased (-42%, -34%, - 11%). At the genus level
corynebacterium, micrococcus, paracoccus and propionibacterium were decreased (-42%,
-39%, -36%, -11%), whereas pseudomonas and pantoea were increased (x2, x117). Inter-
esting results were also obtained on staphylococcus (+38%), but a more resolutive technic is
necessary to discriminate between strains. To counterbalance these SLS induced-modifica-
tions, we evidenced that purified phytosterols provide benefits to restore skin barrier and
microbial skin flora.

210
Three-dimensional models of human skin at single-cell resolution in health and
disease
C Ganier1, N Harun1, C Philippeos1, S Ali1, X Du1, D Belokhvostova1, FM Watt1 and
M Lynch1,2 1 Centre for Stem Cells and Regenerative Medicine, King’s College London,
London, United Kingdom and 2 Guy’s and St Thomas’ NHS Foundation Trust, St. John’s
Institute of Dermatology, London, United Kingdom
The human skin is a complex three-dimensional tissue comprised of an outer layer, the
epidermis includes keratinocytes, melanocytes and Langerhans cells, with an underlying
connective tissue layer, the dermis which contains numerous cell types such as fibroblasts,
endothelial cells and immune populations. As for many human tissues, the structure and
function is determined by complex interactions between these diverse cell types. In recent
years, advances in single cell genomics and computational methods have facilitated a rev-
olution in the ability to analyse transcriptional profiles at the single cell level. However
dissecting to what extent observed transcriptional identify is specified intrinsically rather than
dictated by the local cellular and extracellular matrix environment remains a significant
challenge for the field. As part of the Human Cell Atlas project e an international collabo-
rative effort to map all cell types within the human body e single cell RNA sequencing has
been performed on in excess of a hundred thousand cells from the epidermis and dermis from
human skin derived from healthy individuals using the chromium 10X platform. This has
enabled the identification of novel cellular subtypes. In order to understand the factors
governing cellular identity in healthy and diseased skin, we are integrating computational and
ex vivo strategies with in vivo dynamic optical computed tomography skin imaging to probe
the relative importance of intrinsic and extrinsic factors in in three-dimensional human tis-
sues. In future work, we will apply these methods to skin diseases including psoriasis, eczema
and lichen planus with the goal of understanding the changes in cellular identity that
accompany disease pathogenesis.

211
Metabolic control of epithelial-immune interactions in the skin
X Ding1, S Willenborg1, P Kakanj2, M Leptin2 and S Eming1 1 Dermatology, Cologene
University, Cologne, Germany and 2 Institute for Genetics, University of Cologne, Cologne,
Germany
mTOR (mammalian target of rapamycin) kinase has emerged as central sensor integrating
environmental cues from nutrients and growth factors, acting as important nexus for cellular
signals to control growth and metabolism. We hypothesized a critical role of mTOR in
epidermal barrier formation and homeostasis. To dissect the role of mTOR pathway activation
in epidermal development and homeostasis we specifically disrupted individual components
of this pathway in mice by conditional gene targeting. TOR mediates its activities through the
assembly of two structurally distinct multiprotein complexes, mTOR complex 1 (mTORC1)
and mTOR complex 2 (mTORC2), and we generated multiple mouse lines that specifically
inactivated these complexes in the epidermis. We found that mTOR signaling is essential for
skin morphogenesis as epidermal-specific Mtor mutants (mTOREKO) are viable but die shortly
after birth due to lack of a protective epidermal barrier. As revealed by qRT-PCR analysis,
Western blot analysis and immunohistochemistry phosphorylation of downstream targets of
both mTORC1 (S6K, 4E-BP1) and mTORC2 (Akt-pS473, PKCa) were significantly attenuated
in epidermal tissues of mTOREKO mutants. To determine whether mTOR function in
epidermal development is primarily mediated by mTORC1 or mTORC2, in addition we
generated mice with epidermal loss specifically for mTORC1 or mTORC2. Interestingly,
epidermis-specific loss of Rptor (RapEKO), which encodes an essential component of
mTORC1, confers the same skin phenotype as seen in mTOREKO mutants. In contrast, new-
borns with an epidermal deficiency of Rictor (RicEKO), an essential component of mTORC2,
survive despite a hypoplastic epidermis. RicEKO mutants displayed interesting structural and
molecular alterations underlying the perturbed immune barrier. Collectively, we discovered
distinct functions for mTORC1 and mTORC2 in skin barrier formation, which cannot
compensate for each other. Our findings unravel important and novel mechanistic insights in
epidermal development, maintenance and disease.
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212
Skin Glycomics - Characterization of the N-glycome in the Stratum Corneum
of Aged and Dry skin
M Donovan1, R Duke2, L Simonetti1, N Cavusoglu1, P Rudd2 and D Bernard1 1 Advanced
Research, L’Oréal, Aulany sous Bois, France and 2 Glycomics Group, NIBRT, Dublin,
Ireland
N-linked glycosylation is an important post translational modification of proteins that highly
conditions their structure and biological function. Human blood plasma glycomics have
shown that significant decreases of complex N-glycans are observed with aging. In skin,
glycomic studies have shown that the epidermis is characterized by an abundance of high
mannose N-glycosylated proteins, that play a role in SC lipid remodeling, desquamation and
barrier function. In this study, the N-glycome of the stratum corneum (SC) was characterized
and over 30 different types of N-glycans were identified including oligomannose, hybrid and
complex N glycans. In small clinical cohorts (n¼10) where the SC was sampled from aged
and dry skin no qualitative differences in the N glycome were identified. However, significant
quantitative decreases were observed for some N-glycans. Thus, changes in N-glycosylation,
during aging and in dry skin conditions, may alter SC desquamation, barrier function, hy-
dration and microbiome diversity. These novel glycan biomarkers should help in both the
development and selection of glycan-mimics as potential cosmetic ingredients to treat the
condition of aged and/or dry skin.

213
Ahed plays crucial roles in growth and differentiation of epidermal
keratinocytes
M Takaishi1, T Ishimoto1, M Tokunaga2, C Kokubu2, J Takeda2 and S Sano1 1 Kochi Uni-
versity, Nankoku, Japan and 2 Osaka University, Suita, Japan
Ahed (attenuated hematopoietic development) is a newly identified gene based on in vitro
screening assay of the homozygous mutant mouse embryonic stem cell bank, and found to be
essential for hematopoiesis. Here, we investigated whether Ahed also plays a critical role in
proliferation and / or differentiation of epidermal keratinocytes, similar to in hematopoietic
cells. To the end we generated epidermal-specific Ahed deficient (Ahed EcKO) mice by
crossing Ahed flox mice with K5.Cre mice. The Ahed EcKO mice were clearly distinguishable
from control littermates by growth retardation, thinning of the skin at postnatal day 2 (P2) and
lethality around P3. The Ahed EcKO mice showed a marked increase of transepidermal water
loss at P2, indicative of barrier disruption. Histopathological study of their skin revealed loss
of granular layer, a marked hyperkeratosis, compromised anagen follicles, and infiltration of
inflammatory cells in the upper dermis. To overcome unavailability of the experimental
materials due to neonatal lethality, tamoxifen inducible KO (Ahed IndEcKO) mice were newly
generated by crossing Ahed flox mice with K5-CreERT2 mice. The Ahed IndEcKO mice
showed atrophic epidermis and cell death in hair follicles by topical treatment with high dose
4-OH Tamoxifen (4OHT) at day10. In contrast to this, eczematous skin lesions were devel-
oped with low dose 4OHT at later period. TUNEL staining revealed apoptotic cells in
interfollicular and follicular epidermis and the TUNEL positive cells were increased in dose-
dependent manner. Primary culture of epidermal keratinocytes from the Ahed IndEcKO mice
demonstrated significant deficiency of the cell proliferation by 4OHT treatment for in vitro
KO. Flowcytometric analysis revealed increased G2/M population of the 4OHT treated ker-
atinocytes. Collectively, the data suggests crucial roles of Ahed in development and main-
tenance of epidermis, similar to those of hematopoietic cells.

214
TARgeting the cutaneous microbiota in atopic dermatitis by coal tar via
AHR-dependent induction of antimicrobial peptides
J Smits1, T Ederveen1,2,3, G Rikken1, N van den Brink1, I van Vlijmen-Willems1,
J Boekhorst2,3, M Kamsteeg1, J Schalkwijk1, S van Hijum2,3, P Zeeuwen1 and E van den
Bogaard1 1 Dermatology, Radboudumc, Nijmegen, Netherlands, 2 Center for Molecular and
Biomolecular Informatics (CMBI), RIMLS, Nijmegen, Netherlands and 3 NIZO, Ede,
Netherlands
Atopic dermatitis (AD) is a highly prevalent inflammatory skin disease in which cutaneous
microbial dysbiosis is related to disease pathophysiology. AD skin is often infected by
Staphylococcus aureus and its abundance is associated with disease severity and response to
treatment, possibly due to the reported low levels of antimicrobial peptides (AMPs) in AD
lesional skin. Therapeutic targeting of the skin microbiome and AMP levels in AD skin is
therefore important to restore skin homeostasis and combat AD. We analyzed the skin
microbiome composition in 7 AD patients and 10 healthy volunteers upon topical coal tar
(CT) or vehicle treatment. We implemented and validated a novel Staphylococcus specific
single-locus sequence typing (SLST) approach combined with classic 16S rRNA marker gene
sequencing to study the bacterial composition. During CT treatment, Staphylococcus abun-
dance decreased and Propionibacterium abundance increased, suggesting a shift of the
microbiota composition towards that of healthy controls. Using SLST, we found that Staph-
ylococcus aureus-like and Staphylococcus capitis-like taxa decreased during treatment. We
identified a hitherto unknown therapeutic mode of action of CT, namely the induction of
AMPs in keratinocytes via activation of the aryl hydrocarbon receptor (AHR). Additional to
the previously reported induction of filaggrin and other skin barrier-related proteins by CT,
restoring AMP levels in AD skin via AHR-dependent transcription regulation can be benefi-
cial by creating an (anti-)microbial milieu that is less prone to infection and inflammation.
This work underscores the importance of CT in the therapeutic AD armamentarium and
highlights the AHR as a target for drug development.

215
Identifying the regulatory elements at the keratin type I and II locus 12q13.13
using C-TALE method during human epidermal skin keratinocytes differentiation
E Kalabusheva1, S Ulianov2,3, V Terskikh1, S Razin2,3 and E Vorotelyak1,2 1 Cell Biology
laboratory, Koltzov Institute of Developmental Biology of Russian Academy of Sciences,
Moscow, Russian Federation, 2 Faculty of Biology, Lomonosov Moscow State University,
Moscow, Russian Federation and 3 Institute of Gene Biology RAS, Moscow, Russian
Federation
The keratins are highly specific epithelial intermediate filaments family included 54 genes
clustered at two different chromosomal sites: locus 17q21.2 contains type I keratin genes, and
locus 12q13.13 contains type II keratin genes and K18. Keratins expression pattern depends
on epithelial type and differentiation stage and could characterize the pathologic conditions
like wound healing or cancer progression. Lineage-specific expression profile is regulated by
microenvironment signaling that alters epigenetic landscape of keratin loci. We applied the
novel high-resolution chromosome conformation capture method, C-TALE (Chromatin TArget
Ligation Enrichment) to obtain the heatmap of the spatial chromatin organization of 12q13.13
locus during the human epidermal skin keratinocyte differentiation. We identified two regions
with potential enhancer activity. In basal epidermal K5/K14 positive keratinocytes both re-
gions formed spatial contact with the keratin 5 gene and lost it in spinous K1/K10 keratino-
cytes while the interactions between the keratin 1 gene and regions of interests increased. In
both keratinocyte subtypes the studied regions contacted to each other and isolated a sig-
nificant part of the locus in an extended chromatin loop. Epigenetic profiles from the
ENCODE database revealed the high level of H3K27ac, H3K4me, DNAse I hypersensitivity
sites, several transcription factors binding motifs (KLF6, SP1, THAP1, AP2) and CTCF-binding
sites in both regions, that denote these regions of interest as a potential major regulatory
element.

216
Laminin-511 is a key component of epidermal basement membrane to
maintain epidermal homeostasis
S Iriyama, S Nishikawa, J Hosoi and S Amano Shiseido Global Innovation Center, Yokohama,
Japan
Daily exposure to sunlight damages the epidermal basement membrane (BM) and disrupts
epidermal homeostasis. However, the role of epidermal BM components in maintaining
epidermal homeostasis is unclear. Here, we investigated the effect of sun exposure on BM
components and epidermal homeostasis. We found that laminin-511 in epidermal BM is less
in sun-exposed skin compared to sun-protected skin. b1 integrin and melanoma-associated
chondroitin sulfate proteoglycan (MCSP) positive cells were also decreased in sun-exposed
skin compared to sun-protected skin. Since laminin-511 interacts with a6b1 integrin on basal
keratinocytes, we hypothesized that laminin-511 plays a key role in epidermal homeostasis
by maintaining MCSP-positive epidermal progenitor cells. We found that MCSP positive cells
were maintained by coating of laminin-511. Gene expression levels of other stem cell
markers such as DLL1, Lrig1, CD46 and CD44 were increased in laminin-511 coating plate,
compared with non-coating plate. Through a screening study, we found an algelex extract to
promote laminin-511 expression in cultured human keratinocytes. In the skin equivalent
model of human skin and organotypic human skin, the algelex extract promoted laminin-511
deposition at the epidermal BM, maintained MCSP positive cells, increased Ki67 positive
basal keratinocytes and promoted filaggrin and loricrin expression in the granular layer of
epidermis. These results suggest laminin-511 is a key regulator of epidermal homeostasis by
regulating proliferation and differentiation of basal keratinocytes in epidermis.

217
The effect of dermal microscopic parameters on the optical skin properties:
the analysis using crossed polarized light imaging on fresh cadavers
H Ahn1, J Hong1, D Kim2, I Rhyu2 and Y Kye1 1 Dermatology, Korea University College of
Medicine, Seoul, Korea (the Republic of) and 2 Anatomy, Korea University College of
Medicine, Seoul, Korea (the Republic of)
The brightness of skin is affected by surface reflection and subsurface reflection. It has been
found that the subsurface reflection comprises more than 90% of the light reflected from the
skin and is associated with the dermal micro-structures. The aim of study was to investigate
which histologic characteristics of dermis are related to the brightness of skin. Total 15 ca-
davers were examined for photographs and skin specimens. Colorimetric images of each site
were photographed without polarized light using funnel-shaped spacer. And, the photos using
crossed-polarized light (CPL) with white and green light emitting diode (LED) were obtained.
The RGB values of image were measured and converted to CIELAB values. After skin spec-
imens were taken, they were processed with Masson‘s trichrome (MT) stain and hematoxylin
& eosin (H&E) stain. These slides were photographed with the optical microscope connected
to digital camera and the images were used for measurements. MT stained slides were
analyzed to investigate the density of collagen fibers using color thresholding method, the
function of image analysis software. Other histologic features were measured in H&E stained
slides. Correlational analysis was performed. The L*value of colorimetric images had positive
correlations with the density of collagen fibers, the thickness of dermis and showed a negative
correlation with the thickness of epidermis. The L*value of white CPL images showed positive
correlations with the diameter of reticular collagen, the thickness of dermis. The L*values of
green CPL images had positive correlations with the density of collagen fibers, the diameter of
reticular collagen, the thickness of dermis, and showed a negative correlation with the
thickness of epidermis. According to the findings, the skin brightness was related with the
properties of dermal structures, such as density and diameter of collagen, thickness of dermis.
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218
Exposure to moderate cold increases the self-renewing capacity of epidermal
progenitor cells
E Takai1,2 and A Mandinova1,3,4 1 Cutaneous Biology Research Center, Massachusetts
General Hospital and Harvard Medical School, Charlestown, MA, 2 Shiseido Global Inno-
vation Center, Yokohama, Japan, 3 Harvard Stem Cell Institute, Cambridge, MA and 4 Broad
Institute of Harvard and MIT, Cambridge, MA
The surface temperature of the skin fluctuates between 18 and 32 �C, but little known about
the effects of moderate temperature changes on the homeostasis of the epidermis. Here we
investigated the effects of moderate cold exposure on epidermal renewal using human skin
explant cultures and primary human keratinocytes (PHKs). Cold exposure (20�C for 1h per 24
h in 5 days incubation) increased the number of Ki67-positive keratinocytes in the ex-vivo
explant model, as well as the self-renewal capacity and growth rate of PHKs in vitro. High
resolution RNA-seq analysis of the PHKs subjected to moderate cold exposure identified the
circadian genes PER2/3 as substantially affected by the temperature change. In synchronized
PHKs, expression of PER2/3 was significantly inhibited upon cold exposure. Functional
rescue experiments further revealed that PER2 is a key molecular determinant of the response
of epidermal progenitors to short-term cold stimuli. Taken together, our data suggests that
cold-induced aberrations in the expression levels of PER2 triggers an increase of the self-
renewing capacity of epidermal progenitors.

219
Epidermal fatty acid-binding protein is expressed by epidermis and dermal
infiltrating cells in psoriasis, atopic dermatitis, and cutaneous T-cell lymphoma
S Morimura1, N Takahashi-Shishido1, T Oka2, T Takahashi2, H Suga2, S Shibata2, T Miyagaki2,
Y Asano2, S Sato2 and M Sugaya1 1 Dermatology, International University of Health and
Welfare, Chiba, Japan and 2 Dermatology, the University of Tokyo Graduate School of
Medicine, Tokyo, Japan
Fatty acid-binding proteins (FABPs) serve both as energy sources and as membrane structural
components. Epidermal FABP (E-FABP) is predominantly expressed by keratinocytes,
contributing to their differentiation. It is also known to be expressed by various types of
immune cells. The importance of E-FABP in the maintenance of skin-resident memory CD8+ T
cells and differentiation of Th17 cells were recently reported. In this study, we investigated the
role of E-FABP in psoriasis vulgaris, atopic dermatitis (AD), and cutaneous T-cell lymphoma
(CTCL). Messenger RNA (mRNA) levels of E-FABP were increased in lesional skin of psoriasis
(n ¼ 5), AD (n ¼ 12), and CTCL (n ¼ 23), compared to those of normal skin (n ¼ 8). While E-
FABP mRNA levels in patch, plaque, and erythroderma of CTCL were significantly higher
than normal skin, those in tumor lesions were not elevated. Immunohistochemical staining
showed that E-FABP was strongly positive in the suprabasal epidermal layers of psoriasis
lesional skin, which was also the case in AD skin. In patch, plaque, and erythroderma of
CTCL skin, not only epidermis but also lymphocytes, some of which infiltrated into the
epidermis, were strongly positive for E-FABP. On the other hand, E-FABP was negative or only
weakly positive in dermal infiltrating cells in tumor CTCL lesions. This study suggests that E-
FABP, which is highly expressed in the epidermis of psoriasis, AD, and CTCL, is also
expressed by tumor cells in early stage CTCL. In advanced stage, tumor cells may transform to
be independent of E-FABP.

220
Imaging of chloride ion influx into cultured human keratinocytes through
glycine receptor
M Goto Global Innovation Center, Shiseido, Co. Ltd, Yokohama, Japan
Epidermal keratinocytes express some types of receptors which play a role as neural sensors
and neurotransmitters and are present in human keratinocytes. We reported that keratinocytes
respond to external stimuli, such as temperature and mechanical stress, and calcium ion
influx occurs through those receptors as with neural cells. We suggest that these receptors
also play a role in epidermal permeability barrier homeostasis. Glycine acts as an inhibitory
neurotransmitter and glycine receptors are known as ligand-gated chloride ion channels in
neuronal cells. It has previously been reported that glycine receptors express in the human
epidermis and patch-clump experiments have shown that inward current is induced in ker-
atinocytes in response to glycine. Chloride ion influx to keratinocytes through ionotropic
receptors is thought to be important for cutaneous barrier homeostasis. In this study, we
performed chloride ion imaging in human keratinocytes using a sensitive chloride indicator,
N-ethoxycarbonylmethyl-6-methoxyquinolinium bromide (MQAE), and succeeded to
observe chloride ion influx to keratinocytes in response to glycine and a mixture of silk and
pearl extract.

221
Protective effect of active ingredients against squalene oxidation induced by
pollution
A Fontbonne1, S Thach1, S Weber1, A Moga2, P Meriaux3, M Chavagnac3, F Alfonsi3,
S Trompezinski1 and A Guyoux1 1 NAOS, Aix-en-Provence, France, 2 Synelvia, Labège,
France and 3 NAOS / Bioderma, Lyon, France
Dysseborrhea is a modification of the quantitative and qualitative composition of sebum that
is one of the causes of acne. The oxidation of squalene, a lipid present up to 15% in human
sebum, plays a large role in this process, in particular in retentional lesions, that makes sebum
more viscous and comedogenic. Pollution is known to exacerbate acne. In particular, ozone
(O3), a major pollutant found in ambient air (formed from the reaction between NOx and
UV), can react with squalene and induces its oxidation by a reaction of ozonolysis. To assess
the effect of active compounds, an in tubo test was performed on protection of ozone-
induced squalene oxidation. The active ingredients vitamin E (liposoluble), propyl gallate
(PG) and a positive control (Trolox, an hydrosoluble analogue of vitamin E) were each sol-
ubilized in a mixture composed of dichloromethane, methanol and water. O3 is produced in
the reaction chamber from an ozonolyser with a flow rate of 0.2 L/min of a mixture of 99% O2

and 1% O3 (v/v) and let for 60 seconds. The enclosure is thermostatically controlled at 5�C.
The excess O3 is trapped by potassium iodide. The remaining unoxidized squalene is
quantified by GC/MS, and the percentage of protection against squalene oxidation is
calculated. Results showed that O3 induced 80.7% oxidation of total squalene. Trolox, used
as positive control, reduced squalene oxidation by 46.6% at the dose of 0.8% (p<0.001). In a
similar way, the active ingredients tested alone induced significant protection against ozone-
induced squalene oxidation, reaching 56.1% for vitamin E at 0.8% (p<0.001) and 25.1% for
PG at 0.01% (p<0.001) and a dose effect was observed with PG. So, this study described that
vitamin E and PG efficiently prevent squalene oxidation induced by pollution. Their addition
in a cosmetic care has an interest in the accompaniment of acne therapeutic treatments, by
reducing one cause of the acne disorders intensified by air pollution.

222
IL-17 and IL-22 promote keratinocyte stemness in the germinative
compartment in psoriasis
C Bivik Eding, A Ekman, I Rundquist and C Enerbäck Ingrid Asp Psoriasis Research Center,
Department of Clinical and Experimental Medicine, Linköping University, Linköping,
Sweden
Psoriasis is widely regarded as an inflammatory T-cell-mediated disorder, where the hyper-
proliferation and disturbed maturation of the keratinocytes (KCs) are believed to be driven by
Th1- and Th17-associated cytokines and chemokines. Although recent genetic advances
suggest that both immune and epidermal components contribute to disease susceptibility, the
role of KCs in the formation of the psoriatic lesion has received less attention. We applied
flow cytometry on KCs from lesional and non-lesional epidermis and observed an overall
increase in the expression of established stemness markers. We found a reduced percentage
of cells positive for the early differentiation marker, cytokeratin 10 (K10), while the upregu-
lation of stemness markers was more pronounced in the K10+ cells. We hypothesized that
stimuli present in the psoriatic microenvironment would be a contributing cause for the
cellular immaturity. Indeed, treatment with IL-17 and IL-22 induced a similar expression
pattern of stem cell markers in normal KCs with increase in CD44, p63 and CD29 and a
decrease in K10. Furthermore, IL-17 and IL-22 increased the colony-forming efficiency and
long-term proliferative capacity, reflecting increased stem cell-like characteristics in the KC
population. Like the reduced size observed in the lesion-derived psoriatic KCs, the size of the
KCs decreased after treatment with IL-17 and IL-22. Moreover, when compared with normal
KCs seeded at colony density for 10 days, psoriatic KCs formed a strikingly larger number of
colonies of larger size. These data suggest that IL-17 and IL-22 link the inflammatory response
to the immature differentiation and epithelial regeneration by acting directly on KCs to
promote cell stemness.

223
The novel whey acidic protein WFDC12 is expressed in particular terminally
differentiated keratinocytes
P Kalinina1, M Buchberger1, B Lengauer1, B Golabi1, M Hiess2, E Tschachler1 and
M Mildner1 1 Department of Dermatology, Medical University of Vienna, Vienna, Austria
and 2 Department of Urology, Medical University of Vienna, Vienna, Austria
WFDC [WAP (Whey acidic protein) four-disulfide core] is a family of soluble proteins
involved in the regulation of protease activities in many organs. Two family members, elafin
(WFDC14) and SLPI (WFDC4), are shown to act as protease inhibitors in various tissues,
including the skin. Our purpose was to characterize the expression and regulation of
WFDC12, a novel member of the WFDC-family in the epidermis using immunostaining,
Western blot analysis and qPCR of human tissues as well as cultured keratinocytes (KCs) and
organotypic skin models. Furthermore, we performed 10X Genomics single-cell sequencing
of healthy human skin to functionally characterize the WFDC12 expressing cells. In normal
skin WFDC12-positive single cells were found in the upper granular layer. In monolayer of
KCs WFDC12 expression was detected only in differentiated KCs after 8 days in culture. Also,
WFDC12 was expressed in stratified epithelia of vagina and gingiva, and was up-regulated in
lesional psoriatic skin, wounds and scars. Knock-down of WFDC12 in skin models did not
alter KC differentiation and barrier formation. Interestingly, WFDC12 was released into the
culture medium of differentiated KCs and was easily eluted from the skin surface, suggesting
an extracellular function of the protein. Single-cell sequencing of human skin revealed, that
WFDC12-expressing KCs represent a specific stage of differentiated KCs with enhanced
expression of the epidermal differentiation complex, but low expression of keratins and tight
junction proteins. Furthermore GO-term analysis revealed a contribution of these cells in the
autophagic machinery of KCs. Together, we characterized the expression and regulation of a
novel WFDC family member in healthy and diseased human skin. Further studies are needed
to fully elucidate its the function.
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Revealing Barrier Alterations in Rosacea Skin at the Molecular Level
B Medgyesi1, G Béke1, A Kapitány1, EA Janka2, K Gáspár1, I Szabó1, T Bı́ró3, A Szegedi1 and
Z Dajnoki1 1 Division of Dermatological Allergology, Department of Dermatology, Faculty of
Medicine, University of Debrecen, Debrecen, Hungary, 2 Department of Dermatology,
Faculty of Medicine, University of Debrecen, Debrecen, Hungary and 3 Department of
Immunology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Rosacea is a common, chronic inflammatory skin disease usually developing in adults mainly
affecting sebaceous gland rich (SGR) skin areas, such as cheeks, nose, chin, and forehead.
Although clinical data (skin dryness) and previous functional studies (elevated pH and TEWL,
decreased hydration) of affected skin indicated barrier alterations, the detailed molecular
analysis of barrier damage is completely missing. We aimed to investigate the permeability
barrier alterations of rosacea skin. RNASeq has been performed on 8 SGR and 8 rosacea skin
samples to reveal gene expressional differences. Functional pathway enrichment analyses
were performed by ClueGo application of Cytoscape software. Validation of expression levels
was assessed by RT-PCR and immunohistochemistry. 5136 gene showed significantly different
expression; 3133 genes showed higher, whereas 2003 genes exhibited lower expressions in
rosacea samples (fold change � 1,5). Pathway analysis revealed multiple genes exhibiting
roles in the formation of the skin barrier and cell junctions. Thus, we focused on validating the
expression of these genes. In rosacea, proliferation markers (KRT6, 16, 17, 79), showed
significantly higher expression while differentiation markers (FLG, LCE1, LOR, KRT1, 10) and
cell junction molecules (CLDN1, 16, 23, CDH1, CDSN, DSC1, DSG1, PKP1, OCLN) were
significantly downregulated compared to SGR. The expression of antimicrobial peptides
(S100A7,8,9, hBD2, LCN2, LL37) was also significantly higher in rosacea. Besides the well-
known dysregulation of immunological, vascular and neurological functions, we could prove
at the molecular level that a prominent barrier alteration also exists in rosacea, which
highlights the importance of barrier repair therapies and their further development in the
future.

225
Skin anti-ageing effects of mitochondrial potassium channels regulation by
naringenin
K Smigielska1, R Debowska1, A Szewczyk2, P Bednarczyk2 and K Rogiewicz1 1 Dr Irena Eris
Cosmetic Laboratories, Warszawa, Poland and 2 Nencki Institute of Experimental Biology,
Warszawa, Poland
Skin ageing has been associated with a decline in mitochondrial function, increase in in-
flammatory biomarkers such as IL-6 and accumulation of damage caused by excessive
reactive oxygen species. The aim of the study was to assess a flavonoid, naringenin, as a
topical ingredient targeting mitochondrial skin ageing. Interaction of naringenin with ATP-
regulated potassium channel (mitoKATP) and the mitochondrial large-conductance Ca2+-
regulated potassium channel (mitoBKCa) was tested in mitoplasts isolated from primary hu-
man dermal fibroblasts using patch-clamp technique. The effect on IL-6 reduction was
assessed in human keratinocytes under UVB irradiation. Additionally SOD2 levels, activity of
respiratory chain and mitochondria morphology following incubation with naringenin were
evaluated in untreated and UVA-irradiated cells. Emulsion no. 5552 containing naringenin
was tested in vivo on 30 volunteers aged 39-69. Skin parameters were measured at baseline
and after 4 weeks of use. The results demonstrated that the activity of mitoBKCa and mitoKATP

increased after the application of 10 mmol/L naringenin. In the concentrations of 0,001% to
0,033% and under UVB-irradiation naringenin inhibited the IL-6 production by up to 54%.
SOD2 levels increased following incubation with naringenin in both untreated and UVA-
irradiated cells by 99% and 127% respectively. Additionally in the presence of naringenin,
the level of respiratory chain subunits (I-IV) after UVA irradiation was restored. Confocal
morphology evaluation in UVA irradiated fibroblasts revealed that the mitochondrial network
of naringenin stimulated cells remained identical to the UVA-untreated control. In vivo study
showed reduction of scaliness by up to 45%, reduction in volume of wrinkles by 51% and
skin lightening by up to 11%. Reduction of the nasolabial fold volume up to 23% and its
depth up to 849.8 mmwas also observed. The outcome of the study suggests that naringenin is
a high potential topical ingredient against mitochondrial ageing.

226
Impaired CCL2 expression caused by the OSMR gene mutations in familial
primary localized cutaneous amyloidosis
A Tanaka1, R Saito1, K Uchida1, T Kawaguchi1, JA McGrath2 and M Hide1 1 Department of
Dermatology, Hiroshima University, Hiroshima, Japan and 2 St John’s Institute of Derma-
tology, King’s College London, London, United Kingdom
Familial primary localized cutaneous amyloidosis (FPLCA) is an autosomal dominant disorder
associated with chronic itching and skin lichenification. In the lesional skin of FPLCA, am-
yloid materials on degenerated keratin filaments are deposited in upper dermis. The genetic
basis of FPLCA involves mutations in the OSMR and IL31RA genes. OSMR beta encoded by
the OSMR gene pairs with IL-31 receptor A encoded by the IL31RA gene to form the het-
erodimer receptor for IL-31. It is considered that the functional abnormality of these receptors
caused by the mutations closely relates to pruritus of FPLCA. It has been reported that CCL2
expression is reduced in epidermis in FPLCA skin specimens, and that HaCaT cells stably
transfected with a mutant IL31RA gene (p.S521F) showed both reduced STAT3 activation and
impaired CCL2 expression. However, it is still unclear whether the reduced STAT3 activation
and the impaired CCL2 expression are common and essential to other FPLCA cases, including
those withOSMR gene mutations. It is also unclear whether pruritus is caused by the reduced
STAT3 activation and/or the impaired CCL2 expression. In this study, we generated stably
transfected HaCaT cell clones with the OSMR gene mutations, p.G618A and p.P694L, which
were reported as causative mutations of FPLCA. Here we designate the generated cell clones,
WT (for wild-type OSMR), G618A (for mutant OSMR-p.G618A), and P694L (for mutant
OSMR-p.P694L), respectively. Interestingly, G618A and P694L showed clearly reduced CCL2
expression compared with WT and parental HaCaT cells. However, STAT3 in G618A and
P694L were normally phosphorylated in response to OSM and IL-31 as well as that in WTand
parental HaCaT cells. These results suggested that impaired CCL2 expression and abnormal
signals in downstream of OSMR other than STAT3 in keratinocytes might be important in the
pathogenesis of FPLCA.

227
The effect of endothelial precursor cell-conditioned media on keratinocytes
and 3D skin models
S Lee1, A Kim2, S Sohn2, H Kim2, S Seok1, J Shin1 and D Kim1 1 Department of dermatology,
Bundang CHA medical center, Seongnam, Korea (the Republic of) and 2 CHA University
School of Medicine, Seongnam, Korea (the Republic of)
Endothelial precursor cell-conditioned media (EPC-CM) derived from human embryonic stem
cells (hESC) has various secreted cytokines such as epidermal growth factor (EGF), vascular
endothelial growth factor (VEGF) and platelet-derived growth factor (PDGF). EPC-CMhas been
used as an effective material for pigmentation, erythema and wrinkles in clinical trials. How-
ever, themechanismof action andeffects of EPC-CMoncells and skin equivalents are unknown.
We investigated the effects of the EPC-CMonkeratinocytes 3Dhuman skin equivalents. Primary
humanepidermal keratinocyteswere isolated from thenewbornandadult foreskin. Theeffect of
EPC-CM on keratinocytes was examined using doubling time, colony forming efficiency and
K19 immunofluorescence. EPC-CM increased the colony forming efficiency of keratinocytes
without increasing the doubling time. Macroscopic and histologic analyses were also per-
formed to examine the effect of EPC-CM on 3D skin equivalents which were produced with
fibroblasts and 2 types of keratinocytes, newborn and adult. Unlike the control medium, EPC-
CM produced successful 3D skin equivalents when adult keratinocytes were used. Recovery
effects of EPC-CM on ultraviolet B (UVB)-induced damage were evaluated on 3D skin equiv-
alents. When EPC-CM was treated after UVB irradiation, protein levels of procollagen I and
matrix metalloproteinase (MMP-1) were measured using Western blot analysis. Treatment of
EPC-CM increased the expression of procollagen I and decreased the expression of MMP-1. To
investigate the effect of EPC-CM on the collagen degradation by UVB in 3D skin equivalents,
Masson’s trichrome staining was carried out. When EPC-CM was treated, staining intensity of
the dermis showedhigher than group irradiatedwithUVB. From these results, EPC-CM induced
the proliferation of epidermal keratinocytes and contributed to produce successful 3D skin
models. EPC-CM also showed inhibitory effects of MMP-1 overexpression and collagen
degradation in 3D skin models.

228
Invasion of herpes simplex virus 1 into skin of atopic dermatitis patients: Do
epidermal barrier defects facilitate viral entry?
M Möckel1, L Wirtz1, L Maintz2, T Bieber2 and D Knebel-Mörsdorf1,3 1 Center for
Biochemistry, University of Cologne, Cologne, Germany, 2 Department of Dermatology and
Allergy, University of Bonn, Bonn, Germany and 3 Department of Pediatrics and Adolescent
Medicine, Cologne, Germany
Herpes simplex virus 1 (HSV-1) is a prevalent human pathogen that is associated with oro-
facial infections and encephalitis. The virus enters skin and mucosa during primary infection
and establishes lifelong latency in sensory neurons. As skin is naturally protected from
pathogens and other external assaults due to effective barrier functions, it remains to be
shown how HSV-1 can overcome this barrier in vivo. The mechanical skin barrier consisting
of the stratum corneum and tight junctions in the stratum granulosum is impaired in lesional
skin of atopic dermatitis (AD) patients. Eczema herpeticum, a disseminated HSV-1 infection,
is a severe complication of AD. Whether the higher susceptibility to HSV-1 infection in AD
patients is due to epidermal barrier defects and/or chronic inflammation is still speculative. To
understand the role of epidermal barrier defects in viral entry, we initiated ex vivo infection
assays with skin taken from AD patients in comparison to skin from healthy individuals.
Hereby, the focus is on viral susceptibility of keratinocytes in the different layers of the
epidermis. In epidermis from healthy individuals the basal epidermal layer is efficiently
invaded once the dermis and basement membrane are removed. Notably, in eczematic skin
we observe a nearly generalized infection of the stratum granulosum whereas infection of
cells in healthy skin is restricted to the sample edges where tissue integrity is lost. Single
infected cells just underneath the cornified layer are only found in eczematic skin. This
experimental tool of ex vivo infection now offers the possibility to unravel the link between
epidermal barrier defects and enhanced HSV-1 penetration in a disease model.

229
Elaboration of reconstructed sheep epidermis
N Burton1, V De Glas2, N Kirschvink1 and Y Poumay2 1 Veterinary Medicine-NARILIS,
University of Namur, Namur, Belgium and 2 URPhyM-NARILIS, University of Namur,
Namur, Belgium
Footrot is a highly contagious disease affecting the foot of sheep, causing heavy economic
losses due to lameness and reducing animal welfare. The causative bacterium is the gram
negative anaerobe Dichelobacter nodosus. The aim of this study was to develop a recon-
structed sheep epidermis (RSE) by 1) selecting the most appropriate skin digestion protocol; 2)
comparing two conditions of cell culture; 3) performing functional and histological charac-
terization of RSE. Among 6 digestion protocols tested on 5 skin samples, the protocol based
on 1 hour of incubation in 0.17% of trypsin at 37�C provided the most efficient result in terms
of keratinocyte count (851.217�405.797 cells/mL) and viability 24h after digestion
(85,5�3,7%). Keratinocyte cultures were performed with and without Rho kinase (ROCK)
inhibitor Y-27632. In presence of Y-27632, isolated keratinocytes showed an increase in
proliferation and delayed differentiation while cultures without inhibitor stopped growing.
RSE were prepared with third passage keratinocytes seeded onto polycarbonate fiber and
exposed to an air-liquid interface with a medium without Y-27632 allowing differentiation.
Differentiated RSE were obtained 11 days after seeding. Histological staining using hema-
toxylin-erythrosine and immunohistological staining allowed morphological analysis of RSE
confirming differentiation of basal, spinous, granular and cornified layer. Transepithelial
electrical resistance was measured and confirmed functional integrity of RSE (12.589�310 U
cm2, n¼6). This study describes the development of a RSE and provides a promising tool for
the characterization of mechanisms involved in Dichelobacter nodosus infection, such as
adhesion, invasion and proliferation of bacterium in epidermis. Moreover, this work revealed
that ROCK inhibitor Y-27632 seems to improve the reconstruction of epidermis from isolated
keratinocytes cultures.
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Psoriatic epidermis is associated with upregulation of CDK2 and inhibition of
CDK4 activity
P Henri1, C Prevel1, M Pellerano1, J Lacote2, P Stoebner1,2, M Morris1 and LL Meunier1,3

1 University of Montpellier, IBMM, Montpellier, France, 2 Dermatology, CHU Nimes,
Nimes, France and 3 Dermatology, Hopital St Eloi, Montpellier, France
Cyclin-dependent kinases (CDKs) are involved in regulation of cell cycle and passage through
the G1 restriction point relies on CDK4/6 and their association with cyclin D1 (CycD1)
whereas entry into S phase requires CDK2 and its association with cyclin E (CycE). The levels
of cyclin partners, their phosphorylation status, and the abundance of inhibitors of CDK
(CDKI) regulate CDK activity. CKIs may be implicated in signaling pathways that are involved
in psoriasis pathogenesis and regulation of G1 and S phases by CDKs is relevant for in-
flammatory skin diseases that are associated with proliferative cell disorders. To monitor
CDK2 and CDK4 activity in human epidermis we used CDKACT fluorescent biosensors that
undergo fluorescence enhancement upon phosphorylation by CDKs. By using confocal and
Western blot analysis, we evaluated the expression of CDK4/2, Cyc D1/E and CDKI such as
p16 INK4A(p16), p21Cip1(p21) and p27Kip1(p27). A cohort of 24 patients was asked to partic-
ipate in the study. Punch biopsies were taken from a chronic plaque and from non-lesional
skin of the same patient. CDK4 and its CycD1 partner were overexpressed in psoriatic
epidermis. Epidermal QPCR analysis showed that the increased CDK4 expression was not
due to enhanced transcription. Compared to normal skin there was no increase in CDK4/
CyclinD1 activity. CDK2 and CycE were overexpressed in psoriatic epidermis and this
overexpression was correlated with an increase in CDK2-CycE activity. Increased CDK2
expression was not related to enhanced transcription. There was an increased expression of
p16 and p21 whereas p27 was decreased in psoriatic epidermis. We have have shown that
epidermal CDK2 activity was greatly increased in psoriatic epidermis while CDK4 activity
was completely inhibited. These alterations are not associated with changes in CDK tran-
scription and instead involve post-translational control that may be mediated by a dysregu-
lation of CDKI expresion in psoriatic epidermis.

231
The potential role of VDR and its coactivators in the regulation of skin
analogue HPA axis expression in keratinocytes
JM Wierzbicka, A Piotrowska and MA Zmijewski Department of Histology, Medical Uni-
versity of Gdansk, Gdansk, Poland
The skin, as the first line of defense against external factors, has a fully functional analog of the
hypothalamic-pituitary-adrenal axis (sHPA) e one of the main stress response system in the
human body. The role of vitamin D receptor (VDR) seems to be crucial, because the majority
of cellular processes regulated by vitamin D3 occurs directly via this nuclear receptor,
including the inhibition of proliferation and induction of epidermal differentiation. Here we
present data showing differential pattern of expression of VDR gene and it two coactivators:
DRIP and SRC during the process of keratinocytes differentiation. In order to investigate their
potential role of VDR and its coactivators in stimulation sHPA axis by vitamin D3 we have
silenced its expression using siRNA interference. Evaluation of changes in the gene expression
on of VDR, DRIP205, Src3 and selected elements of sHPA axis was carried out using Real-
Time PCR, and confirmed by immunofluorescence staining of corresponding proteins. In
addition, vitamin D3 deficiency or alternations in expression of sHPA axis elements are
observed in a number of skin diseases, including psoriasis. Our studies showed also that the
gene expression of VDR and it coactivators is altered in psoriatic tissue. Therefore, it is
essential to investigate the cross-talk between the vitamin D3, and the sHPA axis at the
molecular level. Our preliminary studies showed that VDR as well as it coactivators may play
an important role in selective regulation of sHPA axis by vitamin D3. Further investigation of
the molecular mechanisms through which vitamin D3 acts on the sHPA axis is very important
and can be used in the development of new or expanded existing therapeutic methods based
on vitamin D3 in the treatment and prevention of common skin diseases such as psoriasis or
atopic dermatitis.

232
Identifying the mechanisms underlying the negative feedback loop between
tight junction proteins and cutaneous microbial dysbiosis in atopic dermatitis
IM Hölge, Y Skabytska, B Evers, Y Amar and T Biedermann Technical University of Munich,
Munich, Germany
Reduced skin barrier function and dysbiosis of the skin microbiota are hallmarks of atopic
dermatitis (AD). Both, reduced cutaneous barrier and dominance of Staphylococcus aureus
(S. aureus) are believed to represent entry points of inflammation in AD, but how they
regulate each other is not known. Tight junctions (TJs) in the skin are close contacts between
plasma membranes of neighboring cells and important for barrier functioning. TJs have also
been indicated to be essential for skin barrier function in AD, yet little is known about their
interplay with S. aureus. Here, we investigated how skin barrier impairment contributes to the
development of AD, focusing on the microbial shift towards S. aureus dominance in a mouse
model. We found that barrier impairment induced by repeated tape stripping of the back skin
leads to a significant downregulation of several TJ proteins (e.g. claudin-1, occludin) detected
by RT-PCR ex vivo. Furthermore, an upregulation of S. aureus-associated pro inflammatory
cytokines (e.g. IL-1ß, TNF-a, IL-6) was detected. Analyses of the skin microbiome affirm this
finding by pointing to a shift within the microbial homeostasis characterized by a predomi-
nance of staphylococci after tape stripping. We applied the FITC dermatitis model to induce
AD-like inflammation. As a result, sensitization of the mice at tape stripped skin resulted in a
significant increase in ear swelling upon challenge one week later compared to non-tape
stripped mice, as well as a more pronounced Th2-dominated immune response associated by
an increased CD3+CD4+ cell population and higher levels of IL-4 and IL-13. These findings
establish a model of skin barrier disruption which can be applied to study molecular
mechanisms of AD pathophysiology. They also indicate an important role of the down-
regulation of TJs contributing to a staphylococci-dominated dysbiosis of the skin and AD
development. To conclude, this model and findings should be used to develop treatment
strategies for patients suffer from this disease.

233
Epidermal differentiation and proliferation heterogeneity in skin color types
S Girardeau-Hubert, C Deneuville, H Pageon, K Abed, C Tacheau, N Cavusoglu, r donovan,
D Bernard, D Asselineau and I Sequeira R&I, L’OREAL, Aulnay-sous-Bois, France
Heterogeneity in skin surface and barrier function have been reported among skin color types.
Since, epidermal morphogenesis is the result of a balance between keratinocyte proliferation
and differentiation processes, we aimed to characterize the epidermis biology between Af-
rican descent skin type and European descent skin type on ex-vivo and in vitro tissues. Firstly,
ex vivo skin samples from dark/brown skin type and light/intermediary/tan skin type of young
donors (n¼10 per skin type) were used to compare the expression of epidermal markers
keratins 14 and 15 (K14/K15) and filaggrin, as well as proliferation marker (Ki67) between
skin color types. Secondly, epidermal morphogenesis is influenced by the cross-talk between
keratinocytes and dermal fibroblasts; thus, we investigated the behavior of keratinocytes
isolated of each skin type using a full-thickness in vitro skin model with a dermal equivalent
containing papillary fibroblasts from each skin types (n¼3/4 per skin type). We observed that
darker skin types have increased proliferation and lower level of K14, K15 and filaggrin when
compared to lighter skin types. In vitro skin reconstruction with keratinocytes of dark skins
have shown lower granular layers, lower filaggrin 1 and 2 accumulation in stratum corneum.
Expression of mRNA for terminal differentiation processes were regulated differently between
keratinocytes of darker skins and lighter skins in in vitro model. Additionally, reconstructed
skins created with fibroblasts from dark skins have increased KGF secretion levels and
increased epidermal proliferation when compared with the skin model with fibroblasts from
lighter skin types. Overall, this study brought evidences that both keratinocytes and fibroblasts
contribute to the different behavior of different skin color types upon some skin disorders and
aging.

234
Preservation of human skin integrity and metabolism during 10 days in culture
with NativeSkin� system
E Raude1, E Pagès1, M Pastore1, P Cuoc2, L Malaquin4 and P Descargues3 1 Genoskin SAS,
Toulouse, France, 2 Promega, Charbonnières les bains, France, 3 Genoskin Inc, Salem, MA
and 4 LAAS-CNRS, Toulouse, France
It is known that the main bioenergetic pathway in skin is the anaerobic glycolysis. Thus,
glucose consumption and a high production of lactate are a proof of an active metabolism in
skin. This has never been demonstrated in an ex vivo human skin model before. NativeSkin�

is an ex vivo human skin model, composed of the two upper skin layers. The skin explant is
embedded in a proprietary gel-like matrix with epidermal surface left in direct contact with
the air. The system is mounted into cell culture inserts and maintained in standard cell culture
conditions. This model represents a highly predictive and cost-effective last-line screening
tool in laboratory conditions prior to in vivo clinical evaluations. Histological analysis of the
NativeSkin� model showed preserved tissue integrity for up to 10 days of culture. WST-8
assays showed a cell viability of about 64% after ex vivo culture compared to skin just after
surgery. Cell proliferation and apoptosis were quantified in the epidermis. Ki67 was still
expressed (3,9% of positive nuclei after 10 days compared to 10% at Day 0), and a low level
of active Caspase 3 was visible. Dosing of two main metabolites, glucose and lactate, were
performed on both culture media and skin biopsies after 10 and 20 days of culture. Results
showed active metabolism in the NativeSkin� model still after 10 days of culture, with an
important glucose consumption (58% of fresh medium glucose consumed) in parallel of a
high production of lactate. In conclusion, we demonstrated the feasibility to maintain skin
biopsies alive for up to 10 days, with a preserved tissue integrity, a good cell viability and
proliferation, and active metabolism. These results, taken with results previously published on
NativeSkin� models, underly that NativeSkin� is a relevant model to study drug penetration
and metabolization

235
PPAR-alpha deficiency drives altered bacterial skin colonization and abnormal
eicosanoid skin composition
S Blunder1, R Rühl2, D Orth-Höller3 and S Dubrac1 1 Department of Dermatology, Vene-
reology and Allergology, Innsbruck, Austria, 2 Paprika Bioanalytics BT, Debrecen, Hungary
and 3 Department of Hygiene and Medical Bacteriology, Medical University of Innsbruck,
Innsbruck, Austria
PPARa is a transcription factor that serves as a lipid sensor and that contributes to skin ho-
meostasis. Because PPARa is down-regulated in the skin of atopic dermatitis patients, in-
vestigations into its functions might provide further understanding to disease pathogenesis.
We studied the skin microbiota and the immune system of PPARa deficient mice and litter-
mate controls. Moreover, we also determined the composition of epidermal eicosanoids,
leukotrienes and prostaglandins. We found that, in the steady state, PPARa deficient mice
exhibit a discreet alteration of epidermal barrier function with a moderate increased TEWL
and a normal skin surface pH. PPARa deficiency alters the composition of skin microflora and
leads to changes in innate and adaptive skin immune system. NOD2 pathway and expression
of innate cytokines is triggered in the epidermis of PPARa deficient mice when compared to
littermate controls. We observed an increased proportions of Langerhans cells associated with
increased expression of IL23 and IL17A associated with increased production of IL-17A in
epidermal gamma/delta T cells. Moreover, we determined higher amounts of 8-HETE and
enhanced Alox8 expression associated with the enhanced expression of various differentia-
tion markers for keratinocytes including FLG in the epidermis of PPARa deficient mice when
compared to littermate controls. Thus, down-regulation of PPARa in atopic skin might
contribute to modifications of skin microenvironment not only by impairing the skin immune
system and altering the skin lipid composition, but also by modifying the skin microbiota.
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The involvement of neurons/keratinocytes interactions in the expression of the
junction proteins involved in the skin barrier function
I Cousin1,2, L Misery1,2, P de Vries1,2 and N Lebonvallet1 1 Laboratory interaction neuron
keratinocytes EA 4685, université de Bretagne occidentale, Brest, France and 2 university
hospital center, Brest, France
The role of the peripheral nervous system in regulating the skin barrier function is not
established. The goal of this study was to identify, in vitro, the role of sensory skin neurons in
the regulation of the expression of junction proteins. On in vitro and ex vivo models con-
sisting of neurons, keratinocytes and skin explants was analysed transcripts and/or proteins
(expression and cellular location) of claudin 1, Zonula occludens 1 (ZO1), desmocollin,
cadherin-E, loricrine, kallikrein 6 (klk6) and 7 (klk7). The skin barrier function was tested
thank to the penetration test of Lucifer’s yellow through the skin explant. When keratinocytes
were cultured with sensory neurons, there was a significant increase in RT-qPCR of ZO1
2.6+/-1.4, Claudin1 56+/-83, Desmocollin 2.6+/-2.7, Loricrine 3.4+/-2.7 after 48 hours of
cultures compared to controls (p<0.05, n ¼ 7). KLK6 0.8+/-0.5 and KLK7 0.5+/-0.4 were
decreased after 4 hours (p < 0.05, n¼7). In Western blot, an increase of ZO1 1.9 +/-0.5 and
Claudin1 3.3 +/-2.1 was found compared to the control (p<0.05, n¼3). In immunocyto-
chemistry, Claudin1 appeared on the keratinocyte membrane versus in the nucleus in the
control. In immunocytochemistry, ZO1 appeared on the membrane versus in the cytoplasm in
the control. In immunohistochemistry, ZO1 and Claudin 1 were more expressed in the basal
layers of the epidermis than in the control. There was no Lucifer’s yellow penetration across
explants whether they were innervated or not. The culture of human keratinocytes with
sensory neuron supernatants for 48 hours increases the transcription and translation of tight
junction and desmosomes and their degradation agents. A change in the location of tight
junction at the cellular and histological level exist. These major changes could have a sig-
nificant impact on the skin permeability that we need to demonstrate in adapted model.

237
Skin barrier integrity is enhanced after topical application of emulsions with
an acidic pH
E Proksch1, S Merker2, S Müller-Röhr2, C Neumann1, C Masur2, A Kilic2 and C Abels2

1 University of Kiel, Kiel, Germany and 2 Dr. August Wolff-Arzneimittel, Bielefeld, Germany
The pH of the stratum corneum is slightly acidic (mean 4.9) and tightly regulated. This is
important for antimicrobial defense and the formation of the physical barrier. The acidic pH
inhibits the growth of pathogenic Staphylococcus aureus and enables optimal activity of
enzymes for lipid synthesis, epidermal differentiation and desquamation. Here we asked
whether topical application of an oil-in-water emulsions adjusted to pH 4 or pH 5.8 and the
untreated control influence biophysical markers and mechanical stability of the skin barrier,
Stratum corneum morphology and inflammation. Twenty-four healthy volunteers aged 18 to
75 years were treated in a randomized way on the lower arms for 28 days; pH, TEWL, SC
hydration, mechanical stability, corneocyte size and inflammation were recorded. After 28
days, skin surface pH was significantly more reduced by the pH 4 compared to the pH 5.8
emulsion. TEWL as a marker of skin barrier function was slightly reduced by both emulsions.
SC hydration was significantly increased to the same level by both emulsions. The number of
D-Squame� tape-strips to disrupt the skin barrier to a threefold increase in TEWL as a marker
for skin integrity was significantly increased by both emulsions compared to untreated con-
trol, but slightly more by the pH 4 emulsion. Inflammation after tape-stripping as determined
by clinical grading of erythema was considerable reduced by the pH 4 emulsion, and IL-1a
protein expression was significantly reduced by both emulsions, but the reduction was higher
with the pH 4 preparation. The size of corneocytes attached to the tape-strips as a marker for
epidermal differentiation and desquamation was significantly increased after treatment with
the pH 4 compared to the pH 5.8 emulsion and the control. In summary, treatment with a pH
4 emulsion positively influenced SC pH, TEWL, SC hydration, epidermal differentiation/
desquamation resulting in increased mechanically stability and reduced inflammation against
tape-stripping induced irritation.

238
Ligands of aryl-hydrocarbon receptor regulate its stability in ARNT-dependent
manner
SG Rudyak1, L Usakin2, E Tverye2 and AA Panteleyev2 1 N. Emanuel Institute of Biochemical
Physics RAS, Moscow, Russian Federation and 2 NRC Kurchatov Institute, Moscow, Russian
Federation
Aryl-hydrocarbon receptor (AhR) is a basic helix-loop-helix transcription factor activated by
polyaromatic hydrocarbon compounds of synthetic and natural origin. While a number of
novel AhR ligands have been identified recently, little is known about their possible influence
on AhR levels and stability. We used western blot, qRT-PCR and immunocytochemistry to
determine the effects of AhR ligands on AhR expression in cultured human keratinocytes (N-
TERT), and immunohistochemistry to assess patterns of AhR expression in human and mouse
skin and skin appendages. While AhR was highly expressed in cultured keratinocytes and in
skin in vivo, including epidermis and certain hair follicle compartments (IRS, ORS, hair bulb),
it was found primarily in the cytoplasm, but not in the nucleus, suggesting lack of its activity.
At the same time, treatment of N-TERT cells with proteasomal inhibitor MG132 and conse-
quent inhibition of AhR degradation resulted in nuclear AhR accumulation. Treatment of
keratinocytes with AhR ligands such as TCDD (dioxin), FICZ, and I3C (indole-3-carbinol), but
not with kynurenine, caused near-complete disappearance of AhR with protein half-life of 2-4
hours for ligand-treated samples. The AhR decay was blocked by proteasome inhibition,
indicating degradation-based mechanism of regulation. Furthermore, addition of hypoxia
mimetics CoCl2 and DMOG decreased effects of AhR ligands on degradation of AhR, sug-
gesting that the AhR dimerization partner ARNT (HIF1b) is required for degradation.
Consistently, substrate-induced degradation of AhR was blocked in N-TERT cells with
knockdown of ARNT. Additionally, inhibition of HDACs with Trichostatin S resulted in
enhanced expression of AhR in both untreated and ligand-treated cells. Altogether, these
results demonstrate that AhR is primarily regulated posttranslationally via proteasome-
mediated degradation, and suggest novel ways to manipulate AhR levels and signaling.

239
Desmosomes pattern cell mechanics to govern epidermal tissue form and
function
JA Broussard, JL Koetsier and KJ Green Northwestern University, Chicago, IL
The epidermis exhibits polarization of structural and functional features across multiple cell
layers, but how this polarity is created and preserved is poorly understood. Desmosomes
(DSMs) are cell-cell adhesive organelles linking to intermediate filaments (IF) and are critical
for signaling and tissue integrity. The DSM cadherin desmoglein 1 (Dsg1) is first expressed as
cells commit to differentiate and stratify, with expression peaking in the granular layer (SG).
We hypothesize the pattern of Dsg1 and associated IF is crucial for establishing proper
epidermal polarity, especially mechanical polarity. To test this, we used laser ablation and
whole mount imaging to assess layer-specific mechanical properties of 3D epidermal cul-
tures. These data support an epidermal mechanical gradient: keratinocytes are under
compressive forces in the basal layer and high tension in the suprabasal layers. We previously
showed Dsg1 regulates basal cell forces to promote stratification. Here, a DSM/IF uncoupling
mutant recapitulates Dsg1 loss, suggesting a requirement of IF attachment. High apical ten-
sion in simple epithelia helps generate barrier-critical tight junctions (TJs). TJs localize to the
SG in epidermis, where tension is high and Dsg1 expression peaks. Thus, we assessed the
ability of Dsg1 to polarize tension and TJs in the SG. Dsg1 loss disrupts the polarized SG
distribution of the tension sensitive TJ component ZO1. Our data suggest Dsg1 modulates TJs
through the mechanosensitive kinase ErbB2, which localizes to the TJ forming layer. Dsg1 loss
disrupts this localization and decreases total and phosphorylated ErbB2. Uncoupling the
DSM/IF linkage or inhibiting ErbB2 significantly decreases epidermal electrical barrier
function. As mechanical forces regulate cell behavior, our data suggest a model in which
patterning of DSM components regulates epidermal polarity by orchestrating the distribution
of mechanical inputs to drive morphogenesis and development of a life-essential barrier.

240
SerpinB12 is an intrinsic mesotrypsin inhibitor regulating corneocyte
desquamation and enucleation
M Miyai1, J Hiruma2, A Motoyama1, M Egawa1, M Yamamoto2, Y Ozeki3, R Tsuboi2 and
T Hibino1,2 1 Global Innovation Center, Shiseido, Yokohama, Kanagawa, Japan,
2 Dermatology, Tokyo Medical University, Tokyo, Japan and 3 Graduate School of Engi-
neering, The University of Tokyo, Tokyo, Japan
It is important for skin function, such as barrier and moisture, that cornification and turnover
are maintained firmly. Both events are intricately controlled by many factors. In particular, the
end of the turnover is called desquamation. Desquamation process is proceeded by KLKs,
LEKTI, and Mesotrypsin. Function of Mesotrypsin are activation of KLKs and degradation of
LEKTI. However, it has been reported that mesotrypsin is insusceptible to intrinsic inhibitors.
Therefore, we purified the Mesotrypsin inhibitor as a regulator of cornified layer desqua-
mation. We isolated a novel inhibitor and identified it as SerpinB12 (Another name is
YUKOPIN) by LC-MS/MS. Recombinant SerpinB12 inhibited Mesotrypsin in a dose-depen-
dent manner. Thin skin, such as the eyelid, showed strong mesotrypsin staining, while Ser-
pinB12 staining was barely detectable. In contrast, footpad skin, which has a thick cornified
layer, showed strong SerpinB12 staining at the granular layer. To identify function of Ser-
pinB12, we constructed skin equivalent models, in which SerpinB12 was over-expressed.
Cornified layers were increased and the epidermis became thicker in SerpinB12 over-
expression. Furthermore, we found that excessive over-expression of SerpinB12 induced
parakeratosis by hematoxylin-eosin stain and Stimulated Raman Scattering (SRS). Immuno-
histochemical study showed that SerpinB12 was expressed in parakeratic area of atopic
dermatitis. Our findings provided a new insight into the desquamation mechanisms, in which
mesotrypsin and SerpinB12 play critical roles. Moreover, our results suggest that SerpinB12
would be involved in controlling the thickness of stratum corneum through Mesotrypsin
regulation, and excessive SerpinB12 expression might be the cause of parakeratotic disease
condition.

241
Skin radiance improvements with Hylocereus Undatus fruit extract
influencing skin microbiome
F Havas1, S Krispin1, N Borenstein1, A Perolat3, J Attia3 and E Loing2 1 R&D, IBR Ltd. - A
Lucas Meyer Cosmetics company, Yavne, Israel, 2 R&D, Lucas Meyer Cosmetics, Quebec,
QC, Canada and 3 R&D, Lucas Meyer Cosmetics, Toulouse, France
Effective moisture retention and a radiant and luminescent skin tone are key markers of
healthy and beautiful skin. In recent years, accumulating data has suggested that the
microbiome present on the skin can play a key role in providing these benefits to the skin. In
particular, the balance between the beneficial and detrimental bacteria. In healthy skin, the
balance is tipped towards beneficial bacteria species or strains, limiting the growth of
detrimental strains - resulting in radiant and well hydrated skin. Substances with prebiotic
properties can support the growth of beneficial bacteria, allowing them to better compete
with detrimental bacteria. Dragon fruit (hylocereus undatus) is a super fruit, rich in poly-
saccharides previously demonstrated to have prebiotic effects on gut bacteria. In the present
study, a hylocereus undatus fruit extract was tested in a competitive growth assay comparing
growth rates of staphylococcus epidermidis and s. hominis, representing beneficial bacteria,
with those of S. aureus and P. Acnes, representing detrimental bacteria. In this model, the
hylocereus undatus fruit extract was shown to support the growth of s. epidermidis and s.
hominis, while limiting the growth of s. aureus and p. acnes. In parallel, a clinical study was
conducted on 26 volunteers, vs. placebo (in a split-face design, where each volunteer pro-
vides a direct comparison). In this subject, imaging under UV light (Visia) showed that the
hylocereus undatus fruit extract significantly reduced the appearance of porphyrins, indi-
cating a limiting effect on p. acnes growth. In addition, the same study showed that the extract
delivered improvements in skin radiance (by colorimetric evaluation) and skin barrier func-
tion (by TEWL measurement). The above results indicate that a hylocereus undatus fruit
extract may positively influence skin microbiome balance, and thereby deliver significant
skin health and beauty benefits.
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Synthetic adiponectin-derived peptide enhances skin barrier function
S Hong1, H Seo1, C Lee1, D Crumrine2, M Man2, P Elias2 and J Hahn3 1 Department of
Dermatology, Yonsei University Wonju College of Medicine, Wonju-si, Korea (the Republic
of), 2 Dermatology Services, Veterans Affair Medical Center and University of California, San
Francisco, CA and 3 Department of Anatomy and Cell Biology, School of Medicine,
Kangwon National University, Chuncheon, Korea (the Republic of)
Adiponectin enhances human keratinocyte lipid synthesis via SIRT1 and nuclear hormone
receptor signaling. In an effort to put adiponectin signaling into practical use for the
improvement of skin barrier function, the effects of a newly synthesized adiponectin-derived
peptide (Adi-pep D) on keratinocyte lipid synthesis and differentiation were evaluated in vitro
and in vivo. Adi-pep D induced adiponectin receptor activity by receptor-mediated endo-
cytosis in HaCaT cells Further, in Adi-pep D-treated primary human keratinocytes, Adi-pep D
increased the expression of the lipid synthesis enzymes HMG CoA reductase and serine-
palmitoyl transferase mRNA as well as the lipid transporter ABCA12, which is related to the
homeostasis of skin barrier function. The expression levels of the transcription factors SIRT1,
LXRa, and SREBP also increased. Nile red fluorescence staining showed an increase in the
neutral lipid content in Adi-pep-treated keratinocytes. Adi-pep D also increased the expres-
sion of epidermal differentiation marker proteins (e.g., filaggrin, involucrin, and loricrin) in
HaCaT cells. We further evaluated whether the synthetic peptide can reduce the deterioration
of barrier function by the topical application of a highly potent corticosteroid on murine skin.
Functionally, the basal transepidermal waterloss and stratum corneum hydration levels were
not different but the barrier recovery rate and integrity tended to be better than those of the
non-treated skin. When the epidermis was observed by transmission electron microscopy, the
count and secretion of the lamellar body in the stratum corneum-granulosa interface were
significantly increased. These results suggest that the newly synthesized Adi-pep can improve
lipid synthesis, differentiation, and the recovery of skin barrier function.

243
Permeability and immune barrier differences of healthy human skin
O Somogyi1, B Medgyesi1, A Jenei1, Z Dajnoki1, K Gáspár1, Z Hendrik2, A Szegedi1 and
A Kapitány1 1 Division of Dermatological Allergology, Department of Dermatology, Faculty
of Medicine, University of Debrecen, Debrecen, Hungary and 2 Department of Pathology,
Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Despite the distinct microbial and chemical milieu on topographically distinct skin areas, the
immunological and permeability barrier of the healthy skin has been previously considered to
be unified on the whole body surface. We provided the first evidence that sebaceous gland
rich (SGR) and sebaceous gland poor (SGP) regions exhibit a characteristic innate and
adaptive immune milieu (increased chemokine expression and a homeostatic IL-17 domi-
nance in SGR skin). As a next step, we aimed to investigate at the molecular level whether
permeability barrier of these regions are also different. We analyzed the expression of the
most important barrier structure (FLG, KRT1, 6A, 10, 16, 17, 79, LCE1D, 1F, LOR, SPRR1A,
2A), tight junction and desmosome components (CDSN, CLDN1, 16, 23, CDH1, DSC1,
DSG1, OCLN), enzymes related to barrier formation (TGM1, 3, 5, KLK5, 7, 14) and anti-
microbial peptides (AMPs; S100A7,8,9, LCN2, hBD2) both at the mRNA and protein levels by
RT-qPCR and IHC. Regarding barrier structure molecules and junction components KRT17
and 79 were found to be significantly differentially expressed with higher levels in SGR skin
whereas amongst the examined enzymes KLK5 and 7 showed significantly higher levels in
SGR at the gene level. Moreover, all investigated AMPs were significantly upregulated in
SGR. At the protein level, KRT1, KRT17, S100A8 and LCN2 showed significantly elevated
level in SGR skin among the investigated molecules. Similarly to the prominently different
immune tuning of SGP and SGR region we could also detect barrier differences between the
distinct skin regions which together may explain the characteristic localization of certain
immune mediated skin disorders and distinct skin sites may require distinct barrier repair
therapies.

244
Screening of a phytochemical library for the identification of sirt1-dependent
lipid synthesis effects in keratinocytes
H Seo1, J Lee2, S Seo3, C Kim4 and S Hong2 1 Dermatology, Dankook University Hospital,
Cheonan-si, Korea (the Republic of), 2 Dermatology, Yonsei University Wonju College of
Medicine, Wonju, Korea (the Republic of), 3 Dermatology, Chung-Ang University Hospital,
Seoul, Korea (the Republic of) and 4 Dermatology, Chungnam National University, Daejeon,
Korea (the Republic of)
A reduced lipid content in the stratum corneum is a major cause of skin barrier function
deterioration in various diseases. Accordingly, the promotion of lipid production is a potential
strategy to improve skin barrier function. Recent studies support the beneficial effects of
adiponectin on lipid metabolism and senescence in keratinocytes. We screened plant extracts
that enhance the lipid synthesis of keratinocytes via sirt1-nuclear hormone receptor signaling
in the adiponectin pathway. The levels of major lipid synthesis enzymes and transcription
factors as well as sphingolipids, involved in adiponectin-associated keratinocyte lipid pro-
duction, were evaluated in plant extracts or the adiponectin-treated human epidermal
equivalent. The mRNA expression levels of fatty acid synthase, HMG-CoA reductase, and
serine palmitoyl transferase were increased in the extracts of fruits of Lycium barbarum L.,
Prunus tomentosa, and Melia toosendan among 20 extracts from treated plants. The tran-
scription factors SIRT1, LXRa, PPARs, and SREBP were also upregulated. The levels of cer-
amide and its downstream sphingolipid metabolites were significantly increased. Expression
levels of keratinocyte differentiation markers were also increased. In particular, among the
extracts with a detectable effect, Melia toosendan fructus showed the highest expression of
lipid synthase. These results indicate that theMelia toosendan fructus extract is an appropriate
material for improving skin barrier function.

245
Successful treatment of Netherton syndrome with dupilumab
S Blunder, M Schmuth and R Gruber Innsbruck Medical University, Innsbruck, Austria
Netherton syndrome (NS) is a rare syndromic ichthyosis, characterized by erythroderma,
ichthyosis linearis circumflexa, hair shaft defects and atopic diathesis. It is caused by biallelic
SPINK5 mutations with deficient serine protease inhibitor LEKTI resulting in an activation of
the KLK5-PAR2-TSLP signaling pathway, impaired skin barrier and inflammation. Treatment
of NS is challenging, monoclonal antibodies targeting specific proinflammatory molecules
are promising therapeutic approaches. Dupilumab inhibits by targeting IL4Ra both IL-4 and
IL-13 signaling and is approved for the treatment of atopic dermatitis. Three adult patients
with genetically confirmed NS were individually treated with dupilumab 300mg injections
every two weeks for 8, 6 and 7 months, respectively. EASI scores at baseline were 30.0, 29.0
and 18.2. Total-IgE levels were 3352.0, 632.0 and 8270.0KU/L. Clinical improvement was
observed after 8 weeks treatment. EASI scores improved continuously to 15.5, 16.9 and 9.0
after 24 weeks, respectively. Interestingly all patients showed an improvement in hair
phenotype, particularly patient 1 noted a beard growth. Total-IgE significantly decreased
around 50% (53.7+/-1.24) of baseline levels in all patients after 24 weeks of treatment. DLQI
clearly improved with dupilumab. TEWL was measured in patient 1 at the lesional forearm
and improved after 24 weeks (62.5 versus 37.5 g/m/h), indicating an amelioration in skin
barrier function. Degree of erythema measured by mexameter did only slightly change. No
severe side effects occured, yet two patients reported headache for up to two days after in-
jection of dupilumab. These data for the first time show the potential use of dupilumab in NS.

246
Nuclear destruction during epidermal terminal differentiation requires actin
cytoskeleton-mediated nuclear lamin dispersal and rapid nuclear volume reduction
C Rogerson and RF O’Shaughnessy Blizard Institute, Queen Mary University of London,
London, United Kingdom
Keratinocyte terminal differentiation is essential for barrier formation and requires several
highly regulated morphological changes involving the destruction of all intracellular kerati-
nocyte organelles, including the nucleus. Keratinocyte nuclear destruction requires Akt1-
dependent phosphorylation and degradation of the nuclear lamina protein, Lamin A/C.
However, the molecular mechanisms that result in complete nuclear removal and their
regulation are not well defined. Rat epidermal keratinocytes spontaneously terminally
differentiate in post-confluent submerged cultures. This allows the observation and pertur-
bation of nuclear destruction in an experimentally tractable in vitro model. Live imaging of
keratinocytes expressing fluorescently tagged nuclear proteins showed, for the first time, that
a nuclear volume reduction step taking less than 40 minutes precedes final nuclear
destruction. Prior to this, there is dispersal of phosphorylated Lamin A/C to structures
throughout the cytoplasm in differentiating keratinocytes. We show that the dispersal of
phosphorylated Lamin A/C is Akt1-dependent and these structures are specific for the removal
of Lamin A/C from the nuclear lamina; nuclear contents and Lamin B were not present in
these structures. Immunoprecipitation and phosphoproteomic analyses identified a group of
functionally related Akt1 target proteins involved in Lamin A/C dispersal. These included
actin, which forms cytoskeletal microfilaments, Arp3, required for actin filament nucleation,
and Myh9, a component of Myosin IIa, a molecular motor that can translocate along actin
filaments. Disruption of actin filament polymerisation, nucleation or Myosin IIa activity
prevented both the formation and dispersal of cytoplasmic Lamin A/C structures and nuclear
volume reduction. We propose that these proteins act as part of a ‘degradosome’ complex
required for two novel nuclear removal intermediate processes during keratinocyte nuclear
destruction: Lamin A/C dispersal and rapid nuclear volume reduction.

247
A role for iRhom2 in pachyonychia congenita
MA Brooke, LA McGinty and DP Kelsell Centre for Cell Biology & Cutaneous Research,
Blizard Institute, Barts & The London School of Medicine & Dentistry, London, United
Kingdom
Pachyonychia congenita (PC) is a rare dermatosis of painful palmoplantar keratoderma (PPK),
associated with mutations in genes encoding several wound-repair keratins, including Keratin
16 (K16). Previously, we showed K16 expression and cellular distribution in epidermal ker-
atinocytes to be closely regulated by the rhomboid protein iRhom2 e gain-of-function mu-
tations in which are associated with the PPK and oesophageal cancer syndrome TOC. As well
as K16, iRhom2 is a key regulator of the sheddase ADAM17 e and thus of EGFR and TNFa
signalling e and its activity is closely associated with keratinocyte proliferation and epidermal
thickness. For example, we have shown iRhom2-null mice to develop significantly thinner
footpad epidermis than controls, while mice with a TOC-associated iRhom2 mutation show
thickened footpads. To investigate a link between K16, iRhom2/ADAM17 and PPK, we
developed 3-dimensional organotypic cultures using immortalised human PC keratinocytes
harbouring the dominant K16 mutation R10C. These were found to develop a significantly
thicker epidermal equivalent than controls; however, co-culture with an ADAM17 inhibitor is
sufficient to normalise this hyperproliferation. To confirm linkage of the iRhom2 pathway with
K16-associated hyperproliferation we generated K16-null mice, which display reduced
weight compared to controls and spontaneously develop PPK-like footpad lesions from
around 6 weeks of age, as previously reported. Histology of 8-week old forepaws found
increased epidermal thickness in K16-null animals, together with dysregulation of iRhom2-
associated protein activity, such as significant upregulation of ADAM17 expression and
plasma membrane localisation (mediated by iRhom2), suggesting involvement of this
pathway in keratin 16-associated hyperproliferation. Next, K16-null and iRhom2-null mice
have been crossed to generate K16/iRhom2 double-knockout mice, which will be used to
investigate this link further, examining the hypothesis that the absence of iRhom2 may
dampen hyperproliferation and inflammation in this model of PC.
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Sensitive Skin can be Small Fiber Neuropathy: Results from a Case-control
Quantitative Sensory Testing Study
F Huet1,2, A Dion1, E Brenaut1,2 and L Misery1,2 1 Dermatology, CHU Brest, Brest, France
and 2 Laboratory on Interactions Neurons-Keratinocytes (LINK), University of Western
Brittany, Brest, France
Sensitive skin syndrome (SSS) is defined as the occurrence of unpleasant sensations (itch,
pain, burnings, prickling.) in response to stimuli that should not normally cause such sen-
sations. Previous studies show that SSS could be a small-fiber neuropathy but quantitative
sensory testing (QST) is lacking. Using QST, the aim of the study was to determine the
presence or absence of tactile sensitivity disorder, mainly heat-pain threshold (HPT 0.5), in
subjects with SSS. Neuropathic pain was assessed by two questionnaires: the DN4 and the
Neuropathic Pain Symptom Inventory (NPSI). This monocentric case-control study included
21 subjects with SSS and 21 controls. The subjects underwent quantitative sensory testing.
Neuropathic pain was assessed by two questionnaires: the DN4 and the Neuropathic Pain
Symptom Inventory (NPSI). Forty-two subjects were included in the study. The HPT 0.5 was
significantly lower in the cases (14.5+/-2.8) than in the controls (17.8+/-2.5) (p<0.001). In-
termediate pain (HPT 5.0) was also significantly decreased in SSS. The DN4 and NPSI scores
were significantly higher in the cases compared to the controls. The decrease in HPT in
subjects with SSS compared to controls suggests the presence of hyperalgesia, probably due
to the damage of C-fibers. These findings, as well as the increased DN4 and NPSI scores,
strengthen the neuronal hypothesis of SSS and are new arguments for consideration of SSS as
small fiber neuropathy.

249
Influence of filaggrin loss-of-function mutations in hostemicrobe interactions
during atopic skin inflammation
P Olah1,2, E Szlávicz2, E Consortium8, E Rodriguez5, S Weidinger5, N Fyhrquist3,4, H Alenius3,4,
A Lauerma6, B Andersson7 and B Homey1 1 Department of Dermatology, University of Dues-
seldorf, Duesseldorf, Germany, 2 Department of Dermatology, Venereology and Oncoderma-
tology, University of Pécs, Pécs, Hungary, 3 Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden, 4 Department of Bacteriology and Immunology, University of
Helsinki, Helsinki, Finland, 5 Department of Dermatology, University Hospital Schleswig-
Holstein, Kiel, Germany, 6 Department of Dermatology, Allergology and Venereology, Uni-
versity of Helsinki, Helsinki, Finland, 7 Department of Cell and Molecular Biology, Karolinska
Institutet, Stockholm, Sweden and 8 EU-MAARS Consortium, Helsinki, Finland
Loss-of-function mutations in the filaggrin gene have been indicated to directly alter skin
barrier function and critically influence atopic inflammation. While skin barrier disruption,
Th2 associated inflammation and bacterial dysbiosis are well-known characteristics of atopic
dermatitis (AD), the interconnecting mechanisms between genotype, transcriptome and
microbiome remain largely elusive. In the present study we addressed these questions using a
cohort of atopic dermatitis patients carrying heterozygous loss-of-function mutations in the
filaggrin gene (ADMut) (n¼15), along with age, sex, body site and severity (SCORAD)-matched
wild-type (ADWt) patients and healthy controls from a large-cohort study. In the context of
atopic inflammation, lesional skin of ADWt demonstrated significantly increased tran-
scriptomic dysregulation when compared to ADMut, with the specific upregulation of pro-
inflammatory cytokines and T-cell proliferation being most prominent. In the context of
filaggrin dysfunction, the transcriptome was characterized by dysregulation of barrier function
and water homeostasis. As expected, S. aureus dominated the microbiome in both ADWt and
ADMut patients, however, shifting microbial communities could be observed when comparing
healthy with non-lesional ADWt or ADMut skin. Taken together, our integrative approach
provides further insight into the “holobiont”, and the complex interplay between genotype,
transcriptome and microbiome.

250
Effect of organic osmolytes improving skin’s barrier function
L Huuskonen, H Putaala and K Tiihonen Nutrition and Biosciences, DuPont, Kantvik, Finland
Tight junctions connect adjacent epidermal cells contributing to maintenance of the skin
protective permeability barrier, and disturbances in this barrier may result various diseases.
We investigated the effect of osmolyte candidates, betaine, proline, serine and inositol, as
combination (GENENCARE� OSMS PRO) and as single compounds, and their contribution to
skin barrier function by two exemplary methods: analyzing the diffusion of topically applied
caffeine through reconstructed human epidermis (RHE) and by measuring transepithelial
electric resistance (TEER) of differentiated normal human epidermal keratinocytes (NHEKs).
RHE were treated with the osmolytes systemically, and the diffusion of radioactive
14C:caffeine through the RHE was followed. NHEK cells were cultured on inserts and after
three days of differentiation in high calcium concentration, the test substances were applied
apically to the cells, and the effect on tight junction integrity was measured using chopstick
electrodes. The systemic osmolyte combinations of betaine, L-proline, L-serine and myo-
inositol (3 and 10 mg/ml), induced a decrease of caffeine diffusion through the RHE, during
the first two hours with a significant effect at 30 min and 1 h compared to medium control,
indicating stronger epidermal structure and barrier function in the osmolyte treated RHE.
Betaine alone (3 mg/ml) induced a decrease of caffeine diffusion only after 30 min while L-
proline alone (3 and 10 mg/ml) did not decrease caffeine diffusion. Application of topical
osmolyte combination (10 mg/ml) resulted increase in %change in TEER values of 28% (at 2
h), 28% (at 3 h) and 43% (at 5 h) compared to medium control without osmolytes having %
change in TEER -5 %, -7 % and 14 %, respectively. 0.15 M NaCl, which modelled the
hyperosmotic stress, resulted significant decrease in %change in TEER in all time points. The
results indicate that osmolytes may have beneficial effects on epidermal permeability barrier
and tight junction integrity, that might be especially advantageous during a stress compro-
mising the function of the tight junctions and permeability barrier.
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A compound-based therapy approach for Epidermolysis Bullosa Simplex
K Rietscher1, B Omary2, J Sexton3 and TM Magin1 1 Div. of Cell and Developmental Biology,
Institute of Biology, Leipzig, Germany, 2 Department of Molecular and Integrative Physi-
ology, University of Michigan, Medical Science II, Ann Arbor, MI and 3 Department of
Medical Chemistry, University of Michigan, Medical Science II, Ann Arbor, MI
Keratin cytoskeletal proteins are crucial for the maintenance of skin integrity. Mutations in
genes coding for K5 and K14 cause the human skin disorder epidermolysis bullosa simplex
(EBS) leading to substantial alterations in keratin assembly and collapse of keratin filaments
into cytoplasmic protein aggregates. The phenotypic consequences of K5 and K14 mutations
comprise fragility of basal keratinocytes and skin blistering upon mild mechanical trauma.
Treatment of EBS is only supportive and consists primarily of wound care and avoidance of
mechanical stress. Besides symptomatic care, no efficient therapeutic treatment is available
for EBS. In the present study, we used patient-derived keratinocytes carrying the most frequent
K14.R125C mutation as a reproducible EBS model to understand EBS pathomechanisms and
to develop a therapy approach aimed to restore a functional keratin network. Numerous post-
translational modifications (PTMs) such as phosphorylation have been reported to occur on
keratins, which affect the organization of keratin networks. Whether keratin mutations affect
the occurrence of PTMs and thereby keratin aggregation in EBS is yet unknown. We find that
the K14.R125C mutation alters keratin PTMs in distinct ways and suggest that disease mu-
tations and altered PTMs aggravate keratin aggregation. We reason that chemical compounds
affecting the interplay of mutations and PTMs enable the reformation of a keratin cytoskeleton
from aggregates are potential candidates for combating EBS. To that end, we performed an
image-based, high-throughput screen with K14.R125C keratinocytes, making use of w5.000
bioactive, repurposed compounds. As readout, a reduction in the number of keratin aggre-
gates/cell was employed. Results from the screen and their significance for keratin regulation
and EBS therapy approaches will be presented at the meeting.

252
Natural Strategy for treating oily skin: Targeting multiple biological pathways
and Cutibacterium acnes
G Lemaire, C Accardo, M Haro, M Olivero, V Rouquet, D Buiguez, M Maux, S Rivoire,
P Portes and V Cenizo R&D, L’Occitane Group, Manosque, France
Oily skin is a common male concern. Sebum production is highly dependent on hormonal
levels and regulated by numerous signaling pathways. In normal conditions, elevated sebum
levels allow Cutibacterium acnes bacteria to grow which can cause acne vulgaris under
inflammatory state. Here, using DNA array, we explored the biological activities of Cade
essential oil (EO) which is traditionally used for treating inflammatory skin conditions such as
psoriasis or acne spots. Skin explants from an adult male donor were treated with Cade EO
0.1% during 24 hours. 1112 genes were up- or down-regulated by Cade EO treatment. The
main regulated pathways were epidermis development, lipid biosynthesis and sebum regu-
lation. The expression of enzymes involved in the production of squalene, and free fatty acid
was decreased. Moreover, it inhibited the expression of several LXR-target genes and key
enzymes regulating the production of dihydrotestosterone which are well known to stimulate
the production of sebum. These DNA array data were confirmed by RT-QPCR. Based on Cade
EO composition, rich in anti-oxidant, anti-inflammatory and anti-bacterial molecules, we
also performed minimum inhibitory concentration assays and showed that 1% of Cade EO
had antimicrobial activity against C. acnes. To confirm these results, we assessed the efficacy
of Cade EO on skin shininess in a clinical study versus placebo. Forty healthy male volunteers
with oily skin applied twice daily a formula containing 0.5% of Cade EO during 28 days.
Sebaceous excretion, average sebaceous spot size and sebum spots development were all
significantly decreased in the Cade EO treated group while no change was observed in the
placebo group. Thanks to its activity on pathways regulating sebum production, Cade EO can
decrease sebum output and limit the development of C. acnes. By coupling modern tech-
nology with knowledge of ancestral uses of plants, our data highlighted an effective treatment
for oily or acne-prone skin.

253
Epidermal barrier maintenance and morphogenesis are molecularly distinct
and ceramide synthase 4 is a novel key player in epidermal barrier maintenance
F Peters1,3,2, F Tellkamp1,2,5, S Brodesser2, E Wachsmuth1,2, B Tosetti3, U Karow3, W Bloch4,
O Utermöhlen3,5, M Krönke3,2,5 and CM Niessen1,2,5 1 Department of Dermatology, Uni-
versity of Cologne, Cologne, Germany, 2 Cologne Excellence Cluster on Cellular Stress
Responses in Aging Associated Diseases, University of Cologne, Cologne, Germany, 3
Institute for Medical Microbiology, Immunology and Hygiene, University of Cologne, Co-
logne, Germany, 4 Department of Molecular and Cellular Sport Medicine, German Sport
University Cologne, Cologne, Germany and 5 Center for Molecular Medicine Cologne,
University of Cologne, Cologne, Germany
Proper establishment and continuous maintenance of the skin epidermal barrier are critical to
protect organisms from pathogens and other external stresses. However, how the adult
epidermal barrier is maintained and whether disturbed barrier maintenance causes disease is
not known. This study illustrates that epidermal barrier morphogenesis and maintenance are
molecularly distinct processes. Further we show that adult barrier repair upon damage re-
capitulates the morphogenetic program. Mechanistically, the stratum corneum protein and
protein-bound lipids direct barrier establishment and repair, whereas the lipid matrix domi-
nates homeostatic maintenance. A switch in epidermal ceramide synthase (CerS) expression
characterizes the transition between morphogenetic and homeostatic programs, with CerS3
dominating morphogenesis and CerS4 homeostasis. Consequently, CerS4 controls barrier
maintenance but is not required for morphogenesis. Epidermal loss of CerS4 disturbs adult
epidermal lipid barrier homeostasis, ultimately resulting in skin inflammation, acanthosis,
and hyperkeratosis recapitulating features of human skin disease. These studies highlight the
molecular specificity of barrier morphogenesis, maintenance and repair and identify distur-
bances in epidermal lipid metabolism and barrier homeostasis as underlying causes for in-
flammatory skin disease in adults.
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Automated immuno-histo-enzymatic investigation of metabolic enzyme
activity in cryosections of skin and epidermal equivalents
C Kremslehner1, A Miller2, R Nica3, J Lachner1, I Nagelreiter1, M Mildner1, E Tschachler1,
A Haschemi2 and F Gruber1 1 Department of Dermatology, Medical University of Vienna,
Vienna, Austria, 2 Department of Laboratory Medicine, Medical University of Vienna,
Vienna, Austria and 3 TissueGnostics GmbH, Vienna, Austria
Metabolic activity of cells within the skin depends on cell type, nutrient and oxygen avail-
ability, position, age, and other parameters. We developmed an automated microscopy
method to relate the enzymatic activity of single cells to immunohistochemical marker
expression and its position within the epidermis or a 3D epidermal equivalent model. We
adapted a StrataQuest software algorithm to predict the epidermis and its strata based on
nuclear density mapping and distance-based modeling on automated scans of skin sections.
The sections were IF-stained for differentiation markers. The activity assay for the enzyme
glucose-6-phosphate dehydrogenase (G6PD) was performed with enzyme specific substrates.
The automated prediction of the basal layer of the epidermis wrongly allocated less than five
percent of keratin 10 positive cells in skin sections and epidermal equivalents. Next, we
analyzed the enzymatic activity of G6PD within the predicted strata and cell shapes predicted
from the nuclear distances in epidermal equivalents. The activity was significantly elevated
from the basal to the suprabasal layers. We exposed the epidermal equivalents to Metformin,
the pro-glycolytic anti diabetes drug, seven- or two days before cryosampling. We could
detect a significant increase in measured G6PD activity in all strata of samples that had
received metformin two but not seven days before sampling, most dominantly in the basal
layer. In conclusion, we present an automated assay for epidermal image analysis that reliably
identifies the basal and suprabasal strata of the human epidermis and of epidermal models,
and could prove responsiveness of measurable enzyme activity to a candidate longevity drug.

255
Palmoplantar skin and keratinocytes harbouring mutant AQP5 display
dysregulated actin cytoskeleton
D Blaydon and DP Kelsell Centre for Cell Biology and Cutaneous Research, Blizard Institute,
QMUL, London, United Kingdom
The water channel protein aquaporin-5 (AQP5) displays a palmoplantar-specific localization
to the cell membrane of keratinocytes in the granular layer, indicating an, as yet unidentified,
important role for AQP5 in the barrier function of this specialized epidermis. Missense mu-
tations in AQP5 underlie an autosomal dominant form of diffuse non-epidermolytic palmo-
plantar keratoderma (NEPPK, OMIM #600231) that presents with a barrier defect. To gain
insight into the role of AQP5 in epidermal barrier function, diffuse NEPPK affected skin and
patient-derived keratinocytes harbouring mutant AQP5 were compared to controls using
immunofluorescent staining. Phalloidin staining exposes increased levels of cortical actin and
stress fibres throughout all epidermal layers in diffuse NEPPK palm skin compared to control
palm, whilst patient-derived keratinocytes display increased levels of actin-rich filopodia
protrusions and disorganized actin filaments compared to control cells. In addition, diffuse
NEPPK tissue also displays increased levels of cortical myosin IIA, indicating the possibility of
increased cortical contractility compared to control skin, which may impact on cell-cell
adhesion. Furthermore, we also see increased membrane localization of ERK (extracellular
signal-regulated kinase), a kinase known to phosphorylate a number of substrate proteins
involved in actin polymerization and the formation of cell protrusions, in diffuse NEPPK skin
compared to control skin. In conclusion, this data has revealed dysregulation of the actin
cytoskeleton in skin and keratinocyte cell lines harbouring mutant AQP5, which is suggestive
of a role, either direct or indirect, for AQP5 in the normal organisation of the actin cyto-
skeleton within the specialized palmoplantar epidermis.

256
Comparative transcriptomics of organotypic skin models defines components
of the core molecular machinery of epidermal cornification
J Lachner1, S Derdak2, F Ehrlich1, T Wagner1, M Mildner1, E Tschachler1 and L Eckhart1

1 Department of Dermatology, Medical University of Vienna, Vienna, Austria and 2 Core
Facility, Medical University of Vienna, Vienna, Austria
The genetic program of human epidermal barrier formation is the product of evolution during
which the epidermal differentiation programs of our evolutionary ancestors were modified by
mutations of existing genes and the origin of new genes. To determine which epidermal
differentiation genes were already present in the last common ancestor of modern terrestrial
vertebrates, we determined genes that are upregulated in organotypic cultures of both human
and chicken keratinocytes. Transcriptomes of non-differentiated and fully differentiated
chicken keratinocytes were determined by RNA sequencing and compared to transcriptomes
of human keratinocytes. The common keratinocyte differentiation program of human and
chicken included keratins, desmosomal proteins, and proteins encoded by genes of the
epidermal differentiation complex. However, only few of these structural proteins were 1:1
orthologs, suggesting a high degree of evolutionary diversification of skin barrier proteins.
Evolutionarily conserved functions at the skin barrier were indicated by upregulation of
ABCA12, aquaporins, arylacetamide deacetylases and a limited set of other genes during
differentiation of both chicken and human keratinocytes. Among them, interleukin-36 re-
ceptor antagonist (IL36RN) was transcriptionally upregulated in skin equivalents of both
species, suggesting that the expression of this anti-inflammatory protein represents a
conserved link between cornification and suppression of inflammation. In conclusion, the
comparative analysis of keratinocytes from phylogenetically diverse species under defined in
vitro differentiation conditions identifies evolutionary ancient genes that play central roles in
epidermal cornification.

257
Development and characterization of a new reconstructed human epidermis
with impaired mitochondrial respiration
C Capallere1, C Nizard2, A Bulteau3, C Plaza1, M Moreau2, S Schnebert2, K Pays2 and J Botto1

1 Ashland, Global Skin Research Center, Sophia Antipolis, France, 2 LVMH Research, Saint
Jean de Braye, France and 3 IGFL, ENS Lyon, Lyon, France
For the last three decades, tissue bioengineering approach has been used for the development
of in vitro skin models. In this study, we developed a new reconstructed human skin model
with impaired mitochondrial respiration and characterized its properties compared to control
by using the Seahorse� XF analyzer. In skin cells, the efficacy of mitochondrial respiration
decreases with aging and involves a decrease of the ATP production. The technique of human
epidermis reconstruction allows the use of pharmacological agents during the development of
the tissue and can be used to study the consequence of the resulting alteration. The respiratory
chain in the inner mitochondrial membrane contains three respiratory enzyme complexes. In
the intermembrane mitochondrial space, the mobile electron carriers ubiquinone and cyto-
chrome C completes the electron-transport chain by shuttling between the enzyme com-
plexes. The respiratory enzyme complexes couple the energetically favorable transport of
electrons to the pumping of H+ out of the matrix. The resulting electrochemical proton
gradient is harnessed to produce ATP via another transmembrane protein complex, the ATP
synthase, through which H+ flows back into the matrix. In this study, we characterized our
new model of reconstructed human epidermis with impaired mitochondrial respiration and
used it to test biofunctional botanical extracts and to quantify the benefic effect on the
mitochondrial respiration in vitro.

258
Study of mitochondrial respiratory chain on reconstructed human epidermis
A Bulteau1, C Nizard2, C Plaza3, C Capallere3, C Meyrignac3, M Moreau2, S Schnebert2,
K Pays2 and J Botto3 1 IGFL, ENS Lyon, Lyon, France, 2 LVMH Research, Saint Jean de Braye,
France and 3 Ashland, Global Skin Research Center, Sophia-Antipolis, France
The efficacy of the mitochondrial respiratory chain in skin cells decreases with aging and
involves a decrease of the ATP production. The respiratory chain in the inner mitochondrial
membrane contains three respiratory enzyme complexes. In the intermembrane mitochon-
drial space, the mobile electron carriers ubiquinone, and cytochrome C completes the
electron-transport chain by shuttling between the enzyme complexes. The respiratory enzyme
complexes couple the energetically favorable transport of electrons to the pumping of H+ out
of the matrix. The resulting electrochemical proton gradient is harnessed to produce ATP via
another transmembrane protein complex, the ATP synthase, through which H+ flows back
into the matrix. Specific inhibitors or activators can modulate the activity of specific com-
plexes. Seahorse� XF Analyzer is a device which allows to quantify the respiration of the
cells. Several parameters can be monitored: the basal level, the maximum, the leak or the
reserve of the mitochondrial respiration. In this study we implemented the measurement of
the cellular respiration in reconstructed human skin models. To validate our approach, several
inhibitors or activators of the mitochondrial respiratory chain were used on reconstructed
epidermis in vitro.

259
Combination of bio-informatic network and bioengineered in vitro models to
study the dermo epidermal junction
C Serre, C Capallere, C Meyrignac, C Plaza and J Botto Ashland, Global Skin Research
Center, Sophia-Antipolis, France
The homeostasis and the functions of the skin also depend on the stable organization and
cohesion between the epidermis and the dermis, the two main compartments of the skin. The
dermo-epidermal junction (DEJ), a highly complex structure allows this interconnection be-
tween the epidermis and the dermis. The DEJ is a highly specialized structure playing
essential roles in different processes as cell adhesion, differentiation, proliferation, survival,
motility, in the signal transmission and in the formation of the barrier permeability. In the
present study, we used bioinformatics to develop a proprietary bioinformatic network model
to understand interactions between genes and components involved in dermo-epidermal
junction. Through this bioinformatics model we would like to understand the importance of
the DEJ, in the maintain of the skin functions and structure. Then we developed several in
vitro models to study the role of this DEJ. Our full thickness model including a dermis (fi-
broblasts included in collagen matrix) and an epidermis above allows to study the expression
of DEJ proteins. These bioengineered full thickness model allows to study the communication
between cells inside the dermal compartment and the intercommunication between dermis
and epidermis. Characterization of the cellular phenotype by microscopic observation,
expression of proteic markers and qPCR was undertaken in order to point out specific features
according to the gene silenced. This complementary in silico and in vitro testing approach
will facilitate the study of the modulating potential of biofunctional ingredient.
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Silencing of a combination of genes involved in the cellular senescence in 3D
bioengineered models
C Plaza, C Serre, C Meyrignac, C Capallere and J Botto Ashland, Global Skin Research
Center, Sophia-Antipolis, France
Cellular senescence is an irreversible state of cell cycle arrest that is induced during cellular
aging. In the skin, senescence is associated with phenotypic changes in cutaneous structure
and cells, lowered resistance to oxidative stress and DNA damage, decreased epidermal cell
renewal, decreased synthesis of extracellular matrix protein and the appearance of markers of
aging (senescence-associated beta-galactosidase, etc.). Many genes have been reported to be
involved in the regulation of senescence: senescence genes, senescence suppressors, onco-
genes, tumor suppressors, stemness genes, inflammation-related genes, genes involved in
DNA damage repair and cytoskeletal remodeling as well as various transcription factors,
ncRNAs and other genes related to epigenetic regulation. In previous studies, we studied the
implication of individual genes and we studied 3 different genes inducing senescent phe-
notypes. we developed several in vitro models to study senescence, based on the silencing of
specific genes allowing to obtain skin cells in culture (fibroblasts and keratinocytes) with a
senescent phenotype. In this study we studied the combination of genes and we characterized
the cellular phenotype by microscopic observation, expression of proteic markers and qPCR
was undertaken in order to point out specific features according to the genes silenced. And in
a second time we studied the involvement of the gene FOXO3A in the development and the
regeneration of tissue and more precisely the impact on cell migration (fibroblasts and ker-
atinocytes) and on wound healing by the study of specific proteins.

261
Nucleocytoplasmic shuttling of iRHOM2 and its regulation of epidermal
differentiation
A Chikh1, CM Webb1, P Arcidiacono1, R Pink2 and DP Kelsell1 1 Cell Biology&Cutaneous
research, Blizard Institute, Queen Mary University of London, London, United Kingdom and
2 Oxford Brookes University, Oxford, United Kingdom
Inherited gain-of-function mutations in RHBDF2 (encoding iRHOM2) are associated with a
hyperproliferative palmoplantar keratoderma and squamous oesophageal cancer syndrome
(termed Tylosis). Recently, we have shown that the inactive Rhomboid protease iRHOM2
controls the regulation of epidermal differentiation through a signalling pathway involving
p63 in a cell-context- dependent manner. We reported that iRHOM2 is a novel target gene of
p63 and that both p63 and iRHOM2 can differentially regulate cellular stress associated
signalling pathways in normal and hyperproliferative keratinocytes. Towards unravelling a
role of iRHOM2 in the regulation of the differentiation programme in skin homeostasis and
hyperproliferative skin disease, we performed RNA-seq analysis. This revealed that iRHOM2
regulates major transcription factors critical for epidermal fate determination and differenti-
ation such as p63 and its downstream targets ZNF750 and KLF4. Consequently, iRHOM2
modulates epidermal late differentiation genes. We showed that iRHOM2 interacts with
ZNF750 and KLF4, and confirmed the reported interaction between ZNF750 and KLF4 in
normal homeostasis. However, in the hyperproliferative state, the ZNF750-KLF4 interaction is
dramatically reduced due to a novel mechanism orchestrated by iRHOM2 in the nucleus. In
investigating this, an N-terminal cleaved fragment of iRHOM2 is capable of translocating into
the nucleus of keratinocytes through the identification of a bipartite nuclear localisation
signal (NLS) in the iRHOM2 sequence. Consequently, iRHOM2 protein can bind to a-
importin; an adaptor protein involved in nuclear importation. Moreover, g-secretase in-
hibitors can regulate the cleavage of nuclear iRHOM2 protein. Together these findings
elucidate hitherto undiscovered iRHOM2 nuclear functions that affect the regulation of
ZNF750 and KLF4 and downstream targets involved in epidermal differentiation.

262
A spatially resolved proteomic atlas of human skin and its associated immune
system
B Dyring-Andersen1,5, F Coscia1, A Santos1, MB Løvendorf2, L BP Sørensen1, L Niu1, J Lock
Andersen6, R Clark3, L Skov5, MB Teunissen4 and M Mann1 1 NNF Center for Protein
Research, University of Copenhagen, Copenhagen, Denmark, 2 Dept. of Clinical Medicine,
Aalborg University, Copenhagen, Denmark, 3 Dept. of Dermatology, BWH, Boston, MA, 4
Dept. of Dermatology, Academic Medical Center, Amsterdam UMC, location AMC,
Netherlands, 5 Dept. of Dermatology and Allergology, Herlev and Gentofte Hospital, Hel-
lerup, Denmark and 6 Dept. of Plastic and Breast Surgery, Zealand University Hospital,
Roskilde, Denmark
The skin is a important organwith distinct layers and amultitude of skin-associated immune cells.
The aim of this study was to map and characterize the proteins of the human skin with respect to
their spatial location. We performed state-of-the-art mass spectrometry based proteomics for an
in-depth proteome analysis of the healthy human skin (N¼5), cultivated keratinocytes and fi-
broblasts (N¼5) andfluorescenceactivated cell sorted (FACS) immunecells, endothelial cells and
melanocytes (N¼12). Using basic reverse-phase peptide fractionation followed by liquid chro-
matography tandem mass spectrometry (LC-MS/MS) 173,228 sequence-unique peptides were
identified, accounting for 11,468 protein groups (8,987 proteins in stratum corneum, 9,140
proteins in the inner epidermis, 8,340 proteins in the dermis and 6,334 proteins in the subcutis).
Wequantified the relative abundance of 46keratins and21collagens in the skin. In addition, low-
abundant proteins such as interleukin (IL) 1 family members, associated with regulation in
inflammatory skin disease,were identified including IL-1a, IL-1b, IL-1Ra, IL-18, IL-33, IL-36a, IL-
36b, IL-36g, IL-36Ra and IL-37. In cell subsets including keratinocytes, fibroblasts, endothelial
cells, melanocytes, dendritic cells, mast cells andmacrophageswe identified between 8,727 and
10,337 proteins. In conclusion, this study increases our understanding of human skin biology by
the identification of its global proteomic composition. The data is available to serve as a resource
for future studies, providing a stepping-stone to relate proteomic changes to skin diseases (https://
skin.science).

263
Effect of environmental stress combined with “daily life stress” on skin aging
C Meyrignac, C Plaza, C Capallere and J Botto Ashland, Global Skin Research Center,
Sophia-Antipolis, France
The consequences of stress on the human organism are well established and can be char-
acterized. Daily life stress mainly impacts the hypothalamic-pituitary-adrenal (HPA) axis,
which regulates glucocorticoid (GC) secretion by the adrenal gland cortex through adreno-
corticotropic hormone (ACTH) released by the hypophysis, under the control of hypothalamic
corticotrophin-releasing hormone (CRH) and arginine vasopressin (AVP). Cortisol (the hor-
mone of stress) and dehydroepiandrosterone (DHEA) represent the main GCs in humans and
act on specific receptors present in most peripheral tissues, including the skin. Chronic
exposure to stressful events leads to excessive stimulation of the HPA axis and hyper-
cortisolemia, which plays a pathophysiological role in the development of a variety of stress-
related diseases. In the skin, elevated cortisol induces changes that are similar to those
involved in the natural aging process. Locally, 11b-hydroxysteroid dehydrogenases (11b-
HSD1 and 2) play a major role in regulating the impact of cortisol in the skin tissue. With the
goal to study the impact of elevated cortisol in skin tissue, and more particularly on cellular
senescence and repair capacity, 3D engineered skin models were developed. The conse-
quences of the exposure of external stress such as UV on stressed reconstructed skin induced
by various concentrations of cortisol was also investigated. The new skin reconstructed
models obtained in this study represent a promising tool for monitoring the impact of elevated
concentrations of cortisol on the skin and to identify biofunctional ingredients or chemical
substances with modulatory potential in vitro.

264
Neurokinin 1 receptor antagonists exhibit peripheral effects in prurigo
nodularis including reduced ERK1/2 activation
K Agelopoulos, F Rülander, J Dangelmaier, T Lotts, K Loser and S Ständer Department of
Dermatology and Center for Chronic Pruritus, University Hospital Münster, Muenster,
Germany
Blocking the neurokinin 1 receptor (NK1R) in chronic pruritus has recently been shown to
reduce pruritus intensity. Both, central effects involving spinal dorsal horn neurons and pe-
ripheral effects involving cutaneous components are discussed as underlying mechanisms. A
peripheral effect is assumed as aprepitant shows efficacy in inflammatory skin diseases
including prurigo nodularis (PN). Within this study we therefore investigated in vivo and in
vitro peripheral effects mediated by NK1R antagonism. For the in vivo study 12 patients
suffering from PN received an oral four weeks treatment with aprepitant (80 mg/d). Clinical
and immunohistochemical parameter were assessed before and after treatment. Expression of
NK1R was analyzed by immunohistochemistry and for downstream pathways ((p)ERK1/2) by
western blotting in PN patients and matched healthy volunteers. Studies were continued in
vitro using cell cultures of primary keratinocytes. Effects of NK1R blocking were analyzed by
western blotting for (p)ERK1/2 and by qPCR for NK1R, interleukin (IL)-1beta, -6, -8, and
TNFalpha. Treatment with aprepitant reduced significantly pruritus intensity in PN patients
and showed relevant immunohistochemical changes (down: CD5, CD25, up: CD79a, IL4).
NK1R expression was higher in keratinocytes of PN patients compared to healthy controls.
After treatment, epidermal NK1R expression increased while expression and activation of
ERK1/2 decreased. In vitro, receptor upregulation and reduced expression and activation of
ERK1/2 were confirmed. Furthermore, a reduced IL-expression could be shown when
blocking NK1R. Our data confirm that NK1R antagonists such as aprepitant exhibit effects in
the skin. Epidermal receptor expression, inflammatory interleukins and ERK1/2 signaling were
targets of NK1R antagonism. This may explain partly the antipruritic effect of NK1R antag-
onists next to its role in the central nervous system.

265
Keratin K24 is expressed predominantly in the corneal epithelium and only at
low levels in the epidermis
F Ehrlich1, M Laggner2, E Tschachler1 and L Eckhart1 1 Department of Dermatology, Medical
University of Vienna, Vienna, Austria and 2 Department of Ophthalmology, Medical Uni-
versity of Vienna, Vienna, Austria
Keratins are the main cytoskeletal proteins of epithelial cells but some of the 54 human
keratin genes have remained incompletely characterized. Keratin K24 was previously shown
to be conserved in many terrestrial but not in aquatic mammals, and two recent papers have
reported immunodetection of K24 in differentiated epidermal keratinocytes. Here we deter-
mined the expression pattern of the KRT24 gene at the mRNA level and used a new antibody
for western blot and immunohistochemical detection of K24 protein. Screening of publicly
available microarray data of human tissues indicated that KRT24 is expressed at highest levels
in the cornea of the eye but only at very low levels in the skin. RT-PCR and western blot
analysis confirmed high abundance KRT24mRNA and protein in the cornea and low levels of
KRT24 gene products in the epidermis. By immunohistochemistry, K24 was detected in the
suprabasal layers of the corneal epithelium whereas it was absent from the epidermis. In
conclusion, these results suggest that K24 is a component of the suprabasal epithelial cyto-
skeleton of the cornea but it is not expressed at significant levels in differentiated keratino-
cytes of the human epidermis.
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Evaluation of an extract of Pogostemon cablin (patchouli) on the cannabinoid
receptor CB2 and associated reduction of skin discomfort sensation
C Gondran, I Imbert, F Labarrade, A Perrin, A Lebleu, C Coquet-Morel and K Cucumel
Ashland, Global Skin Research Center, Sophia-Antipolis, France
The skin has its own cannabinoid system which is part of its neuro-endocrine system. This
system participates in various functions such as proliferation, differentiation, inflammation as
well as the control of pain and itch sensation. Whereas CB1 is predominantly expressed in the
central nervous system and peripheral tissues, CB2 was found mainly in non-neuronal tissues.
The effects on CB2 have been previously reported as a potential target for reducing the
sensation of skin discomfort, without psycho-active effects. In particular, CB2 receptor
stimulation leads to beta-endorphin release from keratinocytes, that exhibits anti-nociceptive
effects. Furthermore, cannabinoids can interact with other receptors associated with itch
sensation and sensitive skin such as TRPV1. The present study aims to evaluate the effect of an
extract of Pogostemon cablin (patchouli) on CB2 expression on ex vivo skin biopsies. This
extract is obtained by a supercritical CO2 extraction of patchouli leaves and contains volatile
molecules, including phytocannabinoids, as well as flavonoids, phytosterols and fatty acids.
The effects on IL1-R1 (IL1 receptor) and TRPV1 were also investigated on ex vivo skin biopsies
exposed to UVB irradiation or bacterial lipopolysaccharide (LPS), after application of a for-
mula containing the patchouli extract. The level of CB2 expression in skin biopsies was
observed to have increased after application of the extract. In skin biopsies with an increased
inflammatory level, induced either by UVB or LPS, the application of the extract was asso-
ciated with a reduction of the level of IL1-R1 and TRPV1. The ECS is one of the system the
skin uses to respond to diverse stressors that lead to unpleasant skin sensation. The increase in
CB2 expression, and the reduction of the inflammatory level and of TRPV1 associated with
sensitive skin sensation are in favor of a decrease in the perceivable signs of skin discomfort.

267
On the role of vitamin D receptor alternative splicing in human keratinocytes
MA Zmijewski, A Olszewska, JM Wierzbicka and A Olejniczak-Keder Department of
Histology, Medical University of Gdansk, Gdansk, Poland
It is well established that Vitamin D essential for proper regeneration of epidermal barrier and
immunomodulation. The active form of vitamin D, calcitriol (1,25(OH)2D3) thought the
binding to vitamin D nuclear receptor (VDR), modulates expression of hundreds of genes. In
an additions activity of VDR could be regulated on various levels. Here we presenting our
preliminary results concerning effects of VDR expression, alternative splicing, expression of
coactivator RXR on the activity of 1,25(OH)2D3 in human keratinocytes (HaCaT, A431 and
primary cells). At least three splicing variants of VDR receptor mRNA were expressed in
human keratinocyte cells, and its expression was modulated by 1,25(OH)2D3. Interestingly,
keratinocytes cell lines used in the study differ in the patter of expressed VDR isoforms, which
could at least partially explain observed various response to 1,25(OH)D3. Next it was shown,
that overexpression of VDR splicing variants (VDR1 or VDR3) in keratinocytes had a
modulatory effect on VDR signalling including delayed translocation of VDR to the nucleus
and partial selectivity in target genes. The translocation of VDR1 and VDR3 was observed live
by using fusion constructs of VDR isoform with green fluorescent protein (GFP). On the other
hand, attenuation of VDR expression by RNAi resulted in downregulation of classic VDR
targets in keratinocytes, however some phenotypic changes including induction of differen-
tiation by 1,25(OH)2D3 were not full diminished what suggested involvement of alternative
pathways. Thus, we are planning to investigate non geneomic pathways activated by vitamin
D. Summarising, our preliminary results suggest that alternative splicing of VDR may
modulate response of keratinocytes to 1,25(OH)2D3 and could be essential regulatory factor
in maintenance of epidermal barrier and skin physiology.

268
Geometry-dependent chromatin remodelling in keratinocytes is altered by
cell-cell adhesions
LM Blowes, K Sliogeryte, N Gavara and J Connelly Queen Mary University of London,
London, United Kingdom
Biophysical cues such as geometric constraints are transmitted through cell-matrix and cell-
cell adhesions and determine stem cell fate and initiate differentiation. During differentiation
keratinocytes undergo characteristic changes in cell and nuclear shape, increase in cadherin
mediated cell-cell adhesions and modulation of transcriptional state. The mechanisms by
which genes are regulated in response to these cues have only been partially described with
focus on individual cells. To investigate how cell-cell adhesion forces influence nuclear
remodelling collectively, colonies of keratinocytes were grown on circular and elliptical
micro-patterned substrates of different sizes (7,854-125,664 mm2) and aspect ratios (1:1, 3:1,
or 6:1) in low-calcium medium then stimulated with 1.8 mM Ca for 24 h to induce cell-cell
adhesion. Nuclei of cells on elliptical patterns were more elongated and calcium treatment
increased the size of the nuclei on all patterns. The response to geometric constraints was
elevated when the integrity of desmosomes was disturbed with desmoplakin I/II siRNA. In
contrast, disruption of adherens junctions by a-catenin siRNA blunted changes in nuclear
morphology induced by calcium and geometric constraints. The overall levels of markers of
transcriptional repression (H3K27me3), active transcription (H3K27Ac), and the nuclear
lamina were all down-regulated with calcium in concert with reduced Young’s modulus of
monolayers measured by AFM. The reduction in H3K27Ac and Lamin A/C levels induced by
calcium depended specifically on a-catenin. Together, these results demonstrate that cell-cell
adhesion forces induced by geometric constraints regulate collective keratinocyte nuclear
morphology and chromatin remodelling, and suggest that cell-cell adhesion forces buffer and
protect the nuclei from matrix-induced morphological changes. On-going and future studies
aim to reveal the specific genes affected by altered chromatin structure and the downstream
affects on keratinocyte fate and function.

269
Agent-based computational modeling of the human epidermis and applications
GN Stamatas and J Bensaci R&D, Johnson & Johnson Sante Beaute France,
Issy-les-Moulineaux, France
The ontogenesis and maintenance of human epidermis is well documented in the scientific
literature. Under physiological conditions, processes such as epidermal cell proliferation,
differentiation and eventual desquamation from the skin surface are coordinated to support
epidermal homeostasis. We have developed an agent-based computational model of the
human epidermis that recapitulates the biochemical and biomechanical aspects of the tissue
physiology. Modeling is performed at the individual cell (“agent”) level and multiple agents
are then allowed to follow their programming and interact with their neighbors. Although all
programing is done at the cellular level, emerging properties of the system are manifested at
the tissue level, such as dynamic steady state of the stratified epidermis, barrier to water loss
as well as to external penetration of topical substances, steady state water and calcium
profiles qualitative similar to the ones in the literature, etc. By appropriately adjusting the rate
constants of the processes at the cellular level we have been able to achieve distinct tissue
architectures corresponding to adult and infant epidermis. This approach allows us to perform
experiments in silico by perturbing the system and monitoring its behavior, such as following
complete removal of the Stratum Corneum. Moreover, the model was able to recapitulate
clinical data of: a) the effects of a topical moisturizer, b) the dynamics of tissue penetration of
a topically applied agent, c) skin barrier-related effects of topical treatment with a surfactant,
and d) effects of a barrier-enhancing topical agent. In conclusion, computational modeling is
a valuable tool for studying epidermal behavior and demonstrating product effects, which can
be used to provide design guidelines for topical product development.

270
A spatially resolved proteomic atlas of psoriatic skin
B Dyring-Andersen2,3, MB Løvendorf1, A Santos2, F Coscia2, L BP Sørensen2, L Niu2,
J Lock Andersen4, MB Teunissen5, L Skov3 and M Mann2 1 Dept. Clinical Medicine, Center
for RNA Medicine, Aalborg University, Copenhagen, Denmark, 2 NNF Center for Protein
Research, University of Copenhagen, Copenhagen, Denmark, 3 Dept. of Dermatology and
Allergology, Herlev and Gentofte Hospital, Gentofte, Denmark, 4 Dept. of Plastic and Breast
Surgery, Zealand University Hospital, Roskilde, Denmark and 5 Dept. of Dermatology,
Academic Medical Center, Amsterdam, Netherlands
Psoriasis is a clinically and histologically well-characterized immune mediated skin disease
however, its pathogenesis remains unclear. The aim of this study was to generate a
comprehensive proteomic atlas of psoriatic skin by using state-of-the-art mass spectrometry
(LC-MS/MS). We collected lesional and non-lesional skin from four patients with psoriasis and
normal skin from four healthy volunteers and separated samples into stratum corneum, inner
epidermis, dermis and subcutis. Furthermore, fibroblasts were cultivated from the biopsies.
We used a label-free quantification approach and analyzed samples in data-independent
acquisition mode based on a spectral library generated from human skin and fibroblasts
covering 11,468 protein groups. We quantified 7,364 protein groups in psoriatic skin and
8,180 in healthy skin. In psoriatic skin, 5,832 proteins were found in stratum corneum, 3,168
proteins in inner epidermis, 4,771 in the dermis and 2,908 in subcutis. Analysis of stratum
corneum revealed 484 proteins exclusively expressed in the stratum corneum of lesional
psoriatic skin compared to non-lesional and healthy skin, including carcinoembryonic anti-
gens (CEACAM1, CEACAM5), interleukin 36A and chemokines (CXCL1, CXCL3, CXCL8). In
addition, 81 proteins were uniquely expressed in the inner epidermis of lesional psoriatic skin
compared to non-lesional and healthy skin. To our knowledge, this is the most comprehensive
proteomic characterization of lesional and non-lesional psoriatic skin to date. Our analysis
uncovered several uniquely expressed proteins in the different layers of the skin, highlighting
the utility of proteomic approaches for identifying differentially regulated proteins in psor-
iasis.

271
Clinical evaluation of diabetic women skin using biophysical skin imaging
techniques
VR de Moraes and P Maia Campos Pharmaceutical Sciences, FCFRP - USP, Ribeirão Preto,
Brazil
Diabetes increases the advanced glycation end products e AGEs in the tissue, causing
damages. In the skin, this glycation can induce AGE in the dermis, which can cause changes
in the collagen. Thus, diabetic patients are more predisposed to signs of early aging than
healthy people. Reflectante Confocal Microscopy (RCM) is a non-invasive imaging technique
that allows the epidermis and papillary dermis analyses in real-time. In this context, the aim
of this study was to evaluate the clinical changes in the diabetic type 2 skin by biophysical
skin imaging techniques For this, 28 participants, 14 diabetic type 2 and 14 nondiabetic
(control group), were recruited for the clinical study of skin characterization. The analyses
were performed in the nasolabial region of the face. Measurements in terms of dermis
thickness and echogenicity (Dermascan� C), skin color - *b parameter (Skin-Colorimeter CL
400) and morphological characterization of epidermis were performed. The evaluated pa-
rameters in the RCM were the epidermis thickness and qualitative analyses of the collagen
and morphological epidermis pattern. The skin of the diabetic participants had a lower
echogenicity (p <0.05) when compared to the nondiabetic participants, but the dermis
thickness did not present significant difference. The b* parameter was significantly different
between both groups, suggesting that due to increased glycation in diabetics leads to an
increase of yellow pigments, resulting in a more a yellowish skin when compared to healthy
subjects. According to the RCM images analyses the skin of diabetic subjects showed lower
epidermis thickness when compared with the skin of healthy subjects. The collagen analysis
score was worst for the diabetic group, which also presented more polycyclic papillae.
Finally, this study showed the morphological and structural differences between normal and
diabetics skin by a non-invasive way, applying the advanced biophysical and skin imaging
techniques, such as RCM.
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Understanding cell heterogeneity in the basal layer of human epidermis
D Belokhvostova1, C Philippeos1, L Mamanova2, C Smith3, M Haniffa4, S Teichmann2,
M Lynch1 and FM Watt1 1 Centre for Stem Cells and Regerative Medicine, King’s College
London, London, United Kingdom, 2 Wellcome Trust Sanger Institute, Hinxton, United
Kingdom, 3 St John’s Institute of Dermatology, King’s College London, London, United
Kingdom and 4 Newcastle University, Newcastle upon Tyne, United Kingdom
Human Cell Atlas is an international initiative aiming at creating a comprehensive map of all
cells in the human body. This project contributes to Skin Atlas in attempt to resolve the
population of interfollicular epidermal stem cells (IFE SCs), previously described as homo-
geneous. These cells are located in the basal layer of the epidermis, which is distinguished by
expression of a6 integrin. We used this marker to enrich keratinocytes from human skin for
basal cells and perform single-cell RNA sequencing. We found three transcriptionally distinct
populations of basal keratinocytes. Two of them showed classic stem cell signature (KRT5,
KRT14). The differences between these stem cells were driven by genes associated with
immunomodulatory function (CCL2, CXCL14). We compared our results to large published
datasets with lower gene coverage and found correlation between keratinocyte heterogeneity
and our genes of interest. The third population of basal keratinocytes was enriched in markers
of early stem cell commitment (KRT10). The three groups formed a continuous trajectory after
pseudotime reconstruction, reflecting IFE SCs differentiation. We used the same approach to
address IFE SCs changes in psoriasis, an auto-immune disease with prominent keratinocyte
hyperproliferation. We found that basal cells from psoriatic epidermis also have two stem cell
sub-populations and one group with early commitment signature. We identified sub-pop-
ulations of stem cells that are specific to healthy and disease skin and found non-linear
pseudotime trajectory of basal cells in psoriasis, suggesting a stem cell state switch in disease.
To address this further, we are expanding the study to compare keratinocytes from lesional
and non-lesional sites of psoriatic skin. This will provide insight into stem cell role in psoriasis
and contribute to the Skin Atlas generation.

273
IQGAP proteins in psoriasis: is it only about scaffold?
A Zolotarenko, E Chekalin and S Bruskin Laboratory of functional genomics, VIGG RAS,
Moscow, Russian Federation
IQGAP is a family of scaffold proteins important for the skin homeostasis. IQGAP proteins act
as platforms for assembling of multiprotein complexes, coordinating the pathways of growth
factor receptor signaling, cell proliferation and migration as well as epithelial-mesenchymal
transition. We have found earlier the expression of the IQGAP3 to be elevated and of the
IQGAP1 to be inhibited in skin of psoriasis patients. Using the gene expression profiles of
lesional and nonlesional skin of psoriasis patients from the GEO database and an approach of
marker graphs we have identified the protein partners of the IQGAP1 and IQGAP3 involved
in psoriasis (GATA6, FOXJ2, PPARA, BHLHE41, FOXO1 and KLF15 for the IQGAP1 and
POU2F2, CIC, HIC2, ERF, TEAD2, HSF1 for the IQGAP3). Thus IQGAP proteins could be
involved in the pathways of immune cell differentiation into effector populations, inflam-
mation pathways, blood vessel inflammation, keratinocyte proliferation and differentiation.
According to the literature data IQGAP1 is widely expressed in human epidermis while
IQGAP3 expression is restricted to the proliferative cells of the basal layer. So next we have
evaluated the IQGAP3 expression under the stimulation with the psoriatic cytokines (IL-17,
TNFa, IFNg) and have found it to be elevated in the inflammatory conditions. IQGAP3 in-
hibition itself has led to the inhibition of the expression of the proinflammatory cytokine
TNFa, the antimicrobial peptides S100A8 and S100A9 and the transcription factor FRA1 (the
AP1 superfamily). Further transcriptome analysis of the keratinocytes knocked-down for
IQGAP3 under proinflammatory conditions will help us to identify the pathways mediated by
this protein and relevant for psoriasis. The research was supported by the Russian Science
Foundation (project 187500126).

274
Junctional Epidermolysis Bullosa: Bottom Up Control Of The Skin Barrier?
EM Jones1, S Marsh1, RF O’Shaughnessy1, E CAMERA2, M Picardo2, M Aumailley3,
E O’Toole1 and M Caley1 1 Centre for Cutaneous Research, Blizard Institute, QMUL, London,
United Kingdom, 2 Istituto Dermatologico San Gallicano, Rome, Italy and 3 Centre for
Biochemistry, University of Cologne, Cologne, Germany
Junctional epidermolysis bullosa (JEB) caused by loss of function mutations in basement
membrane genes including laminin 332 (Lam332) is among the most severe forms of epi-
dermolysis bullosa. Affected individuals suffer from blistering from birth leading to scarring,
granulation tissue and susceptibility to infection. Using RNASeq analysis of cells with
knockdown of the a3 chain of Lam332 we identified an upregulated cluster of genes involved
in cholesterol synthesis, a fundemental processes in skin important for formation of the
epidermal barrier. An increase in cholesterol biosynthesis pathway genes (HMGCS1,
HMGCR, MVD, FDPS, LSS, NSHDL, DHCR7 and DHCR24) with laminin KD was confirmed
by qRT-PCR, western blotting and staining in KD cells, organotypic skin equivalents, LamA3
knockout mouse (Lama3fl/fl/K14-Cre-ERT) and JEB patient skin. Staining of LamA3 KO mouse
and JEB patient skin and lipidomic analysis of LamA3 KO mouse skin and organotypic skin
equivalents identified a reduction of cholesterol with the loss of Lam332. To investigate the
mechanism behind this observation cholesterol localisation and cholesterol trafficking were
investigated in Lam332 KD cells. Dysregulation of cholesterol trafficking in Lam332 KD cells
was observed which was recovered by addition of recombinant protein. No change in EGF
trafficking was observed suggesting disruption of actin and not microtubule-dependent
transport. The role of actin transport in keratinocyte cholesterol transport was confirmed
through the use of specific actin-dependent transport inhibitors. Inhibition of actin filament
formation (Latrunculin B) or myosin inhibition (Blebbistatin) disrupted cholesterol transport
and localisation. These findings suggest that Lam332 plays an important role in cholesterol
trafficking in the epidermis. Dysregulated cholesterol trafficking would impair the skin barrier
of patients with JEB and increase their susceptibility to infection.
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Permanent Alteration of Abcc6 With In Vivo CRISPR-Cas9 Genome Editing
D Zhi, E Dang and G Wang Department of Dermatology, Xijing hospital, Fourth Military
Medical University, Xi’an, China
Pseudoxanthoma elasticum (PXE), a heritable ectopic mineralization disorder, is caused by
mutations in the Abcc6 gene primarily expressed in the liver and the kidneys. The funda-
mental question on the pathogenesis of PXE, whether lack of Abcc6 expression in liver or
kidney is the primary site of molecular pathology in peripheral tissues, has not been
addressed. Previous studies have used a systemic knockout to construct mice or zebrafish
model, these animal models do not simulate the onset of PXE very well. Specific knock-out of
the Abcc6 gene in the liver may better mimic the onset of PXE. Therefore, it is imperative to
construct an animal model that specifically knocks out the ABCC6 gene in the liver. The goal
of this study was to construct a liver-specific knockout animal model of Abcc6 gene, aiming to
better simulate the pathogenesis of PXE and provide new ideas for its pathogenesis research
and treatment. Our previous study found a new PXE site in Chinese, so we designed sgRNA at
the same sites in mice and constructed a CRISPR/Cas9 plasmid co-expressing lentivirus. Then
we used tail vein injection to achieve knock-out Abcc6 gene in the liver. We found that 1
month of administration of the virus, the mutagenesis of Abcc6 in the liver was found. We
also found that 6 months of administration of the virus, pyrophosphate (PPi) level was reduced
in the knock-out mice and depicted ectopic mineralization in the dermal sheath of vibrissae
in muzzle skin. Gene editing with the CRISPR/Cas9 system disrupts the Abcc6 gene in vivo
with high efficiency and reduces PPi levels in mice, and depicts ectopic mineralization in the
skin. Specific knock-out of the Abcc6 gene in the liver may better mimic the onset of PXE. This
approach may have therapeutic potential for the prevention of PXE in humans.

276
Exome sequencing identifies semi-dominant GPNMB mutations in amyloidosis
cutis dyschromica
A Onoufriadis1, C Hsu2, A Nanda3, W Tu2, H Huang2, JF Dayrit4, E Calonje1, MA Simpson1

and JA McGrath1 1 King’s College London, London, United Kingdom, 2 National Cheng
Kung University, Tainan, Taiwan, 3 As’ad Al-Hamad Dermatology Center, Kuwait City,
Kuwait and 4 De La Salle University, Dasmariñas City, Philippines
Amyloidosis cutis dyschromica (ACD) is an autosomal recessive disorder characterized by
prepubertal onset of reticular hyperpigmentation with hypopigmented spots, and amyloid
deposition in the upper dermis. Recently, bi-allelic mutations in GPNMB (encoding a
glycoprotein involved in melanosome maturation) have been described. By undertaking
whole-exome sequencing in three affected individuals with ACD from an extended
consanguineous pedigree, we identified a single previously unreported splicing variant
(c.700+5G>T) in GPNMB. We also sequenced GPNMB exons and flanking intronic regions
in two additional ACD individuals and identified a further unreported homozygous GPNMB
variant (c.1238G>C; p.Cys413Ser) and compound heterozygosity for previously reported
mutations (c.565C>T; p.Arg189* and c.1056del; p.Pro353Leufs*20). Sanger-sequencing of
the four variants in all available family members showed a semi-dominant pattern of inher-
itance in the three pedigrees, with heterozygotes displaying milder clinical features of skin
dyschromia. Moreover, qPCR in RNA from whole skin biopsies in three individuals with
different genotypes of the c.700+5G>T GPNMB mutation, showed approximately 35%
reduction in GPNMB expression in a heterozygous affected member, and almost no
expression in a homozygous individual (in both dark and light skin) when compared to a
wild-type unaffected family member. Immunofluorescence analysis showed markedly
reduced GPNMB in homozygote skin, patchy reduction in melanocyte numbers and basal
keratinocyte melanin, as well as positive amyloid labelling in the papillary dermis. In sum-
mary, these data expand the mode of inheritance in ACD, highlighting semi-dominant in-
heritance rather than just autosomal recessive transmission, and identify two new mutations
in GPNMB.

277
DNMT3A is an epigenetic negative regulator of Wnt/ß-catenin pathway
signalling in CYLD cutaneous syndrome
K Hodgson1, H Davies2, E Schwalbe1, J Coxhead1, N Sinclair1, X Zou2, S Cockell1,
A Husain3, S Nik-Zainal2 and N Rajan1 1 Newcastle University, Newcastle, United Kingdom,
2 MRC Cancer Unit, Cambridge, United Kingdom and 3 Royal Victoria Infirmary, Newcastle
upon Tyne, United Arab Emirates
Patients with rare germline mutations in the tumour suppressor CYLD progressively develop
multiple skin tumours over their lifetime. The diverse histological patterns of hair follicle
tumours seen in this syndrome suggest underlying genetic heterogeneity. To investigate this,
we comprehensively profiled the genomic landscape of 42 benign and malignant tumours
across 13 individuals in 4 multigenerational families with CYLD cutaneous syndrome (CCS;
syn. Brooke-Spiegler syndrome) using whole genome and exome sequencing. We found
recurrent mutations in epigenetic modifiers DNMT3A and BCOR in 29% of tumours, in
addition to biallelic CYLD mutations. Intra-patient and intra-tumour analysis revealed diverse
DNMT3A missense mutations, supporting synergy between DNMT3A mutation and CYLD
loss. To investigate mechanisms underlying this synergy, transcriptomic analysis of 22 CCS
tumours was performed, highlighting DNMT3A overexpression in CCS tumours. Isoform
specific analysis of RNA sequencing data revealed the short isoform, DNMT3A2, is selec-
tively overexpressed. Integrated methylation and transcriptomic profiling of DNMT3A gen-
otyped CCS tumours reveal that mutant DNMT3A2 drives tumourigenesis mechanistically
through Wnt/ß-catenin pathway signaling. These findings highlight the Wnt/ß-catenin
pathway as a histophenotypic modifier in skin tumour patterning and as a candidate onco-
genic dependency in CCS.

278
Generation and clinical application of gene modified autologous epidermal
sheets in Netherton syndrome e lessons learned from a phase 1 trial
WDi1, SM Lwin2, A Petrova1, C Bernadis3, F Syed1, AE Martinez4, JA McGrath2, AJ Thrasher1,
JE Mellerio2 and W Qasim1 1 UCL GOS Institute of Child Health, London, United Kingdom,
2 St John’s Institute of Dermatology, King’s College London, London, United Kingdom,
3 Plastic Surgery Unit, Guy’s and St Thomas’ NHS Foundation Trust, London, United
Kingdom and 4 Dermatology Department, Great Ormond Street Hospital NHS Foundation
Trust, London, United Kingdom
Netherton Syndrome (NS) is a rare autosomal recessive skin disorder caused by mutations in
SPINK5. It is a debilitating condition with notable mortality in the early years of life. There is
no curative treatment. We undertook a non-randomized, open-label, feasibility and safety
study using autologous keratinocytes transduced with a lentiviral vector encoding SPINK5
under the control of the human involucrin promoter. Six NS subjects were recruited and gene-
modified epithelial sheets were successfully generated in three out of five subjects. The sheets
exhibited expression of correctly sized LEKTI protein after modification. One subject was
grafted with a 20cm2 gene modified graft on the left anterior thigh without any adverse
complications and was monitored by serial sampling for 12 months. Recovery within the graft
area were compared against an area outside by morphology, pro-viral copy number and
expression of the SPINK5 encoded protein, LEKTI, and its down-stream target kallikrein 5,
which exhibited transient functional correction. The study confirmed the feasibility of
generating lentiviral gene-modified epidermal sheets for inherited skin diseases such as NS,
but sustained LEKTI expression is likely to require the identification, targeting and engraftment
of long-lived keratinocyte stem cell populations for durable therapeutic effects. Important
learning points for the application of gene modified epidermal sheets are discussed.

279
Keratinocyte specific biallelic mutations in mevalonate pathway genes due
to postzygotic second hits drive linear and disseminated superficial actinic
porokeratosis
A Kubo1, T Sasaki2, H Suzuki3, A Shiohama1, S Aoki1, T Kawai4, K Nakabayashi4, K Hata4,
K Kosaki3 and M Amagai1 1 Dermatology, Keio Univ, Tokyo, Japan, 2 Center for Super-
centenarian Medical Research, Keio Univ, Tokyo, Japan, 3 Center for Medical Genetics, Keio
Univ, Tokyo, Japan and 4 National Center for Child Health and Development, Tokyo, Japan
Patients with disseminated superficial actinic porokeratosis (DSAP) and linear porokeratosis
(LP) exhibit a germline mutation in genes encoding mevalonate pathway enzymes, MVD or
MVK, in a heterozygous manner. Here, we showed that each skin lesion of DSAP and LP
exhibited a second-hit genetic change in the wild-type allele of the corresponding gene
specifically in the epidermis, indicating that a postzygotic second hit triggering biallelic
deficiency of the gene is required for porokeratosis to develop. We performed multiple bi-
opsies of skin lesions and enzymatically separated the samples to the epidermis and dermis.
Sanger sequencing and SNP array analyses revealed that, of 40 lesions biopsied from 7 DSAP
patients, 26 lesional epidermal samples exhibited loss of heterozygosity of the congenital
monoalleic mutation due to somatic homologous recombination rendering the monoallelic
mutation biallelic. 10 lesional epidermal samples exhibited acquired mutations, principally
C>T and CC>TT transitions or the complementary G>A and GG>AA transitions (8/10 ac-
quired mutations). The second hits differed among lesions in each DSAP patient but were
identical in each LP patient, suggesting that DSAP is attributable to sporadically-occurred
postnatal second hits and LP to a single second hit in the embryonic period. In the charac-
teristic annular skin lesions, the central epidermis featured mostly second-hit keratinocytes,
and that of the annular ring featured a mixture of such cells and naı̈ve keratinocytes, implying
that each lesion reflects the clonal expansion of single second-hit keratinocytes. DSAP and LP
are therefore benign intraepidermal neoplasia, which can be included in the genetic tumor
disorders explicable by Knudson’s two-hit hypothesis.

280
Transcription termination modulates human epidermal proliferation and
differentiation
X Chen1, S Lloyd1, J Kweon1, G Gamalong1 and X Bao1,2 1 Molecular Biosciences, North-
western University, Evanston, IL and 2 Dermatology, Northwestern University, Chicago, IL
Increasing evidence indicates that transcription termination plays key roles in gene regula-
tion, yet its roles in epidermal gene expression is unclear. Using 3’READS+, a sensitive
method for mapping the 3’ends of mRNAs, we identified more than 400 genes that alter the
polyadenylation site (PAS) usage between undifferentiated (UD) and differentiated (DF) ker-
atinocytes (p<0.01, fold change >2). These genes include the differentiation activator
GRHL3, which features both intronic PAS (w5 kb downstream of the transcription start site)
and distal PAS (produces full-length mRNA). In UD keratinocytes the intronic PAS is used >40
times more frequently, suppressing the production of full-length GRHL3 mRNA. To determine
how these alternative PASs are selected, we examined the expression of the Cleavage and
Polyadenylation Specificity Factor (CPSF) complex, which binds to the polyadenylation signal
(AAUAAA) and cleaves nascent RNA to facilitate polyadenylation. CPSF is expressed w3
times higher in UD than DF keratinocytes. CPSF knockdown in UD keratinocytes impaired
proliferation and upregulated differentiation gene expression. Mechanistically, CPSF knock-
down decreased the usage of the GRHL3 intronic PAS and upregulated full-length GRHL3
mRNA production. Knockdown of GRHL3 in the context of CPSFi partially restored differ-
entiation marker gene expression. Using complex purification, we identified 66 CPSF-inter-
acting proteins (CIPs) in the UD but not DF keratinocytes. RNA binding proteins are
overrepresented in these CIPs. Thus, our data suggest that high CPSF expression drives its
association with RNA-binding proteins, which alters CPSF binding preference and PAS
choices to control gene expression/function. To explore the clinical relevance, we analyzed
publicly available datasets and found that CPSF is upregulated in 5 independent studies of
psoriasis and squamous cell carcinoma. Therefore, gene regulation through transcription
termination may provide new therapeutic opportunities for treating skin disorders.
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CARD14 variants are associated with palmar plantar pustulosis
A Niaouris1, S Haddad1, A PushpaRajah2, N Benzian-Olsson1, P Baum3, S Visvanathan4,
T and PLUM study team2, J Barker2, C Smith2 and F Capon1 1 Department of Medical &
Molecular Genetics, King’s College London, London, United Kingdom, 2 St John’s Institute of
Dermatology, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom,
3 Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany and 4 Boehringer
Ingelheim Pharmaceuticals Inc., Ridgefield, CT
Caspase recruitment domain containing protein 14 (CARD14) is an adaptor protein which
mediates NF-kB signalling in keratinocytes. Gain-of-function CARD14 variants have been
associated with various inflammatory skin diseases, including psoriasis vulgaris and gener-
alised pustular psoriasis (GPP). Here, we sought to investigate the involvement of CARD14 in
palmar plantar pustulosis (PPP), a localised form of pustular psoriasis. CARD14 changes were
analysed in 160 PPP cases (125 females, 35 males; mean age of onset: 41 years) ascertained
by trained dermatologists as part of the APRICOT clinical trial or the PLUM research study.
Sequence variants were identified by interrogating whole-exome profiles (103 affected in-
dividuals) or Sanger sequencing the CARD14 coding region (57 cases). This revealed eleven
rare variants predicted to have a deleterious effect on protein function. A burden test
demonstrated a statistically significant association between these changes and PPP (odds
ratio: 2.5; 95 % CI: 1.39 to 4.65; p ¼ 0.0023). Single-marker analysis also uncovered a low-
frequency allele with deleterious potential (E422K) that occurred more frequently in cases
compared to controls (OR 1.7; 95% CI: 1.07 to 2.69; p¼ 0.025). Of note, the associated
variants were distributed across the entire gene length and mapped outside of the mutation
hotspot affected by known gain-of-function changes. Taken together these findings support an
involvement of CARD14 in the pathogenesis of PPP and suggest that risk alleles may act
through loss-of-function mechanisms.

282
Giant café-au-lait macule, plexiform neurofibroma and multiple melanocytic
nevi in a patient with mosaic neurofibromatosis type 1 caused by biallelic NF1
microdeletions
T Hida1, M Idogawa2, M Okura1, S Sugita3, T Sugawara3, Y Sasaki4, T Tokino2, T Yamashita1

and H Uhara1 1 Dermatology, Sapporo Medical University School of Medicine, Sapporo,
Japan, 2 Medical Genome Sciences, Research Institute for Frontier Medicine, Sapporo
Medical University School of Medicine, Sapporo, Japan, 3 Surgical Pathology, Sapporo
Medical University School of Medicine, Sapporo, Japan and 4 Biology, Department of
Liberal Arts and Sciences, Center for Medical Education, Sapporo Medical University, Sap-
poro, Japan
Mosaic neurofibromatosis type 1 (mNF1), caused by postzygotic NF1 alterations, is charac-
terized by localized or generalized NF1-related lesions such as café-au-lait macules (CMs)
and plexiform neurofibroma (PNF). A giant CM (GCM) is sometimes seen in patients with NF1
but coexistence of GCM and melanocytic nevi is very rare. Here we report a case of mNF1
with peculiar manifestations: a GCM with melanocytic nevi and PNF. For genetic analyses,
exome sequencing, RT-PCR, multiplex ligation-dependent probe amplification (MLPA), Taq-
Man copy number assay were performed. The patient was an 8-year-old girl with a GCM that
covered one third of her trunk and associated with multiple melanocytic nevi and PNF. The
patient had no other NF1-related lesions except for five small CMs. Neither exome
sequencing of the blood and PNF nor RT-PCR/sequencing of the blood detected NF1 muta-
tions. MLPA detected no NF1 aberrations in the blood but did two NF1 microdeletions in the
PNF: complete loss of one allele and an intragenic deletion affecting exons 25-30. To explore
mechanisms of nevus development, nevus cells collected by microdissection were analyzed.
MLPA and TaqMan copy number assay detected NF1 deletions similar to those found in the
PNF. Exome sequencing of the nevi detected no mutations related to nevogenesis. In
conclusion, the patient was given a diagnosis of mNF1 caused by biallelic NF1 deletions. The
deletions might be related to the nevus development but it was unknown whether uniden-
tified genetic aberrations were also responsible.

283
Genome-wide association study in frontal fibrosing alopecia identifies 4
genomic loci and implicates auto-immunity and xenobiotic exposure in
aetiopathogenesis
C Tziotzios1, C Petridis2, N Dand2, J Saklatvala2, V Pullabhatla3, CM Stefanato1, DA Fenton1,
MA Simpson2 and JA McGrath1 1 St John’s Institute of Dermatology, King’s College London,
London, United Kingdom, 2 Department of Medical Genetics, King’s College London,
London, United Kingdom and 3 UK NIHR GSTFT/KCL Comprehensive Biomedical Research
Centre, London, United Kingdom
Frontal fibrosing alopecia (FFA) is a recently described inflammatory and scarring type of hair
loss affecting almost exclusively women. Despite a dramatic recent increase in incidence, the
aetiopathogenesis of FFA remains unknown. We undertook genome-wide association studies in
females from a UK cohort, comprising 844 cases and 3,760 controls, a Spanish cohort of 172
cases and 385 controls, and performed statistical meta-analysis. We observed genome-wide
significant association with FFA at four loci: 6p21.1, 2p22.2, 8q24.22 and 15q2.1. Within
6p21.1, fine-mapping and conditional analysis indicated that the association is driven by allele
HLA-B*07:02 (P¼9.44�10�117, OR¼5.22). At 2p22.2, Bayesian fine-mapping identified a pu-
tative causal missense variant inCYP1B1 (P¼2.44x10�11, OR¼1.65) encoding the homonymous
xenobiotic- and hormone-processing enzyme. At 8q24.22, the most likely causal allele is
located within ST3GAL1 (P¼2.15x10�8, OR¼1.34) which has been studied in the context of T
cell homeostasis. At the 15q.26.1 locus, the most likely causal variant is in SEMA4B
(P¼8.12x10�10, OR¼1.52) and co-localises with skin eQTLs (Pcoloc¼0.99). A global, untargeted,
case-control metabolomic study was performed to pursue the mechanistic relevance of CYP1B1,
followed by a case-only gene environment interaction scan which suggested positive interaction
between CYP1B1 and exposure to hormonal contraception. Transcriptomic analysis of affected
scalp tissue highlighted overrepresentation of transcripts pertinent to IFNg, IL15 and JAK/STAT
signalling. These findings characterise FFA as a genetically predisposed complex immuno-in-
flammatory disorder driven by HLA-B*07:02 and underpinned by causal variation in genes
pertinent to T cell homeostasis and hormone and xenobiotic metabolism.
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Deciphering the pathogenesis of central centrifugal cicatricial alopecia
L Malki1, O Sarig1, MT Romano2, MC Mechin3, N Shomron4, M Simon3, A McMichael5,
N Dlova6, RC Betz2 and E Sprecher1 1 Dermatology, Tel-Aviv Sourasky medical center, Tel
Aviv, Israel, 2 Institute of Human Genetics, University of Bonn, Bonn, Germany, 3 INSERM
U1056, University of Toulouse III, Toulouse, France, 4 Tel Aviv University, Tel Aviv, Israel,
5 Wake Forest Baptist Medical Center, Winston-Salem, NC and 6 University of
KwaZulueNatal, Durban, South Africa
Central centrifugal cicatricial alopecia (CCCA) is the most common form of scarring alopecia
among women of African ancestry (prevalence 2.7%-5.6%). The disease usually manifests
clinically after intense hair grooming. Autosomal dominant inheritance of CCCA in some
families suggests the existence of a genetically determined predisposition. Here, we aimed at
identifying genetic risk variants for CCCA. Using whole exome sequencing in a discovery set
of 16 patients, we identified one splice site and three missense heterozygous mutations in
PADI3. PADI3 encodes peptidyl arginine deiminase, type III (PADI3), an enzyme that post-
translationally modifies proteins that are essential to hair-shaft formation. All three CCCA-
associated missense mutations in PADI3 affect highly conserved residues and are predicted to
be pathogenic. Protein modeling suggested that the mutations result in protein misfolding.
Accordingly, CCCA-associated mutations were found to result in reduced PADI3 expression,
abnormal intracellular localization of the protein, and decreased PAD enzymatic activity.
Immunofluorescence staining showed decreased expression of PADI3 in scalp skin obtained
from CCCA patients. Finally, we directly sequenced PADI3 in a replication set of 42 patients.
Combining the data sets, we found pathogenic variants in 24% of all CCCA patients. In
conclusion, intense hair grooming habits combined with mutations in PADI3, which encodes
a protein that is essential to proper hair shaft formation, may result in CCCA.

285
MHC risk haplotype sequencing and allele-specific genome editing by CRISPR/
Cas9 system reveal cchcr1 as susceptibility gene for alopecia areata
S Ikeda1, A Takagi1, E Komiyama1, N Yoshihara1, T Mabuchi2, M Ohtsuka3, A Otomo3 and
A Oka4 1 Dermatology and Allergology, Juntendo University, Tokyo, Japan, 2 Dermatology,
Tokai University, Isehara, Japan, 3 Department of Molecular Life Sciences, Tokai University,
Isehara, Japan and 4 The Institute of Medical Sciences, Tokai University, Isehara, Japan
Previous GWAS about Alopecia areata (AA) results have implicated a number of immune and
non-immune loci in the aetiology of AA However, no specific variants have provided
experimental evidence for biological functions between alleles and AA pathogenesis.
Therefore, we attempted to pinpoint a susceptibility variant within the MHC and to confirm
the susceptibility variant. We performed association and haplotype analysis for the MHC
region to identify risk haplotypes using AA patients and controls. Next, we sequenced the risk
and control haplotypes to identify AA-susceptibility variants. Then, we engineered mice
carrying the human risk allele using allele-specific genome editing with the CRISPR/Cas9
system to reproduce AA phenotype. We sequenced risk and non-risk MHC chromosomal
segments. Among the large number of variants there was only one nonsynonymous variant
identical in the AA risk haplotype. The variant is located in the coiled-coil alpha-helical rod
protein 1 (CCHCR1) gene. Next, mice were generated with the risk allele concordant with the
variant of CCHCR1 in humans, then we established mouse strains with risk alleles (AA mice).
Half of AA mice displayed patched hair loss until 10 months after birth, thus successfully
phenocopying the hair loss phenotype. Over time, the initial area of hair loss expanded in the
majority of the AA mice, though constant and recovered hair loss was observed in some of
those mice. Their surface displayed black spots, while the hairs appeared to be broken and
tapering, similar to the conditions seen in humans with AA and specific for AA-associated hair
loss. The discovered susceptibility variant is a rare example of a non-mendelian common
disease variant that can be phenocipied in a mouse model.
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Expanding the clinical spectrum of erythrokeratolysis hiemalis
J Mohamad1, L Malki1, S Taiber1, N Adir2, T Rabinowitz3, N Shomron3, J Milner4,
G Lestringant5, E Sprecher1 and O Sarig1 1 Dermatology, Tel-Aviv Sourasky medical center,
Tel Aviv, Israel, 2 Technion, Haifa, Israel, 3 Tel Aviv University, Tel Aviv, Israel, 4 National
Institutes of Health, Bethesda, MD and 5 British Ministry of Defense, London, United
Kingdom
Erythrokeratolysis hiemalis (EH) also known as keratolytic winter erythema is a rare auto-
somal-dominantly inherited disorder of cornification. It manifests with recurrent episodes of
skin peeling and palmoplantar erythema, often more evident during the winter season. EH
was recently found to be caused by genomic duplications in a non-coding region which
regulates CTSB, a gene encoding the cysteine protease Cathepsin B. As a consequence,
Cathepsin B expression is increased which in turn causes EH. We aimed at identifying the
genetic defect underlying an atypical disorder of cornification in a family featuring severe
diffuse transgradient hyperkeratosis involving the palms and soles accompanied by mild
diffuse erythema of the palms. Pedigree analysis suggested autosomal dominant inheritance.
Whole-exome sequencing revealed a heterozygous missense variant in CTSB. The variant
affects a highly conserved residue and is predicted to be pathogenic. Protein modelling
indicated that the variant is likely to lead to increased endopeptidase Cathepsin B activity.
Accordingly, using a reporter assay expressing the variant, we found that it indeed results in
increased Cathepsin B activity. Moreover, Cathepsin B expression was increased in a biopsy
sample obtained from the patient. In summary, we report the identification of the first gain-of-
function missense variant in CTSB which was found to be associated with an atypical EH-like
phenotype.
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Safety and early efficacy outcomes for lentiviral fibroblast gene therapy for
recessive dystrophic epidermolysis bullosa
SM Lwin1, F Syed2, W Di2, T Kadiyirire1, L Liu3, A Petrova2, A Abdul-Wahab1, JE Mellerio1,
W Qasim2 and JA McGrath1 1 St John’s Institute of Dermatology, King’s College London,
London, United Kingdom, 2 Infection, Immunity and Inflammation Programme, UCL Great
Ormond Street Institute of Child Health, London, United Kingdom and 3 Viapath, The Robin
Eady National Diagnostic Epidermolysis Bullosa Laboratory, London, United Kingdom
Recessive dystrophic epidermolysis bullosa (RDEB) is a severe form of skin fragility disorder
due to mutations in COL7A1 encoding basement membrane type VII collagen (C7), the main
constituent of anchoring fibrils (AFs) in skin. We developed a self-inactivating lentiviral
platform encoding a codon-optimized COL7A1 cDNA under the control of a human phos-
phoglycerate kinase promoter for phase I evaluation. In this single-centre, open-label phase I
trial, 4 adults with RDEB each received 3 intradermal injections (w1 � 106 cells/cm2 of intact
skin) of COL7A1-modified autologous fibroblasts and were followed up for 12 months. The
primary outcome was safety, including autoimmune reactions against recombinant C7.
Secondary outcomes included C7 expression, AF morphology, and presence of transgene in
the injected skin. Gene-modified fibroblasts were well tolerated, without serious adverse
reactions or autoimmune reactions against recombinant C7. Regarding efficacy, there was a
significant (P < 0.05) 1.26-fold to 26.10-fold increase in C7 mean fluorescence intensity in
the injected skin compared with non-injected skin in 3 of 4 subjects, with a sustained increase
up to 12 months in 2 of 4 subjects. The presence of transgene (codon-optimized COL7A1
cDNA) was demonstrated in the injected skin at month 12 in 1 subject, but no new mature
AFs were detected. Our study demonstrates the safety and potential efficacy of lentiviral
fibroblast gene therapy with the presence of COL7A1 transgene and subsequent C7 resto-
ration in vivo in treated skin at 1 year after gene therapy. These data provide a rationale for
phase II studies for further clinical evaluation.

288
DSG3 Deficiency in a Patient with Suprabasal Acantholytic Blisters in Oral
and Laryngeal Mucosa
S Kim, J Kim, H Park, S Lee, S Lee and S Kim Dermatology, Yonsei university, Seoul, Korea
(the Republic of)
Desmoglein (DSG) 3, encoded byDSG3 gene, is the major component of desmosomes which
contribute to cell-cell adhesion in epidermis. Development of autoimmunity against DSG3
causes mucosal type of pemphigus vulgaris which is characterized by suprabasal acantholytic
blisters limited to the mucosa, however, mutations in DSG3 gene to cause human disorder
have not been found so far. Here, we report a novel DSG3 mutation as a cause of inherited
blistering disease affecting oral mucosa. A 1 year-old female baby presented with recurrent
erosions in the oral and laryngeal mucosa since birth. Whole genome sequencing (WGS) was
performed using the blood sample of the patient. Mutation and restriction fragment length
polymorphisms (RFLP) analysis was conducted with the genomic DNA of her and her family.
Enzyme-linked immunosorbent assay (ELISA) was examined with her serum. H&E staining,
immunofluorescence (IF) staining, and electron microscopic examination were analyzed
using her skin and mucosal tissues. Immunoblotting was performed using primary keratino-
cyte from her skin and mucosa. Her conjunctival and genital mucosa is spared and her hair
was normally growing. Histological examination of skin biopsy showed suprabasal acan-
tholytic blisters. Direct and indirect IF and ELISA for DSG1 and DSG3 were negative. WGS
from her DNA identified a homozygous nonsense c.859C>T DSG3 mutation which is ex-
pected to result in premature termination of protein translation in the third extracellular
cadherin domain of DSG3 (p.R287*). Direct sequencing and RFLP analysis of affected family
revealed that the mutation is hereditary. In the IF studies using the skin and oral mucosa and
immunoblotting studies using primary cultured keratinocytes, loss of DSG3 was detected in
the epidermis of the skin and oral mucosa. We describe a new hereditary disease caused by
an autosomal-recessive homozygous nonsense mutation in DSG3.

289
CRISPR/Cas9 and Homology Directed Repair-mediated correction of COL7A1
recurrent mutations in induced pluripotent stem cells from patients with
recessive dystrophic epidermolysis bullosa
A Izmiryan2,3, C Berthault2,3 and A Hovnanian2,3,1 1 Department of Genetics, Necker Hos-
pital for Sick Children, APHP, Paris, France, Paris, France, 2 INSERM 1163, Imagine Institute,
Laboratory of Genetic skin diseases, Paris, France and 3 University Paris Descartes-Sorbonne
Cité, Paris, France
Recessive Dystrophic Epidermolysis Bullosa (RDEB) is a rare and severe genetic skin disease
responsible for blistering of the skin and mucosa after minor trauma. RDEB is caused by a
wide variety of mutations in COL7A1 encoding type VII collagen, the major component of
anchoring fibrils. To investigate the therapeutic potential of CRISPR/Cas9-mediated gene
correction in induced Pluripotent Stem Cells (iPSCs), we have generated iPSCs from fibro-
blasts from 2 RDEB patients homozygous for recurrent COL7A1 mutations in exon 3 or exon
80. First, we designed different guide RNAs (gRNAs) targeting the specific mutation or se-
quences at close distance to the mutation to be corrected for each exon. We selected those
with minimal predicted off-target activity. Among the site-specific gRNAs tested, six showed
up to 42% cleavage activity in HEK293 cells. We have also evaluated their off-target activity
and found no evidence for non-specific cleavage at the in-silico predicted sites. To deliver the
CRISPR/Cas9 system into RDEB-iPSCs, we compared the efficiency of plasmid with ribonu-
cleoprotein complex (RNP)-based methods. Plasmid delivery of gRNA/Cas9 resulted in up to
15% of gene-editing efficiency associated with significant cell toxicity in unselected bulk-
nucleofected RDEB-iPSCs. In contrast, RNP-based delivery of gRNA/Cas9 showed less
cytotoxicity and up to 40% of targeting efficiency in the same cells. For gene correction
purpose, we treated RDEB-iPSCs with site-specific RNPs together with the corresponding
Donor (ssODN). Up to 20% of genetic correction was observed in bulk-nucleofected RDEB-
iPSCs without antibiotic or fluorescent-based selection. Currently, we are differentiating these
cells into keratinocytes and fibroblasts in the perspective of the development of transplantable
skin models suitable for clinical application.

290
Nonlinear microscopy for the visualization of calcification and assessment of
connective tissue fibers in pseudoxanthoma elasticum
N Kiss1,2, L Fesus1,2, F Szeri3, T Aranyi3, M Van Gils4, O Vanakker4, L Martin5, R Szipocs2,
N Wikonkal1,2 and M Medvecz1 1 Department of Dermatology, Venereology and Derma-
tooncology, Semmelweis University, Budapest, Hungary, 2 Wigner RCP, Institute for Solid
State Physics and Optics, Hungarian Academy of Sciences, Budapest, Hungary, 3 Research
Center for Natural Sciences, Institute of Enzymology, Hungarian Academy of Sciences,
Budapest, Hungary, 4 Center for Medical Genetics, Ghent University Hospital, Ghent,
Belgium and 5 PXE Reference Center, Angers University Hospital, Angers, France
Pseudoxanthoma elasticum (PXE, OMIM 264800) is a rare disorder caused by mutations of
the ABCC6 gene in which decreased plasma levels of inorganic pyrophosphate (PPi) lead to
ectopic mineralization resulting in severe dermatological, ophthalmologic and cardiovas-
cular complications. Components of the dermal connective tissue can be differentiated with
nonlinear optical (NLO) techniques, as collagen emits a strong second harmonic generation
(SHG) signal given its non-centrosymmetric structure, while elastin as an endogenous chro-
mophore can be visualized by two-photon excitation fluorescence (TPF). We carried out deep
phenotyping, molecular genetic testing and plasma PPi measurement of five patients with
PXE. Ex vivo SHG and TPF imaging and conventional histopathological evaluation of their
skin was performed and compared to five age- and gender-matched healthy controls. Path-
ological mutations were found in the ABCC6 gene in all patients and their plasma PPi levels
were significantly lower compared to controls by unpaired t test (p¼0,0005). We visualized
and quantified the degradation and mineralization of elastin fibers and extensive mid-dermal
calcium salt deposition as well as the alterations of the collagen structure in the mid-dermis of
patients with PXE utilizing TPF and SHG, respectively. Based on our data, NLO enables high-
detail imaging and quantification of the specific features of PXE-affected skin. In vivo NLO
may be a promising method in the assessment of PXE in the future, facilitating early diagnosis
and monitoring.
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Differentially Expressed miRNAs and mRNAs in Psoriatic Skin
Å Solvin1, K Chawla1, L Olsen2, K Danielsen3, M Jenssen3, A Furberg3, M Saunes2,
K Hveem1, P Sætrom1 and M Løset2 1 Norwegian University of Science and Technology,
Trondheim, Norway, 2 St. Olavs hospital, Trondheim, Norway and 3 UiT The Arctic
University of Norway, Tromsø, Norway
Psoriasis is a chronic inflammatory disease believed to be triggered by environmental factors
in genetically susceptible individuals. Gene expression data has increased our understanding
of molecular contributors of psoriasis. However, few aberrantly expressed miRNAs in psori-
asis have confirmed mRNA targets with biological functions in skin and a limited number of
combined miRNA and mRNA sequencing studies have been performed. To increase our
understanding of the psoriasis transcriptome and the miRNA-mRNA network, we sequenced
small RNAs and ribosomal RNA-depleted total RNA of skin biopsies from patients with
psoriasis vulgaris (n¼75) and non-psoriatic controls (n¼46). Comparing lesional psoriatic and
control skin, we identified 270 differentially expressed (jlog2FCj>0.5, FDR <0.05) miRNAs,
of which 130 were upregulated and 140 were downregulated. The number of up- and
downregulated (jlog2FCj>0.5, FDR <0.05) mRNAs were 4,216 and 4,121, respectively. The
differentially expressed mRNAs were analyzed by functional enrichment analysis using
DAVID v6.8. For the upregulated genes, enriched functional annotation clusters included
‘Immunity’, ‘Cell division’ and ‘Keratinization’, and for the downregulated genes ‘Glyco-
protein/Cell membrane’, ‘Disulphide bond’ and ‘Cell adhesion’. Our results support a model
for psoriasis as a result of perturbed interaction between keratinocytes and activated immune
cells, leading to an increased proliferation rate of keratinocytes and epidermal thickening. We
aim for further systematic analysis using pathway and network tools on miRNA and mRNA
pairs with anti-correlated expression patterns. Increased knowledge of the transcriptome of
psoriasis has the potential to provide new insight into the pathogenesis of psoriasis in addition
to identification of biomarkers and therapeutic targets.

292
Patients with MAUIE syndrome are carriers of heterozygous IWC-associated
KRT10 variants
B Burger4, A Ghosh4, CK Ng1, S Piscuoglio4, I Spoerri4, S von Arb4, PH Itin4, K Greer2 and
D Elbaum3 1 Department for BioMedical Research, University of Bern, Bern, Switzerland,
2 University of Virginia, Charlottesville, VA, 3 Mercy Hospitals of Bakersfield, Bakersfield,
CA and 4 University Hospital Basel, Basel, Switzerland
Ichthyosis with confetti (IWC) is a genodermatosis characterized by congenital erythroderma
and the systematic development of epidermal pale spots not described in other geno-
dermatoses. All IWC patients are carriers of a heterozygous keratin (KRT)10 or KRT1 variant
leading to a shifted reading frame and the translation of an aberrant carboxyl (C)-terminus.
The aberrant KRT10/KRT1 protein is localized in the nucleus instead of the cytoplasm. 20
years ago, 2 patients with an IWC-like phenotype were described to suffer from MAUIE
(micropinnae, alopecia universalis, ichthyosis, ectropion) syndrome. They showed the typical
IWC-phenotype with erythroderma and especially the development of numerous epidermal
pale spots. Additionally, both patients had alopecia and developed aggressive and fatal
cutaneous squamous cell carcinoma (cSCC). Sequencing was not done at the time. We aimed
to verify a connection between MAUIE syndrome and IWC. We isolated gDNA from FFPE-
tissues of both patients. We performed NGS and screened for variants similar to IWC-asso-
ciated variants. A heterozygous KRT10 variant, encoding for an aberrant C-terminus, was
identified in each patient and confirmed by Sanger. Nuclear localization of KRT10 was
confirmed by immunofluorescence in the patients’ keratinocytes. We showed that the MAUIE
patients had suffered from a specific form of IWC, accompanied by the development of
aggressive cSCC. The cause for cancer development is still unclear. The knowledge that the
MAUIE patients were carriers of an IWC-associated KRT10 variant emphasizes the impor-
tance of skin cancer screening in IWC-patients. We recommend a regular intensive skin
examination for cancers and a good education.
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Pityriasis rubra pilaris type V with a heterozygous mutation in CARD14
T Miyauchi1, T Nomura1, S Suzuki1, M Takeda1, J Peh1, K Natsuga1, Y Fujita1, W Nishie1,
M Akiyama2 and H Shimizu1 1 Dermatology, Hokkaido University, Graduate School of
Medicine, Sapporo, Japan and 2 Dermatology, Nagoya University, Graduate School of
Medicine, Nagoya, Japan
Pityriasis rubra pilaris (PRP) is a rare chronic inflammatory skin disorder clinically charac-
terized by keratotic follicular papules, well-demarcated scaly erythematous plaques inter-
spersed with distinct islands of uninvolved skin, and palmoplantar keratoderma. The
autosomal dominant subtype, which is classified as PRP type V (PRPV), is associated with
gain-of-function mutations in CARD14. Although around 30 cases with PRPV have been
reported in the literature, diagnosis and treatment remain difficult. In this study, we analysed a
60-year-old Japanese male with erythroderma, palmoplantar keratoderma, ectropion and
joint contractures of the fingers, all of which had appeared since birth. Notably, he has
experienced multiple skin tumours including malignant melanoma and squamous cell car-
cinoma. Although the patient was initially diagnosed with congenital ichthyosiform eryth-
roderma (CIE), mutation analysis unexpectedly revealed a heterozygous mutation c.356T>C
(p.Met119Thr) in CARD14, whereas no pathogenic mutations were detected in any of the 12
genes responsible for CIE. This de novo mutation was absent from available databases.
Overexpression of this mutant CARD14 formed aggregations in the cytoplasm, which
exhibited a completely different distribution from that of the wild type. Furthermore, the NF-
kB luciferase reporter assay revealed that mutant CARD14 showed a 2-fold increase in NF-kB
activity compared with the wild type, suggesting the pathogenicity of the mutation. These
findings led to the final diagnosis of PRPV. We have treated the present case with ustekinu-
mab, which we have found partially effective. This study further expands our understanding of
clinical and genetic features of PRPV. The multiple occurrences of skin tumours with this
patient may suggest potential tumorigenesis associated with the disease.

294
TSG-6 invalidation in immortalized keratinocytes using CRISPR/Cas9 method
C Evrard, O Svensek, E Faway, C Lambert de Rouvroit, B Flamion, O De Backer and Y Poumay
URPhyM-NARILIS, University of Namur, Namur, Belgium
TNFAIP6 gene encodes for TSG-6, an anti-inflammatory hyaluronan (HA)-binding protein
involved in extracellular matrix remodelling in physiological (around preovulatory follicle)
and pathological (asthma, arthritis) contexts. Using reconstructed human epidermis (RHE)
model, it has been shown that TSG-6 is expressed at low level by keratinocytes in normal
conditions, small amount of the protein being released underneath in the culture medium.
Inflammatory conditions that mimic atopic dermatitis in RHE or infection by dermatophytes
(Trichophyton rubrum) trigger HA production and concomitantly induce TSG-6 expression
and release of the protein. The functions of TSG-6 protein are still unknown in human
epidermis. In order to investigate potential role of this protein in human epidermis, CRISPR/
Cas9 method was chosen to selectively knock-out TNFAIP6 in immortalized (hTERT) kera-
tinocytes. Unlike primary cells, hTERT keratinocytes remain proliferative after numerous
passages, keeping thereby their potential to elaborate RHE. In a first series of experiments,
hTERT keratinocytes were electroporated with Cas9 plasmid targeting a sequence in TNFAIP6
gene. This approach induced around 90% cell death and only a low efficiency of insertion/
deletion in the remaining 10% living cells. In another experimental approach, immortalized
keratinocytes were electroporated with ribonucleoprotein (RNP) Cas9 complexes. Five targets
were chosen in the initial, middle and terminal sequences of the TNFAIP6 gene in order to
generate large deletions. This RNP method preserves elevated cell viability while being highly
efficient regarding deletions. Among one hundred clones analysed, two of them exhibit a
deletion for the whole TNFAIP6 gene. Based on these knock-out cells, TSG-6-/- RHE can be
produced in order to evaluate eventual impact of lacking TSG-6 protein in physio/patho-
logical conditions and in infected RHE. In conclusion, the choice of method may affect
drastically keratinocytes if genetically altered using the CRISPR/Cas9 approach.

295
Donor-dependent variation and bias of transforming growth factor-b
activating mechanisms in recessive dystrophic epidermolysis bullosa
E Akasaka, L Bruckner-Tuderman and A Nyström Department of Dermatology, Medical
Center - University of Freiburg, Germany, Freiburg, Germany
Recessive dystrophic epidermolysis bullosa (RDEB) is a severe hereditary skin blistering
disease. Clinically, individuals with RDEB are characterized by fragile skin and blister for-
mations followed by devastating fibrosis. The fibrosis in RDEB has been reported to be driven
by transforming growth factor-beta (TGF-b) signaling and we previously demonstrated that
reduced TGF-b activity lead to significantly slower progression of fibrosis in RDEB model
mice. Nevertheless, unbiased targeting of TGF-b activity in skin could have dire conse-
quences as TGF-b signaling supports dermal-epidermal communication to main skin ho-
meostasis. Therefore, there is a need to better characterize the TGF-b signaling-enhancing
mechanisms in RDEB. Toward this end, we performed careful assessment of latent- TGF-b
activating mechanisms in dermal fibroblasts from human donors with RDEB. Using western
blotting for pSMAD2/3 as a surrogate marker of TGF-b activity, we showed that RDEB fi-
broblasts had an enhanced capacity to activate TGF-b compared to control fibroblasts. Next,
to investigate keratinocyte-fibroblast interaction in RDEB skin, we cocultured these two cell
types. The level of pSMAD2/3 and expression of fibrosis-related proteins were elevated in
RDEB fibroblasts when they were cocultured with RDEB keratinocytes compared to control
keratinocytes. Additionally, inhibition of thrombospondin-1 (TSP-1), matrix metal-
loproteinases (MMPs) and RGD-binding integrins decreased the level of pSMAD2/3 and
fibrosis related proteins in fibroblasts derived from some but not all RDEB donors in both
monoculture and coculture system. Our study reveals a complexity of the regulation of TGF-b
activity in RDEB skin with donor-dependent bias and variation in latent TGF-b activating
mechanisms, and the involvement of keratinocytes in initiating and progressing dermal
fibrosis via TSP-1, MMPs, and RGD-binding integrins. These aspects need to be further
explored in order to improve disease-modulating therapy strategies for RDEB.

296
Near-infrared photoimmunotherapy targeting CD8 T cells inhibits cutaneous
acute graft-versus-host disease
L Freund, G Gräbe and K Schäkel Dermatology, University Hospital Heidelberg, Heidelberg,
Germany
Near-infrared photoimmunotherapy (NIR-PIT) represents a novel antibody-based strategy for
selective cellular depletion. Originally introduced for EGFR-specific cancer cell treatment,
NIR-PIT displayed distinctive depletion prosperity in several mouse models. Adapted from
these findings, a skin selective depletion of an antibody-targeted cell type has a potential of
becoming an important therapeutic option in dermatology. Here, we report on a method for
the skin selective depletion of CD8 T cells and its therapeutic effect in a humanized mouse
model of cutaneous acute graft-versus-host disease (aGVHD). In immunodeficient
NSG (NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ) mice transplanted with human skin, aGVHD was
induced by intravenous injection of mismatched peripheral blood mononuclear cells which
resulted in a strong T cell infiltration, inflammation and epithelial skin graft rejection. Skin
specific ablation of target cells was induced by the combined function of immuno- and
phototherapy activated by near-infrared light. Our data demonstrates strong ablation success
by selectively killing skin localized CD8 T cells while sparing systemic immunosuppression.
The effect proved to be highly efficient by inhibiting the manifestation of cutaneous aGVHD
and diminished the expression of pathological and skin specific biomarkers. Therefore, we
hypothesize that localized depletion using NIR-PIT inhibits cutaneous aGVHD mediated by
cytotoxic CD8 T cells but prevents systemic ablation, which would reduce marrow engraft-
ment and tumor clearance. Moreover, this study describes the first skin-selective therapeutic
success of applying NIR-PIT in a model of human inflammatory skin disease and demonstrates
that NIR-PIT can serve as a therapeutic approach for clinical use in dermatology.
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Identification of mutations in SDR9C7 in three patients with autosomal
recessive congenital ichthyosis
J Mazereeuw-Hautier2,1, M Severino-Freire2, H Texier2, M Vincent3, H Aubert4,
F Morice-Picard5 and N Jonca1 1 UMR1056, INSERM, Toulouse, France, 2 Reference Centre
for Rare Skin Diseases, Dermatology Department, Toulouse University Hospital, Toulouse,
France, 3 Genetic Department, Nantes University Hospital, Nantes, France, 4 Dermatology
Derpartment, Nantes University Hospital, Nantes, France and 5 Reference Centre for Rare
Skin Diseases, Dermatology Department, Bordeaux University Hospital, Bordeaux, France
Autosomal Recessive Congenital Ichthyosis (ARCI) is a group of rare genetic skin diseases
associated with a total of 13 genes, the most recently identified being SDRC7 and SULT2B,
with only a very few reported families. We report the clinical and molecular findings for 3
patients with ARCI who carried 4 previously unreported mutations in SDR9C7. All 3 patients
were born from non-consanguineous unrelated parents of French origin. They showed a mild
ichthyosis with generalized scaly skin and mild palmoplantar keratoderma. None had alo-
pecia or significant hypohidrosis. Only patient 1 (P1) was born as a collodion baby, had an
ectropion of moderate severity and reported a skin improvement during his life. Past medical
history revealed a growth delay for P2 and P3 and only P2 had a sparing of the face. By next
generation sequencing, we identified the previously unreported homozygous mutation
c.704G>A (p.Gly235Glu) in P1. P2 was heterozygous compound for 2 missense mutations:
c.551A>G (p.Asp184Gly) and c.563G>A (p.Arg188His), this latter mutation was previously
unreported and suspected to affect the splicing. P3 was heterozygous compound for 2 pre-
viously unreported mutations: the nonsense c.309A>G (p.Trp103Ter) and the missense
c.826C>T (p.Arg276Cys) mutations. Currently, 16 other families with ARCI associated with
SDR9C7 mutations were recorded. Similarly to other ARCI causing genes, there is no strict
genotype-phenotype correlation. The new cases we report here expand the knowledge on the
molecular bases of ARCI and help to better define the patient’s characteristics and the
prognosis of this form of ichthyosis.

298
Defective DNA Repair and Chromosomal Instability in RDEB
M Caley1, S Marsh1, VL Martins1, T Corbett-Jones2, M Chen3, W Di4, D Sheer2, JA McGrath5,
M Barnes6 and E O’Toole1 1 Centre for Cutaneous Research, Blizard Institute QMUL,
Whitechapel, United Kingdom, 2 Genomics and Child Health, QMUL, London, United
Kingdom, 3 Keck School of Medicine, USC, LA, CA, 4 GOS Institute of Child Health, UCL,
London, United Kingdom, 5 St John’s Institute of Dermatology, KCL, London, United
Kingdom and 6 WHRI, QMUL, London, United Kingdom
Recessive Dystrophic Epidermolysis Bullosa (RDEB), caused by mutations in COL7A1 leading to
a reduction or loss of type VII collagen (Col7), is a severe blistering disease associated with an
increased risk of developing aggressive squamous cell carcinoma. Using RNASeq global tran-
scriptomics we identified dysregulation of genes involved in cell cycle control, DNA damage
response and chromosomal instability (CIN) with loss of keratinocyte Col7. To investigate the
role of Col7 in DNA damage and CIN, keratinocytes with Col7 and Col17 (type XVII collagen)
knockdown were treated with UV or mitomycin-C to induce DNA damage. Increased phos-
phorylated g-H2A.X expression was observed in Col7 knockdown cells indicating the presence
of DNA double-strand breaks (DSB) with decreased phosphorylation of Chk1 and Chk2 sug-
gesting an impaired DNA damage response. Increased g-H2A.X nuclear foci were observed in
neonatal skin from a mouse model of RDEB reversed by human recombinant human Col7. The
nuclear membrane LINC complex protein Nesprin 2 acts as a connector between cell surface
integrins, the cytoskeleton and nuclear DNA. Expression of both ITGA6 and Nesprin 2 were
reduced in Col7 knockout mice and RDEB patient samples. Staining of RDEB patient and control
skin for 53BP1 revealed mainly cytoplasmic 53BP1 in RDEB skin with 53BP1-staining nuclear
bodies. In keratinocytes with siRNA knockdown of Nesprin 2 we observed increased DNA
damage and cytoplasmic 53BP1. Analysis of chromosomal instability in RDEB and control cells
and skin by SNP array, comet assay, centrosome and chromatin break analysis identified
increased chromosomal instability in RDEB. Our findings suggest that an impaired DNA damage
response and instability of the nuclear cytoskeleton in RDEB result in failure to repair DNA,
increased chromosomal instability and premature SCC development.
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Cancer immune control by immune checkpoint inhibitors requires senescence
E Brenner, BF Schörg, T Wieder, F Hilke, C Schroeder, M Kneilling, B Pichler and M Röcken
University Tübingen, Tuebingen, Germany
Immune checkpoint blockade (ICB) targets exhaustion-associated surface molecules using
monoclonal antibodies (mAbs), reactivates T cells and induces therapeutic stability in a va-
riety of metastatic cancers. Cancer regression with ICB involves cancer cell killing but
additional, unknown mechanisms are needed to establish long-lasting tumor control in the
responder patients. To analyze whether senescence is required for an efficient ICB we used a
model of adoptive transfer of tumor-associated antigen (TAA)-specific T-helper-1 (TH1) cells in
transgenic tumor-bearing mice. TH1 cell-mediated immunotherapy prolongs the life of mice,
combining adoptive transfer of TH1 cells with ICB (anti-PD-L1 and anti-LAG-3 mAbs)
significantly increased life time, even in mice with pre-final cancer disease. The therapy
restored a normal health status in the mice, partly destroyed the cancers, and induced a
p16Ink4a+ and Ki67- senescent phenotype in the remaining cancer cells. The therapy was
strictly dependent on an intact interferon/Stat1-signaling pathway, and on the Stat1-mediated
activation of p16Ink4a in the cancer cells. Tag2-driven cancers of Stat1.ko mice did not
respond to the therapy. While TAA-specific TH1 cells migrated into cancers of either wildtype
or Stat1.ko cancers in comparable numbers, they failed to induce senescent tumor cells.
Stat1.ko and p16Ink4a.ko cancer cells were fully susceptible to apoptosis and T cell-mediated
killing. In contrast, Stat1.ko and p16Ink4a.ko cancer were resistant to senescence induction, in
vitro and in vivo. To determine whether this is valid for ICB therapy of patients with metastatic
melanomas, we analyzed melanomas that progressed within < 3 months during ICB and
melanoma that regressed during ICB for > 1 year. Progressing metastases had losses of
senescence-inducing genes or � 4fold amplifications of senescence inhibitors. In contrast,
such mutations were infrequent in melanoma metastases that respond to ICB. Thus, therapy
with ICB requires induction of cancer cell senescence.

300
Assessment of Non-Canonical Splicing Variants in ABCC6 and Comparison
with Bioinformatics Predictions
J Huang, E Ryu, J Uitto and Q Li Dermatology and Cutaneous Biology, Thomas Jefferson
University, Philadelphia, PA
Pseudoxanthoma elasticum (PXE), a prototype of heritable ectopic mineralization disorders, is
caused by inactivating mutations in the ABCC6 gene predominantly expressed in hepato-
cytes. Different types of mutations have been identified in ABCC6 including canonical splice
site mutations affecting pre-mRNA splicing. Non-canonical splicing variants near or within
exon-intron boundary in ABCC6 are under-recognized due to the lack of liver biopsies from
patients carrying such variants, and consequently, inability to determine their consequences
on splicing by transcriptional analysis. The interpretation of such variants has primarily relied
on the prediction by in silico algorithms; often such programs do not provide consensus
predictions. Among seven non-canonical splicing variants identified in ABCC6 in patients
with PXE, five variants were found to affect splicing in in vitro minigene splicing assays in
transfected HepG2 cells. Four of the variants, c.1868-5T>G, c.2070+5G>A, c.3735G>A
(p.E1245¼), and c.3883-46A>G, caused skipping of the respective adjacent exon. One
variant, c.3883-6G>A, created a new splicing donor site resulting in a 4-bp retention from
the intronic region. The results provide experimental evidence that these non-canonical
variants disrupt splicing, suggesting the presence of pathogenic mutations beyond the ca-
nonical splice sites, including silent variants in the coding region.

301
Association between Hair Proliferation and Flavonoid Silibinin in Human
Dermal Papilla Cells
K Ahn, J Lee, S Kim, J Hong, J Kim, J Hong, H Cheon, M Hur, Y Lee and Y ChoeDepartment of
Dermatology, Konkuk University School of Medicine, Seoul, Korea (the Republic of)
Silibinin is a secondary metabolite derived from Silybum marianum. Silibinin had been used
as a hepatoprotective substance for more than 2,000 years in Europe. A number of studies
have revealed the efficacy of silibinin as an antioxidant preventing skin damages, but there is
a lack of study on the hair inductive property of silibinin. Thus, we assess the effectiveness of
silibinin as a therapeutic candidate for alopecia using three-dimensional cultured human
dermal papilla cells. In this study, cultured human dermal papilla cells were seeded into 96-
well round-bottom microplate to make the unified spheres. After the spheres were treated
with silibinin for 48 hours, the size of cultured human dermal papilla cells was calculated
using phase-contrast microscopy. To assess the cell growth effect, AKT protein levels were
evaluated using western blotting. Using luciferase reporter assay, the activity of Wnt/b-catenin
signaling pathways associated with hair proliferation was analyzed. Quantative real time
polimerase chain reaction assay was performed to evaluate upregulation of the signiture
genes such as VCAN, FGF7, BMP2 and ALPL. The results of our study revealed silibinin in-
creases the diameter of three-dimensional cultured human dermal papilla cells and elevates
AKT protein levels. And Wnt/b-catenin signaling pathway was activated remarkably in sili-
binin treated spheres. In addition, signature genes of human dermal papill cell such as VCAN,
FGF7, BMP2, and ALPL were upregulated by silibinin treatment. In conclusion, silibinin
enhances the signaling pathway related to hair proliferation. Our study suggests silibinin
could be a successful therapeutic agent for alopecia.

302
Molecular and mutational signatures of squamous cell carcinomas in
epidermolysis bullosa
S Lu1, ME Hess2, A Reimer1, D Castiglia3, Y He1, DA Rafei-Shamsabadi1, Dv Bubnoff1,
F Meiss1, M Boerries2 and C Has1 1 Departments of Dermatology, Medical Center e
University of Freiburg, Freiburg, Germany, 2 Institute of Medical Bioinformatics and System
Medicine, Faculty of Medicine, Freiburg, Germany and 3 IDI-IRCCS, Rome, Italy
Epidermolysis bullosa (EB) comprises rare genodermatoses associated with widespread blis-
tering due to fragility of the skin. Squamous cell carcinomas (SCC) are major complications of
EB. We analysed molecular and mutational signatures of 48 SCC obtained from patients with
EB, 10 with recessive dystrophic epidermolysis bullosa (RDEB), seven with Kindler syndrome
(KS) and one patient with junctional epidermolysis bullosa (JEB). Although we observed
significant tumour heterogeneity, some common characteristics emerged. All EB SCC samples
showed high EGFR and COX-2 expression, and expression of at least one immune check-
point, CTLA-4, PD-1 or PD-L1. No correlation of the IDO expression and peritumoral in-
flammatory infiltrate was observed in EB SCC. Based on these findings, considering the high
expression of immune biomarkers in EB SCC, combination therapies of immune checkpoint
inhibitors, EGFR inhibitors and the COX-2 anti-inflammatory drug could be potential treat-
ments for EB SCC patients. The signature of somatic mutations in EB SCC was heterogeneous
with widely varying numbers of alterations. All mutational signatures of EB SCC were similar
to those of head and neck SCC and UV SCC. KS SCC showed higher tumour mutational
burden as compared to RDEB SCC and JEB SCC. The mutational profiles of RDEB SCC and JEB
SCC were similar, while KS SCC was distinct. We found recurrently altered genes (TP53,
CDKN2A, NOTCH1/2, KNSTRN) but also a wide spectrum of oncogenic mutations affecting
cell cycle, DNA damage response, tyrosine kinases, PI3K-AKT-mTOR and RAF-MEK-ERK
pathways in all EB SCC. Taken together, we have immunohistochemically and genetically
characterized SCC in a cohort of patients with rare genodermatoses and identified diverse
arrays of immune signatures and oncogenic alterations that can guide future studies and
potential treatments of this disease.

303
Comparison of Antifungal Activities of Efinaconazole and Conventional
Antifungal Agents against Dermatophytes and Yeasts
MHur, J Lee, S Kim, J Hong, J Kim, J Hong, H Cheon, Y Lee, Y Choe and K AhnDepartment of
Dermatology, Konkuk University School of Medicine, Seoul, Korea (the Republic of)
As growing the number of aging population and immunocompromised patients, there has
been an increase in patients with skin fungal infections. Trichophyton rubrum, Trichophyton
mentagrophytes and Candida albicans are known as the key pathogen of superficial der-
matomycosis. Although itraconazole, terbinafine, amorolfine, and ciclopirox have been used
for the treatment of these infections, they have limitation due to the drug side effects and lack
of efficacy. In 2014, the Food and Drug Administration approved efinaconazole as a novel
antifungals particular in onychomycosis. However, there has not been studied about the ef-
ficacy of efinazonazole for specific strains yet. So, we analyzed the antifungal activities of
efinaconazole against T. rubrum, T. mentagrophytes, and C.albicans and compared with the
antifungal activities of itraconazole, terbinafine, amorolfine, and ciclopirox in vitro. 63 strains
of T. rubrum, 59 strains of T. mentagrophytes and 50 strains of C. albicans were isolated from
patient with onychomycosis and tinea pedis. The antifungal activities of efinaconazole,
itraconazole, terbinafine, amorolfine and ciclopirox were compared using minimal inhibitory
concentration (MIC). The MIC range of efinaconazole was 0.001-0.125 mg / mL for T. rubrum,
0.0005-0.125 mg / mL for T. mentagrophytes and 0.0002-0.002 mg / mL for C. albicans. It was
the lowest MIC among the antifungal agents used in this study. For most evaluated antifungal
agents, a significant number of resistant strains were observed. The MICs of efinaconazole
showed relatively small standard deviations. These results suggest that efinaconazole resistant
strains did not appear. In summary, efinaconazole can be considered as a new alternative
antifungal agent that goes beyond the limits of traditional antifungal agents.

304
Identification of putative genetic modifying factors influencing the
development of Papillon-Lefévre or Haim-Munk syndrome phenotypes
É Pap2, K Farkas1, L Tóth1, B Fábos3, G Németh2, N Nagy1,4 and M Széll1,4 1 Department of
Medical Genetics, University of Szeged, Szeged, Hungary, 2 Department of Obstetrics and
Gynecology, University of Szeged, Szeged, Hungary, 3 Mór Kaposi Teaching Hospital,
Kaposvár, Hungary and 4 MTA-SZTE Dermatological Research Group, University of Szeged,
Szeged, Hungary
Papillon-Lefévre (PLS; OMIM 245000) and Haim-Munk syndromes (HMS; OMIM 245010),
characterized by palmoplantar hyperkeratosis and periodontitis, are phenotypic variants of
the same disease caused by mutations of the cathepsin C (CTSC) gene. To identify putative
genetic modifying factors responsible for the development of the distinct PLS or HMS phe-
notypes, two Hungarian patients - suffering from different phenotypic variants (PLS and HMS)
but carrying the same homozygous nonsense CTSC mutation (c.748C/T; p.Arg250X) - were
investigated. To gain insights into such phenotype modifier associations, whole exome
sequencing (WES) was performed for both patients and their results were compared to each
other to identify any genetic modifier factor. WES revealed two putative disease modifying
variants: a missense one (rs34608771) of the SH2 domain containing 4A (SH2D4A) gene
encoding an adaptor protein involved in the intracellular signaling of the cystatin F, a known
inhibitor of the cathepsin C protein, and another missense variant (rs55695858) of the odorant
binding protein 2A (OBP2A) gene influencing the functioning of the cathepsin C protein
through the glycosyltransferase 6 domain containing 1 (GLT6D1) protein. Our study con-
tributes to the accumulating evidence describing the clinical importance of genetic pheno-
type modifying factors, which have high potential in the elucidation of genotype-phenotype
correlations and disease prognosis.
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Putative phenotype modifying genetic factors associated with phenotypic
diversity in Brooke-Spiegler syndrome
K Farkas1, N Rajan2, É Pap3, M Széll1,4, G Németh3 and N Nagy1,4 1 Department of Medical
Genetics, University of Szeged, Szeged, Hungary, 2 Institute of Genetic Medicine, Newcastle
University, Newcastle upon Tyne, United Kingdom, 3 Department of Obstetrics and Gy-
necology, University of Szeged, Szeged, Hungary and 4 MTA-SZTE Dermatological Research
Group, University of Szeged, Szeged, Hungary
Brooke-Spiegler syndrome (BSS; OMIM 605041) is a rare monogenic skin disease charac-
terized by the development of skin appendage tumors caused by mutations in the cylin-
dromatosis gene (CYLD). Concerning the so far reported phenotypes and the underlying
CYLD mutations, it is difficult to establish genotype-phenotype correlations in BSS. We have
recently investigated a Hungarian family (with Bukovinian origin) and an Anglo-Saxon BSS
pedigree, in whom the affected family members - despite of carrying the same disease-
causing mutation (c.2806C>T, p.Arg936X) of the CYLD gene - show striking differences in
their phenotypes. The aim of our study was to identify phenotype modifier genetic factors,
which could help the understanding of genotype-phenotype correlations in BSS. Comparing
the WES data of the Hungarian and Anglo-Saxon BSS patients, here we have identified three
putative phenotype modifying genetic variants: the rs1053023 SNP of the signal transducer
and activator of transcription 3 (STAT3) gene, the rs1131877 SNP of the tumor necrosis factor
receptor-associated factor 3 (TRAF3) gene and the rs202122812 SNP of the neighbor of
BRCA1 gene 1 (NBR1) gene. Our study contributes to the accumulating evidence describing
the clinical importance of genetic phenotype modifying factors, which have high potential in
the elucidation of genotype-phenotype correlations and disease prognosis.

306
Effect of Cellular Blood Components on Chemotherapy Induced Alopecia
C Stamatiou2, A Lens1, CI Perez1, S Daunert2 and J Jimenez1 1 Dr. Phillip Frost Department of
Dermatology and Cutaneous Surgery, University of Miami, Miami, FL and 2 Department of
Biochemistry and Molecular Biology, Miller School of Medicine University of Miami, Miami,
FL
Alopecia is one of the most distressing side effects of chemotherapy for which there is no
complete protective therapy. Blood components, such as Platelet Rich Plasma (PRP), have
demonstrated hair growth capacity with negligible complications due to the autologous
nature of the therapy. In this study, we investigated the protective effect of Mononuclear Cells
(MC) and PRP on the protection from chemotherapy-induced alopecia (CIA). The study was
conducted using the established young rat model with MC and PRP harvested from inbred
adult Fisher rats. Three different chemotherapies were used independently; 1-b-G-arabino-
furanosylcytosine (Ara-C), cyclophosphamide (CTX), and etoposide (UP-16). Each chemo-
therapeutic agent was studied in three different groups. Group I served as the control group
and received 0.1mL of subcutaneous (SQ) PBS on top of the head. Group 2 received PRP and
Group 3 received MC in PBS. All of the groups developed complete body alopecia with the
three chemotherapies. The rats treated with MC demonstrated excellent protection, at the site
of SQ injection, from CIA induced by Ara-C, which was most likely mediated by the release of
IL-1. No protection was seen, however, from CTX or VP-16 by MC. The experimental group
treated with PRP did not demonstrate protection from any of the chemotherapeutic agents. In
conclusion, the results obtained herein offer important guidance as to which blood cells may
be used for the protection from CIA.

307
Homozygous Biallelic KRT5 Mutations in Epidermolysis Bullosa Simplex,
Including a Complete Human Keratin 5 “Knock-Out”, in Families with
Extensive Consanguinity
H Vahidnezhad1,2, L Youssefian1,3, M Daneshpazhooh3, H Mahmoudi3, A Kariminejad4,
J Fischer5, J Christiansen6, H Schneider7, A Guy8, L Liu8, JA McGrath9, C Has5 and J Uitto1

1 Thomas Jefferson University, Philadelphia, PA, 2 Pasteur Institute of Iran, Tehran, Iran
(the Islamic Republic of), 3 Tehran University of Medical Sciences, Tehran, Iran (the Islamic
Republic of), 4 Kariminejad-Najmabadi Pathology & Genetics Center, Tehran, Iran (the Is-
lamic Republic of), 5 University of Freiburg, Freiburg, Germany, 6 Skane University Hos-
pital, Malmo, Sweden, 7 University Hospital Erlangen, Erlangen, Germany, 8 Viapath, St.
Thomas’ Hospital, London, United Kingdom and 9 King’s College London, London, United
Kingdom
Epidermolysis bullosa simplex (EBS) is usually inherited as an autosomal dominant disease
due to monoallelic gain-of-function mutations in the KRT5 and KRT14 genes. Although
autosomal recessive forms of EBS have been associated with mutations in at least 10 genes,
recessive EBS due to homozygous biallelic KRT5 mutations has not been reported previously;
it has been hypothesized that it would result in embryonic lethality. We sought the genetic
causes of EBS in a cohort of EB patients by performing whole exome sequencing (WES) and
using a disease-targeted next-generation sequencing (NGS) panel of 21 genes. The patho-
genicity and consequences of the mutations were determined by expression profiling and at
tissue and ultrastructural levels. Two pathogenic, homozygous missense variants of KRT5 in
two patients with generalized EBS and a homozygous null mutation in a patient who died as a
neonate from complications of EB were found. The two missense mutations disrupted keratin
5 expression on immunofluorescence microscopy, and the human “knock-out” of KRT5
showed no RNA and protein expression. Collectively, these findings identify biallelic KRT5
mutations with a phenotypic spectrum varying from mild, localized and generalized to lethal,
expanding the genotypic profile of autosomal recessive EBS.

308
The new cell cultures from dystrophic epidermolysis bullosa patients in Russia
A Beilin1,2, N Evtushenko3, N Murashkin4, K Savostyanov4, A Fisenko4, E Ambarchyan4,
E Vorotelyak2,1 and N Gurskaya2 1 Koltzov Institute of Developmental Biology of Russian
Academy of Sciences, Moscow, Russian Federation, 2 Regenerative medicine, Research
institute of translational medicine of the Pirogov Russian National Research Medical Uni-
versity, Moscow, Russian Federation, 3 Lomonosov Moscow State University, Moscow,
Russian Federation and 4 National Medical Research Center for Children’s Health, Moscow,
Russian Federation
Dystrophic epidermolysis bullosa (DEB) is an inherited genetic disorder caused by mutations
in COL7A1 gene. Dysfunction of type-VII collagen leads to extreme skin sensitivity to minor
mechanical impact which results in the formation of sub lamina densa blisters. The data
concerning the distribution of epidermolysis bullosa mutations in Russia are insufficient. This
problem becomes especially important because of the wide geographic distribution of pop-
ulation and diverse national genetic composition in Russia. In this study, we describe cases of
DEB in two children (7 and 16 years old) from different areas of the European part of Russia.
Target regions of all currently known genes with mutations leading to EB symptom complex
were investigated by the massive parallel sequencing. In the first patient, a missense variant in
homozygous state was found in COL7A1 gene. The second patient was a compound het-
erozygous by the splice site variant and missense variant in COL7A1 gene. All three muta-
tions have been previously described for the dystrophic type of EB with an autosomal
recessive inheritance mechanism in HGMD professional database. The establishment of
patient-specific cell lines with unlimited lifespan meets the needs of regenerative medicine.
For this aim, we extract primary dermal fibroblasts from patients skin biopsies for reversible
immortalization. cDNA of human telomerase reverse transcriptase (hTERT) was integrated
into the genomes by lentivirus transduction. The plasmid provides the possibility for Cre-
dependent control of hTERT insertion. Therefore, we obtained unique DEB cell cultures from
Russian patients which are suitable for DEB modeling in vitro and testing new treatment
approaches for DEB.

309
Development of a Netherton Syndrome model based on targeted deletion of
SPINK5 in human keratinocytes
V Gálvez Cortés1,2, J Bonafont Aragó1,2,3, Á Mencı́a1,2, M Carretero1,2, E Chacón Solano1,2,3,
R Murillas Angoiti1,2, A Vicente4, W Di5 and F Larcher1,2,3 1 CIEMAT, Madrid, Spain,
2 Instituto de Investigación Sanitaria de la Fundación Jiménez Dı́az, Madrid, Spain,
3 Bioengineering Department, Universidad Carlos III de Madrid, Madrid, Spain, 4 Hospital
San Joan de Deu, Barcelona, Spain and 5 Institute of Child Health, University College
London, London, United Kingdom
Netherton Syndrome (NS) is an autosomal recessive form of ichthyosis regarded as one of the
most severe inherited skin disorders affecting newborns. NS is caused by loss-of-function
mutations in the SPINK5 gene, encoding the serine-protease inhibitor LEKTI, whose defi-
ciency triggers unrestricted activity of kallikreins that leads to detachment of the stratum
corneum and disruption of the epidermal barrier, as consequence of the degradation of
corneodesmosomal proteins. Current efforts to find specific treatments and define precise
pathomechanisms in NS require appropriate surrogate models with human cells. Although
transgenic and gene knockout mouse models for this disorder exist, they often fail to faithfully
replicate the pathological skin condition. In the present study we have established a human
skin model of NS by SPINK5 gene knockout through CRISPR/Cas9-mediated deletion of
critical gene sequences in human keratinocytes. SPINK5-knockout model showed absence of
LEKTI expression and was able to recapitulate a hyperkeratotic phenotype with most of the
molecular hallmarks of NS, both in vitro and after grafting to immunodeficient mice. To avoid
cellular senescence we immortalized the SPINK5-knockout keratinocytes and characterized
clones with regards to proliferation, differentiation and NS phenotype development. As proof
of concept of the potential use of this model in new therapeutic approaches development, we
show that an immortalized clone is capable to generate a normal skin equivalent when
transduced with a lentivirus expressing SPINK5 under the human involucrin promoter. Our
results demonstrate the feasibility and value of a new model to further understand NS path-
ogenesis and to develop novel therapeutic strategies.

310
PI3-Kinase inhibitors represent a novel class of drug repurposing candidates to
prevent glucocorticoid-induced skin atrophy
S Mirzoeva1, S Agarwal1, G Baida1, E Lesovaya2, B Readhead3, JT Dudley3 and I Budunova1

1 Dermatology, Northwestern University, Chicago, IL, 2 Blokhin Cancer Center, Moscow,
Russian Federation and 3 Icahn School of Medicine at Mount Sinai, New York, NY
Skin atrophy is a major adverse effect of topical glucocorticoids (Gcs). We recently reported
that REDD1 (regulated in development and DNA damage 1) and FKBP51 (FK506 binding
protein 5), negative regulators of mTOR/Akt signaling, induced by Gcs in mouse and human
skin, act as central drivers of steroid skin atrophy. Thus, we assumed that REDD1/FKBP51
inhibitors could protect skin against catabolic effects of glucocorticoids. Using drug repur-
posing approach, we screened LINCS library (http://lincsproject.org/LINCS/) to identify re-
pressors of REDD1 and FKBP51 expression. Bioinformatics analysis unexpectedly identified
phosphoinositide-3-kinase (PI3K)/mTOR/Akt inhibitors as a pharmacological class of REDD1/
FKBP51 repressors. Seven selected PI3K/mTOR/Akt inhibitors: Rapamycin*, OSI-027*,
Wortmannin (WM), LY294002, AZD8055*, NVP-BEZ235*, MK-2206* (star indicates drugs in
clinic/clinical trials) indeed blocked basal and Gcs-induced REDD1/FKBP51 expression in
human primary/immortalized keratinocytes and in mouse skin. Most of PI3K/mTOR/Akt in-
hibitors also modified global effect of Gcs on trascriptome, shifting it towards therapeutically
important transrepression; negatively impacted the glucocorticoid receptor (GR) phosphor-
ylation; nuclear translocation; and GR loading on gene promoters. Most importantly, topical
application of Rapamycin and LY294002 together with fluocinolone acetonide (FA) protected
mice against FA-induced proliferative block and epidermal, dermal and dWATatrophy but did
not alter FA anti-inflammatory activity in ear edema test. LY294002 also partially protected
skin from Dexamethason-induced skin hypoplasia when both were delivered systemically via
i.p. injections. Our results built a strong foundation for development of safer GR-targeted
therapies for inflammatory skin diseases using combination of glucocorticoids with PI3K/
mTOR/Akt inhibitors.
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Genetic variant of aldo-keto reductase (AKR) 1C3 in Japanese psoriasis
patients
Y Nojiri1, M Nakamura1, E Nishida1, K Ikumi1, K Torii1, T Haarmann-Stemmann2 and
A Morita1 1 Department of Geriatric and Environmental Dermatology, Nagoya City
University, Nagoya, Japan and 2 IUF- Leibniz Research Institute for Environmental Medicine,
Düsseldorf, Germany
Psoriasis is generally thought to has the aspects of a genetic predisposition and environmental
insults. Around one-third of patients report a family history and identical twin studies suggest
a 70% chance of onset if the other twin has psoriasis. The prevalence rate in the Western
countries is 2 to 3%, however, it’s only 0.2 % in Japan. The aldo-keto reductase (AKR) 1C3, a
NAD(P)H-dependent oxidoreductase, is reported to induce keratin 10 and reduce loricrin in
the human skin. Down-regulation of AKR1C3 induces epidermal hyperplasia with abnormal
terminal differentiation resembling pathophysiology of psoriasis lesions. In fact, according to
GEO array database, AKR1C3 is down regulated in psoriasis lesion (GSE 13355). In this study,
we focused on rs12529, a single nucleotide polymorphism (SNP) in human AKR1C3 gene
and reported high probability in Caucasians (40-46%) but rare in Japanese (7-8%). DNA is
isolated from whole blood obtained from 232 psoriasis patients. The cohort included 138
patients of psoriasis vulgaris, 75 patients of psoriatic arthritis, and 19 patients of generalized
pustular psoriasis. Male to female sex ratio is approximately 2.8:1. As the results of TaqMan
SNP genotyping assay, Genotype detail of our cohort was G/G:73%, G/C:25.2%, C/C:1.7%. A
proportion of G/C or C/C variant was 2-fold higher than two cohorts of healthy Japanese in
NCBI database (G/G:86.6%, G/C:13.3%, C/C:0% [ss69068306], G/G:88.6%, G/C:11.3%, C/
C:0% [ss71643788;]). There was no correlation between clinical features including BMI, PASI
score, age of onset and AKR1C3 variants. Finally, we investigated a correlation between
AKR1C3 and filaggrin/loricrin expression in skin samples obtained from psoriasis patients
with each genotype of AKR1C3 by immunohistochemistry supporting a role of AKR1C3
polymorphism in psoriasis pathogenesis. Variant of AKR1C3 genotypes may one of the ge-
netic factors predispose to psoriasis.

312
CRISPR/Cas9-based targeted genome editing for correction of recessive
dystrophic epidermolysis bullosa using iPS cells
J Jackow1, Z Guo1, H Abaci1, Y Doucet1, J Shin1, C Hansen1, Y Kabata2, S Shinkuma2, J Salas-
Alanis1 and A Christiano1 1 Dermatology, Columbia University, New York, NY and 2 Niigata
University, Niigata, Japan
Recessive dystrophic epidermolysis bullosa (RDEB) is a severe inherited skin disorder caused
by mutations in the COL7A1 gene encoding type VII collagen (C7), the major constituent of
anchoring fibrils (AFs) at the basement membrane zone (BMZ). Patients with RDEB lack
functional C7 and have severely impaired dermal-epidermal stability. This results in extensive
blistering and open wounds on the skin which greatly impact patients’ quality of life. There
are currently no therapies approved for the treatment of RDEB. Here, we demonstrated the
correction of mutations in exon 19 (c.2470insG) and exon 32 (c.3948insT) in the COL7A1
gene through homology-directed repair (HDR). We used the clustered regulatory interspaced
short palindromic repeats (CRISPR) Cas9-gRNAs system using RiboNucleoProtein-(RNP)
(CRISPR-Cas9-gRNA complex) in induced pluripotent stem cells (iPSCs) derived from RDEB
patients to target both heterozygous and homozygous mutations. 3D skin constructs (SCs)
were generated from gene-corrected iPSCs that were differentiated into both keratinocytes
(KC) and fibroblasts (FB) and grafted onto immunocompetent mice. These skin constructs
showed normal expression of C7 at the BMZ, and restored AFs at 2 months post-grafting. In
order to translate this approach into the clinical setting, both efficiency and safety aspects
must be improved. Here, we used xeno-free reprogramming and differentiation methods for
iPSCs. We also utilized a GMP certified Cas9 protein with a chemically modified synthetic
guide RNA (sgRNA) and single-stranded DNA as our repair donor template for efficient gene
editing via (HDR). This novel method represents a significant advance towards the devel-
opment of therapeutic applications of gene correction for RDEB.

313
Different polyamine levels in the vertex and occipital hair of pattern hair loss
patients
K Kim1, B Chung2, Y Lee2, J Lee2, K Hong3, B Lew1 and W Sim1 1 Dermatology, Department
of Dermatology, Kyung Hee University hospital at Gang-dong, Seoul, Korea (the Republic of),
2 Korea Institute of Science and Technology, Molecular Recognition Research Center, Seoul,
Korea (the Republic of) and 3 College of Pharmacy, Kyung Hee University, Seoul, Seoul,
Korea (the Republic of)
Pattern hair loss generally begins from the vertex or front of the head. Androgenic steroids,
particularly testosterone and dihydrotestosterone are related with pattern hair loss. They
existed differently in the vertex and occipital region of scalp and involved in inducing
ornithine decarboxylase (ODC) expression. ODC is central enzyme in polyamine biosyn-
thesis, and involved in the proliferation of hair follicles. The polyamine produced by ODC
plays an important role in pattern hair loss by presenting at different levels along the scalp
area. This study was conducted to evaluate pathogenesis and diagnosis of patients with
pattern hair loss by identifying the differences in polyamine levels according to the area of for
scalp. For the profiling of polyamines in patients with pattern hair loss, a liquid chromatog-
raphy-mass spectrometry-based quantitative profiling method was used. We investigated the
differences in polyamine levels in different regions of the hair between patients with male-
pattern hair loss and those with female pattern hair loss. We found almost polyamine levels
were higher in vertex than occipital hair. Also we confirmed difference levels between N-
acetyl polyamines and polyamines in same area of hair. Increased polyamine concentrations
are characteristic of rapidly growing cells. Our results suggest that proliferation occurs at the
vertex region rather than at the occipital region. High concentration of polyamine in vertex
hair may relate with pattern baldness which begins at vertex. With further investigation about
polyamines, it can use as biomarker of diagnosis and prognosis for pattern baldness.

314
Molecular genetic dissection of ILVEN leads to successful targeted therapy
M Riachi1, P Stadnik1, S Polubothu1,8, SB Martin1, C Charman2, F Cheng3, K Gholam8,
O Ogunbiyi7, D Paige6, N Sebire7, A Pittman4, W Di5 and V Kinsler1,8 1 Genetics and
Genomic Medicine, UCL GOS Institute of Child Health, London, United Kingdom,
2 Dermatology, Royal Devon and Exeter Hospital, Exeter, United Kingdom, 3 Pharmacy,
Great Ormond Street Hospital for Children, London, United Kingdom, 4 Bioinformatics,
Saint George’s University of London, London, United Kingdom, 5 Infection, Immunity and
Inflammation Programme, Immunobiology Section, UCL GOS Institute of Child Health,
London, United Kingdom, 6 Dermatology, Royal London Hospital, London, United
Kingdom, 7 Paediatric Pathology, Great Ormond Street Hospital for Children, London,
United Kingdom and 8 Paediatric Dermatology, Great Ormond Street Hospital for Children,
London, United Kingdom
Inflammatory linear verrucous epidermal naevus (ILVEN) is a childhood disease characterised
by Blaschko-linear erythematous scaly skin. It is highly pruritic, causes distressing disfig-
urement, and is so notoriously treatment-resistant that it forms part of the diagnostic criteria.
The cause is unknown. Using deep next generation whole exome sequencing of affected skin
and blood we discover here mosaic mutations in gene CARD14 as the cause of ILVEN in two
patients with treatment-resistant disease. Dramatic clinical improvement was seen with IL12/
IL23-inhibitor Ustekinumab, chosen as a direct result of the genetic finding, underlining the
power of molecular characterisation alongside clinical diagnosis.

315
Cerebriform sebaceous nevus is caused by the specific postzygotic FGRF2
p.(Cys382Arg) variation
P Kuentz1, M Theiler2, V Carmignac1, A Sorlin1 and P Vabres1 1 INSERM UMR 1231, GAD
team, Université de Bourgogne Franche-Comté, Dijon, France and 2 Pädiatrische Derma-
tologie, Kinderspital Zürich, Zürich, Switzerland
Postzygotic FGFR2 variations are responsible for mosaic forms of acne, keratinocytic
epidermal nevus (KEN), and nevoid acanthosis nigricans (NAN). We showed the implication
of the postzygotic FGRF2 p.(Cys382Arg) variation in 2 fetuses with papillomatous pedun-
culated sebaceous nevus (PPSN). We found the same variation in 3 patients with a cerebri-
form sebaceous nevus (CSN) using ultradeep FGFR2 targeted next-generation sequencing
(NGS). Overall, the p.(Cys382Arg) variation was identified in 62.5% (5/8) of our patients.
PPSN and CSN seem to be the same clinical entity, differing only by the severity of the
phenotype in relation with a more precocious variation in PPSN. Germline FGFR2
p.(Tyr375Cys) and p.(Ser372Cys) variations cause Beare-Stevenson cutis gyrata (BSCG) syn-
drome, which shows a strikingly comparable cerebriform pattern as CSN, although in a
different scale. BSCG syndrome shows excessive growth of the entire scalp, with the for-
mation of convoluted folds and furrows, whereas CSN is limited to a fraction of the scalp.
The mutational spectrum in mosaic diseases varies from extreme allelic heterogeneity as it is
the case in PIK3CA related overgrowth spectrum, to unique variations being the cause of the
disease, but the most frequent situation is represented by several hotspot variations. Whereas
there is allelic heterogeneity in KEN, which can be caused by different FGFR2 variations,
there is only one recurrent hotspot variation in CSN as it is the case in Proteus syndrome. This
discrepancy between allelic heterogeneity or not in mosaic diseases could be explained by a
very specific gain of function variation when it is unique. Other FGFR2 variations different
from the p.(Cys382Arg) variation have been identified in mosaic forms of acne, KEN, and
NAN. Hence, our findings confirm a distinct clinical and molecular subgroup of sebaceous
nevus related to FGFR2, being part of the group of the “mosaic signalopathies” proposed
earlier.

316
Specialized ribosomes in human dermal fibroblast senescence
F Nagelreiter1,3, G Yang1,2, C Heissenberger1, Y Gonskikh3, N Polacek3, J Grillari1, M Kos2

and M Schosserer1 1 Department of Biotechnology, University of Natural Resources and
Life Sciences, Vienna, Vienna, Austria, 2 Biochemistry Center (BZH), Heidelberg University,
Heidelberg, Germany and 3 Department of Chemistry and Biochemistry, University of Bern,
Bern, Switzerland
The ribosome has been regarded as a static machine and all ribosomes within a cell were
assumed to be identical. This simplified view has been challenged in recent years, when the
existence of heterogeneous ribosome populations was reported and evidence for “special-
ized” ribosomes emerged. Heterogeneous ribosomes may differ in ribosomal protein
composition or differential modifications of ribosomal proteins or rRNA. Functional conse-
quences of these structural specializations are still poorly understood. Presence of senescent
cells in vivo is associated with age-related changes in the skin and other organs. Using human
dermal fibroblasts as model, we induced and confirmed the senescent state of cells in vitro.
So far, our data indicate increased global protein synthesis and nucleolar size in senescent
cells. As the underlying mechanisms of these effects are still unknown, we explored if specific
methylations of the ribose backbone contribute to the senescent phenotype. By Ribometh-seq
we quantified methylation levels across all positions of rRNAwhich were previously reported
to be modified. Thereby, we identified differentially methylated sites in senescent compared
to proliferating and quiescent cells. For most of the sites, almost complete methylation was
detected in all three cellular states. However, we also identified several positions to be hypo-
or hyper-methylated in quiescent and senescent cells in comparison to proliferating cells.
Methylation levels were correlated with expression of snoRNAs mediating these modifica-
tions. Currently we are testing functional consequences of depletion of these differently
regulated snoRNA on cellular physiology and ribosome function. Taken together, our data
suggest that even subtitle modifications of the ribosomal RNA might have profound effects on
cellular physiology and contribute to the specialization of ribosomes.
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EMILIN-1 is important for age-related changes in elastic fibre structure
T Tohgasaki1, S Kondo1, S Nishizawa1, T Suzuki1, S Ishiwatari1, S Matsukuma1, S Ishikawa2

and A Takeda2 1 Fancl Research Institute, Fancl Corporation, Yokohama, Japan and
2 Department of Plastic and Aesthetic Surgery, Kitasato University School of Medicine,
Sagamihara, Japan
We previously established an evaluation method for dermal elastic fibres via three-dimen-
sional (3D) structural analysis using tissue decolorization technology. In this study, we applied
this method to evaluate elastic fibres in the eyelids to compare ages on the basis of 3D
structural parameters including length, thickness, and curvature. 3D structural imaging of
elastic fibres of the eyelids of aged and young individuals via fluorescence immunostaining
for tropoelastin and collagen-7 revealed their 3D structural parameters. We also compared
the expression of proteins associated with elastic fibres in fibroblasts isolated from each skin
tissues and structural parameters to determine the proteins associated with age-related
structural alterations. The elastic fibres of the eyelid were thin, short, and curved in com-
parison with the abdomen. Structural age-related changes in elastic fibres were similar to the
abdomen but more pronounced. Furthermore, in the eyelid skin in particular, the collapse of
elastic fibres in the dermoepidermal region and the obliteration of the papillary layer in old
individuals were remarkable. Moreover, mRNA levels of elastic fibre-related proteins in fi-
broblasts isolated from each skin tissue were compared with the 3D structural parameters of
elastic fibres. Furthermore, EMILIN-1 was highly correlated with age-related 3D structural
parameters. These data suggest that elastic fibres are more fragile in the eyelid than in the
abdomen, and EMILIN-1 potentially contributes to the prevention of age-related changes in
skin structure.

318
A novel pathomechanism: are Cockayne syndrome and trichothiodystrophy
ribosomopathies?
F Khalid, T Phan, M Alupei, P Maity, K Scharffetter-Kochanek and S Iben University of Ulm,
Ulm, Germany
The childhood premature aging diseases Cockayne syndrome(CS) and trichothiodystrophy
(TTD) are attributed DNA-repair diseases as the affected genes code for DNA-repair proteins.
However, no accumulating DNA-damage nor an elevated cancer incidence as a consequence
of unrepaired DNA-damage has been reported in patients. The DNA-repair proteins are also
involved in the key step of ribosomal biogenesis, transcription by RNA polymerase I. Here we
investigated the cellular consequences of a disturbed ribosomal biogenesis and discovered
that translational fidelity of the ribosomes of all patient cell lines tested is reduced. This might
be due to rRNA processing defects in patient cells as detected by northern blots. Mass
spectrometry analyses revealed that ribosomes from patient cells are instable when isolated
under stringent conditions. The resulting reduced accuracy of the translation process pro-
duces misfolded proteins that provoke endoplasmic reticulum stress and an unfolded protein
response that in turn represses transcription of RNA polymerase I and ribosomal biogenesis.
This vicious circle can be disrupted by pharmaceutical chaperones offering a treatment op-
portunity for the affected children. Interestingly this pathomechanism, identified in CS-cells,
is also active in cells of TTD patients that also suffer from retarded growth, microcephaly and
premature aging. Loss of proteostasis due to an inaccurate translation has not been described
in human pathology before and offers one plausible explanation for the developmental
problems and premature aging characterising these children.

319
First-in-human treatment of recessive dystrophic epidermolysis bullosa with
adipose derived mesenchymal stromal cells. A case report
R Maseda1, L Martı́nez-Santamarı́a2, R Sacedón3, N Butta4, S Garcı́a-Barcenilla4, G Melen5,
AM Borobia6, M del Rı́o2, R de Lucas1 and M Escámez2 1 Dermatology Department, La Paz
University Hospital, Madrid, Spain, 2 Bioengineering Department, Carlos III University
(UC3M-CIEMAT-IISFJD-CIBERER), Madrid, Spain, 3 Cell Biology Department, Faculty of
Medicine, Complutense University, Madrid, Spain, 4 Hematology Unit, Hospital Uni-
versitario La Paz-IdiPAZ, Madrid, Spain, 5 Cell & Gene Therapies Laboratory, Niño Jesús
University Hospital, Madrid, Spain and 6 Clinical Pharmacology Department, La Paz Uni-
versity Hospital, School of Medicine, IdiPAZ, Autonomous University of Madrid, Madrid,
Spain
Recessive dystrophic epidermolysis bullosa (RDEB) is due to biallelic mutations in COL7A1
gene leading to a decrease or complete absence of collagen type VII and thus, muco-cuta-
neous fragility. RDEB patients suffer from chronic inflammation, pain and itch associated to
the presence of multiple muco-cutaneous blisters and sores. Mesenchymal stromal cells and
their secreted products have shown transient clinical benefits for the treatment of RDEB in an
allogeneic context. We have treated an RDEB patient after authorized individualized access
to medicines in special situations by the Spanish Agency of Medicines and Medical Devices
(AEMPS). Erosions and painful ulcers, predominantly in the oral mucosa, refractory to con-
ventional treatments were decreasing patient quality of life. H2 antagonists, opioid analge-
sics, tramadol, proton pump inhibitor and antidepressant were administered for the treatment
of pain and itching. To the best of our knowledge, this is the first RDEB patient systemically
treated with mesenchymal stromal cells derived from adipose tissue (ADMSCs). The treatment
consisted in three separate intravenous injections (every 21 days) of ADMSCs (106 per Kg of
weight). No serious adverse events have appeared after 1-year follow-up. An improvement on
the percentage of affected area, pruritus and pain along with a reduction in her medication
intake were found after the treatment. Moreover, markers of systemic inflammation decreased
and the T cells and granulocytes populations partially recovered.
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Skin microbiome in cutaneous T cell lymphoma by 16S and whole genome
shotgun sequencing
A Salava1, P Deptula2, L Paulin2, L Väkevä1, A Ranki1, P Auvinen2 and A Lauerma1 1
Dermatology and Allergology, Helsinki University Hospital, Helsinki, Finland and 2 Institute
of Biotechnology, DNA Sequencing and Genomics Laboratory, University of Helsinki,
Helsinki, Finland
In vitro studies have indicated that staphylococcal enterotoxin-producing bacteria promote
activation of STAT3 in malignant cutaneous lymphoma (Sezary syndrome) T cells. We
investigated the skin microbiome of patch stage mycosis fungoides (MF) compared to normal
skin by 16S amplicon sequencing and whole genome shotgun sequencing (WGS). Swab
specimens were taken from MF patches and contralateral healthy appearing skin of 20
patients. The most common genera were Staphylococcus (30,0 %), Corynebacterium (22,3
%) Propionibacterium (5,0 %) and Streptococcus (3,0 %). Analysis of the Staphylococcus
sequences (oligotyping, WGS) identified S. epidermidis (48,1 %), S. aureus (33,8 %) and S.
capitis (18,0 %) and unidentified species. We observed no significant differences between the
patients’ lymphoma and healthy skin, but there was a notable interpersonal variation. Our
results highlight the complexity of 16S and WGS methods to investigate full spectrum of
microbiota in skin disease. The role of the skin microbiome in cutaneous T cell lymphoma
remains uncertain and warrants further research, e.g. during disease progression.

321
The role of abnormal cutaneous steroidogenesis in the pathogenesis of rosacea
J Hong4, S Han2, Y Kim2, E Seo2, J Chung2,3 and S Cho1,2,3 1 Dermatology, Seoul National
University Boramae Medical Center, Seoul, Korea (the Republic of), 2 Institute of Human-
Environmental Interface Biology, Medical Research Center, Seoul National University, Seoul,
Korea (the Republic of), 3 Dermatology, Seoul National University College of Medicine,
Seoul, Korea (the Republic of) and 4 Dermatology, Dongguk University Ilsan Hospital, Seoul,
Korea (the Republic of)
Rosacea is a chronic inflammatory disorder usually affecting the central face. Chronic use of
topical steroids on the face causes lesions similar to rosacea. Synthesis and function of
glucocorticoid (GC) have been established in healthy skin and various cutaneous diseases but
not in rosacea. In most skin disorders, increased inflammation is usually coupled with a
decline in the production of cutaneous GC. We investigated the de novo GC synthesis in the
skin and GC receptor expression in the lesional and the nonlesional skin of patients with
erythematotelangiectatic rosacea (ETR). Both lesional and non-lesional facial skin samples
from the same individuals were provided by 12 ETR patients (mean age, 40.1 years; range, 30
to 55 years). The key steroidogenic enzymes, CYP11A1, 3bHSD2 and CYP21A2, were
significantly increased in the lesional skin at the gene and protein levels. CYP17A1 and
steroidogenic acute regulatory protein (StAR) tended to be higher in the lesional skin. GC
receptor was also significantly increased in the lesional skin. Progesterone was increased
significantly in the lesional skin using liquid chromatography-mass spectrometry Simulta-
neously, p65/p50 subunits of nuclear factor kappa-light-chain enhancer of activated B cells
(NFkB) and matrix metalloproteinases (MMP) gene expressions were significantly increased in
the lesional skin. Furthermore, p65 and p105 protein levels were significantly increased.
These results demonstrate that crosstalk between GC receptor and NFkB may be hampered in
the lesional skin of ETR and may contribute to rosacea pathogenesis. We demonstrate that
ETR is an inherently inflammatory disorder mediated by NFkB and that GC synthesis and GC
receptor expression is increased in the lesional skin of ETR unlike in other cutaneous in-
flammatory diseases.

322
Upregulation of SERPINB3/B4 and S100A7-9 in hidradenitis suppurativa/acne
inversa
D Almansouri1 and CC Zouboulis1,2 1 Departments of Dermatology, Venereology, Aller-
gology and Immunology, Dessau Medical Center, Brandenburg Medical School Theodor
Fontane, Dessau, Germany and 2 EHSF e.V., Dessau, Germany
Hidradenitis suppurativa/acne inversa (HS) is a chronic inflammatory disease of the follicular
portion of the folliculopilosebaceous mediated by many nonspecific inflammatory cytokines
including IL17, IL23, IL1 and TNF a. Recently demonstrated signal pathways in HS indicate
the complexity of its pathogenesis. In this study we investigated the expression and locali-
zation of the transglutaminase inhibitory proteins (SERPINB3/B4) and the antimicrobial
proteins (S100A7-A9) in HS. Comparative analysis of gene expression in the lesional vs
healthy appearing skin from microarray data of 8 affected patients and 4 healthy individuals
showed 705 statistically significant upregulated genes and 482 downregulated (fold change
>2, p < 0.05). In relation to the biopsies taken from control individuals, 994 genes were
upregulated and 1046 downregulated. Overexpression of the keratocytic proteins; SERPINB3/
B4, as well as S100A7/A8/A9 was validated using qRT-PCR. SERPINB4, S100A8/A9 were
overexpressed in the lesional skin vs. nonlesional with average fold changes of 18.5, 23, and
28.3, respectively (n ¼ 15). Regression analysis shows no statistically significant relation of
the gene expression to age, BMI, severity grade. Immunohistochemistry staining showed an
upregulation of these proteins in lesional tissues, specifically in the epidermis as well as in the
inner and outer sheath of hair follicle. Our findings may implicate new pathways in the
pathogenesis of HS, which are assocaited with interruption of essential cellular functions, e.g.
cross linking of protein at the terminal differentiation of follicular keratinocytes.

323
Plasma exosomal miR-375-3p regulates mitochondria-dependent apoptotic
pathway in keratinocytes by targeting XIAP in SJS/TEN
C Zhang Dermatology, Xijing Hospital, Fourth Military Medical University, Shaanxi, Xi’an,
China, Xian, China
Stevens-Johnson syndrome (SJS) and Toxic epidermal necrolysis (TEN) are severe drug-
induced cutaneous reactions, with keratinocyte apoptosis characterized to be the primary
histologic feature. Exosomes are nanometre-sized vesicles with a lipid bilayer membrane and
present in body fluids, containing functional proteins, mRNAs and miRNAs, which induce
immune dysfunction and influence disease progress. Nevertheless, the potential roles of
plasma exosomes and the underlying mechanisms in the context of severe drug eruptions
have yet to be explored. In our study, we uncovers that exosomes isolated from plasma of SJS/
TEN patients showed the expected size between 30 and 150nm by using transmission
electron microscopy and nanoparticle tracking analysis. Then, exosomes were further char-
acterized by western blot and flow cytometry, and shown to be positive for exosomal markers
CD9, CD63, CD81 and TSG101. Deep sequencing analysis and qRT-PCR of plasma exoso-
mal derived miRNAs demonstrated that the miR-375-3p level was the markedly upregulated
in SJS/TEN patients and was positively correlated with clinical features. Moreover, miR-375-
3p was mainly expressed in the epidermal apoptotic keratinocytes of SJS/TEN patients by in
situ hybridization. Then, plasma derived exosomes from patients were internalized by human
primary keratinocytes and promoted the cell apoptosis. Additionally, transfection of the miR-
375-3p mimic into keratinocytes resulted in increased the proportion of apoptotic cells via
mitochondrial pathway. Besides, the miR-375-3p mimic also downregulated the expression of
X-linked inhibitor of apoptosis protein (XIAP). Lastly, overexpression of XIAP attenuated miR-
375-3p mimic-mediated apoptosis of keratinocytes. Our results indicate that XIAP down-
regulated by the overexpressed miR-375-3p mediates intrinsic keratinocyte apoptosis via
mitochondrial pathway in SJS/TEN patients. Circulating exosomal miR-375-3p might be used
as a potential disease marker for the diagnosis of SJS/TEN.

324
Impact of lifestyle and demographics on the gut microbiota of acne patients
and the response to minocycline
BM Rainer1, KG Thompson2, C Antonescu3, L Florea3, E Mongodin4, S Kang2 and AL Chien2 1
Dept of Derm, MedUniGraz, Graz, Austria, 2 Dept of Derm, Johns Hopkins Univ, Baltimore,
MD, 3 Inst of Genetic Medicine, Johns Hopkins Univ, Baltimore, MD and 4 Inst for Genome
Sciences, Univ of Maryland, Baltimore, MD
The gut microbiota is known to vary depending on lifestyle and demographics. We performed
a case-control study to characterize the gut microbiota in acne patients before and after
antibiotics, and examined associations with race, intake of milk/yogurt, acne severity, and
stress. 8 acne patients (3 Caucasian, 3 African American, and 2 Asian) were matched to 8
controls by age, race, and sex. Stool was collected from all participants at baseline and from
acne patients after 4 weeks of oral minocycline therapy (100 mg BID). Bacterial community
profiling was performed via Illumina MiSeq sequencing of the 16S rRNA gene (V3V4 region)
and sequence analyses using the QIIME, MetaStats 2.0 and SPSS-25 software. Notable vari-
ations were observed at the phylum level in the Firmicutes to Bacteroidetes (F/B) relative
abundance ratio. A lower F/B ratio has been linked to a Western diet and also with acne. We
found the F/B ratio to be highest in Caucasians, followed by African Americans and then
Asians at each time point. Using paired t-tests, the F/B ratio was significantly reduced
(p¼0.027) following antibiotics in Asians only. The F/B ratio was significantly higher in those
consuming both milk and yogurt compared to those consuming neither, both before
(p¼0.031) and after (p¼0.021) antibiotics. The F/B ratio was at baseline higher among those
who later experienced minimal efficacy from antibiotics than among those who later derived
a moderate benefit. The F/B ratio was higher before antibiotics in both moderate and high
stress groups, nearing significance in the high stress group (p¼0.057). Although the sample
size was small, our data demonstrated important trends in the gut microbiota across de-
mographic and lifestyle groups. In particular, race and diet were observed to significantly
impact the F/B ratio in acne patients undergoing antibiotic therapy.

325
E3 ligase Trim21 ubiquitylates NF-kB p65 subunit and promotes inflammation
in psoriatic keratinocytes
L Yang, J Wu, T Zhang, C Zhang and G Wang Department of Dermatology, Xijing Hospital,
Fourth Military Medical Univeristy, Xi’an, China
Skin inflammation, a hallmark of psoriasis, has been the focus of study for many years.
Tripartite motif-containing protein 21 (Trim21), which is an E3 ligase, is involved in mediating
the inflammatory process and participates in the pathogenesis of various autoimmune dis-
eases. We previously noticed that the expression of Trim21, which showed a significant 2. 6
�0. 5 fold increase in mRNA level as well as an almost 3-fold increase in protein level (p<0.
05) in psoriasis epidermis as compared with normal skin, was markedly upregulated in
psoriatic epidermis. Moreover, we proved that Trim21 was the main E3 ligase responsible for
the ubiquitination of a marker of hyperproliferation-Keratin 17, which regulated its stability
and its interaction with STAT3 in psoriatic keratinocytes. However, its role in mediating the
inflammation, especially in keratinocytes, has not been elucidated. Herein, we illustrated a
previously unrecognized role for Trim21 in promoting inflammation in keratinocytes, rep-
resented by stimulating the release of psoriasis-related cytokines and chemokines CXCL9-11,
CCL20, IL-23 and IFN-g. By screening a myriad of inflammation-related signaling pathways,
we clarified that knockdown of Trim21 inhibited the activation of NF-kB and STAT3 path-
ways. Importantly, by immunoprecipitation combined with in vitro ubiquitination assays, we
found that Trim21 interacted with and ubiquitylated p65 subunit of NF-kB, which further
enhanced p65 phosphorylation and activation by IKK, initiating expression of the afore-
mentioned downstream cytokines and chemokines. Lastly, in vivo studies showed that
knockdown of Trim21 had a satisfactory effect in alleviating the imiquimod (IMQ)-induced
psoriasiform lesions. Our present study uncovers a pivotal role of Trim21 in promoting
inflammation in psoriatic keratinocytes, which might contribute to the pathogenesis of pso-
riasis. Thus, Trim21 might be a potential target for the treatment of psoriasis.
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Severe acne of the back is associated with modifications of the cutaneous
microbiome
M Dagnelie1, E Montassier3, A Khammari1, C Mounier4, S Corvec2 and B Dréno1 1
Dermatology Department, CHU Nantes, CIC 1413, CRCINA, University Nantes, Nantes,
France, 2 Bacteriology Department, CHU Nantes, CRCINA, University Nantes, Nantes,
France, 3 Emergency Department, CHU Nantes, Nantes, France and 4 Evaluation Depart-
ment - CUTIS - Galderma R&D, Biot (Sophia Antipolis), France, France
Cutaneous microbiome is a key player involved in the pathophysiology of several inflam-
matory skin diseases, including acne. The objective was to determine skin microbiome
composition in patients with severe acne on back, associated with mild-to-moderate acne on
face, comparing with healthy controls. Skin swabs were performed on 24 patients with severe
acne on back and mild-to-moderate acne on face, and 12 healthy individuals. Both acne and
healthy groups were sampled on face and back. After DNA extractions, 16S rDNA resulting
sequences were processed using Quantitative Insights Into Microbial Ecology (QIIME) v.1.9.1
pipeline, to obtain taxonomic compositions and samples diversity. First, on back, we
observed a higher species diversity on healthy controls comparing with severe acne patients
(p¼0.01). Then, on face, focusing on Propionibacteriaceae family, we observed a higher
abundance in healthy controls comparing with acne patients (p¼0.02). In parallel, we
observed the exact opposite for Staphylococcaceae family abundance that was reduced in
healthy group (p¼4e-04). Finally, we observed an unexpected Enterococcaceae colonization
on acne skin versus healthy controls, on both face and back (p¼0.004 and p¼0.009). In
conclusion, we show that inflammatory acne is associated with modifications of microbiome
profile compared to healthy controls. Changes were particularly observed on abundance of
skin commensals Propionibacteriaceae, Staphylococcaceae and also on transient flora such
as Enterococcaceae family. We also show a paradoxal higher abundance of Propioni-
bacteriaceae in healthy controls comparing with acne patients, questioning on the current
theory of Propionibacteriaceae colonization in acne context and underlining the need to
investigate at the subgroup level.

327
Severe acne and biofilm production of Cutibacterium acnes strains: Different
biofilm potentials for different phylotypes
M Dagnelie1, M Saint-Jean1, A Khammari1, S Corvec2 and B Dréno1 1 Dermatology
Department, CHU Nantes, CIC 1413, CRCINA, University Nantes, Nantes, France and 2
Bacteriology Department, CHU Nantes, CRCINA, University Nantes, Nantes, France
Acne is a chronic inflammatory dermatosis in which Cutibacterium acnes plays a crucial role.
C. acnes population is subdivided into 6 distinct phylotypes: IA1, IA2, IB, IC, II and III.
Recently, finer methods to discriminate subpopulations within C. acnes phylotypes high-
lighted the predominance of SLST-types A1, A5 and D1 in Severe Acne (SA) context. The
objective was to determine whether the ability to establish a biofilm varied according to the
different subtypes of C. acnes clinical strains characterized and implicated in SA. We used the
Biofilm RingTest (Biofilm Control�) that determines the BioFilmIndex (BFI), which is inversely
proportional to biofilm production (BFI¼0 means high biofilm production). BFI was deter-
mined after 3h (T3) and 6h (T6) incubation. We compared ability to produce biofilm of 9
clinical C. acnes strains from back of SA patients, belonging to different subtypes: 5/9 phy-
lotype IA1 (A1 and D1 SLST-types), and 4/9 phylotypes IA2, IB, II or III. Results show that
different C. acnes phylotypes demonstrate distinct biofilm production abilities. The most
productive strains were: phylotype II (BFI T3¼5.73 ; BFI T6¼0.00), and phylotype IA1 (SLST-
type D1) (BFI T3¼4.07 ; BFI T6¼0.00). The other tested strains did not show any saturated
BFI, even after 6h of incubation. The role of C. acnes biofilms in the pathophysiology of SA is
still poorly documented. In parallel, prolonged antibiotics uses to treat acne is associated to
increasing antibioresistance and therapeutic failures. We report that different C. acnes phy-
lotypes demonstrate distinct biofilm production abilities. This data may represent a new way
to explain therapeutic failures observed in SA patients after antibiotics treatment. It also
highlights specificities of the different C. acnes subtypes found in SA context, suggesting the
interest of clinical trials using anti-biofilm molecules.

328
Use of artificial lipid mix as a new method to test efficacy of active ingredients
directed towards skin protection. Comparison with the reference lipid squalene
A Lopez-Gaydon, C Bertholon, H Boulghobra, N Ritter, J Rodier and N Bechetoille R&D,
GATTEFOSSE, Saint-Priest, France
Squalene is one of the main skin targets of environmental oxidative factors. Squalene by-
products, mostly under peroxidized forms, are key mediators of skin reactions (comedo-
genesis, inflammation and wrinkling) to extrinsic stressors. However, the skin hydrolipid
mantel is a relevant source of several other peroxidated intermediates also leading to many
adverse effects. We first developed a lipid mix containing oleic acid 27.3%, behenic acid
4.5%, triolein 25.5%, oleyl stearate 23.5%, squalene 11.1% and cholesterol 8.1%, close to
the composition found in cutaneous stratum corneum. We then exposed the artificial lipid
mix and squalene alone to cigarette smoke (3R4F, University of Kentucky, UK) using a
homemade pollution box. Finally, we applied the oxidized lipids onto reconstructed
epidermis 3D cultures to investigate the epidermal response. By measuring the peroxide
index, we confirmed that cigarette smoke induced oxidation of both artificial lipid mix and
squalene alone. We showed oxidized squalene provoked no cell mortality in 3D cultures
which exhibited a proper epidermal morphology. In contrast, cell viability of 3D cultures
dropped to 44% in presence of the oxidized lipid mix and pyknotic nuclei were found within
the reconstructed epidermis. Finally, we highlighted the triggering of an inflammatory
response, mainly composed of chemokines, only in oxidized lipid mix-treated 3D cultures.
Although oxidized squalene is described as the marker of environmental pollution studies,
oxidization of artificial lipid mix really appears to be a more reliable process compared with
other pollution-induced skin assaults. From an applied point of view, the oxidization of
artificial lipid mix appears to be a realistic model for assessing active ingredient efficacy
aiming at preventing e or protecting e such oxidation-induced chemical alterations.

329
Effective inhibition of Th17 pathway in 2D and 3D models of psoriasis by
Celastrol enriched plant cell culture extract (CEE)
F Lestienne1, T Nguyen2, A Cousy2, V Mengeaud3 and N Castex-Rizzi1 1 PCO/DIV1, Pierre
Fabre Dermocosmetic, Toulouse, France, 2 LMB, Pierre Fabre Dermocosmetic, Toulouse,
France and 3 DUCRAY, Pierre Fabre Dermocosmetic, Lavaur, France
Psoriasis is an immune-mediated inflammatory disease where Th17 pathway is mainly
involved. Systemic interventions with biologics to block specifically Th17 pathway are now
effective to treat severe psoriasis. However, for efficient topical treatment, small molecule is
more suitable than antibody to penetrate and target epidermal keratinocytes, the key players
in psoriasis. Celastrol, a well-described triterpene, is present in low amount in Tripterygium
wilfordii roots. By plant cell culture we were able to boost Celastrol production in bio-
reactors. Here, we evaluated immune modulator effect of Celastrol enriched extract (CEE) in
Th17 psoriasis induced models in vitro and ex vivo in view of its dermatological usage. 2D
models (i) human CD4+ T lymphocytes and (ii) NHEK or (iii) 3D models (m-epidermis and
reconstituted human epidermis models) were stimulated by antiCD3/CD28 (i) or by cytokines
cocktail (ii and iii) in the presence of CEE. Psoriasis biomarkers were assessed either by ELISA
(hCD4+ and RHE), by RT-qPCR (NHEK) or by IHC and ELISA (m-epidermis). In 2D stimulated
models, CEE dose dependently inhibited expression of induced Th17 cytokines (i and ii). In
3D models, IL8 expression was significantly reduced (RHE) and native phenotype was
restored (m-epidermis model) by CEE. These findings showed clearly that CEE inhibited both
2D and 3D models: Th17 cytokines, key inflammatory parameters and psoriasis associated
biomarkers involved in the physiopathology of this cutaneous disease. Therefore, skin ho-
meostasis could be restored by these modulator effects. Moreover, this high added value CEE
was obtained by an ecofriendly bioprocess in contrast to traditional roots obtained extracts.
This is the first time, a well-defined immune-modulator CEE is proposed for adjuvant care in
the prophylaxis of Psoriasis.

330
Challenge of dermatological nociceptive pathway in vitro by a phytochemical
compound
F Lestienne2, M Aries1, S Bessou-Touya2 and N Castex-Rizzi2 1 M&S, Pierre Fabre Dermo-
cosmetic, Tolouse, France and 2 PCO, Pierre Fabre Dermocosmetic, Tolouse, France
The cutaneous discomfort until a painful skin sensation has already been felt by everyone and
at any age. Not only dermatological pathologies but also everyday life can be responsible of
these perceptions. To target the nociceptive pathway, the transduction signal in sensory
neuron can be blocked or modulated at the epidermal level. This modulation could be
effective also in non-neuronal cells as keratinocytes. The aim of this work is to evaluate a
phytochemical compound from the vine of Peru to demonstrate its capability to act on both
population of cells. Materials and Methods: In first way, we performed a screening of phar-
macological activities on a panel of receptors and channel involved in nociceptive pathway
using in-vitro recombinant cellular assays. In a second way, we used a SP-induced ex-vivo
human skin model of neuro-inflammation. Regarding its pharmacological activities, our
phytochemical compound from the vine of Peru showed agonist activity on m and d-opioid
receptors. These activities at peripheral level could modulate transduction of nociceptive
pathway in C-Fibers. In the same way, it showed agonist activity on CB2 receptor that could
induce locally the production of endorphin by keratinocytes. Also, it showed an agonist
activity on TRPM8 channel that may bring cold effect and counter-stimuli to alleviate noci-
ceptive pathway. In the other hand, an antagonist activity on PAR-2 receptor was found and
could block neuro-inflammation induced pain. Finally, in the ex-vivo experiment our com-
pound decreased IL-8 cytokine release and modulated vascular component. Altogether these
data suggest that a topical Dermo-Cosmetic product containing a such phytochemical
compound for its nociceptive transduction pathway modulation could be useful to protect
against painful skin sensation.
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Lymphatic flow blockade amplifies inflammation in imiquimod-induced
psoriasis-like skin lesions
H Boki1,2, T Kimura1,2, T Miyagaki1,2, H Suga1, M Sugaya3, A Blauvelt4, H Okochi2 and S
Sato1 1 Dermatology, the University of Tokyo Graduate School of Medicine, Bunkyo-ku,
Japan, 2 Regenerative Medicine, Research Institute, National Center for Global Health and
Medicine, Tokyo, Japan, 3 Dermatology, International University of Health and Welfare,
Tokyo, Japan and 4 Oregon Medical Research Center, Portland, OR
The lymphatic transport has important roles in coordinating local immune responses. The
biological effects on tissue inflammation following lymphatic flow obstruction in vivo,
however, are not fully understood. In this study, to further investigate the in vivo role of
lymphatic system in skin inflammation, we induced psoriasis-like inflammation on mouse
back skin or ear with topical application of imiquimod (IMQ), using k-cyclin transgenic
(kCYC+/-) mice, which demonstrate severe lymphatic dysfunction. kCYC+/- mice showed
severe clinical scores and enhanced ear swelling to IMQ treatment compared with wild-type
littermates. Immunohistochemistry showed increased epidermal thickness. On the other
hand, mRNA expression levels of inflammatory cytokines including IFN-g, TNF-a, and IL-
17A, in IMQ-treated skin were comparable between kCYC+/- mice and wild-type mice.
Interestingly, western blot analyses revealed that protein expression levels of IFN-g, TNF-a,
IL-17A, IL-22, and IL-23 were significantly upregulated in IMQ-treated skin of kCYC+/- mice
compared to wild-type mice. Consistently, phosphorylation of STAT3, which can be induced
by IL-17 and IL-22 and associated with epidermal hyperplasia, was also augmented in
epidermal keratinocytes in IMQ-treated skin of kCYC+/- mice. These results suggest that
lymphatic dysfunction in kCYC+/- mice caused accumulation of inflammatory cytokine
proteins without upregulation of mRNA expressions, resulting in exacerbation of IMQ-
induced psoriasis-like skin inflammation. The findings add insight into the clinical problem of
inflammatory dermatitis that commonly occurs in humans with peripheral edema of the lower
legs.
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Plasma exosomal miR-375-3p regulates ferroptosis in keratinocytes by
targeting GPX4 in SJS/TEN
C Zhang, G Wang and M Fu Dermatology, Xijing Hospital, Fourth Military Medical Uni-
versity, Shaanxi, Xi’an, China, Xian, China
Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are life-threatening,
cutaneous adverse drug reactions that are accompanied by keratinocyte cell death. Ferrop-
tosis is a recently recognized form of regulated cell death driven by lipid-based reactive
oxygen species (ROS) accumulation. However, the molecular mechanisms of ferroptosis
regulation are still largely unknown in SJS/TEN. Exosomes are nanometre-sized vesicles with
a lipid bilayer membrane and present in body fluids, containing functional proteins, mRNAs
and miRNAs. Nevertheless, the potential roles of plasma exosomes and the underlying
mechanisms in SJS/TEN have yet to be explored. In our study, we uncovers that exosomes
isolated from plasma of SJS/TEN patients showed the expected size between 30 and 150nm.
Then, exosomes were shown to be positive for exosomal markers CD9, CD63 and TSG101.
Deep sequencing analysis and qRT-PCR of plasma exosomal derived miRNAs demonstrated
that miR-375-3p level was the markedly upregulated in SJS/TEN patients and was positively
correlated with clinical features. Then, plasma derived exosomes from patients were inter-
nalized by human primary keratinocytes and promoted malondialdehyde (MDA) and lipid
ROS accumulation and ferroptotic cell death. Additionally, ectopic expression of miR-375-3p
suppressed glutathione peroxidase 4 (GPX4), an enzyme converts lipid hydroperoxides to
lipid alcohols, resulting in increased ferroptotic cell death. Importantly, knockdown of miR-
375-3p inhibited ferroptosis, which completely prevented SJS/TEN-like responses in a mouse
model of SJS/TEN. Our results indicate that GPX4 downregulated by the overexpressed miR-
375-3p mediates keratinocyte ferroptosis in SJS/TEN patients. Circulating exosomal miR-375-
3p might be used as a potential disease marker for the diagnosis of SJS/TEN.

333
Effect of thermal spring water on human dendritic cell inflammatory responses
Y Eliasse2, M Galliano1, H Hernandez-Pigeon1, S Bessou-Touya1, N Castex-Rizzi1, D
Redoules3 and E Espinosa2 1 Pierre Fabre Dermocosmetic, Toulouse, France, 2 INSERM
U1043, CPTP CHU Purpan, Toulouse, France and 3 Laboratoires Avène, Lavaur, France
Hydrotherapy appears as a valuable therapeutic tool in the management of patients suffering
from chronic skin inflammatory diseases. Nevertheless, the underlying immune mechanisms
of these beneficial effects remain poorly understood. To better understand the biological
effects of thermal spring water on the immune system, we investigated the effects of Avène
thermal spring water (ASW) on dendritic cells as key cells participating in the control of the
immune response. DCs were generated from human monocytes and matured with LPS in
ASW-based culture medium or in dexamethasone supplemented culture medium as an anti-
inflammatory treatment. The phenotypes and abilities of these DCs to produce cytokines and
induce allogeneic T cell response was next assessed. We showed that ASW modulated the
differentiation of monocytes into DCs and impacted the DC maturation upon LPS priming.
We observed a reduction of the CD83, CD86, CD1a and HLA-DR molecule expression and a
decrease of IL-12 and IL-23 production whereas IL-10 production was increased. LPS-primed
DCs generated in presence of ASW exhibited a reduced capacity to induce naive CD4+ T cell
proliferation and IFN-g and IL-17 production. Our study showed that ASW is endowed with
an immunomodulatory potential. ASW limits the DC stimulatory capacity of Th1 and Th17
cell responses by impairing their maturation, IL-12 and IL-23 production and accessory cell
function.
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Involvement of cathepsin S and protease-activated receptor-2 in
ciguatoxin-induced substance P release: new promising targets to treat
ciguatera pruritus
O Pierre1, K L’Herondelle1, S Fouyet1, R Leschiera1, C Le Gall - Ianotto1, R Philippe2,
P Buscaglia2, O Mignen2, L Misery1,3 and R Le Garrec1 1 LIEN, EA4685, University of
Western Brittany, Brest, France, 2 INSERM U1227, University of Western Brittany, Brest,
France and 3 Department of Dermatology, University Hospital of Brest, Brest, France
Ciguatera Fish Poisoning (CFP) is a widespread tropical intoxication consecutive to ciguatoxin
(CTX) ingestion, which is characterized by persistent neuro-cutaneous disturbances,
including an intense pruritus (itch). Currently, there is no specific treatment. The primary
target of CTXs is the voltage dependent sodium channel (Nav), which is largely expressed in
sensory nerves and, to a lesser extent, in keratinocytes. By activating Nav, CTXs induce
neuronal hyper-excitability but the downstream molecular mechanisms leading to sensory
disorders are poorly understood. Recent advances in dermatology reveal protease-activated
receptor-2 (PAR-2) involvement in itch pathophysiology. Interestingly, this receptor is
expressed in sensory neurons and keratinocytes. To better understand the pathophysiology of
CFP pruritus, the purpose of the present study was to identify cellular and molecular actors
involved in the substance P (SP) release elicited by P-CTX-2 from co-cultured sensory neurons
and keratinocytes. First, P-CTX-2 is able to induce calcium signal in both sensory neurons and
keratinocytes. We show that antagonism of PAR-2 significantly inhibited the P-CTX-2-evoked
calcium signal in both cells. Then, our results demonstrate the synergistic role of keratinocytes
in the SP release elicited by P-CTX-2 in the coculture. The P-CTX-2-induced SP was almost
completely abolished by PAR-2 or cathepsin S (Cat S) antagonists, and Cat S activity was
significantly increased after P-CTX-2 treatment. Finally, P-CTX-2 is able to internalise PAR-2
in keratinocytes. Taken together, this work reveals that keratinocytes, PAR-2 and Cat S are
novel actors in the P-CTX-2-induced release of SP, suggesting those are promising pharma-
cological targets for specifically treating CFP neuro-cutaneous disorders.

335
Anti-inflammatory effects of potassium iodide in sodium dodecyl
sulphate-induced inflammatory murine skin through interleukin-10 regulation
S Hayashi, S Ishikawa, M Koike, T Kaminaga, Y Hamasaki and I Ken Dermatology, Dokkyo
medical university, Mibu, Japan
Background: Applications of potassium iodide (KI) to inflammatory skin diseases have not
been prevalent, most likely because the mechanism of its therapeutic effects has been un-
known. Currently, information on effects of KI on skin diseases is available only in case re-
ports, and few studies report on its mechanism. Recently, we reported 25 cases of
palmoplantar pustulosis (PPP) treated with KI and its success and effectiveness. PPP is a
common, chronic and very refractory inflammatory skin disorder. However, none of the many
different remedies that exist are generally accepted as being reliably effective, and almost all
PPP cases are resistant to treatment. This old drug has been replaced by powerful and
expensive new drugs, such as biological or immunosuppressive agents, in current derma-
tology practice. KI is inexpensive with few side effects and, although it has long been used as
a drug, it has not been used frequently in clinical practice. Elucidation of the pharmacologic
mechanism for the therapeutic effects of KI would lead to its wide use in clinical practice with
high evidence, which also would be very cost-effective. Methods: We applied 5% sodium
dodecyl sulphate (SDS) and 3% KI to the shaved backs of BALB/C mice. In SDS-induced
inflammatory murine skin, inflammatory leukocyte invasion is observed, such as macrophage
and the neutrophilic permeation other than a lymphocyte. In addition, primary inflammatory
cytokine such as TNF-a or IL-1 are increasing in this model mouse. We speculated that the
effect of KI, a drug whose effectiveness is known for several diseases, can be easily verified
using a simple dermatitis model. In addition, small interfering RNA (siRNA), which was
designed to knockdown interleukin IL-10, was injected to same mice. Expressions of the
genes encoding inflammatory cytokines and inflammatory cell counts were measured by real-
time reverse transcription-polymerase chain reaction fluorescence-activated cell sorting
analysis, respectively.
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Mutualistic skin bacteria protect against dermatitis via the induction of steroid
biosynthesis pathways
Y Ito1, T Sasaki2, E Kawakami3, W Suda4, K Atarashi1, M Amagai1 and K Honda1 1 Keio
Univ., RIKEN-IMS, Yokohama, Japan, 2 Keio Univ., Tokyo, Japan, 3 RIKEN-MIH, Yoko-
hama, Japan and 4 RIKEN-IMS, Yokohama, Japan
The skin microbiota plays a role in homeostasis and inflammatory diseases such as atopic
dermatitis. While the pathogenic potential of several skin microbiota members has been well-
characterized, an emerging body of evidence suggests certain commensals possess properties
that benefit the host. To elucidate novel host-commensal relationships that endow protection
against inflammation, we established a preventable, microbiota-driven dermatitis mice model
using gnotobiotic techniques and transgenic mice. Specifically, we used Tmem79 knockout
mice which, under specific pathogen-free conditions, develop spontaneous dermatitis
accompanied by an increase in both Staphylococcus aureus colonization density and number
of IL-17-expressing T cells in the skin. In contrast, we found that dermatitis does not develop
when the mice are kept under germ-free conditions. We examined the influence of mouse-
origin skin microbiota on the development of dermatitis by monocolonizing germ-free mice
with various bacterial isolates. Gnotobiotic mice monocolonized with S. aureus or Coryne-
bacterium mastitidis exhibited dermatitis, whereas those monocolonized with other Staph-
ylococci strains did not. We also found that Staphylococcus cohnii, a mutualistic bacterium
on human and murine skin, was negatively correlated with the development of dermatitis. We
monocolonized the mice with one of several Staphylococci strains prior to inoculation with S.
aureus in order to characterize the preventive effect. Strikingly, some but not all S. cohnii
strains were able to prevent S. aureus-driven dermatitis without reducing S. aureus coloni-
zation density. RNA-seq analysis revealed that monocolonization with protective S. cohnii
strains activates steroid biosynthesis pathways in the skin. These results indicate that S. cohnii
may exert anti-inflammatory effects directly on the host via the induction of steroid biosyn-
thesis pathways, and thus has the potential to be used as a probiotic in the clinic.
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Human b-defensins are involved with pathological mechanism of cutaneous
adverse effects caused by EGFR inhibitors
R Ommori, F Miyagawa, H Azukizawa and H Asada Department of Dermatology, Nara
Medical university, Kashihara, Japan
EGFR inhibitors (EGFRIs) are a well-established targeted therapy for several cancers. How-
ever, EGFRIs frequently cause cutaneous adverse effects such as papulo-pustular eruption,
xerosis and chronic paronychia. We previously reported that EGFR monoclonal antibodies
(EGFR mAbs) and EGFR tyrosine kinase inhibitors (EGFR-TKIs) have distinct effects on human
b-defensin (hBD) productions induced by staphylococci in vitro. In this study, we investigated
that whether EGFRIs have an influence on innate immune response in actual skin of patients
treated with EGFRIs. Stratum corneum samples were obtained from 25 patients treated with
EGFR mAbs and 16 patients treated with EGFR-TKIs. Samples were taken from faces (cheeks)
of the patients by tape stripping before and after onset of treatments. Total protein was
extracted with RIPA buffer from stripped tape with stratum corneum. The levels of hBDs
(hBD1, hBD2 and hBD3) in extracts were evaluated by ELISA. We found that hBD pro-
ductions were decreased in patients treated with EGFRIs, and the suppressive effects of
EGFRIs on hBD productions were correlated with the development of papulo-pustular
eruptions. Our results suggest that these suppressive effects of EGFRIs on hBD productions
may be involved with pathological mechanism of cutaneous adverse effects caused by
EGFRIs.
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In vitro Th-17 inflammatory skin models as a promising tool for psoriasis
research and drug development
C Lancelot2, J Ginglinger1, P Hannewald1 and M Salmon2 1 Temisis Therapeutics, Van-
doeuvre-les-Nancy, France and 2 StratiCELL, Isnes, Belgium
This last decade, it has been established that antagonism of IL-17 is sufficient to reverse
psoriasis features. IL-17 mainly secreted by Th-17 T-cells is now considered as the psoriasis
main driver. In the search for specific strategies to improve skin resilience towards inflam-
mation, we designed a 3D in vitro human reconstructed epidermis (RHE) model that re-
capitulates activated CD4+ T cells-mediated conditions of psoriasis driven by Th-17 cytokines
(IL-17A and TNF-a). Our data demonstrated an increase of psoriasis biomarkers at the mRNA
levels, including IL-19, IL-23, DEFB4 and S100A7, as well as IL-19 and IL-23 levels in tissue
culture supernatants. Full-transcriptome testing identified additional deregulated genes from
4 major psoriasis-related pathways, i.e. antimicrobial defenses, chemotaxis and inflammatory
response (mainly linked to the NF-kB pathway). Signal transduction was further characterized
based on primary keratinocytes, which were challenged following the same protocol as for
the RHE. We demonstrated the activation of NF-kB by transactivation assay, and identified
STAT3 and PPAR through the transcription factor activation profiling technology. Recent
publications recognized IkBz, an atypical nuclear IkB protein encoded by the NFKBIZ gene
(nuclear factor of k light polypeptide gene enhancer in B cells inhibitor z), as a key driver in
the development of psoriasis. IkBz is critically involved in the downstream effects of IL-17 and
was identified as a key transcriptional regulator of psoriasis signature genes. Furthermore,
NFKBIZ has been identified as a psoriasis susceptibility locus. We demonstrated from both
RHE and monolayer keratinocytes that a synergistic stimulation with IL-17 and TNF-a strongly
up-regulates NFKBIZ and results in IkBz accumulation. The relevance of the model was
further demonstrated through the pre-clinical development of TEM1657, a first-in-class API
candidate targeting IkBz for the treatment of psoriasis.
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Prevention of airway and intestinal inflammation in a humanized mouse model
of allergy by depletion of natural killer cells prior to PBMC engraftment
R Ose1, B Weigmann2, J Maxeiner3, P Schuster3, J Saloga1 and I Bellinghausen1 1 Department
of Dermatology, University Medical Center of the Johannes Gutenberg-University, Mainz,
Germany, 2 Department of Internal Medicine I, University Hospital Erlangen, University
Erlangen-Nürnberg, Erlangen, Germany and 3 Asthma Core Facility, Research Center for
Immunotherapy (FZI), University Medical Center of the Johannes Gutenberg-University,
Mainz, Germany
Recently, we have developed a humanized mouse model of allergen-induced IgE-dependent
gut and lung inflammation in PBMC-engrafted immunodeficient mice. As natural killer (NK)
cells have been shown to promote allergen sensitization, type-2 immune responses and
airway hyperreactivity, the aim of the present study was to investigate the impact of NK cells
in this model. Therefore, NOD-scid-gc-/- mice were injected intraperitoneally with human
PBMC or NK cell-depleted PBMC from highly sensitized birch or grass pollen allergic donors
together with the respective allergen or with NaCl as control. After an additional allergen
boost one week later, mice were challenged with the allergen rectally on day 21 and gut
inflammation was monitored by video mini-endoscopy evaluating translucency, granularity,
fibrin production, vascularity, and stool. Then, mice were further challenged intranasally on
two subsequent days and airway inflammation was measured by invasive body plethys-
mography and by histology. Allergen-specific human IgE in mouse sera, if detectable after co-
injection of the respective allergen, was reduced in mice being injected with NK cell-
depleted PBMC compared to mice which received non-depleted PBMC. Additionally,
allergen-induced IgE-dependent colitis, airway hyperreactivity and mucus-producing goblet
cells were significantly inhibited in these mice. Importantly, infiltration of the colon and lung
with human CD45+ cells was similar in all groups. These results demonstrate that allergen-
specific gut and lung inflammation in PBMC-engrafted humanized mice can be diminished
by depletion of NK cells prior to PBMC transfer, which may be of great interest for therapeutic
intervention of allergic diseases.
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Circulating microRNAs in extracellular vesicles from plasma as potential
biomarkers for psoriatic arthritis in patients with psoriasis
L Pasquali1, A Svedbom1, A Srivastava1, U Lindqvist2, M Ståhle3, A Pivarcsi1 and E Sonkoly3 1
Medicine, Solna, Karolinska Institutet, Solna, Sweden, 2 Medical Sciences, Uppsala Uni-
versity, Uppsala, Sweden and 3 Dermatology and Venereology Unit, Karolinska University
Hospital, Solna, Sweden
Psoriatic arthritis (PsA) develops in w30% of patients with psoriasis. The diagnosis of PsA is
challenging and there are no reliable molecular markers in clinical use. MicroRNAs, short
noncoding regulatory RNAs, are present in the circulation packaged into extracellular vesi-
cles (EVs), and circulating miRNAs have been proposed as biomarkers for various diseases.
The objective of this study was to explore whether plasma-derived EV microRNAs may serve
as biomarkers for PsA in patients with psoriasis. Plasma samples were obtained from patients
with cutaneous-only psoriasis (PsC) with a ten-year disease duration and patients with pso-
riasis and PsA. In the first phase, small RNA sequencing was used to identify differentially
expressed EV miRNAs in a discovery cohort (PsC, n¼15; PsA, n¼14). 19 plasma EV miRNAs
were identified with significantly different levels between PsA and PsC. In the validation
phase, 41 selected miRNAs were analysed in plasma EVs by qPCR array in an extended
cohort (PsC, n¼29; PsA, n¼28). Significantly lower levels of plasma EV let-7b-5p and miR-
30e-5p in PsA vs. PsC were confirmed in the validation cohort. Decreased levels of these
miRNAs were found to be associated with the presence of PsA by logistic regression analysis.
ROC analysis revealed an AUC of 0.68 (95% CI 0.53-0.83) for let-7b-5p and 0.69 (95% CI
0.55-0.84) for miR-30e-5p. Taken together, our results demonstrate altered levels of circu-
lating EV microRNAs in patients with PsA as compared with PsC. Findings of this exploratory
study suggest that circulating EV microRNAs may serve as biomarkers for arthritis in psoriasis
patients.
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IL-4Ra Targeted-POLIGOTM Cream Improves DNCB-Induced Atopic
Dermatitis Mouse Model
J Yu and H Kim SEASUN THERAPEUTICS Inc., Daejeon, Korea (the Republic of)
Atopic dermatitis (AD) is the most common type of eczema. The Th2 immune response seems
to play a pivotal role in AD. This involves in Th2 cytokines such as IL-4 which share the IL-
4Ra. Transdermal administration improves patient quality of life because of noninvasive;
however, typical ASO and antibody drug delivery into the skin can be challenging owing to
the barrier of tight junctions in the granular layer. Therefore, we aimed to develop a delivery
system of ASO for topical application using our technology, POLIGOTM. POLIGOTM, which is
based on PNA (Peptide Nucleic Acid) has the nanoparticle characters and is able to trans-
dermal delivery without physical force (microneedle). We improved the PNA (high selectivity,
stability, nanoparticle-characters) to overcome low selectivity and delivery using our tech-
nology. Our purpose was to evaluate the effects of POL201 (cream type of IL-4Ra targeted
POLIGOTM) on dinitrochlorobenzene (DNCB) induced NC/Nga mice. We measured
epidermis thickness, CD3, and CD11c expression of DNCB-induced AD mouse skin and the
levels of IgE, IL-4, IL-13, and TARC in the serum by ELISA. Also, the effects of POL201 on
expression level of IL-4Ra was evaluated in AD mouse skin. POL201 efficiently decreased the
number of CD3/CD11c positive cells as well as thickness of the epidermis and dermis. The
POL201 group significantly reduced serum level of IgE, IL-4, IL-13 and TARC. Moreover, IL-
4Ra inhibited in the POL201 group compared with the DNCB-treated group. In addition,
POL201 group showed that the clinical index, SCORAD (redness, scabs, itching and thick-
ness) was dramatically improved than positive control (dexamethasone group). As the results,
POL201 significantly inhibited AD pathogenesis and clinical index through reduction of IL-
4Ra expression in AD animal model. Unlike conventional ASO treatments (subcutaneous
injection), POL201 was able to deliver to the skin using cream formulation alone and
inhibited the target gene IL-4Ra. Our results suggest that POL201 could be a potential
therapeutic candidate for the treatment of AD.
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POL202 Ameliorates IMQ-induced Psoriasis-like Skin Lesions In Mice By
Inhibiting Janus Kinase Pathway
Y Kang and H Kim SEASUN THERAPEUTICS, Daejeon, Korea (the Republic of)
Psoriasis pathophysiology is characterized by abnormal keratinocyte proliferation and im-
mune cell infiltration involving the innate and adaptive immune systems in the dermis and
epidermis. As the number of patients with psoriasis continues to increase, the therapeutic
agent beyond the concept of symptom relief has not been released other than steroids and
biologics. JAK signaling pathway is implicated in the pathogenesis of inflammatory diseases,
recent and ongoing psoriasis related studies focus on JAK inhibition (ex:Tofacitinib). Our
platform technology, POLIGOTM is ASO (antisense-oligonucleotide) based technology using
PNA (peptide nucleic acid). POLIGOTM is chemically improved properties (stability, delivery
ability) of PNA and regulated PNA particle size to nano-grade. We evaluated in vivo thera-
peutic efficacy of POL202 (cream type of JAK1/2 targeted POLIGOTM) after topical treatment
in 5% IMQ-induced C57BL/6 mouse ear. The group of 2 nmole POL202 (daily for 2 weeks)
improved psoriasis pathogenesis and demonstrated more higher efficacy than positive con-
trol, LIDOMEX. Rapid decreases in clinical score (PASI), trans-epidermal water loss (TEWL)
and JAK1/2 expression level were observed. In H&E data, POL202 was decreased epidermis
thickness and inhibited keratinocyte proliferation. Furthermore, histological analyses of
POL202 group showed the reduction in Ki67+ epidermal hyperplasia, CD11c+ neutrophils
and CD3+ filtration T cell compared with positive control. In addition, POL202 group
significantly reduced serum level of IL-17A, IgE and the abundance of CCR6+ T cell (the
major IL-17A producer) derived from spleen. Following our technology POL202, not only
have ability to targeted treatment, but also enhances the topical delivery by using cream
formulation. Finally, POL202 mainly alleviates IMQ-induced psoriasis-like pathogenesis
through inhibition of JAK1/JAK2 involving IL-17A related Th17 immune response.
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Tissue factor expressed on monocytes induces inter-cellular gap formation of
vascular endothelial cells via the extrinsic blood coagulation cascade
R Saito, Y Yanase, T Kawaguchi, K Uchida and M Hide Department of Dermatology,
Graduate School of Biomedical and Health Sciences, Hiroshima University, Hiroshima,
Japan
The pathogenesis of chronic spontaneous urticaria (CSU) has been considered to be associ-
ated with the activation of the extrinsic blood coagulation cascade. However, the trigger of
the extrinsic coagulation cascade in patients with CSU remains unclear. We previously re-
ported that histamine and lipopolysaccharide (LPS) synergistically induced the expression of
tissue factor (TF) by human umbilical vein endothelial cells (HUVECs). It develops inter-
cellular gap formation of HUVECs via the activation of extrinsic coagulation cascade.
Moreover, monocytes in peripheral blood may also express TF in a certain condition. We here
investigated the levels of TF expression on peripheral monocytes of patients with CSU by
means of flow cytometry and RT-PCR. The activity of TF on monocytes was evaluated by
ACTICHROME� TF assay. The formation of inter-cellular gaps of HUVECs was monitored by
impedance analysis. The levels of TF expression on monocytes of patients with CSU were
significantly higher than those of healthy donors. Moreover, the expression of TF mRNA,
surface protein of TF and TF activity on monocytes were enhanced by the treatment with LPS.
Furthermore, inter-cellular gap formation of HUVECs was induced in the presence of plasma
and TF-expressing monocytes treated with LPS. We demonstrated that TF expression on
monocytes of patients with CSU was enhanced and that TF expressed on monocytes drives
inter-cellular gap formation of vascular endothelial cells via the extrinsic blood coagulation
cascade. This phenomenon may contribute to the pathogenesis of severe and refractory CSU.
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344
Thimerosal induces skin pseudo-allergic reaction via Mas-related G-protein
coupled receptor B2
B Peng1, D Che2, Y Hao3, Y Zheng1, R Liu2, Y Qian4, L He2 and S Geng1 1 Department of
Dermatology, Northwest Hospital, The Second Hospital Affiliated to Xi’an Jiaotong Univer-
sity, Xi’an, China, 2 School of Pharmacy, Xi’an Jiaotong University, Xi’an, China, 3
Department of Dermatology, The Second Affiliated Hospital of Baotou Medical College,
Baotou, China and 4 Department of Dermatology, University of North Carolina at Chapel
Hill, Chapel Hill, NC
Thimerosal has been used as a preservative in a variety of products which may cause contact
dermatitis. It is the second most common allergen in positive patch test reactions, though
being a clinical irrelevant allergen. It is believed that thimerosal may cause contact dermatitis
through delayed-type hypersensitivity response. However, recent studies have demonstrated
the association between Mas-related G protein coupled receptor X2 (MRGPRX2) on mast
cells and pseudo-allergic reaction. It is possible that thimerosal may cause contact dermatitis
via MRGPRX2 mediated mechanism. To investigate the role of MRGPRX2/MrgprB2 in contact
dermatitis induced by thimerosal, we developed a novel skin pseudo-allergic reaction mouse
model, footpad swelling and extravasation assays in vivo and mast cell degranulation assay in
vitro were studied. The results showed that thimerosal induced contact dermatitis in dorsal
skin and footpad swelling in wild-type mice, but had no significant effect in MrgprB2-
knockout mice. Thimerosal-induced dermatitis is characterized by infiltration of inflammatory
cells and elevation of serum histamine and inflammatory cytokines, rather than elevation of
serum IgE level. Moreover, thimerosal increased the intracellular Ca2+ concentration in
HEK293 cells overexpressing MrgprB2/MRGPRX2. Downregulation of MRGPRX2 resulted in
the reduced degranulation of human mast cells from LAD2 cell line. Collectively, we
demonstrate that MrgprB2 mediated thimerosal-induced mast cell degranulation and pseudo-
allergic reaction in mice, thimerosal also activated human mast cell via MRGPRX2, indi-
cating that MRGPRX2 may be a key contributor to human contact dermatitis.

345
The roles of aryl hydrocarbon receptor and autophagy in pathogenesis of
psoriasis
H Kim1, J Kim2 and B Chung1 1 Department of Dermatology, Hallym University, Seoul, Korea
(the Republic of) and 2 Department of Dermatology, Soonchunhyang University, Cheonan,
Korea (the Republic of)
The aryl hydrocarbon receptor (AhR), a ligand-activated transcription factor that senses
environmental insults, was found to be involved in the pathology of psoriasis. Autophagy as
an endogenous defense mechanism for environmental abnormalities was also reported to be
related to pathogenesis of psoriasis. However, the cross-talk between AhR and autophagy and
detailed mechanism of these in the pathogenesis of psoriasis are still mystery. The aim of this
study was to explore the effects of AhR activation on the autophagy in HaCaT cells and to
confirm the differences of expression of AhR and autophagy-related factors in human pso-
riasis lesions. HaCaT cells and M5 (IL-17A, IL-22, oncostatin M, TNF-a, and IL-1a)-stimulated
HaCaT cells showing features of psoriasis were treated with the AhR agonists, TCDD and
FICZ and AhR and CYP1A1 were detected by real-time RT-PCR and western blot. The levels
of autophagy-related proteins were determined by western blot. We also measured the
autophagosomes using immunostaining with an anti-LC3 antibody. In human psoriasis lesion,
the degree of CYP1A1, AhR and LC3 expression was determined using immunohistochem-
istry, immunofluorescence and real time RT-PCR. FICZ and TCDD upregulated CYP1A1 and
AhR in HaCaT cells. The expression of CYP1A1 and AhR were more increased in FICZ+M5,
TCDD+M5-treated HaCaT cells. The LC3 punctuated cells were significantly decreased in
HaCaT cells with FICZ and TCDD treatment. The production of autophgosomes was more
suppressed in FICZ+M5, TCDD+M5-treated HaCaT cells. LC3, ATG5, p62, and beclin-1 were
downregulated in TCDD and FICZ treated HaCaT cells. The expression of autophagy-related
proteins were more decreased in FICZ+M5, TCDD+M5-treated HaCaT cells. In human
psoriasis lesion, the expression of CYP1A1 and AhR was increased and LC3 was decreased
compared to normal skin. These data demonstrated that AhR could modulate the autophagy
in human HaCaT cells, which suggest a new mechanism in pathogenesis of psoriasis.

346
Transcriptomes of CD27-CD28- and CD27+CD28+ CD8+ T subsets disclose
differentially expressed novel genes and signaling pathways in Behçet’s disease
S KIM1, M Park1, S Park2, Y Juhnn3 and E Lee1 1 Dermatology, Ajou University School of
Medicine, Suwon, Korea (the Republic of), 2 Microbiology and Immunology, Ajou University
School of Medicine, Suwon, Korea (the Republic of) and 3 Biochemistry and Molecular
Biology, Seoul National University College of Medicine, Seoul, Korea (the Republic of)
Immunosenescence is related to increased susceptibility to infectious diseases, vaccine fail-
ure, and chronic low-grade systemic inflammation, such as Behçet’s disease (BD). Our pre-
vious study has shown an increased frequency of senescent CD8+ T cells in the peripheral
blood of BD patients. To find the global gene-expression characteristics of senescent CD8+ T
cells in relation with BD, we examined the transcriptome of CD8+ T lymphocyte subsets
(CD27+CD28+ nonsenescent and CD27-CD28- senescent) from BD patients and healthy
control subjects (HC). We recruited 18 BD patients and 18 HC for RNA-sequencing and 5 BD
patients and 5 HC for validation of RNA-sequencing. Differentially expressed 1103 genes
were identified in BD CD27-CD28- subsets compared to HC, while 652 genes were differ-
entially expressed in BD CD27+CD28+ subsets compared to HC. PCR was conducted for the
validation of RNA-sequencing and as a result, COL5A1, ARHGEF10, and LOC102724428 in
BD CD27-CD28- subsets compared to HC showed a tendency to match RNA-sequencing.
Among them, COL5A1 showed statistical significance. Meanwhile, the BD CD27+CD28+
subsets compared to HC showed the same tendency as RNA-sequencing in TRPV3, ARH-
GEF10, UBE2F-SCLY, CD302, SHANK1, and the statistical significance was found in TRPV3
and ARHGEF10. Of the significant canonical pathways identified in IPA, 11 pathways tended
to be opposite in CD27+CD28+ and CD27-CD28- subsets, while two pathways showed
activity in the same direction. The most significant canonical pathway resulted from the IPA
was the “cAMP-mediated signaling”. This is the first study for transcriptome analysis of CD8+
T cells of BD patients compared to HCs. Using these DEGs may be useful for developing
biomarkers in BD and help to make diagnosis easier. Also, we hope that this genetic profiling
can be used as a key for approaching the pathogenesis of BD.

347
New status quo of taxonomy of bacterial genus Cutibacterium, including
Cutibacterium acnes (Propionibacterium acnes) and several other species
and subspecies
I Dekio Department of Biochemistry & Integrative Medical Biology, Keio University School of
Medicine, Tokyo, Japan
Bacterial taxonomy, which defines the category of various microorganisms on the earth and
giving appropriate names to them, is a relatively stable area of research. However, the
emergence of new investigative technologies, especially whole genome sequencing, resulted
in the reassembling of the tower of knowledge of this classical field of research. The sepa-
ration of the cutaneous group from genus Propionibacterium as a novel genus Cutibacterium
is one of the notable examples that taxonomy affects the terminology of clinical dermatology.
This caused one of the most major microorganisms on the human skin, Propionibacterium
acnes, renamed to Cutibacterium acnes. In addition, several changes of Cutibacterium tax-
onomy happened in the recent few years, making it difficult for researchers and clinicians to
follow. Our aim of this presentation is to clarify the current status of the genus and the species/
subspecies within, so that the participants can fully understand what caused the re-naming of
P. acnes to C. acnes and also get familiar with several newly recognized species/subspecies of
the genus. Several articles related to the taxonomy of genus Cutibacterium from 2005 to
present are reviewed, including our subspecies proposal of two subspecies of C. acnes in
2015. First, the reclassification of genus Propionibacterium resulted a breakdown of the genus
into four genera, which are Propionibacterium, Acidipropionibacterium, Cutibacterium, and
Arachnia. Second, genus Cutibacterium includes four species, C. acnes, C. avidum, C.
granulosum, and C. namnetense, and one yet-to-be validated species-level taxon “Propio-
nibacterium humerusii”. Third, C. acnes consists of three subspecies, C. acnes subsp. acnes,
C. acnes subsp. defendens, and C. acnes subsp. elongatum. The current status of the genus
Cutibacterium estimated to have reached the final stage of the recent change of its taxonomy.
Understanding these species and subspecies name and their background is vital to conduct
up-to-date dermatological research.

348
Homeostatic functions of dermokine in skin barrier and innate immunity
A Utsunomiya1, T Chino1, N Utsunomiya1, VH Luong1, M Sugai2, K Higashi3, K Sugawara4,
D Tsuruta4, N Oyama1 and M Hasegawa1 1 Dermatology, Fukui University, Eiheiji, Japan, 2
Molecular Genetics, Fukui University, Fukui, Japan, 3 Sumitomo Chemical, Osaka, Japan
and 4 Dermatology, Osaka City University, Fukui, Japan
Dermokine (DMKN) is a secreted glycoprotein and its family members consist of five splicing
variants (a, b, g, d and ε)in human and three variants (a, b and g) in mice. Especially, a, b and
g isoforms are expressed in the upper epidermis. DMKN a represents the C-terminal end of b
isoform, which is responsible for cytokine-like action and inhibits phosphorylation of ERK,
leading to suppression of aberrant keratinocyte proliferation in vitro. To investigate the DMKN
function in vivo, we generated mice deficient for all the three DMKN a, b and g. The mice
exhibited dry scaly skinand deep wrinkle formation with tail constriction and autoamputation
in the neonatal stage, contributing to increased TEWL. Some of them showed growth retar-
dation and death at low humidity. The skin pathology revealed thickening of corneal and
granular layers with increased proteolytic activity in the corneal layers and cornified envelope
fragility. cDNA microarray and quantitative RT-PCR assays using the mouse epidermis dis-
closed upregulation of small proline-rich protein and late CE family members, clustering
genes for CE assembly, in parallel with increased levels of antimicrobial peptides. DMKN
deficiency did not affect the development of DNFB- or FITC-induced contact hypersensitivity
models, as well as OVA- or MC903-induced atopic dermatitis models in adult mice. How-
ever, DMKN-deficient mice showed exacerbation of psoriasiform dermatitis models induced
by topical imiquimod application or intradermal IL-23 injection. Augmented expression
profile of TNF-a/IL-17/IL-23 and ELR+ CXC chemokines were characteristic for psoriasis.
Thus, DMKN possesses dual biological properties for skin barrier maintenance and regulatory
innate immune response associated with psoriasis.

349
Hidradenitis Suppurativa Lesions are Characterized by Increased Kinase
Signaling Activity
BE Rumberger, EL Boarder, S Owens and MD Howell Translation Research, Incyte Research
Institute, Wilmington, DE
Hidradenitis Suppurativa (HS) is a chronic inflammatory skin disease that affects approxi-
mately 1 e 4% of the world population and is characterized by recurrent abscesses, nodules,
and scars in the apocrine gland-bearing areas. The most frequently affected areas include the
armpits, groin, genital area, abdomen, buttocks and under the breasts. Overall, HS is a painful
and disfiguring disease and is associated with a significantly impaired quality of life. The
underlying mechanisms which drive disease pathogenesis are not completely understood;
therefore limited targeted therapies exist for these patients with surgical management being
the primary treatment for severe HS. This study was conducted to improve our understanding
of the downstream signaling pathways which are differentially expressed in HS patients and
may drive disease pathogenesis. RNAwas isolated from the skin of 16 healthy subjects and 34
patients with mild to severe HS. The expression of 15 genes was investigated using Quanti-
Gene Plex assay with a focus on signaling molecules. Overall, a majority of the genes tested
(12 of 15) showed a significant (p<0.0001) increase in gene expression in the HS patients
compared to the healthy subjects. Specifically, HS patients had elevated expression of kinases
such as IRAK1 (fold change ¼ 7.3), IRAK2 (fold change ¼ 52.4), SYK (fold change ¼ 4.7) and
JAK-STAT signaling molecules JAK1 (fold change ¼ 2.3), JAK3 (fold change ¼ 68.9), TYK2
(fold change ¼ 3.8), STAT1 (fold change ¼ 12.0), STAT2 (fold change ¼ 23.3), STAT3 (fold
change ¼ 2.1), STAT5A (fold change ¼ 2.2), STAT5B (fold change ¼ 32.2), and STAT6 (fold
change ¼ 8.2), compared to healthy subjects. These data suggest a role for JAK signaling in
the pathogenesis of HS and support the rationale for their subsequent antagonism in this
population.
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350
Dual role of CARD14 in skin inflammatory diseases
A Peled1, O Sarig1, G Sun2, L Samuelov1, A Freeman2, L Vidal3, L Chamarthy4, J Walter5, J
Milner2 and E Sprecher1 1 Dermatology, Tel-Aviv Sourasky medical center, Tel Aviv, Israel, 2
National Institutes of Health, Bethesda, MD, 3 University of South Florida, Tampa Bay, FL, 4
University of South Florida at Johns Hopkins All Children’s Hospital, St Petersburg, FL and 5
Massachusetts General Hospital for Children, Boston, MA
Atopic dermatitis (AD) is a highly prevalent chronic inflammatory skin disease that is known
to be, at least in part, genetically determined. Mutations in caspase recruitment domain-
containing protein 14 (CARD14) have been shown to result in various forms of psoriasis and
pityriasis rubra pilaris. In this research project, we aimed to identify rare DNA variants
conferring a significant risk for AD through genetic and functional studies in a cohort of
patients affected with severe AD. Whole exome and direct gene sequencing revealed in 4
patients from three families, 2 rare heterozygous missense mutations in the gene encoding
CARD14, a major regulator of nuclear factor kB (NF-kB). A dual luciferase reporter assay
demonstrated that both mutations exert a dominant loss-of-function effect and result in
decreased NF-kB signaling. Accordingly, immunohistochemistry staining showed decreased
expression of CARD14 in patients’ skin, as well as decreased levels of activated p65, a sur-
rogate marker for NF-kB activity. CARD14-deficient or mutant-expressing keratinocytes dis-
played abnormal secretion of key mediators of innate immunity. Interestingly, CARD14
expression was also found to be reduced in the skin of patients with sporadic atopic
dermatitis. In conclusion, while dominant gain-of-function mutations in CARD14 are asso-
ciated with psoriasis and related diseases, dominant loss-of-function mutations in the same
gene are associated with a severe variant of AD.

351
Inhibitory Activity of Janus Kinase Inhibitors in Keratinocyte Cultures
EL Boarder, BE Rumberger, S Owens and MD Howell Translational Research, Incyte Research
Institute, Wilmington, DE
Chronic skin diseases are characterized by the expression and production of inflammatory
mediators which drive downstream signaling through the JAK/STAT pathway. IFN-g and TNF-
a are pro-inflammatory cytokines which are elevated in psoriasis, hidradenitis suppurativa,
and vitiligo and are associated with increased signaling through members of the JAK family
(JAK1, JAK2, JAK3, and TYK2). Currently, several molecules are in clinical development
which selectively target members of the JAK family either individually or in combination.
Therefore, this study was conducted to evaluate JAK inhibitors with differing selectivity and
their ability to inhibit inflammation induced JAK signaling in keratinocytes. The transformed
human keratinocyte cell line (HaCaT) was stimulated with IFN-g and TNF-a for 24 hours to
measure the induction and production of additional inflammatory mediators. Increasing
concentrations of IFN-g and TNF-a induced JAK1, JAK2, JAK3, and TYK2 gene expression in a
dose dependent manner. Additional studies were conducted investigating the inhibitory ac-
tivity of ruxolitinib (INCB18424), INCB39110, INCB54707, and INCB52793 in cytokine
stimulated keratinocytes. All four compounds dose dependently inhibited JAK1 and JAK2, but
not JAK3, as well as IL-1a and IL-6 expression in IFN-g and TNF-a stimulated keratinocytes.
Interestingly, all compounds but INCB52793, inhibited TYK2 expression. Downstream of the
JAK pathway, all compounds significantly inhibited STAT5A while only INCB18424 and
INCB39110 significantly inhibited the expression of STAT3, which is predominantly associ-
ated with Th1 and Th17 driven pathways. Finally, secretion of CXCL10 and RANTES, which
are associated with IFN-g signaling and T cell recruitment, were significantly inhibited by
INCB18424 but not the other compounds. These data support the inhibitory activity of se-
lective JAK inhibitors in inflammatory skin diseases associated with Th1 (IFN-g and TNF-a)
and Th17-mediated inflammation.

352
Commensal microbiota trigger type I IFN-dependent innate wound repair
responses in injured skin
J Di Domizio1, C Belkhodja1, P Chenuet2, T Murray3, P Marcos Mondéjar3, O Demaria1, C
Conrad1, B Homey4, D Speiser3, B Ryffel2 and M Gilliet1 1 Dermatology, University Hospital
Lausanne CHUV, Lausanne, Switzerland, 2 Laboratory of experimental and molecular
immunology and neurogenetics (INEM), UMR 7355 CNRS-University of Orleans, Orleans,
France, 3 Oncology, University Hospital Lausanne CHUV, Lausanne, Switzerland and 4
Dermatology, Medical Faculty, Heinrich-Heine-University, Duesseldorf, Germany
Skin wounds heal by the coordinated induction of inflammation and tissue remodeling, but
the initiating events are poorly defined. Here we show that the commensal skin microbiota
accelerates wound repair in the skin, and that type I interferon (IFNs) produced by plasma-
cytoid dendritic cells mediate this response. In fact, skin injury induces relocation of the
commensals into the wound leading to neutrophil activation to express CXCL10. CXCL10
recruits pDC into the skin and acts as an antimicrobial peptide that kills the exposed
microbiota, leading to the formation of complexes with its DNA. These complexes and not
complexes with host-derived DNA activate pDC to produce high levels of type I IFNs. pDC-
derived type I IFNs rapidly promote T cell-independent early wound repair responses in non-
epithelial cells, including fibroblasts and macrophages. Our findings demonstrate that the
skin microbiota drives wound healing responses through an innate type I IFN-mediated
dermal macrophage and mesenchymal cell activation.

353
Efficacy of a novel complex of active ingredients on Thymic Stromal
Lymphopoietin production and on the improvement of pruritus and daily
life of infants with atopic dermatitis
J Scalia1, J Fitoussi1, S Callejon1, S Weber1, E Collet1, M Chavagnac2, S Virassamynaik2, S
Trompezinski1 and M Sayag2 1 NAOS, Aix en Provence, France and 2 NAOS / BIODERMA,
Lyon, France
Atopic dermatitis (AD) is an inflammatory pruritic chronic skin disease, notably involving the
cytokine Thymic Stromal Lymphopoietin (TSLP) directly implicated in the AD-pruritus and in
the impaired quality of life. We aim to characterize the efficacy of a combination of 18b-
glycyrrhetinic acid (GA) and polyphenols from a Tambourissa trichophylla extract (TE) on in
vitro TSLP production by Normal Human Epidermal Keratinocytes (NHEK) and the efficacy of
a topical spray containing these two actives ingredients in vivo. Quantification of TSLP
secretion by NHEK cultured in medium without hydrocortisone were performed. NHEK were
stimulated 24 hours by inflammatory factors: Poly:IC, TNF-a and IL-4. Dexamethasone was
used as a positive control of inhibition. The clinical study was performed on 48 AD infants
aged between 4 months and 4 years affected by itching. The product was applied for 21 days
as often as necessary on the affected zones. The SCORing Atopic Dermatitis (SCORAD) in-
dex, the Infant’s Dermatitis Quality of life index (IDQOL) and the Dermatitis Family Impact
Questionnaire (DFIQ) were assessed on the inclusion day (D0) and during the final visit
(D21). TSLP overexpression by NHEK was inhibited in inflammatory conditions by GA and TE
alone from 73.2% (p<0.001) to 20.6% (p<0.05) and from 59.3% to 28.2% (p<0.001)
respectively according to tested doses and in association up to 81.6%, (p<0.001). Maximum
of Dexamethasone inhibition was 67.4%. Regarding the clinical study, the topical spray in-
duces a 51% reduction of the SCORAD (p<0.01), including a 51% reduction of the pruritus
index (p<0.01) and a 53% reduction of the sleeplessness index (p<0.01). The IDQOL and the
DFIQ score were reduced by 33% and 37% respectively (p<0.01). Thus the topical spray,
targeting the overexpression of TSLP, effectively decreases the AD pruritus and improves the
quality of life of AD infants.

354
Development and Characterization of a New In Vitro 3D Model that
Embraced Acneic Skin Hallmarks
P Rouaud-Tinguely, M Laclaverie, L Marchand, C Grimaldi, D Boudier, S Bordes and B Closs
R&D department, SILAB, Brive, France
Acne is an inflammatory skin disease of the pilosebaceous unit, involving 4 essential factors:
hyperseborrhea combined to a modification of sebum composition, colonization by Cuti-
bacterium (formerly Propionibacterium) acnes, hyperkeratinization and secreted inflamma-
tion. Mimicking these compromised skins is a pre-requisite to understand the complex
pathophysiology, and thus to screen potential therapeutic molecules. Most of published
cutaneous 3D in vitro models mimicking acneic skin have focused either on the colonization
by C. acnes or on the modification of sebum composition. In this context, the aim of this study
was to set up a more complex model by combining these two features of acne physiopa-
thology. To do so, normal human keratinocytes were used to generate reconstructed
epidermis (RE). During emersion step, RE were either untreated (control) or treated with: -
5.104 CFU of a virulent C. acnes (CA) strain, in order to mimic the colonization by this
opportunistic microorganism: CA RE; - peroxidized squalene (PS) in topic during 1 day, in
order to mimic the altered sebum composition: PS RE; - a combination of C. acnes and
peroxidized squalene, in order to mimic acneic skin in a more physiological way: CA-PS RE
For each condition, hyperkeratinization and inflammation were checked at day 11 (D11) and
14 (D14). As expected, CA-PS RE harbors a significant increase of both ratio of SC/total ER
thickness and cytokeratin-5 staining, thus revealing hyper-keratinization of the model. As
evidence of inflammation, supernatant presents higher level of IL8 than CA RE and PS RE
(P<0.005). Regarding antimicrobial defenses, expression of specific markers (CAMP, HBD2
and RNase 7) was significantly increased. In conclusion, by combining two main features of
acne (i.e. C. acnes invasion and sebum alteration) this model succeeded in mimicking acne,
as it harbors characteristics observed in acneic patients: hyper-keratinization and secreted
inflammation. This relevant model is thus suitable for the screening of molecules dedicated to
acne treatment.

355
Insights into effects of topical application of cis-urocanic acid on skin
microbiome and immune modulation
V Patra1,2, M Somlapura3, M Bashir4 and P Wolf1 1 Research unit for Photodermatology,
Medical University of Graz, Graz, Austria, 2 Center for Medical research, Medical University
of Graz, Graz, Austria, 3 Diagnostic and Research Institute of Pathology, Medical University
of Graz, Graz, Austria, Medical University of Graz, Graz, Austria and 4 Department of In-
ternal Medicine, Division of Endocrinology and Diabetology, Medical University of Graz,
Graz, Austria
Urocanic acid (UCA) is a major chromophore present abundantly in the epidermis. Upon UV
exposure trans-UCA is isomerized to cis-UCA, which is known to cause immune suppression
via various pathways, such as activation of 5-HT2A receptor and serotonin signaling. How-
ever, the effects of cis-UCA on the skin microbiome and innate immune system is not known.
We recently showed that skin microbiome modulates the effects of UV on cellular response
and immune function. Herein we investigated the effects of cis-UCA on skin microbiome and
the innate immune system and its components such as antimicrobial peptides (AMPs) using
mouse models. Our results show that UV-A, UV-B and PUVA significantly isomerized UCA
compared to control groups. Interestingly, topical application of cis-UCA on shaved dorsal
skin significantly modulated the skin microbial communities both at 8h and 24h. The
prominent species affected by topical application of cis-UCAwere Staphylococcus xylosus (at
8h) and Staphylococcus capitis/caprae and Propionibacterium acnes (at 24h). Additionally,
gene expression of various AMPs and cytokines were also affected by cis-UCA. Intriguingly,
mice that were disinfected prior to UV exposure showed reduced isomerization of UCA
compared to non-disinfected control mice. Finally, using the contact allergy model we
confirmed a dose-dependent increase in immune suppression to DNFB when mice were pre-
treated with cis-UCA. Taken together, our results show significant effects of cis-UCA on skin
microbiome (vice versa) and gene regulation of AMPs, which could play an important role in
UV-induced immune suppression.
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356
Histone deacetylases (HDACs) and senescence
C Warnon1, K Bouhjar1, M Verhoyen1, D Mottet2, P Géraldine3 and F Debacq-Chainiaux1 1
Narilis - URBC, University of Namur, Namur, Belgium, 2 Protein Signalisation and Inter-
action (PSI)eGIGA, University of Liège, Liège, Belgium and 3 Laboratory of Pharmaceutical
Technology and Biopharmacy (LTPB), University of Liège, Liège, Belgium
Several hallmarks of ageing have been described among which cellular senescence. In vitro,
senescent cells display specific features such as expression of a senescence-associated
secretory phenotype (SASP). This latter is composed of chemokines, cytokines, matrix-
remodelling proteases and growth factors. SASP components can have both beneficial and
detrimental effects. In fact, SASP induces senescence, helps to clear senescent cells and
contributes to wound healing. However, SASPalso contributes to the development of cancers.
SASP regulation remains still unclear. Several pathways are proposed and among them, the
senescence-associated epigenetic changes. In fact, senescent cells display changes in chro-
matin structure, leading to a desorganized nuclear structure and to modifications of genes
expression, including SASP genes. Changes in the chromatin structure might be due to
imbalanced histones acetylation levels. Histones can be acetylated by histones acetyl
transferases (HATs) and can be deacetylated by the action of histones deacetylases (HDACs).
Histones acetylation leads to a relaxed chromatin structure, allowing the binding of tran-
scription factors and expression of genes. In this project, we studied the expression of HDACs
during senescence of human dermal fibroblasts (HDFs) and normal human epidermal kera-
tinocytes (NHEKs). We showed that several HDACs are repressed during senescence, mostly
in HDFs. Moreover, we demonstrated that the inhibition of HDACs by a chemical coum-
pound (i.e. Vorinostat), as well as the targeted inhibition of HDACs by RNA interference (i.e.
siRNA) lead to the expression of several senescent biomarkers as well as the expression of
several SASP genes in proliferative HDFs at early passage. All these results suggest a possible
role of HDACs in the appearance of the senescent phenotype.

357
The anti-inflammatory effects of Aryl Hydrocarbon Receptor ligands in human
keratinocytes
A Mastrofrancesco, E Flori, G Cardinali, M Dell’Anna and M Picardo San Gallicano
Dermatological Institute IRCCS, Cutaneous Physiopathology and Integrated Center of
Metabolomics Research, Rome, Italy
Aryl hydrocarbon receptor (AhR) is a ligand-activated transcription factor expressed in all skin
cell types which responds to exogenous and endogenous chemicals by inducing/repressing
the expression of several genes with toxic or protective effects in a wide range of tissues. In
healthy skin AhR signalling contributes to skin barrier function and keratinocytes differenti-
ation, regulates pigmentation and oxidative stress. In the last years, several studies have
shown that this receptor is critically involved in the prevention of chronic inflammatory skin
diseases e.g. psoriasis, atopic dermatitis, thus representing a potential therapeutic target.
Based on the involvement of this receptor in cell growth, differentiation and inflammation, we
investigated the role of novel agonists of this receptor in the regulation of the inflammatory
response and the altered proliferation in normal human keratinocytes stimulated with Tumor
necrosis factor-a or Lipopolysaccharide. Results demonstrated that the selected compounds
were able to modulate AhR function and inflammatory process, reducing the p38, ERK1/2
activation and NF-kB nuclear traslocation, the consequent expression of inflammatory cy-
tokines and to counteract the altered rate of proliferation, induced by inflammatory stimuli.
These findings highlight the beneficial role of AhR agonists and might open innovative
therapeutic approaches for the treatment of chronic inflammatory skin diseases such as
psoriasis or atopic dermatitis.

358
Human-based T cell-skin models for graft-versus-host disease
F Geiger2, Y Tumbev2, FK Groeber-Becker1 and F Berberich-Siebelt2 1 Translationszentrum
Regenerative Therapien, Fraunhofer-Institut für Silicatforschung ISC, Würzburg, Germany
and 2 Institute of Pathology, University of Würzburg, Würzburg, Germany
Allogeneic hematopoietic stem-cell transplantation (allo-HSCT) might be the last option for
patients with high-risk hematologic malignancies or severe stem cell disorders. While allo-
geneic T cells within the graft elicit the beneficial graft-versus-leukemia (GvL) effect and
thereby prevent tumor relapses, they carry the inherent risk of inducing graft-versus-host
disease (GvHD) due to major and minor mismatches in the histocompatibility complexes
between donor and recipient. Besides gut and liver, the skin is a major target of GvHD.
Therefore, the study aimed to set up models of acute GvHD by introducing allo-activated T
cells in established skin models. By reflecting the human molecular, cellular and ECM ar-
chitecture, the models should reproduce central physiological processes during allo-HSCT: (I)
presentation of specific human leukocyte antigen (HLA) complex, (II) re-activation of allo-
genic T lymphocytes by the HLA of the recipient (artificial skin) and (III) T cell-mediated tissue
disruption. In first preliminary studies using reconstructed human epidermis RHEs and
epidermal-dermal models, human PBMCs or human T cells were pre-stimulated under
various conditions and then applied to the skin models. We found allo-immune destruction of
engineered skin if T cells were primed poly-clonally or on allogeneic DCs. In line, allo-
primed T cells on such skin models produced IL-6, TNF and especially IFN-g. The presence of
Cyclosporin A (CsA), a calcineurin inhibitor, used in the clinic to prevent or treat GvHD,
inhibited tissue destruction. Moreover, putative inhibitors of NFAT activation, mediated by
calcineurin, elicited some protective effect. In sum, we could demonstrate that in vitro skin
models can serve a novel tool to investigate aspects of GvHD and can be implemented in pre-
clinical drug discovery.

359
Interleukin-17F expression in psoriasis and health
J Xu1, S Bulfone-Paus2, A Maroof3, C Griffiths1 and R Warren1 1 Dermatology, University of
Manchester, Manchester, United Kingdom, 2 Immunology - MCCIR, University of Man-
chester, Manchester, United Kingdom and 3 UCB, Slough, United Kingdom
Psoriasis is a chronic, debilitating, immune-mediated inflammatory disease affecting
approximately 2% of the population. The therapeutic success of anti-cytokine antibodies has
led to a deeper understanding of the importance of the IL-23/IL-17 pathway in mediating the
characteristic inflammation of psoriasis. Interleukin (IL)-17A has a crucial role in psoriasis
pathogenesis. The role of IL-17F, sharing 50% sequence homology that binds to the same
receptor dimer complex, remains largely unknown. We investigated the expression of IL-17F
in healthy and psoriatic patients’ peripheral blood mononuclear cells (PBMCs) over time and
identified distinct IL-17F producing immune cell populations. Serum levels of IL-17F were
correlated with clinical severity defined by Psoriasis Area Severity Index (PASI). 6 healthy
volunteers and 6 patients with stable chronic plaque psoriasis were recruited for the study.
PBMCs were activated with anti-CD3/CD28 antibodies. Intracellular cytokine expression and
immune cell populations was measured by multiparameter mass cytometry. There was
increased expression of IL-17F over time and is produced by high percentage of Mucosal-
associated invariant T (MAIT) cells and gamma-delta T-cells. Multiplex Immunoassay of the
serum revealed also higher concentrations of IL-17F in comparison to IL-17A, IFN-gamma
and TNF-alpha. Our results suggest that IL-17F may also be important in psoriasis pathoge-
nesis.

360
miR-378a is overexpressed in psoriasis keratinocytes and potentiates
IL-17A-mediated inflammatory responses
L Pasquali1,3, P Xia4,1,3, A Srivastava1,3, A Pivarcsi1,3 and E Sonkoly1,2,3 1 Department of
Medicine Solna, Dermatology and Venereology Division, Karolinska Institutet, Stockholm,
Sweden, 2 Karolinska University Hospital, Stockholm, Sweden, 3 Center for Molecular
Medicine, Sto, Sweden and 4 Wuhan No. 1 Hospital, Wuhan, China
Psoriasis is an immune-mediated inflammatory skin disease with a strong genetic back-
ground, in which an interplay between infiltrating immune cells and keratinocytes contributes
to chronic skin inflammation. The cytokine IL-17, produced by Th17 cells and other cell
types, is central in the pathogenesis, and its main target cells are keratinocytes in which it
induces cytokines, chemokines and antimicrobial peptides, which further amplify inflam-
mation. Recently, we performed next-generation sequencing for small RNAs in keratinocytes
separated by magnetic sorting of CD45neg cells from the epidermis from lesional and non-
lesional skin from psoriasis patients. One of the miRNAs differentially expressed in psoriasis
keratinocytes was miR-378a. Here, we investigated the function of miR-378a in keratinocytes
in psoriasis. miR-378a was significantly up-regulated in keratinocytes of psoriasis skin lesions,
as evidenced by RNAseq as well as qPCR on sorted keratinocytes obtained from a larger
patient cohort. To investigate the regulation of miR-378a, cultured primary human kerati-
nocytes were treated with a panel of cytokines. qPCR expression analysis of miR-378a
showed that IL-17A significantly induced miR-378a, while other cytokines studied did not
affect its expression. The NF-kB pathway inhibitor BAY 11-7082 prevented the induction of
miR-378a by IL17A, indicating that miR-378a is regulated through the NF-kB pathway.
Overexpression of miR-378a in primary keratinocytes potentiated IL-17A-mediated induction
of inflammatory mediators in keratinocytes, such as the cytokines CCL20 and IL-8, and the
antimicrobial peptide hBD2. Our findings suggest that upregulation of miR-378a in kerati-
nocytes of psoriasis lesions enhances their inflammatory response to IL-17A, thereby ampli-
fying IL-17A-mediated inflammation. Inhibition of miR-378a may have therapeutic potential
in psoriasis.

361
Nrf2 deficiency leads to keratinocyte susceptibility to apoptosis under
oxidative stress in oral lichen planus
Y Ke and Q Liu Department of Oral Medicine, Fourth Military Medical University School of
Stomatology, Xi’an, China
Keratinocytes in most chronic skin inflammatory lesions are undergoing continuing oxidative
stress (OS) but with distinguishing outcomes, in which lesions of oral lichen planus (OLP)
feature with extensive keratinocyte apoptosis in epidermis whereas keratinocyte hyper-pro-
liferation is a histopathologic hallmark of psoriatic lesions. Nuclear factor erythroid 2-related
factor 2 (Nrf2) controls the protogenic and induced expression of antioxidant and detoxifi-
cation genes in order to regulate physiological and pathological outcomes of OS, but its
involvement in OLP has not been investigated. Here, we sought to determine whether the
Nrf2 and its signaling pathway contribute to keratinocytes apoptosis under OS condition in
OLP. Firstly, we found that the protein level of Nrf2 was significantly decreased in epidermis
of OLP lesions. Also, nuclear-localized Nrf2 and its functional form phosphorylated Nrf2
(pNrf2) in OLP epidermis were rarely detected where abundantly expressed in normal oral
mucosa. Consistently, primary-cultured oral keratinocytes from OLP patients showed
declined expression of Nrf2 and reduced number of cells with Nrf2 nuclear-localized
translocation. Moreover, in vitro, treatment of H2O2 mimicking OS condition induced potent
apoptosis of primary oral keratinocytes cultured from oral mucosa tissues both inside of and
adjacent to OLP lesions, but not from healthy individuals, and this effect of H2O2 to oral
keratinocyte was reversed by treatment with the ROS scavenger N-acetyl-cysteine, indication
that the antioxidant dysfunction of oral keratinocytes from OLP patients may cause cell
vulnerability under OS condition and compromised cell viability. Thus. our study may un-
cover a previously unrecognized mechanism that Nrf2 deficiency and impaired activation
could increase the susceptibility of oral keratinocyte apoptosis, which could contribute to the
pathogenesis of OLP.
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MiR-1307 is upregulated in psoriasis keratinocytes and promotes keratinocyte
inflammatory response
A Srivastava1, F Meisgen1, L Pasquali1, S Munkhammar1, P Xia2, M Ståhle3, N Xu Landén1, A
Pivarcsi1 and E Sonkoly3 1 Dermatology and Venerology Section, Department of Medicine
Solna, Karolinska Institutet, Stockholm, Sweden, 2 Unit of Dermatology, Wuhan No.1
Hospital, Wuhan, China and 3 Unit of Dermatology, Karolinska University Hospital,
Stockholm, Sweden
Psoriasis is a common chronic inflammatory skin disease, affecting 2-4% of the world pop-
ulation. MicroRNAs (miRNAs) are short non-coding RNAs that regulate expression of the
majority of protein-coding genes. We and others have previously identified deregulation in
miRNA expression in psoriasis skin. Most of these studies utilized full-depth skin biopsies and
thus may have missed the cell-specific miRNA signatures. Here, we analyzed the miRNome
of keratinocytes, obtained by sorting of CD45neg cells from the epidermis, from psoriasis
patients and healthy skin by next-generation sequencing. We detected differential expression
of 104 miRNAs in the psoriatic epidermal cells, including several known and novel miRNAs.
MiR-1307-3p, a miRNA previously not associated with psoriasis, was identified as one of the
significantly upregulated miRNAs in psoriatic keratinocytes. qRT-PCR analysis on a larger
number of samples confirmed its upregulation in psoriatic keratinocytes as compared to
keratinocytes from non-lesional skin of psoriasis patients or healthy skin. In primary human
keratinocytes and in 3D epidermal equivalents, expression of miR-1307-3p was significantly
induced by IL-17A, IL-22 and IL-1b. Overexpression of miR-1307-3p in keratinocytes
significantly induced the inflammatory mediators IL-8, IL-6 and CCL20. These results suggest
that miR-1307-3p is an amplifier of skin inflammation in psoriasis epidermis. Taken together,
we have characterized the miRNome of keratinocytes in psoriasis skin and identified
epidermal miRNAs previously not associated with psoriasis. Our results provide a basis for
further functional studies of miRNAs in keratinocytes and may lead to the identification of
potential targets for therapy in psoriasis.

363
CRH is a stimulator for both connective tissue- and mucosal-type mast cells
M Takaichi1, K Sugawara1, Y Mizukami1, R Paus2 and D Tsuruta1 1 Dermatology, Osaka City
University Graduate School of Medicine, Osaka, Japan and 2 Department of Dermatology &
Cutaneous Surgery, University of Miami Miller School of Medicine, Miami, FL
It is well-known that psychological stress exacerbates various types of diseases including
atopic dermatitis and allergic rhinitis. One of crucial cells in immune responses, mast cell
(MC)s, are activated in those diseases and play central roles in their pathogenesis. Hypo-
thalamic-pituitary-adrenal (HPA) axis is an essential endocrine system of reaction to stress.
However, the existence of local HPA axis is also reported within the human skin. Among the
HPA axis-related hormone, corticotropin-releasing hormone (CRH) is regarded as a potent
central stress mediator. We have previously shown that the locally secreted CRH activates
connective tissue type MCs (CT-MC)s degranulation and differentiation by organ cultured
human hair follicles (HF)s. Here, we focused on the effect of CRH on mucosal-type (M-)MCs
biology compared to CT-MCs. Using the previously established human nasal polyp organ
culture, CRH was detected both in gene and protein levels. CRH significantly enhanced the
expression of both melanocortin 2 receptor and glucocorticoid receptor, while hydrocorti-
sone decreased CRH receptor expression, suggesting the presence of positive and negative
feedback system as seen in human HFs. Similar with CT-MCs, CRH significantly increased M-
MCs number and stimulated degranulation. In contrast to CT-MCs, CRH enhanced M-MCs
proliferation. Just seen in human HFs, CRH increased the expression of stem cell factor (SCF),
a growth factor for MCs, suggesting that SCF is also involved in CRH-induced M-MCs acti-
vation. Finally, we checked M-MCs in nasal mucosa of chronic restraint stress model mouse.
As a result, the number of degranulated MCs significantly increased in nasal mucosa. Current
results suggest that the local HPA axis exists not only in human skin but also in nasal mucosa.
Since CRH is a stimulator for both CT-MCs and M-MCs, controlling of HPA axis-related
hormones may be a key target for establishing novel therapy for atopic dermatitis and allergic
rhinitis.

364
Adenosine triphosphate-P2X7 axis mediates melanocyte death and skin
trafficking of CD8+ T cells by CXCL9 through inflammasome activation in vitiligo
Y Ahn1, J Seo1,4, S Hwang1, E Lee1,2, J Kim1, M Park1, A Almurayshid5, J Yu3 and S Oh1 1
Department of Dermatology and Cutaneous Biology Research Institute, Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea (the Republic of), 2 Brain Korea 21
PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea (the
Republic of), 3 Department of Microbiology, Brain Korea 21 PLUS project for Medical
Science, Yonsei University College of Medicine, Seoul, Korea (the Republic of), 4 Graduate
School of Medical Science and Engineering, Korea Advanced Institute of Science and Engi-
neering (KAIST), Daejeon, Korea (the Republic of) and 5 Department of Medicine, College of
Medicine, Prince Sattam Bin Abdulaziz University, Al Kharj, Saudi Arabia
Emerging evidence demonstrates a critical role for inflammasome activation in vitiligo
pathogenesis. However, the specific molecular mechanism of inflammasome-dependent
melanocyte degeneration in vitiligo is still not clear. Extracellular adenosine triphosphate
(ATP) is a versatile mediator of inflammatory processes, which may be involved in vitiligo
pathogenesis. This study presents how extracellular ATP, released from keratinocytes by
oxidative stress, affects melanocyte survival in vitiligo skins. H2O2-induced oxidative injury
increased ATP release from keratinocytes and skin tissues. High concentration of extracellular
ATP induced both ROS production and cell death in melanocytes. Treatment with ATP in
melanocytes led to caspase-1 activation as well as production of active forms of IL-1b and IL-
18 via P2X7 receptor (P2X7R). Lesional and perilesional skins of vitiligo showed higher levels
of ATP as well as upregulation of active caspase-1 compared to non-lesional skins, suggesting
its possible role in inflammasome activation in vitiligo. Moreover, the expression of CXCL9 in
keratinocytes, mediated through ATP-P2X7R-dependent inflammasome activation, was
responsible for CLA+ CD8+ T-cell chemotaxis into the skin. In conclusion, extracellular ATP
as a danger signal not only activates inflammasome pathway as well as increases cutaneous
chemotaxis of CD8+ T cells via CXCL9 in vitiligo.

365
Regulation of IL-33 gene expression by TNFa in normal human epidermal
keratinocytes
H Tsuda, M Komine and M Ohtsuki Dermatology, Jichi Medical University, Shimotsuke,
Japan
TNFa is one of major cytokine related to pathogenesis of psoriasis and other inflammatory
diseases. Inhibition of TNFa is highly effective in treatment of psoriasis and other inflam-
matory conditions, such as rheumatoid arthritis. Serum IL-33 levels are reported to be
elevated in psoriasis patients, which correlated with disease severity. Major source of IL-33 is
believed to be epithelial and endothelial cells, including epidermal keratinocytes. IL-33 ac-
tivates immune cells, such as group 2 innate lymphoid cells, and induces the production of
type-2 associated cytokines. We previously reported that STAT1 and STAT3 were involved in
the induction of IL-33 in normal human epidermal keratinocyte (NHEKs). On the other hand,
TNFa induced IL-33 temporally only at early time point via the NFkB signal and its expression
was suppressed at 24hr after stimulation. However, some groups reported that TNFa induced
IL-33 in various cell types including NHEKs, which has been controversial. In this study, we
analyzed mechanisms of regulation of IL-33 expression by TNFa in NHEKs. TNFa did not
affect phosphorylation of STAT1 or STAT3 induced by IFNg and/or OSM. Several miRNAs,
such as miR-141, miR-487b and miR-494b, suppressed IL-33 expression and one which
provides RNA stability was reported to involve IL-33 mRNA, however these factors were not
induced by TNFa. Fli1 is a transcriptional factor recently revealed to suppress IL-33
expression in human fibroblast. We found that TNFa induced Fli1 expression both at mRNA
and protein levels, and induced Fli1 binding to promoter region of IL-33. IFNg and/or OSM
did not induce Fli1 expression or did not enhance binding to promoter region of IL-33. We
speculate that TNFa suppressed IL-33 promoter activity through induction of Fli1 expression,
which in turn bind to IL-33 promoter, and consequently, suppressed the IL-33 promoter ac-
tivity in NHEKs.

366
Blocking the IL-22 receptor represents a novel treatment option for atopic
eczema
S Wasserer1, J Hebsgaard3, M Bertelsen3, M Jargosch1, K Eyerich2, T Litman3, R Batra2, C
Blanchetot4, B Ursoe3 and S Eyerich1 1 Center of Allergy and Environment, Helmholtz Center
and Technical University, Munich, Germany, 2 Department of Dermatology and Allergy,
Technical University, Munich, Germany, 3 LEO Pharma A/S, Ballerup, Denmark and 4
Argenx A/S, Zwijnaarde, Belgium
Atopic eczema (AE) is a chronic inflammatory skin disease that presents with elevated levels
of type 2 cytokines but also elevated IL-22 expression in lesional skin. The objective of this
study is to evaluate a novel IL-22 receptor blocking antibody for AE and demonstrate a dif-
ference in mechanism of action to IL-4RA inhibition. Expression of IL-22RA was identified in
healthy and AE skin samples by in situ hybridization (ISH). In vitro, primary human kerati-
nocytes were cultured in an air liquid interface (3D) and stimulated with supernatant derived
from activated AE lesional T cells (SN) in presence or absence of an IL-22RA1 or an IL-4RA
blocking antibody as comparator. Furthermore, fresh AE biopsies were cultured ex vivo in
presence or absence of these blocking antibodies. All models were analyzed by real time
PCR, RNA sequencing and histology. ISH of IL-22RA1 mRNA revealed only sporadic
expression in stratum granulosum predominantly of healthy skin. In contrast, in AE skin IL-
22RA1 expression was denser and sporadically expressed in the stratum spinosum and
stratum basale. Histological evaluation of 3D human skin models revealed that blocking IL-
22RA1 led to a reduction of IL-22 induced acanthosis. On gene expression level, IL-22RA1
inhibition of AE T cell SN stimulated models, significantly reduced expression of DEFB4 but
had no effect on CCL2 levels. In contrary, IL-4RA inhibition significantly reduced CCL2
expression, whereas DEFB4 was increased. RNA sequencing of 3D models and in vitro
stimulated AE skin revealed different mode of actions of IL-22RA1 and IL-4RA inhibition
highlighting the distinct pathways both cytokines use to contribute to disease pathology. In
conclusion, IL-22R inhibition shows a different mode of action compared to IL-4RA blocking
and could be a powerful alternative therapeutic option to Dupilumab to treat AE.

367
Apremilast Switches Pro-Inflammatory M1 Macrophages to Anti-Inflammatory
M2 Macrophages e Transcription Factors Beyond CREB
RK Pandey, P Maity, K Singh, L Krug, S Schatz, M Wlaschek and K Scharffetter-Kochanek
Department of Dermatology and Allergic Diseases, Ulm University, Ulm, Germany
Psoriasis is a macrophage-dependent, chronic erythematous-squamous skin and inflamma-
tory joint disease affecting 2 to 3% of the general population. Its pathogenesis is still not fully
understood. Apremilast, a novel phosphodiesterase-4 inhibitor enhancing intracellular cAMP
concentrations, has recently been identified to be beneficial for a balanced inflammatory
response. However, despite beneficial effects on mononuclear cells and murine cell lines of
macrophages, apremilast has not been studied in sufficient detail for its specific effect on
macrophages in murine and human psoriasis. In the present study, we set out to dissect
whether apremilast switches pro-inflammatory M1-macrophages with an unrestrained acti-
vation - known to drive psoriasis towards anti-inflammatory M2-macrophages. Interestingly,
employing RNA seq analysis and ELISA techniques, we identified that apremilast drives a
switch from M1- to M2-macrophages enhancing M2 associated cytokines while suppressing
IL-12, IL-23 and TNF-a. We also identified transcription factors - apart from CREB - linked to
inflammation which - due to open chromatin upon apremilast treatment - may impact on
overall inflammation in psoriasis. Of note, the inflammation suppressing CREB/AP1 was
confirmed to be up-regulated in M2 macrophages in response to apremilast. In addition, our
ATAC seq analysis uncovered transcription factors such as HIF1a, GLIS3, KLF6, SP1 and
ARNT which binds to their specific DNA binding sites, potentially activating novel target
genes upon apremilast treatment. In consequence, following apremilast treatment, these
transcription factors may hold promise to better understand beneficial apremilast actions on
psoriasis and on its co-morbidities. A better and detailed understanding of target genes of
these newly identified transcription factors in response to apremilast of stimulated macro-
phages opens new avenues of an in depth insight into unprecedented beneficial effects of
apremilast on human psoriasis.
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The microbiota of atopic dermatitis lesions induces TSLP expression in a 3D
skin equivalent
F Struck, Y Farid, F Rademacher, S Gerdes, S Weidinger and J Harder Dept. of Dermatology,
University Hospital of Schleswig-Holstein, Campus Kiel, Kiel, Germany
Atopic dermatitis (AD) is a common and multifactorial skin disease. Genetically determined
skin barrier defects and a dysregulated immune system lead to chronic inflammation. It is
known that atopic and healthy skin differ in bacterial colonization. Atopic skin is associated
with a lower microbiota diversity and higher amounts of potentially pathogenic bacteria like
Staphylococcus aureus. However, it is still subject of debate whether this different microbiota
composition is mainly a result or a cause of the inflammatory state in AD. To investigate this
question further, we started to analyze the influence of the skin microbiota of healthy in-
dividuals and AD patients on a 3D skin equivalent representing healthy skin. To this end,
defined skin areas were rinsed with a saline/detergent solution to harvest the microbiota.
Subsequently, the rinsing solution was sequentially centrifuged and stored at -80�C in a
glycerol-pellet. These microbiota samples were then applied to the surface of a 3D skin
equivalent. After stimulation, gene expression of inflammatory mediators, barrier and defense
molecules was analyzed by real-time PCR. The microbiota of AD patients was compared with
localization-, gender- and age-matched microbiota samples of healthy control persons. As a
general result, we observed that the microbiota-treatment of the 3D skin equivalents induced
the expression of several inflammatory and defense mediators (e.g. cytokines, antimicrobial
peptides). The microbiota derived from lesional AD-skin induced higher levels of several
inflammatory mediators as compared to the microbiota of healthy skin or non-lesional AD
skin. Especially the expression of the AD-associated inflammatory mediator thymic stromal
lymphopoietin (TSLP) was markedly increased by the microbiota derived from lesional AD
skin. These findings indicate that the altered skin microbiota in AD may amplify the
inflammation process through the induction of host inflammatory mediators such as TSLP.

369
Direct anti-psoriatic effect of Apremilast on epidermal keratinocytes
S Kataoka1,2, M Takaishi2, k Nakajima2 and S Sano2 1 Science Research Center, Kochi
University, Nankoku, Japan and 2 Dermatology, Kochi University, Nankoku, Japan
Psoriasis developed through abnormal crosstalk between the immune cells and epidermal
keratinocytes. Apremilast is an oral phosphodiesterase 4 (PDE4) inhibitor and has been
approved for the treatment of patients with plaque psoriasis and psoriatic arthritis. Cyclic
adenosine monophosphate (cAMP) has a significant role as a secondary messenger and PDE4
degrades intercellular cAMP to AMP. It is widely recognized that PDE4 inhibition by Apre-
milast increases intracellular cAMP levels in immune cells, thereby in turn suppress the
expression of proinflammatory cytokines, such as TNF-a, IFN-g and IL-23, which are all
linked to psoriasis development. However, its direct effect on epidermal keratinocytes have
been poorly understood. To this end, we treated normal human epidermal keratinocytes
(NHEK) with Apremilast in vitro. Real-time RT-PCR analysis revealed that Apremilast
downregulated psoriasis-related gene expression in either unstimulated or cytokine-stimu-
lated NHEK cells. The results suggested that Apremilast directly had an impact not only on
immune cells but on keratinocytes presumably through cAMP-mediated damping of psoria-
sis-related gene expression.

370
Cytokines and filaggrin expression alter AD skin-derived Staphylococcus
aureus uptake into keratinocytes
R Miyake1, K Iwamoto1, M Sugai2 and M Hide1 1 Department of Dermatology, Hiroshima
University, Hiroshima, Japan and 2 Antimicrobial Resistance Research Center, National
Institute of Infectious Diseases, Tokyo, Japan
Staphylococcus aureus (S. aureus) is frequently detected in patients with AD and decreased
diversity of bacterial flora on the skin surface (dysbiosis) has come to be considered as an
important pathogenic factor of AD. We previously demonstrated altered skin immune re-
sponses induced by AD skin-derived strains of S. aureus (AD strain) compared to those by
standard strains of S. aureus. However, detailed mechanisms underlying S. aureus coloni-
zation have not been sufficiently elucidated. To investigate how the colonization of S. aureus
is controlled by the skin barrier dysfunction and cytokine milieu of skin, we quantitated the
number of internalized AD strain within the keratinocyte (KC, HaCaT). Fluorescent labeled S.
aureus was detected using a cell imaging system (Opera PhenixTM), which is designed for
high-throughput screening assays. KC was stimulated by heat-inactivated AD strain and
standard strain respectively, with or without Th1 cytokine (IFN-g, 100ng/ml) and Th2 cyto-
kines (IL-4 and IL-13, 10ng/ml respectively) for 24hr. In time course, only AD strain could
adhere to KC in about 15 minutes, and was rapidly internalized into KC within 3 hr. The
internalized number of AD strain into KC (2361�467 spots / 100 KC, mean�SD) was
significantly higher than those of standard strain (991�71 spots / 100 KC). Under Th1 cyto-
kine, the number of internalized AD strain (838�201 spots / 100 KC) in KC as significantly
decreased compared to control. With regard to Th2 cytokines, there is no effect on the
internalization of AD strain. When filaggrin (FLG) of KC was knocked-down by using specific
SiRNA, AD strain was significantly accumulated into FLG knocked down KC (2993�399
spots / 100 KC) compared to control one (1845�286 spots / 100 KC). In this study, Th1
cytokine reduced the internalization of AD strain, whereas KC with reduced FLG condition
allow AD strain to accumulate in KC, promoting long-term detection of S. aureus in AD skin.

371
The expression of p19 and EBI3 in epidermal keratinocytes under the
stimulation with inflammatory cytokines
K Tachibana1,2, M Kobashi1, S Sugimoto1, H Nomura1, M Ouchida3 and S Morizane1 1
Dermatology, Okayama University Graduate School of Medicine, Dentistry, and Pharma-
ceutical Sciences, Osaka, Japan, 2 Dermatology, Osaka International Cancer Institute,
Osaka, Japan and 3 Molecular Oncology, Okayama University Graduate School of Medi-
cine, Dentistry, and Pharmaceutical Sciences, Okayama, Japan
Interleukin (IL)-12 family cytokines comprised of a heterodimer, including IL-12, IL-23, IL-27,
and IL-35, play critical roles in multiple immune responses such as psoriasis. A new cytokine
IL-39 comprised of IL-23p19 and Epstein-Barr Virus-induced 3 (EBI3), was firstly reported in
2015. The mRNA of IL-23p19 and EBI3 has been detected respectively in keratinocytes
stimulated with poly(I:C). In addition, IL-39 has been shown to mediate inflammation and
expansion of neutrophils in lupus model mice. Clinically, an anti-interleukin-23p19 mono-
clonal antibody such as guselkumab has a good response to moderate-to-severe psoriasis in
adult patients. IL-39 might be involved in the pathogenesis of psoriasis and guselkumab might
bind to both IL-23 and IL-39. However, the association between IL-39 and psoriasis has not
been reported yet. To clarify the association, we here focused on normal human epidermal
keratinocytes (NHEKs) and stimulated the cells with inflammatory cytokines related to pso-
riasis, such as tumor necrosis factor-a(TNF-a), IL-17A, IFN-g, and those combination, and
analysed the expressions of human p19, EBI3 with real-time PCR, and p19, EBI3, and IL-39
protein in NHEK culture media with ELISA. We observed that the expressions of p19 and EBI3
were notable elevated especially with stimulating of three cytokines combination. In addi-
tion, p19 and EBI3 protein were detected in the supernatant under these stimulations.
However, we have not detected the protein of IL-39, the heterodimer of p19 and EBI3, so far.
These results suggest that there are some possibilities. Epidermal keratinocytes express p19.
The p19 may form IL-39 with EBI3 at undetectable concentration, or form another unknown
heterodimeric cytokine, or exist as monomer or homodimer.

372
Inhibition of phosphatidylinositol-3-kinase d improves tissue destruction in
pemphigoid diseases by impairing neutrophil function
S Ghorbanalipoor1, S Emtenani1, K Izumi2, O Ibrahim1, J Hobusch1, K Bieber1, M Parker3, P
Smith3, E Schmidt1,4 and R Ludwig1 1 Lübeck Institute of Experimental Dermatology, Lübeck,
Germany, 2 Department of Dermatology, Hokkaido University Graduate School of Medi-
cine, Sapporo, Japan, 3 Incyte Corporation, Wilmington, DE and 4 Department of
Dermatology, University of Lübeck, Lübeck, Germany
Phosphatidylinositol-3-kinase (PI3K) d-dependent pathways are essential for immune cell
activation. Targeting PI3Kd has beneficial effect in several preclinical models of inflammatory
disorders. PI3Kd contributes to T and B cell development, survival, and antigen recognition as
well as various neutrophil functions. Here, we investigated the effect of INCB050465, a novel
PI3Kd-inhibitor, on disease-driving pathways in the pemphigoid diseases (PD) namely bullous
pemphigoid (BP) and epidermolysis bullosa acquisita (EBA), which are autoantibody (aAb)-
induced and neutrophil-dependent. INCB050465 suppressed release of reactive oxygen
species (ROS) from immune complex (IC)-activated polymorphonuclear cells (PMNs) in a
dose-dependent manner. The effects were achieved at non-toxic concentrations, and the
compound has no ROS-scavenging activity, as evidenced by a cell-free ROS assay. When
cryosections of human skin were incubated with BP or EBA IgG and subsequently with PMNs,
INCB050465 dose-dependently hindered the extent of dermal-epidermal separation. In a
final set of experiments, INCB050465 was used in the immunization-induced mouse model
of EBA. In this model, EBA-typical skin lesions were induced by immunization of mice with
recombinant type VII collagen. When in an individual mouse 2% or more of the body surface
area was affected by skin lesions, randomization to twice daily INCB050465 or vehicle was
performed. After 4-week treatment, the INCB050465 group showed significantly less skin
lesions compared with the vehicle-treated mice. In summary, we demonstrated that
INCB050465 ameliorates tissue destruction in PD by inhibition of neutrophil functions and
INCB050465 has thus emerged as a potential drug candidate for PD.

373
Fibroblasts are potentially the key sensors of epidermis lesion through
keratinocyte IL-1 signalling
S Cordier-Dirikoc, N Pedretti and F Bernard BIOALTERNATIVES, Gençay, France
Our aim was to revisit the primary sterile epidermis lesion considering the alarmins consti-
tutively expressed in the skin tissue and notably the IL-1 family members (IL-1fm) released by
lesional keratinocytes. We profiled human keratinocyte IL1fm both at mRNA and protein
level and modelized epidermis lesion using a standardized keratinocyte lysate or recombi-
nant IL-1fm in stimulation assays in a panel of skin resident cells or leukocytes. IL-8 and IL-6
were used as consensus chemokine and pro-inflammatory cytokine read-out, respectively.
Keratinocytes expressed at mRNA level IL1fm agonists (IL1A, IL1B, IL18, IL33, IL36G) and
antagonists (IL1RN, IL18BP, IL36RN). Cells in culture spontaneously released low and sig-
nificant amounts of IL-36g and IL-1Ra, respectively. Quantifications of IL1fm intracellular
content showed for IL-36 and IL-18 twice the amount of IL-1a. IL-1b was also detected
whereas IL-33 was not. Among antagonists, IL-36Ra was detected, but the most striking point
was the huge amounts of IL-1Ra in the lysate (over 100-fold than IL-1). Among all tested cell
types (melanocytes, endothelial cells, leukocytes and keratinocytes themselves), fibroblasts
exhibited by far the strongest sensitivity to keratinocyte lysate. Stimulations of fibroblasts with
recombinant IL-1fm evidenced IL-1a(b) as the most active cytokines, already efficient at
picomolar concentrations. A 4-log difference in IL-1 active doses was shown between fi-
broblasts and keratinocytes. In addition, the effect of keratinocyte lysate on fibroblasts was
completely blocked by anti-IL-1 receptor Ab and the effects of keratinocyte lysate and IL-1a
on fibroblast gene expression profile completely overlapped. Finally, we showed in titration
experiments that fibroblasts stimulated by IL-1a remained insensitive to IL-1Ra, even in 100-
fold excess. Altogether these data indicate that fibroblasts may act as local sensors of primary
epidermis lesion through keratinocyte IL-1 release. In this context, IL1-Ra released together
with IL-1, should protect other skin cells from activation and limit the inflammatory response.
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The role of HCV infection on the redox balance in lichen planus patients
I Nicolae1, MI Mitran2, CI Mitran2, M Tampa2, M Sarbu2, GL Popa2, CC Dragomirescu2, MI
Popa2 and SR Georgescu2 1 ”Victor Babes” Clinical Hospital for Infectious Diseases,
Bucharest, Romania and 2 “Carol Davila” University of Medicine and Pharmacy, Bucharest,
Romania
There are several studies showing the link between lichen planus (LP) and hepatitis C virus
(HCV) infection. However, the mechanisms involved are incompletely elucidated. Investi-
gating the implication of oxidative stress could shed some light on LP pathogenesis and its
link with HCV infection. We have enrolled 12 LP patients with HCV infection (group A), 12
patients without LP, with HCV infection (group B), 31 LP patients without HCV infection
(group C), and 26 healthy subjects (control group - group D). We have evaluated the total
antioxidant status (TAS) and malondialdehyde level (MDA) as a marker of oxidative stress
resulted from lipid peroxidation, using the spectrophotometric method. Only patients with
inactive hepatitis were included. The serum TAS levels were lower in group A (234.50�47.83
mmol/L), group B (255.83�39.65 mmol/L) and group C (269.83 �42.63 mmol/L) compared to
group D (316.46 �28.76 mmol/L), p <0.05. In addition, we have determined higher serum
MDA levels in group A (4.54 � 0.59 mmol/L), group B (4.43 � 0.48 mmol/L) and group C (4.23
� 0.59 mmol/L) compared to group D (1.99 � 0.23 mmol/L), p<0.05. Thus, we have observed
a progressive decrease in serum TAS levels and a progressive increase in serum MDA levels in
the studied groups, starting with group D. These results suggest that an imbalance between
oxidants and antioxidants is involved in both LP and HCV infection, which increases when
the two diseases are associated.

375
The balance between oxidants and antioxidants in patients with genital warts
M Tampa1, CI Mitran1, MI Mitran1, I Nicolae2, C Matei1, D Mihaila3, IC Antoniu1, MI Popa1

and SR Georgescu1 1 “Carol Davila” University of Medicine and Pharmacy, Bucharest,
Romania, 2 ”Victor Babes” Clinical Hospital for Infectious Diseases, Bucharest, Romania and
3 Emergency Hospital “Prof. Dr. Agrippa Ionescu”, Bucharest, Romania
Genital human papilloma virus (HPV) infection is the most common sexually transmitted
infection. It may be asymptomatic or manifests as benign or malignant lesions. The patho-
genesis of HPV infection is not completely elucidated; in most cases spontaneous viral
clearance occurs. In our study we have investigated the effect of HPV infection on the balance
between oxidants and antioxidants in patients with genital warts. We have determined the
serum levels of soluble receptor for advanced glycation end products (sRAGE), total oxidant
status (TAS) and total antioxidant status (TOS) in 15 patients with genital warts and 28 healthy
subjects. The serum levels of sRAGE were determined by ELISA method and the serum levels
of TAS and TOS by spectrophotometric method. We have found lower serum levels of sRAGE
in patients with genital warts compared to controls (1215.32 � 266.12 pg/ml vs. 1168.20 �
255.15 pg/ml p> 0.05). The serum levels of TAS were lower in patients with genital warts than
in controls (1.90 � 0.09 mmol Trolox Eq/L vs. 2.03 � 0.14 mmol Trolox Eq/L, p <0.05). The
serum levels of TOS were higher in patients with genital warts than in controls (3.09 � 0.25
H2O2Eq/L vs. 2.93 � 0.22 H2O2Eq/L, p ¼ 0.054). We have also investigated the relationship
between sRAGE and TAS and TOS. We have obtained a positive correlation between sRAGE
and TAS (rs ¼ 0.52, p< 0.05) and a negative correlation between sRAGE and TOS (rs¼ -0.75,
p <0.01) in patients with genital warts. Our results indicate that there is an imbalance be-
tween oxidants and antioxidants in patients with genital warts. The positive correlation be-
tween sRAGE and TOS and the negative correlation between sRAGE and TAS suggest that
sRAGE might be involved in maintaining the balance between oxidants and antioxidants.

376
Establishment of a novel in vivo mouse model of the IL-17 signaling pathway
suitable for explorations of PK/PD relationships
H Siller1, DSM Damlund1, M Sundqvist2, M Stahlhut3, K Roepstorff1 and L Hornum1 1 In vivo
biology & safety, LEO Pharma A/S, Ballerup, Denmark, 2 DMPK, LEO Pharma A/S, Ballerup,
Denmark and 3 In vitro biology, LEO Pharma A/S, Ballerup, Denmark
The IL-17 signaling pathway is a key driver of psoriasis and a validated target for treatment of
the disease. The purpose of the present study was to establish a mechanistic in vivo mouse
model of IL-17 signaling, suitable for modelling of PK/PD relationships for new psoriasis
therapies inhibiting this pathway. To obtain an IL-17 induced response in skin, which is the
relevant tissue for psoriasis translations, an intradermal cytokine injection model was
selected, with proximal biomarkers of clinical relevance as the primary endpoints. The bio-
markers were measured in ear tissue lysate 0.5-24 hours after cytokine injection, analyzing
both mRNA and protein levels. When IL-17A was injected intradermally in one ear of BalbC
mice, a clear upregulation of several proximal biomarkers was seen, including CXCL1 and
CCL20. However, the response was only evident at very high concentrations of IL-17A. To
obtain a response with lower, clinically relevant IL-17 levels, TNFa - which is known to act in
synergy with IL-17 - was co-injected with IL-17A. TNFa significantly potentiated the response
of IL-17A, resulting in robust upregulation of proximal biomarkers at IL-17A concentrations
that were within the concentration range reported in skin samples from psoriasis patients. The
upregulated biomarkers included CXCL1 and CCL20, with the peak response observed 1-4
hours after the intradermal cytokine injection. To confirm that the biomarker response was
dependent on IL-17A, we determined the therapeutic effect of an anti-IL17A antibody.
Indeed, antibody doses ranging from 1 to 10 mg/kg inhibited the biomarker response. In
conclusion, we have established a mechanistic mouse model of the IL-17 signaling axis
which enables in-depth investigations of the PK/PD relationships of therapeutic interventions
targeting this signaling pathway.

377
MicroRNA as a disease marker of neutrophilic skin disease
Y Higashi1, M Yamakuchi2, T Fukushige1, T Hashiguchi2 and T Kanekura1 1 Dermatology,
Kagoshima University Graduate School of Medical and Dental Sciences, Kagoshima, Japan
and 2 Laboratory and Vascular Medicine, Kagoshima University Graduate School of Medical
and Dental Sciences, Kagoshima, Japan
Neutrophilic skin diseases are a group of disorders characterized by intense dermal infiltra-
tion of neutrophils without infection. They include pyoderma gangrenosum, pustular psori-
asis, Behçet’s disease and so forth. We reported that granulocyte and monocyte adsorption
apheresis (GMA) is a useful treatment modality for such refractory skin diseases. Microarray
analysis of microRNAs (miRNAs) was performed using sera of patients with neutrophilic skin
diseases before and after GMA. Several miRNAs significantly increased in patients compared
to control subjects. The expression of these miRNAs decreased after apheresis, suggesting that
these miRNAs might be involved in the pathogenesis of neutrophilic skin decreases. For in
vitro study, we used an all-trans retinoic acid (ATRA)-induced differentiated HL-60, a human
acute promyelocytic leukemia cell line. When HL-60 was treated with ATRA, the cells were
differentiated to neutrophilic cells which show increased cytoplasm to nucleus ratio,
increased condensated chromatin, and nuclear segmentation. The expression of above
mentioned miRNAs increased during the differentiation of these cells. Moreover, miRNAs
regulate proliferation of cultured keratinocytes. These data suggest that miRNAs play
important role in neutrophil differentiation and proliferation of keratinocyte in neutrophilic
disorder such as psoriasis and could be a marker of disease severity and response of GMA.

378
Induced psoriasis-like inflammation in an air pouch mouse model
FT Charitidis, D Damlund, N Svitacheva and J Koch In Vivo Biology & Safety, LEO Pharma
A/S, Ballerup, Denmark
Human psoriasis is a complex autoimmune skin disease, affecting a significant number of the
global population. The initiation pathway comprises the differentiation and infiltration of
Th17 cells into the skin and is characterized by the production of IL-17A and IL-17F cyto-
kines. This results in a downstream cascade of events, including an exacerbated inflammatory
response. In order to establish a more simplified mechanistic mouse model of psoriasis
inflammation, we utilized the 6-day air pouch mouse model and aimed for the induction of a
psoriasis-like inflammation by injecting a cocktail of inflammatory triggers into the air pouch
cavity. The combination of anti-CD3 and IL-23 with or without IL-1b resulted in significantly
increased IL-17A and IL-17F intra-pouch levels, and triggered a downstream production of
the CXCL1 chemokine. The produced cytokines were detectable even 72 hours post-induc-
tion. In addition, TCRb was downregulated on the cell surface of CD4 and CD8 positive T
cells, indicating intra-pouch T cell activation. The presence of anti-CD3 seemed to be
important for the increased production of the IL-17 cytokines, even at low concentrations.
Furthermore, anti-CD3 induced CD3 positive cell migration into the subcutis and the lining
tissue surrounding the air pouch cavity. In conclusion, the induced air pouch mouse model
can mirror the IL-23/IL-17 axis of psoriasis-like inflammation.

379
Characterizing the Role of PLCg2 in Autoantibody-induced Skin Inflammation
K Szilveszter, T Németh and A Mocsai Department of Physiology, Semmelweis University,
Budapest, Hungary
Phospholipase Cg2 (PLCg2) is an important member of immunoreceptor signaling expressed
mostly in haemopoietic cells. Gain-of-function mutations of PLCg2 have been reported in
both mice and human cases causing a complex syndrome involving skin manifestations
resembling epidermolysis bullosa. Previously we showed that PLCg2 deficient mice remained
protected in an autoimmune dermatitis model induced by the passive transfer of autoanti-
bodies against collagen type VII (anti-C7), which is a key anchoring fibril in the dermal-
epidermal junction. Our aim was to further characterize the mechanisms leading to this
phenotype in PLCg2 deficient mice. Anti-C7 antibody level in blood was tested by ELISA.
Histology samples were made followed by H&E and immunostaining. Leukocyte accumu-
lation in ear samples was measured by flow cytometry. Generation of proinflammatory
microenvironment in the skin was analysed by ELISA. Anti-C7 IgG was present in the cir-
culation and showed deposition along the dermal-epidermal junction in both genotypes.
According to histology and flow cytometry a severe dermal immune cell infiltration, mostly
neutrophil accumulation developed in wild type mice with the increase of proinflammatory
mediators in the inflamed skin. However, neutrophil infiltration and production of proin-
flammatory mediators were abrogated in PLCg2 deficient animals. Taken together, PLCg2
deficient mice were completely protected from skin inflammation upon anti-C7 treatment.
Neutrophil accumulation and the proinflammatory microenvironment failed to develop in the
skin in the absence of PLCg2. These results indicate that PLCg2 has an essential role creating
the proinflammatory milieu after autoantibody deposition in the skin.
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Innate lymphoid cells (ILCs) in healthy and atopic blood
N Alkon, W Bauer, C Bangert, P Brunner and G Stingl Department of Dermatology, Medical
University of Vienna, Vienna, Austria
To investigate the driving force behind the increase of ILCs in atopic dermatitis (AD) skin, we
numerically and phenotypically compared ILC (sub)populations in the blood of AD patients
and healthy controls (HC). For this purpose, peripheral blood mononuclear cells (PBMCs)
were isolated from clinically active AD patients (n¼19) and age-matched (35.5 � 0.1 years)
healthy individuals (n¼17), immunostained with a panel of subset-characterising antibodies
and analysed with a BD FACS Aria III sorter. Total ILCs were defined as viable CD45+, CD3-,
Lin-, CD127+, CD161+ mononuclear cells and expressed as percent of CD45+ cells (mean �
SEM). Subpopulations of total ILCs were defined as follows: ILC1 (CD117-, CRTH2-), ILC2
(CRTH2+), and ILC3 (CD117+, CRTH2-). Results obtained show that the amount of total ILCs
from PBMCs in AD patients is significantly lower than in healthy individuals (AD: 0.025 �
0.004; HC: 0.044 � 0.006, p ¼ 0.006). Comparing ILC subsets we observed significantly
higher frequencies of ILC1 and lower percentages of ILC2 within total ILCs in AD versus
healthy blood (ILC1: AD: 26.53 � 4.63; HC: 12 � 2.30; p ¼ 0.0104; ILC2: AD: 20.56 � 2.78;
HC: 34.32 � 3.66; p ¼ 0.0046). No significant difference was observed for ILC3 in the blood
of AD patients and HC. Our data support the concept that the reported increase of ILCs,
particularly ILC2, in AD skin is at least partly due to emigration from blood and that this
pathogenic loop could be a potential pharmacologic target.

381
Evaluation of pharmacological responses to subcutaneous injection of
adalimumab in InflammaSkin�, a full-thickness human ex vivo skin model
reproducing key features of psoriatic lesions
C Jardet1, E Bartnik3, E Braun1, A David1, A Dalapa-Amana1 and P Descargues2 1 Genoskin
SAS, Toulouse, France, 2 Genoskin Inc, Salem, MA and 3 Sanofi, Pharma, Francfort,
Germany
Genoskin recently developed InflammaSkin�, a T cell-driven skin inflammation model for
psoriasis based on the activation and differentiation into a Th17/Th1 phenotype of skin
resident T cells. This ex vivo human skin model is composed of epidermis and dermis with or
without the underlying subcutaneous tissue. In the presence of the adipose tissue, it is
designed to support subcutaneous delivery of therapeutic compounds. T-cell activation and
differentiation in InflammaSkin� with or without adipose tissue, led to a strong upregulation
of the release of IL-17A, IL-22, IL-27 and IFNg pro-inflammatory cytokines after 3- and 7-days
culture, as well as an important loss of tissue integrity and cell viability at the histological
level. Release of T cell-derived cytokines also led to overexpression of S100A7 and Keratin 16
epidermal activation marker. In order to assess pharmacological response of the model to
subcutaneous administration of biologics, adalimumab was injected in the fat tissue layer of
the model after 3 days of in situ activation and polarization of resident T-cells. Histological
analysis showed improvement of skin cells viability and partial restoration of skin structure 4
days after adalimumab delivery, as well as a strong decrease in S100A7 expression in the
epidermis suprabasal layers. Furthermore, analysis of cytokine levels in culture media showed
dose-dependent downregulation of IL-17A, IL-22 and IFNg but not IL-27 release, indicating
anti-inflammatory effect of therapeutic treatment with adalimumab, a well-known anti-TNF
immunosuppressive monoclonal antibody. In conclusion, we demonstrated that the Inflam-
maSkin� model with adipose tissue successfully responds to subcutaneous injection of bi-
ologics and could become key to assess the efficacy of subcutaneously-delivered therapeutic
compounds.

382
Infection by dermatophytes of reconstructed human epidermis is impaired by
PD169316 via inhibition of fungal growth
E Faway1, C Lambert de Rouvroit1, P Diaz2, B Mignon3 and Y Poumay1 1 URPHYM-NARILIS,
University of Namur, Namur, Belgium, 2 University of Montana, Missoula, MN and 3
FARAH, University of Liège, Liège, Belgium
Dermatophytosis is a superficial infection of keratinized structures of the host caused by
keratinolytic filamentous fungi named dermatophytes. Its prevalence is estimated around
20% in humans and has been increasing for the last decade. Classical antifungal agents are
rather effective against dermatophytosis but their systemic administration is confronted with
several problems. Systemic treatments are expensive and long-lasting, leading to a poor
patient compliancy, are often associated with toxicity, and are challenged by the emergence
of drug resistance. In this context, new antifungal compounds effective against dermatophytes
are required. In order to improve the current knowledge about dermatophytosis, and to
validate potential antifungal molecules, an in vitro model of reconstructed human epidermis
(RHE) infected by the common dermatophyte species Trichophyton rubrum has been
developed. This model is representative of dermatophytosis in vivo while fungal elements
invade the stratum corneum of RHE. Because p38 mitogen-activated protein kinase (MAPK)
had been found activated in RHE, the potential involvement of this signaling pathway was
investigated during dermatophytosis by the use of several specific inhibitors of p38 activity.
Among them, PD169316 alone was able to protect RHE against fungal invasion after infection
by T. rubrum. Moreover, the integrity of the epidermal barrier is protected by PD169316 and
is concurrent with a reduced expression of both pro-inflammatory cytokines and antimicro-
bial peptides usually released during infection. Analyzed on Sabouraud agar, PD169316 was
able to directly impair the growth of T. rubrum, as well as of other dermatophyte species.
PD169316 is the only p38 MAPK inhibitor that exhibits such impact on dermatophyte growth
and invading ability. Thus, data suggest that PD169316 may act on target required for
dermatophyte growth itself and might reveal new strategy of antifungal treatment.

383
Distinguishable bacterial and fungal dysbiosis in skin of patients with Atopic
Dermatitis or Netherton Syndrome
V Moosbrugger-Martinz1, H Hackl2, R Gruber1, D Orth-Höller3 and S Dubrac1 1 Department
of Dermatology, Venereology and Allergology, Innsbruck, Austria, 2 Division of Bioinfor-
matics, Biocenter, Medical University of Innsbruck, Innsbruck, Austria and 3 Division of
Hygiene and Medical Microbiology, Medical University of Innsbruck, Innsbruck, Austria
Atopic dermatitis (AD) is an inflammatory skin disease, in which epidermal barrier impair-
ment, often owing to FLG null mutations, precedes immune hyper-responsiveness. Ichthyosis
vulgaris (IV) is characterized by FLG null mutations and non-inflammatory dry skin. SPINK5
null mutations in Netherton syndrome (NS) lead to erythroderma and atopic manifestations.
Thus, AD, IV and NS share clinical, genetic or immunological similarities. We sought to
evaluate effects of specific skin disease features i.e. ichthyotic and/or atopic manifestations on
bacterial and fungal microbiota. The bacterial and fungal skin microbiota was determined by
using 16S rRNA (V4) and ITS gene sequencing and the Illumina MiSeq platform at two body
sites in patients with AD with or without FLG null mutations or skin lesions, IV or NS and in
healthy donors. We found that bacterial richness and evenness were suggested to greater
variations than those of fungi in response to skin diseases. Severity of epidermal barrier
impairment controlled bacterial but not fungal skin composition. Proportions of Firmicutes
(Staphylococcaceae) and Actinobacteria (Corynebacteriaceae) were augmented in ichthyoses
and lesional AD, whereas proportions of Proteobacteria and Bacteroidetes were reduced,
regardless of body sites. Ascomycota were increased in AD and NS but owing to the
expansion of different fungal species. Potentially pathogenic bacteria (Staphylococci and
Corynebacteria) were particularly abundant in IV and NS. Severity of epidermal barrier
impairment superseded physicochemical properties of body sites to alter skin bacterial
communities but had no effects on fungal microbiota. Thus, distinguishable bacterial and
fungal dysbiosis in AD, NS, and IV emphasizes disease-specific pathomechanisms.

384
Mitochondria: novel therapeutic targets in atopic dermatitis?
G Leman1, P Pavel1, M Hermann2, E Gnaiger3, P Elias4 and S Dubrac1 1 Department of
Dermatology, Venereology and Allergology, Innsbruck, Austria, 2 KMT Laboratory,
Department of Visceral, Transplant and Thoracic Surgery, Center for Operative Medicine,
Medical University of Innsbruck, Innsbruck, Austria, 3 D. Swarovski Research Laboratory,
Department of Visceral, Transplant and Thoracic Surgery, Medical University Innsbruck,
Innsbruck, Austria and 4 Department of Dermatology, University of California, San Fran-
cisco, CA
Atopic dermatitis (AD) is a chronically relapsing inflammatory skin disease with a high
prevalence worldwide. AD is a complex disease in which epidermal barrier impairment is
considered the pathologic cornerstone. Moreover, there is a consensus that abnormal
epidermal barrier function is the driving force in the development of skin inflammation,
which, in turn, further weakens the barrier and perpetuates a vicious pathological cycle.
Defective epidermal barrier leads to sustained epidermal cell renewal. The latter condition
creates energetic stress in epidermal cells because of the high energy-demand of cell pro-
liferation. Thus, we hypothesized that mitochondria, as the cell’s major energy producers,
were hyperactivated in AD skin. We found more mitochondria in the epidermis of AD pa-
tients when compared to healthy donors. Moreover, mitochondria activity was enhanced in
primary keratinocytes isolated from AD skin when compared to healthy cells. In addition, we
observed, in AD keratinocytes, an upregulation of the expression of MnSOD and CuSOD.
This increase of detoxification enzymes remained insufficient to restore the cellular redox
balance, because pro-oxidant molecules mainly accumulated in mitochondria isolated from
AD keratinocytes. Generation of 3D organotypic cultures (HEEs) with patient and healthy
control cells confirmed results obtained with primary cells. Moreover, treatment of HEEs with
drugs targeting mitochondria and mitochondria-related oxidative stress ameliorated cellular
and molecular abnormalities in AD HEEs, including expression of filaggrin and corneo-
desmosin. Thus, mitochondria might be novel therapeutic targets in AD.

385
Ruxolitinib cream ameliorates a preclinical model of skin dermatitis via
modulation of inflammatory T-cell subsets
M Scuron, B Fay, M Parker, R Collins, E Huarte, W Yao and P Smith Incyte, Wilmington, DE
Allergic contact dermatitis, is driven by an overreaction of the body’s immune system to a
normally harmless substance resulting in skin inflammation. Preclinically, topical adminis-
tration of the T helper 2 (Th2) hapten fluorescein isothiocyanate (FITC) drives an immuno-
genic sensitization in mice and recall challenge on the ear triggers a localized inflammatory
contact hypersensitivity. Pharmacological inhibition of the Janus kinase (JAK)-signal trans-
ducer and activator of transcription (STAT) pathway has previously demonstrated efficacy in a
Phase 2 clinical trial in patients with atopic dermatitis (AD) (NCT03011892). Ruxolitinib
cream, a topical JAK1/2 inhibitor, is currently being evaluated in clinical trials for the treat-
ment of mild-to-moderate AD (NCT03745638, NCT03538041 and NCT03745651). The
experimental goal was to evaluate the dose-dependent efficacy of ruxolitinib cream as a
topical monotherapy for the modulation of experimentally induced contact dermatitis in
mice. Acute and chronic dermatitis was induced in Balb/C mice via FITC sensitization and
subsequent recall response. Topical administration of ruxolitinib cream was compared to
steroid (Betamethasone cream, 0.05%). Efficacy was quantified via inflammatory edema,
immune phenotyping, tissue histology and immune pathway analysis. Topical administration
of 1.5% ruxolitinib cream (q.d. and b.i.d) dose-dependently reduced inflammatory swelling
and lichenification following recall FITC challenge in both acute (p<0.05) and chronic
(p<0.05) contact dermatitis. Ruxolitinib efficacy was associated with a significant (p<0.01),
dose-dependent, reduction in Th2 lymphocytes within the auricular (draining) lymph node).
Pathway analysis revealed downregulation of inflammatory mechanisms consistent with
JAK1/2 inhibition. Ruxolitinib cream was highly effective at inhibiting contact dermatitis in
mice, ameliorated pro-inflammatory mechanisms and reduced skin thickening. Together, the
data suggest that ruxolitinib cream may have potential as a therapeutic agent for the treatment
of contact dermatitis.

ABSTRACTS | Innate Immunity and Inflammation

S280 Journal of Investigative Dermatology (2019), Volume 139



386
Senescence induces pro-apoptotic features in tumor cells enabling targeted
senolysis by type I immune-mediators and subsequent phagocytic clearance
K Böhm Department of Dermatology, Eberhard Karls University Tübingen, Tübingen,
Germany
The induction of senescence in cancer cells is an increasingly relevant strategy in tumor
therapy. Senescence can be induced using therapeutic compounds (TIS e therapy induced
senescence) or type I cytokines IFNy and TNF (CIS e cytokine induced senescence). In vivo
treatment with IFNy and TNF can induce senescence in tumors cells. Here we show that CIS
induction leads to both pro-apoptotic and anti-apoptotic features in murine cancer cells.
Following CIS the majority of cancer cells remains viable, shows SA-ß-Gal activity and arrests
proliferation. Simultaneously, the cells accumulate features commonly associated with early
apoptotic events. Thus, CIS leads to the surface localization of negatively charged phos-
pholipids leading to a loss of the original membrane composition. This is accompanied by the
increased protein levels of pro-apoptotic proteins (e.g. BID) as well as mitochondrial outer
membrane permeabilization (MOMP) and Cytochrome c release. While CIS increases Cas-
pase 3 activity in cancer cells, the increase in anti-apoptotic protein Bcl-2 counteracts a
possible death induction, what may drive cancer cells into the state of senescence. Yet, the
CIS-acquired vulnerabilities make the cancer cells susceptible to secondary apoptosis
(senolysis) by immune mediators and clearance by macrophages. Thus, while non-senescent
cancer cells resist the phagocytosis by macrophages, senescent cancer cells were phagocy-
tosed following senolysis induced by type I macrophages. Therefore, senolysis is required for
the clearance of senescent tumor cells. Having identified mechanisms allowing the natural
clearance of remaining senescent cancer cells now allows to address, whether senescent
cancer cells cause harm to the organism and should be deleted or whether they are protective
by inducing tumor specific immune responses.

387
Ex Vivo Visualization and Extended Drug Release from a Dissolvable
Microarray
K Troensegaard Nielsen, A Huss Eriksson, M Funch Carlsen, K Engell, J Jansson, K Petersson,
M Røpke and P Kemp LEO Pharma, Ballerup, Denmark
The aim of the study was to investigate a dissolvable microarray (MA) patch in terms of skin
insertion and drug release in ex vivo human skin for 6 days and in vivo using minipigs for 4
days. The patches contain polymeric, microscopic arrays composed of a fast dissolving drug-
free backing layer and slowly dissolving drug containing tips. The calcipotriol and betame-
thasone dipropionate (BDP) is encapsulated in the tip and delivered in a pain-free and
minimally invasive manner by micro-perforation of the stratum corneum with 500 mm long
microneedles. MA needles were visualized by Scanning Electron Microscopy (SEM) and skin
penetration was studied using reflectance confocal microscopy (RCM). To study the extent
and duration of drug release from the MAs, a single application of a patch was compared both
ex vivo and in vivo to daily application of a gel containing the same active pharmaceutical
ingredients. Drug release was assessed at several time points after application by quantifying
target engagement (TE) biomarkers and drug metabolism reflecting free drug available in the
viable skin. Thus, calcipotriol release was assessed by quantifying the Vitamin D (VitD) TE
biomarkers CYP24A1 and CD14 by qPCR, and BDP release was assessed through quantifi-
cation of a BDP metabolite. RCM showed efficient penetration of the MA patches into the
upper dermis. The observed VitD TE biomarkers and BDP metabolite levels were similar for a
single applied MA patch compared to daily treatment with the comparator, Daivobet� gel for
up to 6 days in ex vivo human skin and up to 4 days in minipigs. Studies on calcipotriol and
BDP containing MA patches in human skin explants and Göttingen minipigs showed pro-
longed VitD target engagement and elevated BDP metabolite levels, on par with once daily
application of the comparator Daivobet� Gel. The MA patches are likely to offer a conve-
nient treat-and-go approach with reduced dosing frequency and are currently in Phase 1
clinical development in psoriasis.

388
Treatment with spesolimab, an anti-interleukin-36 receptor antibody,
in patients with generalized pustular psoriasis, is associated with the
downregulation of biomarkers linked to innate, Th1/17 and neutrophilic pathways
P Baum1, S Visvanathan2, S Bossert1, B Lang1, R Schmid1, S Garcet3, SJ Padula4, H Bachelez5,
C Thoma1 and JG Krueger3 1 Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach,
Germany, 2 Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, CT, 3 Laboratory for
Investigative Dermatology, Rockefeller University, New York, NY, 4 Boehringer Ingelheim
International GmbH, Ingelheim, Germany and 5 UMR INSERM U1163, Institut Imagine,
Paris, France
Generalized pustular psoriasis (GPP) is a rare, life-threatening disease, characterised by
recurrent flares of pustular, erythematous rashes, with a strong genetic linkage to the IL-36
pathway. The efficacy and safety of a single, open-label, intravenous dose of spesolimab (BI
655130; 10 mg/kg), an anti-IL-36R monoclonal antibody, was assessed in a Phase I trial
(NCT02978690) in 7 patients presenting with a moderate-to-severe GPP flare. To characterise
the molecular response to spesolimab, biomarkers in lesional skin and blood were analysed.
Spesolimab treatment resulted in all patients achieving a GPP Physician Global Assessment
(GPPGA) score of 0 or 1 by Week 4. In lesional skin, improvement in GPPGA score was
accompanied by a strong downregulation of genes associated with the IL-36 family (IL36G,
IL36A), innate immune response (TNF, IL1B, IL6), Th1/Th17-mediated inflammation (IL12B,
IL23, IL17C, IL22) and neutrophil attractant pathways (CXCL1/2/3/5/6/8, NCF1/2/4, ELANE).
In blood, pro-inflammatory genes involved in neutrophil activation (IL1B, CD177, S100A8/9,
S100A12, MMP9, MMP25) were strongly downregulated after spesolimab treatment; these
changes were accompanied by reductions in blood protein expression (IL-6, CRP, CXCL1,
IL1RN, CCL20). mRNA and protein reduction were observed as early as Day 7 after speso-
limab treatment and maintained through Week 4. Overall, in addition to clinical improve-
ments, inhibition of IL-36R with spesolimab was associated with strong downregulation of
neutrophil-focused pathogenic pathways in lesional skin and blood of GPP patients.

389
Spectrum of actions of PPARg modulation in acne sebum
E Camera2, M Ottaviani2, E Flori2, A Mastrofrancesco2, S Briganti2, F Marini1, V Lora2 and M
Picardo2 1 Department of Chemistry, ‘La Sapienza’ University, Rome, Italy and 2 Laboratory
of Cutaneous Physiopathology, San Gallicano Dermatological Institute IRCCS, Rome, Italy
Acne is a chronic inflammatory disease associated with dysseborrhea, hyperkeratinisation,
and activation of inflammatory responses in the pilosebaceous unit. A topical gel formulation
containing 1% w/w of a newly developed drug having a specific PPARg-modulating activity
has been tested in a phase I trial in 21 patients (10 F, 11 M, age 20.4 � 5.17 years) with acne
grade 3 or 4, as determined by lesion counting. Together with clinical evaluations, both
sebum lipidomics and markers of PPARg-activation were assessed in the sebum sampled from
the foreheads with adhesive patches at the baseline and following 3 and 12 weeks of treat-
ment. Sebum signatures were obtained with a chemometric approach that combined GC-MS
and LC-MS profiles with ANOVA simultaneous component analysis. PPARg protein expres-
sion was determined by WB. IL-1a amounts and degree of lipid oxidation were quantified by
ELISA and FOXO assay, respectively. Multiple lipids, arising from both the sebaceous and the
epidermal compartments, demonstrated to be quantitatively modified during the treatment.
Among the sebum lipids, a significant increase of the sebaceous-type triglycerides
(42�C�50) and a decreased percentage of wax esters, bound sapienate (C16:1n-10), and free
MUFA, C15:0 FA, and anteiso-branched FA was observed at 12 weeks. In contrast, a signif-
icant increase of the epidermal barrier-type very long chain FA (22�C�26), and a decrease of
cholesterol, occurred time-dependently at 3 and 12 weeks. Collectively, these data indicated
that both sebaceous and epidermal branches of the lipid metabolism pathways in the pilo-
sebaceous unit were modulated upon PPARg-targeting. The improvement of lipid profiles in
sebum was paralleled by a progressive and significant increase of the PPARg protein
expression in association with lower IL-1a concentrations, lipid oxidation, and overall lesion
counts (p<0.01), proving that the PPARg-agonist acted on the multiple pathogenic factors
involved in acne.

390
Lipid profiles of facial sebum in Acne Juvenilis in Nigeria
E Okoro2, A Adenle2, F Marini3 and E Camera1 1 Laboratory of Cutaneous Physiopathology
and Integrated Center of Metabolomics Research, San Gallicano Dermatological Institute
IRCCS, Rome, Italy, 2 Dermatology Unit, Federal Medical Centre, Keffi, Nigeria and 3
Department of Chemistry, ‘La Sapienza’ University, Rome, Italy
Acne is a common skin disease among adolescents. Increased sebum output and different
distribution of the sebum lipids are implicated in the pathogenesis of acne. Our objective was
to obtain biochemical signatures of sebum in acne juvenilis. A cross-sectional analytical study
was conducted among adolescents/young adults in Nigeria. Thirty participants with acne
(15F, 15M) and 30 age- and sex-matched controls were recruited. Facial sebum was collected
from the foreheads and the cheeks with adhesive patches and analysed by HPTLC and GC-
MS. The severity of acne was assessed by lesion counting. Statistical analyses were performed
using the SPSS.19 package and in-house routines running under MATLAB R2015b environ-
ment. Sebum amounts were higher in acne patients at both sites. Triglycerides (TG) and wax
esters (WE) determined by HPTLC were significantly more abundant in acne patients,
regardless the face site. These results, together with the evidence of lower C18:2 percentages
in acne, were consistent with previous reports. On the other hand, profiles of components
assessed by GC-MS showed that saturated fatty acids (FA), in particular straight chain, iso-
branched, and anteiso-branched isomers of the FA C13:0, C15:0, and C17:0 presented higher
levels in acne together with monounsaturated FA (MUFA) and squalene. The percentage of
squalene and cholesterol were, respectively, higher and lower in acne sebum. Squalene levels
of both sites were correlated positively with the number of non-inflammatory lesions. The
within-class distribution of FA in acne was shifted towards higher percentage of the straight
chain saturated FA C15:0, C16:0, and C17:0 and lower percentage of the anteiso-branched FA
C12:0, C14:0, C16:0, and C18:0. The latter results suggest an altered balance between
pathways involved in the synthesis of straight chain FA with odd C-number and of branched
FA with even C-number in the acne pathogenesis.

391
Ruxolitinib cream is highly effective at modulating a humanised rodent model
of psoriasis vulgaris
B Fay, M Parker, W Yao and P Smith Incyte, Wilmington, DE
Psoriasis is a chronic, immune-mediated disorder with cutaneous and systemic manifestations
resulting in substantial negative impact on patient quality of life. Psoriasis pathophysiology
involves abnormal keratinocyte proliferation, infiltration of T helper (Th)17, Th1 and Th22
lymphocytes and secretion of proinflammatory cytokines interleukin (IL)-17, IL-22, interferon
(IFN)g, and tumor necrosis factor (TNF)a. The Janus kinase (JAK)-signal transducer and acti-
vator of transcription (STAT) pathway is a critical mechanism for multiple inflammatory
mediators. Ruxolitinib cream, a topical JAK1/2 inhibitor, has previously been reported to be
efficacious in clinical trials for the treatment of plaque psoriasis (NCT00778700 &
NCT00820950). The goal of these preclinical studies was to elucidate the biological mech-
anisms that underpin the efficacy of Ruxolitinib cream in Th1 / Th17 mediated inflammatory
skin diseases. Non-lesional skin biopsies were obtained from psoriasis patients and trans-
planted onto immunodeficient mice. Three weeks after transplantation, mice were injected
intra-dermally with the donors’ super-antigen-activated peripheral blood mononuclear cells
(PBMCs) to develop a psoriasis-like lesion of the transplanted biopsy. Ruxolitinib cream (1.5%
w/v) was administered daily after injection of patient PBMCs. Efficacy readouts included
depth of reti-ridges (papillae), Ki67 positive keratinocytes and inflammatory pathway analysis.
Ruxolitinib cream (1.5% w/v) treatment significantly reduced skin thickening in the psoriatic
lesion biopsy, and this was associated with reduced keratinocyte proliferation. Conclusion:
Ruxolitinib cream (1.5% w/v) topically administered is highly effective at reducing multiple
lesional parameters in this Th1 / Th17 dependent humanised rodent model of psoriasis
vulgaris.
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Ruxolitinib cream ameliorates spontaneous atopic dermatitis in the IL-33
transgenic mouse model
M Parker, B Fay, W Yao and P Smith Incyte, Wilmington, DE
Atopic dermatitis (AD) is characterized by intense itch and recurrent eczematous lesions.
Interleukin (IL)-33 is constitutively produced from the structural and lining cells, including
skin epithelial cells, which are exposed to the environment. Extracellular IL-33 binds to ST2
on T helper 2 (Th2) cells and various innate immune cells including mast cells, eosinophils
and innate lymphoid cells. In AD patients, IL-33 overexpression in the epidermis, infiltration
of ST2-positive cells and elevated serum IL-33 levels has been implicated in disease patho-
genesis. Transgenic mice with constitutive epidermal-specific IL-33 expression (IL-33tg)
spontaneously develop a progressive, AD-like skin inflammation and pruritis. The Janus ki-
nase (JAK)-signal transducer and activator of transcription (STAT) pathway is involved in AD-
related cytokine signaling, including IL-33, mediating downstream inflammation and barrier
alterations. Ruxolitinib cream, a topical JAK1/2 inhibitor, is currently being evaluated in
clinical trials for the treatment of mild-to-moderate AD (NCT03745638 & NCT03538041 and
NCT03745651). Our goal was to evaluate Ruxolitinib cream as a monotherapy for the
treatment of pruritis in the spontaneous onset IL-33 transgenic mouse model of AD. Animals
were randomized to four treatment groups; vehicle cream (bid), ruxolitinib cream 1.5% (bid),
topical steroid (clobetasol 0.05%) and vehicle treated (bid) non-transgenic littermates.
Scratching and grooming analysis was performed at 14 and 24 weeks of age. Skin inflam-
mation and mast cell frequency were quantified by histology. Tissue biopsies were analyzed
for JAK-STAT pathway modulation and disease pathogenesis markers. Ruxolitinib cream
treatment (1.5% bid) demonstrated sustained amelioration of pruritus (p<0.05) and abnormal
grooming behaviors (p<0.001) at 14 and 24 weeks of age. Chronic topical administration of
ruxolitinib cream was well tolerated in the IL-33tg mice. Together, these data support the
scientific rationale that ruxolitinib cream, a topical JAK1/2 inhibitor, may have potential as a
therapeutic agent for the treatment of atopic dermatitis.

393
Immune characteristics of scalp and skin psoriasis
I Szabó, K Gáspár, A Khasawneh, A Jenei, Z Dajnoki, EA Janka, B Medgyesi, A Szegedi and A
Kapitány Department of Dermatology, University of Debrecen, Debrecen, Hungary
Recent studies have found a diverse cellular and humoral composition of both innate and
adaptive immunity in healthy sebaceous gland rich (SGR) skin compared to sebaceous gland
poor (SGP) skin areas, along with different barrier features. In the present study we aimed to
compare cellular and molecular immune mechanisms between scalp psoriasis, localized to
SGR skin and skin psoriasis developing on SGP skin regions. Skin samples from scalp pso-
riasis and from skin psoriasis were obtained and disease-specific immune cells and related
cytokines (Th1: IFNg, IL-12; Th17: IL-17, IL-23, common inflammatory molecules: IL-1b,
TNFa) chemokines (CCL2, CCL20), antimicrobial peptides (AMPs, S100A7/8/9, DEFB4B,
LCN2) and barrier molecules (LOR, FLG, KRT6, KRT17) were analysed by immunohisto-
chemistry and qPCR. In scalp psoriasis, neither the number of CD4+ T cells nor that of
CD11c+ myeloid dendritic cells (mDCs) and CD1a+ Langerhans cells were measured to be
significantly different when compared to skin psoriasis. Similarly, regarding the expression of
Th1/Th17 related cytokines, AMPs, chemokines and barrier molecules, no remarkable dif-
ferences were found between the investigated two groups, except for 2 molecules (CCL20 and
LCN2), which showed significantly elevated levels in scalp psorasis samples. Our results
suggest that the immune characteristics of psoriasis located on SGR and SGP skin are similar
and they are independent of the original immune characteristics of the diseased skin region.
Although the formulation of the local therapy should be different in psoriasis localized on the
scalp than in other skin areas, our results do not indicate the necessity to develop active
ingredients with different mechanism-of-action for scalp and skin psoriasis.

394
IL-23 Antibodies in Psoriasis e a Non-Clinical Perspective
L Zhou1, Y Wang2, QWan1, D Perron1, R Zhu1, LWang1, S Gauld2 and T Veldman1 1 Abbvie
Bioresearch Center, Worcester, MA and 2 Abbvie, North Chicago, IL
Several monoclonal antibodies that inhibit IL-23 through interaction with either the p19 or
p40 subunit, have been developed for the treatment of moderate-to-severe plaque psoriasis in
adults. In this study we present non-clinical data comparing ustekinumab, guselkumab, til-
drakizumab and risankizumab with regards to IL-23 binding affinity, mode of action, in vitro
potency and in vivo efficacy in an animal model. Risankizumab and guselkumab are high
affinity antibodies, whereas ustekinumab and tildrakizumab have off-rates that are 8 to 10-
fold faster than risankizumab. In a biacore study, risankizumab and guselkumab inhibit the
binding of IL-23 to the IL23Ra subunit as expected for competitive inhibitors of the p19/
IL23Ra interaction, whereas tildrakizumab did not. Tildrakizumab reduces the IL-23 affinity
for IL23Ra, but does not completely block the interaction. This unusual mechanism of inhi-
bition suggests that tildrakizumab is a negative allosteric modulator. Ustekinumab is a
competitive inhibitor of the p40/IL-12Rb1 interaction and, as expected, did not inhibit the
binding of IL-23 to IL23Ra. The differences in affinity and mode of inhibition result in potency
differences in bioassays in which risankizumab is about 3-fold more potent than guselkumab,
5-fold more potent than ustekinumab and about 50-fold more potent than tildrakizumab in
inhibiting IL-23 signaling. The in vivo efficacy of the antibodies was evaluated in a human IL-
23 induced ear-swelling mouse model. Risankizumab and guselkumab robustly inhibited ear
swelling at doses ranging from 1-25 mg/kg whereas the effects with ustekinumab were milder
at comparable doses and tildrakizumab was ineffective. In a head-to-head study at low dose,
risankizumab was more effective than guselkumab in reducing IL-17, IL-22 and keratinocyte
gene expression. Risankizumab’s unique ability to achieve biological activity in the inflamed
mouse ear tissue at low systemic antibody concentration (1 mg/mL) is currently being in-
vestigated.

395
Mas-related G-protein coupled receptor-B2 participates in imiquimod induced
dermatitis through degranulation of mast cell
Y Hao1,2, D Che3, B Peng1, Y Zheng1, L He3 and S Geng1 1 Department of Dermatology,
Northwest Hospital, The second affiliated hospital of Xi’an Jiaotong University, Xi’an, China,
2 Department of Dermatology, The second affiliated hospital of Baotou Medical College,
Baotou, China and 3 School of Pharmacy, Xi’an Jiaotong University, Xi’an, China
Imiquimod (IMQ) is a common drug in skin disease treatment. However, the side effects of
IMQ occurred frequently, which manifested as erythema, itch, and pain, while the mecha-
nism has not been fully understood. Mast cells have been found at the lesion after IMQ
treatment, and MRGPRX2 on mast cells has been proved to induce pseudo-allergic reaction
in chronic urticaria, contact dermatitis, and other skin diseases. Whether IMQ related
dermatitis is mediated by mast cell degranulation via MrgprB2/MRGPRX2 need to be
addressed. We obtained H&E and immunofluorescence staining to observe changes of his-
topathology and degranulation of mast cells in IMQ dermatitis mouse model. Mice hindpaw
swelling, enzyme-linked immunosorbent assays and degranulation assays were performed to
measure allergic mediators both in vivo and in vitro. The results suggested that IMQ could
activate mast cells degranulation in an IgE-independent way in IMQ related dermatitis. IMQ
also promoted the infiltration of inflammatory cells, released inflammatory related factors,
and eventually caused pseudo-allergic reaction. This may be the underlying mechanism by
which IMQ causes cutaneous side effects. Our study helps to elucidate the mechanism of
IMQ in regulating the immunity and provides a new possible therapeutic target for the pre-
vention of its side effects.

396
Roles of RNA-binding proteins in inflammatory skin diseases
J Shin, Y Hwang, C Hwang and Y Lee Department of Dermatology, Chungnam National
University, Daejeon, Korea (the Republic of)
RNA-binding proteins (RBPs) are proteins that bind RNA and regulate the fate and function of
the bound RNAs. RBPs regulate the expression of target mRNA by modulating splicing,
polyadenylation, localization, translation and decay. Specific RNA binding motifs, including
AU-rich elements (AREs), GU-rich elements or polypyrimidine tracts, may interact with a
variety of RBP, resulting in opposing mRNA fates such as stabilization or destabilization of
target transcripts. Various inflammatory cytokine mRNAs contains RNA binding motifs within
the 3’-untranslated region (UTR) and RPBs are important regulators of the immune response.
In this study, we determined the roles of RBPs in inflammatory skin diseases such as psoriasis
and alopecia areata. We targeted RPBs such as tristetraprolin (TTP), AU-binding factor 1
(AUF1), Adenine-thymine (AT)-rich interactive domain containing protein 5a (Arid5a), and
Human antigen R (HuR). TTP and AUF1 promote mRNA degradation. Conversely Arid5a and
HuR increase mRNA stability. First we examined the expression of RBPs in psoriasis and
alopecia areata and also checked the expression of RBPs during PAMP-induced inflammation
in keratinocytes. To further study the effects and mechanism of RBPs on innate immunity of
keratinocytes, we conducted overexpression and knockdown of RBPs by transduction of
adenoviruses and examined the effects on inflammatory responses in keratinocytes. Knock-
down of Arid5a inhibited PAMP-induced inflammation in keratinocytes. These results provide
a new mechanism to understand the pathogenesis of skin inflammatory diseases.

397
The role of Keratins in modulating carcinogenesis via communication with
cells of the immune system
I Sequeira, J Neves, D Carrero, K Liakath-Ali, P Morgan, G Lombardi and FM Watt King’s
College London, London, United Kingdom
The inability to resolve chronic inflammation is considered one of the initial triggers of
carcinogenesis. Until recently, keratins were mainly regarded as cytoskeletal scaffolds;
however, there is an emerging role for keratins in the regulation of epidermal immunity.
Keratin 76 (Krt76) is expressed in the differentiated epithelial layers of skin, oral cavity and
squamous stomach. Krt76 downregulation in human oral squamous cell carcinomas corre-
lates with poor prognosis. We show that genetic ablation of Krt76 in mice leads to spleen and
lymph node enlargement, an increase in regulatory T cells (Tregs) and high levels of pro-
inflammatory cytokines. Krt76-/- Tregs have increased suppressive ability correlated with
increased CD39 and CD73 expression. The Krt76-/- mouse serves as a model to explore the
link between chronic inflammation and cancer, providing an opportunity to examine the
impact of aberrant epithelial differentiation and consequent chronic inflammation on
tumourigenesis. We observed that loss of Krt76 increases carcinogen-induced tumours in
tongue and squamous stomach. The carcinogenesis response includes upregulation of pro-
inflammatory cytokines and enhanced accumulation of Tregs in the tumour microenviron-
ment. Our study highlights the importance of keratins as immunomodulators and demonstrate
their importance in tumour progression.
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“Correlation of the severity of psoriasis with the complexity of coronary heart
disease. Observation study with retrospective data evaluation”
G Sofidis, A Patsatsi, D Papathemeli, N Konstantinidis, E Karagiannidis, P Daskalaki, K
Papadopoulos, S Roumeliotis, I Katsadouros and G Sianos Aristotle University, Thessaloniki,
Greece
Major studies have shown that the risk of a cardiovascular event is increased in patients with
psoriasis. However, most of these studies, often do not have a clearly documented history of
cardiovascular disease in the populations studied. In addition, there are no systematic studies
and reports correlating the severity of psoriasis with the complexity of CAD, as quantified by
SYNTAX score. In 2005, a team of researchers proposed a system of coronary heart disease
complexity in order to select optimal reperfusion technique in coronary patients. The purpose
of this study is to demonstrate the correlation between the severity of psoriasis and the
complexity of CAD, as demonstrated angiographically and quantified by SYNTAX score. We
retrospectively studied 47 patients with psoriasis who had a history of CAD. We compared the
prevalence of psoriasis severity in a sample of CAD patients confirmed by coronary angi-
ography and quantified by the SYNTAX score and in a non-CAD patient control sample. The
correlation of the severity of psoriasis with the complexity of coronary artery disease was the
main research question of the study, namely the correlation between the PASI and the
SYNTAX score. Initially, correlations were made with the Pearson correlation coefficient and
then with the Spearman correlation coefficient. Both coefficients demonstrated that there was
a significant correlation between the two scores of 0.699 and 0.612 respectively with p value
¼, 000, N¼ 47. Psoriasis is associated with a systemic inflammatory load and there is a trend,
nowadays towards renaming the skin disorder as psoriatic disease, including the various
comorbidities. Further studies are required to assess the underlying pathogenetic mechanisms
that link psoriasis to CAD.

399
Distinct gene expression signatures differentiate clinical response to
ustekinumab compared to adalimumab in psoriasis
A Rider1, G Smith2, A Foulkes3 and D Watson4 1 Newcastle University, Newcastle Upon
Tyne, United Kingdom, 2 Newcastle University, Newcastle Upon Tyne, United Kingdom, 3
Manchester University, Manchester, United Kingdom and 4 QMUL, London, United
Kingdom
There is a need to optimise biologic therapy for psoriasis. The aim of this study was to identify
gene expression signatures that predict response to two commonly prescribed biologics. Bulk
RNAseq analysis was performed on skin biopsies of lesional and non-lesional skin of 82
psoriasis patients initiating treatment with adalimumab (Humira; TNF inhibitor) or usteki-
numab (Stelara; IL-12/23 inhibitor) at baseline, 1 week and 12 weeks. Clinical response was
defined by percentage reduction in psoriasis severity area index (PASI) at week 12 compared
to baseline (DPASI). A Limma-Voom pipeline was used to identify differentially expressed
genes (DEGs) at all three time points that associate with absolute PASI (aPASI); and DPASI in
both drug cohorts. Principal component analysis of sample features driving transcriptome
differential expression showed that tissue, time, and PASI (in that order) were the main drivers
of transcriptome variation. Ingenuity pathway analysis of DEGs in both analyses showed
common regulatory signals in both drug cohorts. Nevertheless, downregulation of the NFkB
and p38 pathways showed stronger associations with aPASI in the adalimumab compared to
the ustekinumab cohort. Downregulation of interferon (IFN) signalling at baseline strongly
associated with DPASI in the ustekinumab but not the adalimumab cohort; downregulation of
IFN signalling at weeks 1 and 12 associated with DPASI in both drug cohorts. This suggests
that dampening of IFN signalling is a common mechanism involved in clearing psoriasis, but
the activation state of this pathway at baseline has greater power in predicting response to
ustekinumab compared to adalimumab. However, downregulation of inflammasome sig-
nalling at baseline and week 1 associated with DPASI in the adalimumab cohort but not the
ustekinumab cohort. This work highlights the potential for stratification of biologic therapy for
psoriasis based on gene expression at baseline and during the early phases of treatment.

400
Staphylococccus epidermidis can exacerbate atopic dermatitis through the
secretion of the cysteine protease EcpA
L Cau1,2, M Williams1, T Nakatsuji1, C Mainzer3, B Closs2, A Horswill4 and R Gallo1 1
Dermatology, UCSD, La Jolla, CA, San Diego, CA, 2 SILAB Softcare R&D, Brive, France, 3
SILAB Inc, East Brunswick, NJ and 4 Immunology & Microbiology, UC Denver, Denver, CO
S. aureus (SA) and S. epidermidis (SE) are the most abundant bacteria found on the lesional
skin of patients with atopic dermatitis (AD). SA is known to exacerbate AD but SE is
commonly considered a beneficial commensal organism. In this study we hypothesized that
some SE strains may cause skin damage by mechanisms similar to SA, such as through the
production of proteases. Coagulase-negative staphylococcus (CoNS) strains from healthy or
atopic human skin were screened for the proteolytic activity. Among the tested CoNS, mul-
tiple strains of SE were the most proteolytically active and the level of activity varied greatly
from one SE strain to another. Using diverse protease inhibitors, we showed that SE proteo-
lytic activity mainly came from a cysteine protease. This protease was identified to be EcpA
since the protease activity of SE1457 was eliminated by targeted deletion of the gene (DEcpA).
Next, to test the effect of EcpA on skin, we applied 106 CFU/cm2 of the WTor DEcpA strains
to murine skin for 48h. While the DEcpA strain did not significantly induce skin damage, the
WT strain disrupted the epidermal barrier (increase of the transepidermal water loss: 48.7 vs
13.2 g/h/m2, p<0.001) and induced skin inflammation (epidermal thickening, dermal im-
mune cell infiltration, increase of IL6 mRNA fold change: 68.3 vs 2.1, p<0.01). Moreover,
only the WT strain was able to penetrate the skin as shown by gram staining. To finish, we
showed that some CoNS, in particular some S. hominis strains, were able to inhibit EcpA
production by inactivating the SE Agr quorum sensing system. Overall, these findings suggest
that some SE strains can exacerbate AD through the secretion of EcpA that induces epidermal
barrier disruption. Furthermore, others CoNS strains, such as S. hominis, have a protective
effect against EcpA production.

401
Pruriceptive role of TRPM3
B Kelemen1, E Lisztes1, M Hanyicska1, A Vladár1, S Pinto3, T Voets3, T Bı́ró2 and BI Tóth1 1
Department of Physiology, University of Debrecen, Debrecen, Hungary, 2 Hungarian Center
of Excellence for Molecular Medicine, Szeged, Hungary and 3 Laboratory of Ion Channel
Research, VIB-Katholieke Universiteit Leuven, Leuven, Belgium
Pruritus is one of the most widespread symptom in dermatology. Typically, during the mo-
lecular transduction of itch, the activation of metabotropic receptors on the pruriceptive nerve
endings stimulated either by exogenous pruritogenic molecules or endogenous signals, leads
to the activation or sensitization of an ion channel crucial in the consequent depolarization of
the neuronal membrane. Recent research indicated that these ion channels mostly belong to
the transient receptor potential (TRP) family of ion channels and show significant overlap with
those involved in nociception (TRPV1, TRPA1). TRPM3 was recently identified as a novel
thermosensitive channel contributing to nociception. However the role of TRPM3 in the
development of pruritus has not been studied yet. Therefore, in the current project we aim at
investigating the potential role of TRPM3 in the transduction of pruritus. We investigated the
itch inducing effect of various pruritogenic substances on wild type and TRPM3-/- C57/Bl6
mice, in the “cheek model” paradigm, which allows to differentiate the nociceptive and
pruriceptive behavioural responses. During this paradigm, pruritogenic substances diluted
into 10ml vehicle (PBS+7%TWEEN-80) were injected subcutaneously into the cheek of mouse
and reactive behaviour were recorded and analysed quantitatively To investigate the role of
TRPM3 in the development of pruritus, we treated n¼8-13 wt and TRPM3-/- mice with the
pruritogen histamine, the non-histaminergic serotonin, endothelin-1, chloroquine, the algo-
gen capsaicin and the TRPM3 specific pregnenolone sulphate (PS), compared with vehicle
treatment. Our findings argue for the involvement of TRPM3 only in certain pain, but not itch
responses: histamine and serotonin evoked similar scratching behaviour on both KO and wt
animals; whereas TRPM3 activator PS evoked only pain related responses which were
abolished in TRPM3-/- animals.

402
Assessment of the PAR2OE + HDM Model of Atopic Dermatitis as a
Therapeutic Model
L Smith1,2, L Casals-Diaz3, A Gavaldà3 and G Eissner2 1 Charles Institute of Dermatology,
University College Dublin, Dublin, Ireland, 2 Systems Biology Ireland, University College
Dublin, Dublin, Ireland and 3 Almirall, S.A., R&D Center, Sant Feliu de Llobregat, Spain
Atopic dermatitis (AD) is a common, chronic inflammatory skin disease. Despite its preva-
lence however, there is an unmet need for improved therapeutic options for patients. One
hinderance often encountered in the development of novel therapies, is the lack of robust
murine models. Studies have shown that many commonly used models of AD exhibit some,
but not all phenotypic characteristics of the disease. We have recently demonstrated the
ability of the protease-activated receptor 2 over-expressing mouse (PAR2OE) with application
of house dust mite (HDM) to exhibit barrier dysfunction, pruritus, Th2 inflammation and AD-
like skin morphology. The aim of this study was to assess the utility of the PAR2OE + HDM
model in preclinical studies. We tested the ability of three commonly used AD topical
therapies; betamethasone dipropionate, crisaborole and tacrolimus to reduce the symptoms
of AD in this mouse model over a six-week treatment course. Significant improvement in
clinical symptoms of skin oedema, erythema, dryness and erosion were seen after three-four
weeks of topical application of the therapeutics (p<0.05). The decrease in oedema was
confirmed in morphological analysis of the skin tissue with a significant reduction in ear
thickness (p<0.05). Transepidermal water loss was not significantly affected by any of the
treatments after six weeks, however there was an improvement in the tacrolimus-treated
group. Assessment of the expression levels of AD-related genes was performed using RT-
qPCR. A reduction in the expression of common inflammatory mediators such as IL-4 and
TSLP as well as an increase in key skin barrier genes such as loricrin were identified in the
treatment groups. The treatments, though differing in their mechanisms of action, had an
overall positive effect on the PAR2OE + HDM model indicating its suitability for future
preclinical studies.

403
Increased Expression of Oncostatin M Receptor b in Chronic Pruritic Diseases
R Gandhi4, A De Benedetto1, S Muralidharan4, J Ring4, i Torres4, T Berger2, J Seykora3 and A
Young4 1 University of Florida, Gainesville, FL, 2 University of California San Francisco, San
Francisco, CA, 3 University of Pennsylvania, Philadelphia, PA and 4 Kiniksa Pharmaceu-
ticals Corp., Lexington, MA
Chronic Pruritus (CP), a primary symptom in dermatological conditions, is often intractable
and strongly impacts patient quality of life. Expression of CP-related biomarkers, Oncostatin
M receptor b (OSMRb) and Interleukin-31 (IL-31), were assessed in these CP-presenting
diseases: Chronic Idiopathic Pruritus (CIP), Chronic Idiopathic Urticaria (CIU), Lichen Planus
(LP), and Lichen Simplex Chronicus (LSC) and correlated with clinical features. mRNA and
protein expression from archived skin samples from disease and non-pruritic control patients
were analyzed by RNAscope and Immunohistochemistry (IHC) methods for IL-31 and
OSMRb expression levels. Level of pruritus at time of biopsy was determined by medical
chart analysis. Pruritus was reported using a verbal rating scale. Mean OSMRb mRNA
(RNAScope) levels of all disease samples tested (n¼10-12 per cohort) were approximately 2-
3-fold higher (p�0.02) in epidermis, compared to normal controls (n¼8). Mean OSMRb
protein levels (IHC) were approximately 2-3-fold higher (p<0.01) in epidermis of CIU and LP
samples, and mean IL-31 protein levels were approximately 3-fold higher (p¼0.02) in
epidermis of LP samples, as compared to normal controls (n¼10 per cohort). Higher IL-31
mRNA levels correlated with itch severity in LP. Higher OSMRb mRNA levels correlated with
itch severity in LP, LSC and CIU. These results show OSMRbmRNA is upregulated in biopsies
from CIP, CIU, LP and LSC patient skin and at the protein level for CIU and LP, advancing our
understanding of the molecules potentially implicated in pruritic disease pathologies. Tar-
geting IL-31 and OSMRb axes with pharmacological intervention in CP-presenting diseases
may provide therapeutic benefits to patients. KPL-716, an antibody targeting OSMRb, is in
Phase 2 clinical trial for treatment of pruritus in CIP, CIU, LP and LSC (NCT03858634).
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The collagen network maintained by macrophages provides a niche for
Staphylococcus aureus skin infection
B Voisin, T Doebel, J Jo, V Nadella, T Kobayashi, D Kim, H Kong and K Nagao National
Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of
Health, Bethesda, MD
Macrophages are an integral component of tissue homeostasis but their role(s) in skin is
incompletely understood. Particularly, the immune component of hypodermis, the deepest
skin layer and common site for Staphylococcus aureus infection in the form of cellulitis,
remains unexplored. Through approaches including flow cytometry, single-cell RNAseq and
bone marrow transfer we found that hypodermal macrophages were comprised of tissue-
resident and monocyte-derived macrophages with distinct transcriptome profiles and che-
mokine receptor dependency. Both macrophage subsets relied on colony stimulating factor 1
(CSF1) for local maintenance. Single-cell RNAseq analysis of dermal and hypodermal stromal
compartments identified fibroblasts and endothelial cells as major sources of CSF1 in both
skin layers. We further found that Tek (a vascular marker) expression was limited to endo-
thelial cells in the dermis but broadly expressed by stromal cells in hypodermis, enabling
layer-specific ablation of CSF1 in the hypodermis in Tek-cre x Csf1-flox mice (Csf1DTek).
Remarkably, this anatomical depletion of macrophages resulted in an impaired collagen
network, indicating that hypodermal macrophages facilitated the homeostatic maintenance of
the extracellular matrix. Interestingly, S. aureus injected into WT hypodermis, readily adhered
to collagen bundles where they proliferated robustly prompting to abscess formation. In
contrast, altered collagen network in Csf1DTek mice limited S. aureus adherance and prolif-
eration leading to a decreased microbial load as determined by colony forming unit count.
Thus, while macrophages were crucial for hypodermal homeostasis, the collagen network
that they maintained served as a niche for S. aureus and rendered susceptibility to cellulitis.
These findings may provide a foundation for the development of novel therapeutic strategies
in S. aureus soft-tissue infections.

405
Lyso-Pospholipids Contribute to the Inflammatory Nature of Senescent
Dermal Fibroblasts
V Pils1,2, M Sophie1,3, M Mildner3, L Nanic4, C Kremslehner1,3, P Waidhofer-Söllner5, I
Rubelj4, P Jansen-Dürr6, J Grillari1,2,7, F Gruber1,3 and I Lämmermann1,2 1 Christian Doppler
Laboratory for Biotechnology of Skin Aging, Vienna, Austria, 2 Department of Biotech-
nology, University of Natural Resources and Life Sciences, Vienna, Austria, 3 Department of
Dermatology, Division for Biology and Pathobiology of the Skin, Medical University of
Vienna, Vienna, Austria, 4 Laboratory for Molecular and Cellular Biology, Institut Ruder
Bo�skovi�c, Zagreb, Croatia, 5 Institute of Immunology, Center of Pathophysiology, Infecti-
ology and Immunology, Medical University of Vienna, Vienna, Austria, 6 Research Institute
for Biomedical Aging Research, University of Innsbruck, Innsbruck, Austria and 7 Ludwig
Boltzmann Institute for Experimental and Clinical Traumatology, Vienna, Austria
With age, senescent cells accumulate in the skin, which is causatively linked to low-grade
inflammation, decline in tissue function and changes in appearance. The senescence asso-
ciated secretory phenotype(SASP), a cocktail of inflammatory proteins, majorly contributes to
this phenomenon. Lipid signaling molecules are potent inflammation mediators and we have
recently discovered lipid components of the melanocyte SASP, but there is limited knowledge
on their contribution to skin aging and fibroblast senescence. Using mass spectrometry, we
identified senescence associated lipid species of which two lysophosphatidylcholines (lyso-
PCs) were the dominant and most highly regulated ones intracellularly in various senescence
models. When non-senescent HDF were exposed to lyso-PCs, we observed a dose-dependent
increase in SASP-protein secretion, which can act as chemoattractants on immune cells.
Surprisingly, however, we found lyso-PCs to disturb pattern recognition receptor signaling in
monocytes and to obstruct phagocytosis by macrophages. Therefore, these lipid members of
the SASP may contribute to attracting immune cells, while then interfering with the recog-
nition and removal of senescent cells by macrophages. This“look, don’t touch”phenomenon
might help to explain the persistence and accumulation of senescent cells in tissues, despite
the presence of immune cells.

406
TRPV4 stimulates differentiation of monocyte derived Langerhans cells
without influencing their maturation
S Alimohammadi1, Z Pénzes1, Á Gyetvai2, T Bı́ró3 and AG Szöllosi1 1 Department of
Immunology, University of Debrecen, Faculty of Medicine, Debrecen, Hungary, 2 Hun-
garian Academy of Sciences, Cell Biology and Signaling Research Group, University of
Debrecen, Debrecen, Hungary and 3 Hungarian Center of Excellence for Molecular Med-
icine, Szeged, Hungary
Transient receptor potential (TRP) ion channels, originally described mostly in neuronal cells,
are now known to be expressed in numerous tissues, including immune cells. They affect
many cellular functions, such as migration, cytokine secretion, and phagocytosis. TRP
vanilloid (TRPV) channels were shown to be expressed on dendritic cells, where they
decreased their differentiation and maturation. We have no information however, about their
putative role on Langerhans cells (LCs). Our previous work highlighted the role of TRPV4 on
monocyte-derived LCs (moLCs), where we showed that TRPV4 activation increased their
differentiation, and led to an increase in intracellular calcium concentration, which effects
could be abrogated by the specific antagonist of TRPV4. In our current work we further
investigated the role of TRPV4 on moLCs. To support our functional data we showed that
TRPV4 is expressed on the protein level. We next wanted to investigate the role of TRPV4 on
the maturation of moLCs, which we induced by the addition of peptidoglycan (PGN). The
TRPV4 agonist GSK1016790A when applied with PGN did not further stimulate the matu-
ration of LCs, showing that TPRV4 influences the differentiation, but not the activation of
moLCs. To determine what role LCs might play in the epidermal intracellular communication
network we investigated the proteins secreted by our moLCs using a cytokine array. Our
results showed that these cells produce CXCL8 and MIF among others, and that the tran-
scription of these genes was not influenced by TRPV4 activation. Our results show that while
TRPV4 stimulates the differentiation of moLCs, it does not affect the maturation of the cells.

407
Novel transcriptomic network interactions in the human skin treated with
topical glucocorticoid
I Budunova1, LN Lili2, A Klopot1, G Baida1, B Readhead2 and JT Dudley2 1 Dermatology,
Northwestern University, Chicago, IL and 2 Icahn School of Medicine at Mount Sinai, New
York, NY
Glucocorticoids (GCs) are the most frequently used anti-inflammatory drugs in dermatology.
However, the molecular signature of GCs and their receptor (GR) in human skin is largely
unknown. We obtained full thickness skin biopsies from healthy volunteers before and after
topical treatment with clobetasol propionate (CBP, 0.05% cream) applied for 24 hrs to the
relatively sun-protected volar aspect of the upper arm skin. Our validated bioinformatics
analysis of CBP-induced human skin transcriptome (RNASeq) identified numerous novel GC-
responsive genes, including over a thousand non-coding RNAs. We observed sexual and
racial dimorphism in the CBP response including a shift towards IFNa/IFNg and IL6/JAK/
STAT3 signaling in female skin; and a larger response to CBP in African-American skin.
Weighted gene co-expression network analysis unveiled a dense skin network of 41 tran-
scription factors (TF) including circadian KLF9, and w 260 of their target genes enriched for
functional pathways representative of the entire CBP transcriptome. Using keratinocytes with
KLF9 knockdown, we revealed a novel feed-forward loop in GR signaling. Interestingly, many
of the CBP-regulated TFs were involved in the control of development, metabolism, circadian
clock; and 80% of them were associated with skin aging showing similarities between GC-
treated and aged skin. Overall, these findings indicate that GR acts as an important regulator
of gene expression in skin - both at the transcriptional and post-transcriptional level - via
multiple mechanisms including regulation of non-coding RNAs and multiple core TFs.
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Skin colonized Staphylococcus aureus exacerbates the inflammation of murine
irritant contact dermatitis via modulating innate immune pathways
M Iwata, S Nakajima, D Tie and K Kabashima Dermatology, Kyoto University, Kyoto, Japan
Staphylococcus aureus (S. aureus) is one of the skin resident bacteria frequently isolated from
atopic dermatitis (AD) patients. A recent birth cohort study has shown positive association
between S. aureus colonization and subsequent development of AD without barrier disrup-
tion. This result suggests that skin colonized S. aureus may have some effect on healthy skin.
On the other hand, many murine AD models have revealed S. aureus proliferation on the skin
promote inflammation via bacterial penetration across disrupted barrier. However, the effect
of S. aureus colonization on healthy skin remains unclear. To this end, we utilized skin
commensal association model in which S. aureus is topically applied to wild type murine
ears. With this bacterial association, we could not find any clinical inflammation. Interest-
ingly, S. aureus colonized skin showed slight infiltration of neutrophils in the epidermis
together with elevating IL-1b mRNA expression. Next, we evaluated the susceptibility of S.
aureus colonized skin to inflammation with irritant contact dermatitis (ICD) model. S. aureus
colonized skin showed stronger ICD responses compared to non-colonized skin. Neutrophil
depletion suppressed the exacerbated inflammation by S. aureus. Leukotriene B4 receptor
blockade and IL-1b neutralization reduced the number of infiltrated neutrophils, and
ameliorated the subsequent ICD exacerbation. These results suggest that even without barrier
disruption, S. aureus colonization might affect epidermal cells and lead neutrophil infiltra-
tion, which may increase the susceptibility to inflammation. Targeting S. aureus colonization
on healthy skin could be a new preventive therapeutic target of AD.
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Inhibition of NLRP3 inflammasome and NFKB pathways by an epigenetic
mechanism is efficient to mitigate skin inflammaging
H Chajra1, S Delaunois1, D Garandeau1, G Saint-Auret2, M Meloni3, E Jung4 and M Frechet1

1 Clariant Active Ingredients, Toulouse, France, 2 Genel, Grenoble, France, 3 Vitroscreen,
Milan, Italy and 4 Biospectrum, Gyeonggi, Korea (the Republic of)
Inflammaging refers to a chronic, low-grade inflammation contributing to aging process.
Indeed, there is several data pointing out that aging is driven by pro-inflammatory cytokines
produced by the innate immune system involving precisely the inflammasomes and NFkB
pathways. These two inflammatory pathways are interconnected and have a common inducer
called PKR (the double-stranded RNA-dependent protein kinase). Recently, we have shown
that some inflammation pathways are controlled by an epigenetic process involving PKR and
the long non coding RNA lnc886. Indeed, we found that when lnc886 is down regulated, PKR
is no longer suppressed and the inflammatory state of the cells is increased. Lnc886 regulates
inflammation by the direct inhibition of PKR phosphorylation. Recent papers suggest that in
age related pathologies inflammasome activity becomes excessive and contribute to
inflammaging but this effect was not demonstrated in skin aging. The present paper,
demonstrate effectively in skin that along with aging and concomitantly while the PKR in-
hibitor “lnc886” is decreased NLRP3 inflammasome is activated. We demonstrate with
several innovative inflammasome models (UV or DAMPs “damage associated molecular
patterns” stressed) and with aged face skin explants that the brown seaweed Laminaria
Japonica extract is an efficient inhibitor of inflammasome and NFkB pathways. Its mechanism
of action is multifaceted : stimulates nc886 expression, inhibits the activations of PKR,
inflammasome and NFkB, decreases reactive oxygen species production, limits the level of
cleaved caspase-1, and the release of pro-inflammatory cytokines IL-1 beta and IL-18...
Moreover, the active ingredient stimulates the synthesis of several major skin components
degraded upon aging. We demonstrate that this extract is an efficient and innovative solution
to cope with skin inflammaging.
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Cartilage oligomeric matrix protein (COMP) negatively influences
keratinocyte proliferation via a5b1-integrin: Potential relevance of altered
COMP expression in psoriasis
R Bozó1, E Szél1, J Danis1,2, B Gubán1, Z Bata-Csorgo1,2, K Szabó1,2, L Kemény1,2 and
G Groma1,2 1 University of Szeged, Department of Dermatology and Allergology, Szeged,
Hungary and 2 MTA-SZTE Dermatological Research Grroup, Szeged, Hungary
In psoriasis the non-lesional (NL) skin shows alterations at the dermo-epidermal junction
(DEJ) compared to healthy skin. Among these alterations we previously found COMP protein
overexpression in psoriatic NL skin. Because there was no information about a functional role
of this protein in the epidermis, we studied its possible effect on keratinocytes. Healthy, non-
lesional and lesional psoriatic skin tissues were used for COMP and b1-integrin immuno-
fluorescence staining, for COMP western blot and cultured fibroblasts for COMP mRNA
expression analysis. To elucidate the effect of COMP on cell proliferation bromodeoxyur-
idine/5-bromo-20-deoxyuridine assay and antibody-blocking-based experiments of a5-integ-
rin and b1-integrin were applied using cell culture and ex vivo wound healing models. We
found that COMP levels in the papillary dermis were higher in NL skin than in healthy skin
due to increased expression by fibroblasts. COMP partially co-localized with b1-integrin on
basal keratinocytes, and this co-localization was most prominent in NL skin. In lesions,
COMP deposition was partially discontinuous at the DEJ. In in vitro cultures COMP reduced
keratin 17 (K17), an indicator of keratinocyte activation and it inhibited keratinocyte prolif-
eration via a5b1-integrin. It is well known that in NL psoriatic skin there is no keratinocyte
hyperproliferation and K17 expression, in spite of increased a5b1 integrin expression. Our
results suggest that COMP elevation at the DEJ region in NL skin could be responsible for
inhibiting epidermal hyperproliferation. The antiproliferative effect of COMP is likely to be
relevant to other skin diseases in which chronic non-healing wounds are coupled with
massive COMP accumulation.

411
A new T helper 17 cytokine in hidradenitis suppurativa: antimicrobial and
pro-inflammatory role of IL-26
E Scala1, R Di Caprio1, S Cacciapuoti1, G Caiazzo1, A Fusco2, E Tortorella4, G Fabbrocini1

and A Balato3 1 Department of Clinical Medicine and Surgery, University of Naples Feder-
ico II, Naples, Italy, 2 Department of Experimental Medicine, University of Campania “Luigi
Vanvitelli”, Naples, Italy, 3 Department of Advanced Biomedical Sciences, University of
Naples Federico II, Naples, Italy and 4 Institute of Protein Biochemistry, National Research
Council, Naples, Italy
Investigation of interleukin (IL)-26 in hidradenitis suppurativa (HS), through its involvement in
the antimicrobial activity. IL-26 was assessed in HS patients through gene expression and
protein analysis at skin and circulating levels. Ex vivo HS organ skin cultures, together with IL-
26 antibody treatment, were performed to determine IL-26 activity. HS and healthy control
(HC) PBMC were even or no silenced with IL-26 siRNA in order to measure antimicrobial,
cytotoxic and phagocytic activities against S. aureus. First, we observed that IL-26 is able to
modulate pro-inflammatory response at immune cell levels. IL-26 was increased in the
plasma of HS patients compared to healthy subjects. Subsequently, we explored PBMC
bactericidal, cytotoxic and phagocytic activities against S. aureus in HS and HC subjects.
These activities were lower in HS subjects compared to HC ones. Remarkably, killing ac-
tivities were reduced when HC PBMC were transfected with IL-26 siRNA. However, the
transfection did not affect the killing activity of HS PBMC, supporting the idea that IL-26 cargo
lacks efficiency in HS. Our findings suggest that infection susceptibility in HS might be related
to IL-26. Despite the role of bacteria remains controversial in HS, this paper supports that
there is a defect of antimicrobial response in these patients.

412
Ex-vivo cytokine secretion pattern of LPS-induced inflammation in human skin
explants
R Gvirtz, G Cohen and N Ogen-Shtern The Skin research institute, Dead Sea & Arava Sci-
ence, Masada, Israel
The skin serves an important role in the defense mechanism against pathogens and possesses
immunomodulatory functions. Several in vitro models that mimic different aspects of local
skin inflammation exists. The use of ex vivo human skin organ culture had been reported
previously. However, comprehensive data of the cytokine secretory profile of the system and
kinetics have not been reported. The aim of the current study was to investigate the levels of
key cytokines secretion upon lipopolysaccharide (LPS) stimuli. First, the skin explants were
treated without or with three different LPS subtype and the impact on IL-6 and IL-8 secretion
was evaluated. All LPS compounds enhance the two cytokine secreted levels in a dose-
dependent manner. However, efficacy and potency differed. Next, a kinetic multiplex analysis
was performed on LPS (E.coli O111:B4)-stimulated explants, taken from three different skin
donors. Cytokine secretion pattern during 72 hr period was recorded. The levels of the pro-
inflammatory cytokines IL-6, IL-8, TNFa, IL-1b were affected by LPS stimuli, but with dif-
ferential secretion pattern. In addition, the anti-inflammatory cytokine IL-10 was also
enhanced in the system, suggesting an auto-regulatory prosses. IL-1a and IL-15 showed
donor-specific changes. Lastly, dexamethasone attenuated cytokine secretion in five inde-
pendent repetitions, re-enforcing the ability of the system to be used as a drug screening
platform.
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The chromatin architectural protein CTCF regulates expression of
pro-inflammatory cytokines in the skin cells
M Boboljova3, I Asamaowei1, V Botchkarev1,2, M Fessing1 and A Mardaryev1 1 Centre for
Skin Sciences, University of Bradford, Bradford, United Kingdom, 2 Dermatology, Boston
University, Boston, MA and 3 Monasterium Laboratory, Munster, Germany
Increased evidence suggests that alterations in chromatin structure result in aberrant pro-in-
flammatory cytokines expression that leads to prolonged inflammatory responses. CCCTC-
binding factor (CTCF) is a transcriptional repressor that insulates the expression of neigh-
bouring genes and is involved in chromatin interactions between distal and proximal gene
regulatory elements. However, the role of CTCF in the control of pro-inflammatory cytokines
expression in the skin cells remains unknown. Here, we show that CTCF is expressed in the
nuclei of normal human epidermal keratinocytes (NHEK) and dermal fibroblasts (DF), while
its siRNA-mediated deficiency induces cell-type specific changes in pro-inflammatory gene
expression. Knockdown of CTCF using siRNAs leads to significant reductions in the tran-
scription of a number of pro-inflammatory genes (TNF, IL1B, IL12B, IL17A, IL19, IL23A,
IL36A, CXCL8) in NHEK. In contrast, transcript levels of these genes were markedly up-
regulated in CTCF-depleted DF. Furthermore, TNF-alpha treatment causes a more profound
inhibitory effect on the CTCF expression in DF compared to NHEK. Finally, we show that
CTCF is down-regulated in primary psoriatic fibroblasts compared to DF, while CTCF
expression was not affected in psoriatic keratinocytes. Taken together, these data suggest that
the chromatin architectural protein CTCF is involved in cell-type specific regulation of pro-
inflammatory genes in the skin cells, which suggests its involvement in pathogenesis of in-
flammatory skin diseases such as psoriasis.
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Effect of Titanium Dioxide and Glyoxal Solution on Skin Aging and
inflammation in skin dermal fibroblasts
K Mi Yoon2,3,1, J Lee2,3, W Yang2,3, I Kim2,3 and J Park2,3,4 1 dermatology, Chungnam Na-
tional University, Daejeon, Korea (the Republic of), 2 Department of Biochemistry, College
of Medicine, Chungnam National University, Daejeon, Korea (the Republic of), 3 Research
Institute for Cancer, Chungnam National University, Daejeon, Korea (the Republic of) and 4
Department of Medical Science, Chungnam National University, Daejeon, Korea (the Re-
public of)
Many studies have examined the effects of particulate matter (PM) on skin damage and its
underlying anthropogenic effects. Air pollution containing PM had been found to increase the
incidence of inflammatory skin diseases, extrinsic aging. Exposure to PM induces inflam-
matory cytokine production and reactive oxygen species (ROS). Among the components of air
pollution, substances with a size of PM 2.5 were reported to be absorbed through the pores of
the skin. Titanium dioxide(TiO2) can be used in models of nanopariticles. Glyoxal is a particle
that is produced when cooking and is one of the ingredients of indoor fine dust. We
experimented with how these particles affect cells. We confirmed that titanium dioxide and
glyoxal solution produced ROS after treatment with dermal fibroblasts. During the entire
experimental period, TiO2 was treated at 5, 50 and 100 mg / ml, and ROS was confirmed by
DCF-DA. And the amount of collagen protein and mRNA expression was decreased
dependent on TiO2 concentration. As a result, the expression of inflammatory cytokines
(TNF-a, IL-6) was increased. Although nanoparticles are insufficient to express the particulate
nature of fine dust, we have shown that this experiment induces skin aging and inflammatory
responses.
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Endotyping of adult and paediatric atopic dermatitis; is it one disease?
J Thijs1, D Bakker1, E Delemarre2, M de Graaf1, E Knol1,2, J Drylewicz2, F van Wijk2,
S Nierkens2 and M de Bruin-Weller1 1 Dermatology, UMC Utrecht, Utrecht, Netherlands and
2 Laboratory of Translational Immunology, UMC Utrecht, Utrecht, Netherlands
The goal of this study was to show the biological heterogeneity of adult AD based on serum
biomarkers and to study the heterogeneity of paediatric AD by identifying biomarker profiles
in children within different age groups and compare these profiles with adult biomarker
profiles, as an indication of persistence of disease. A cohort of 152 moderate to severe adult
AD patients and a cohort of 240 mild to severe paediatric AD patients (aged 0-17 years) were
included in this study. 143 serum analytes were measured on a multiplex immunoassay
platform in both cohorts. Population heterogeneity was assessed by principal component
analysis (PCA) followed by unsupervised k-means cluster analysis of the principal compo-
nents. Clusters identified in the adult cohort were compared with the clusters identified in our
previously described study. To investigate the differences between the age groups in the
paediatric cohort, the association between the defined clusters and age groups were studied a
posteriori. Secondly, the effect of age was studied by analyzing the data with a supervised
cluster approach (Sparse Partial Least Squares) and compare the generated clusters with the
unsupervised ones. Four distinct clusters characterised by a specific serum biomarker profile
were identified in the adult AD cohort. The serum biomarker profiles of three of the four
clusters were comparable with the four clusters found in our previous cohort of adult AD
patients. The paediatric study is currently running and will be finished in August 2019. In this
study we have repeatedly shown that adult AD is a heterogeneous disease both clinically and
biologically, which emphasizes the robustness of our findings. The distinct AD patient clusters
found in our studies could represent endotypes with unique biological mechanisms. The
identification of endotypes enables more specific targeting of the underlying disease path-
ways and will contribute to more personalized medicine in the future.
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Co-encapsulation of Immuno-active And Anti-inflammatory Molecules in a
Pickering Emulsion for Inflammatory Dermatoses Therapeutic Approach
M Sintès2, M Beladjine1, D Boccara3, M Mimoun3, J Bouaziz4, A Bensussan2, M Bagot2,4,
F Agnely1, N Huang1 and L Michel2 1 UMR 8612 IGPS, CNRS, Châtenay-Malabry, France, 2
U976, INSERM, Paris, France, 3 Reconstructive and Plastic Surgery Dpt, Saint-Louis hospital,
Paris, France and 4 Dermatology Dpt, Saint-Louis hospital, Paris, France
The aim of the present study was to quantify the biological effects of a Pickering emulsion co-
encapsulating an immunosuppressant drug [ciclosporin A (CsA) or tacrolimus (Tac)] in
biodegradable and biocompatible PLGA nanoparticles (NP), together with Calcitriol into the
dispersed oily phase on both respective cell targets, immune T cells and keratinocytes, in
vitro, as well as skin explants. PBMC freshly isolated from blood of healthy volunteers were
assessed for IL-2 production by ELISA, and for proliferation and activation under CD3*CD28
activation for 6 days as measured by CFSE staining and membrane antigen expression,
respectively, using flow cytometry. Translocation of NFAT was also analyzed after gene re-
porter transfection of JURKAT cell line. HaCaT cell viability was studied by MTT assay and
were cultured with 10 ng/mL TNFa for cytokine production by ELISA. Penetration of rhoda-
mine-labelled PLGA NPs was assessed on human skin explants by confocal microscopy. A
significant reduction of NFAT translocation was observed in JURKAT cell line, as well as a
significant decrease in IL-2 production, in cell proliferation and in lymphocyte activation after
exposure to Pickering Emulsions. Regarding keratinocytes, no cytotoxicity was induced by
Pickering emulsions on HaCaT cells. A significant decrease of IL-8 production by 35% was
observed with Tac. Finally, confocal microscopy observations showed an increased accu-
mulation of rhodamine in epidermis. Altogether, the present data suggest that our Pickering
emulsions might be effective on both lymphocytes and keratinocytes, and that nanoparticles
penetrate into the deep layers of the epidermis, therefore bringing new therapeutic per-
spectives for inflammatory dermatoses, such as psoriasis and atopic dermatitis.

417
The effect of dupilumab on the peripheral blood T cell compartment in
moderate to severe atopic dermatitis patients
D Bakker1,2, B Giovannone2, M van der Wal2, M Asamoah2, J Thijs1,2, D Balak1, S Nierkens2,
E Knol2, M de Bruin-Weller1 and F van Wijk2 1 National Expertise Center for Atopic
Dermatitis, Department of Dermatology and Allergology, University Medical Center Utrecht,
Utrecht, Netherlands and 2 Laboratory of Translational Immunology, University Medical
Center Utrecht, Utrecht, Netherlands
The goal of this study was to investigate the effect of anti-interleukin(IL)-4 and IL-13 treatment
with dupilumab on the peripheral blood T cell compartment in moderate to severe atopic
dermatitis patients. In a pilot study including six AD patients, peripheral blood mononuclear
cells were isolated before and after 4 and 16 weeks of dupilumab treatment. In a validation
study including twelve AD patients, PBMCs were isolated before and after 4, 16 and 52 weeks
of dupilumab treatment. T cell skewing based on cytokine expression, including the cytokines
IL-4, IL-13, IL-17A, IL-22 and interferon gamma (IFNg), within the total and skin-homing
(CLA+, CCR4+, CCR10+) CD4+ T cell population was analyzed using flow cytometry. The
pilot study showed a decrease in the percentage of IL-4 and IL-22 producing skin homing
CD4+ T cells and an increase in IFNg producing skin homing CD4+ T cells in six patients at
week 16. No change in overall CD4+ or CD8+ Th-cell skewing based on cytokine expres-
sions was seen. The validation study is currently running and will be finished in August 2019.
This study has shown that dupilumab is affecting the functional skewing of especially CD4+
skin-homing T cells.

418
Early identification of atopic dermatitis patients in need of systemic
immunosuppressive treatment
D Bakker1,2, J Drylewicz2, S Nierkens2, E Knol2, J van der Schaft1, E Delemarre2, D Balak1, M
de Bruin-Weller1 and J Thijs1 1 National Expertise Center for Atopic Dermatitis, Department
of Dermatology and Allergology, University Medical Center Utrecht, Utrecht, Netherlands
and 2 University Medical Center Utrecht, Laboratory of Translational Immunology, Utrecht,
Netherlands
This study aimed to construct a predictive serum biomarker signature, measured on a single
time point, that can be used for the early identification of difficult-to-treat atopic dermatitis
(AD) patients requiring treatment with systemic immunosuppressive drugs. We retrospec-
tively included 74 severe AD patients (EASI >21 before start of treatment) who could be
controlled with topical steroids (“controlled disease”) and 78 severe AD patients (EASI >21
before start of treatment) eventually requiring treatment with systemic immunosuppressive
drugs (“difficult-to-treat”). Serum was collected before start of intensive topical treatment and
129 serum biomarkers were measured using Luminex-based multiplex immunoassays. A
predictive biomarker signature was constructed using a statistical algorithm comprising three
steps: screening biomarkers individually based on the area under the receiver operating
characteristic curve, identifying a subset of biomarkers using linear regression and combining
the selected biomarkers using linear discriminant function analysis. The final biomarker
signature consisted of eight serum biomarkers, including IL-1b, PF4/CXCL4, CTACK/CCL27,
Trappin-2, SOST, GCP-2, sPD-1 and LAIR-1, and was able to identify difficult-to-treat AD
patients requiring systemic treatment with a sensitivity of 78% and a specificity of 86%. This
study shows that a constructed biomarker signature of eight serum biomarkers is able to
identify a subgroup of severe, difficult-to-treat AD patients. The use of such a biomarker
signature can help to avoid delay in optimal treatment for this group. Validation in an in-
dependent patient population is necessary to evaluate the applicability and predictive ca-
pacity of this biomarker signature.

419
Demodex Mites and Rosacea: Modulation of Inflammation in Skin Resident
Cells
S Gatault1,2, R Foley1, PA Kelly1,3, CC Zouboulis4 and F Powell1 1 Charles Institute of
Dermatology, University College Dublin, Dublin, Ireland, 2 Systems Biology Ireland, UCD,
Dublin, Ireland, 3 School of Veterinary Medicine, UCD, Dublin, Ireland and 4 Departments
of Dermatology, Venereology, Allergology and Immunology, Dessau Medical Center, Bran-
denburg Medical School Theodor Fontane, Dessau, Germany
Demodex mites are normal residents of the pilosebaceous follicles of healthy human facial
skin, at low density, without inducing inflammatory response by skin resident cells (SRCs).
When the Demodex population increases, such as in rosacea, an inflammatory response is
initiated. The aim of this study is to evaluate how Demodex mites modulate inflammation in
SRCs. Skin biopsies from rosacea patients were assessed histologically. Hair follicles were
dilated or ruptured, contained mites and occasional inflammatory cells. There was mixed
perifollicular inflammation and occasionally mite remnants were found within perifollicular
granulomas. Live mites, isolated from human skin surface biopsies, were co-cultured with
keratinocytes (HaCaT) or sebocytes (SZ95) for 24 hours at low (1 mite/cm2) and high (5 mites/
cm2) densities representing normal and pathologic conditions respectively. Gene expression
was analysed by RT-PCR and protein expression by flow cytometry or ELISA. A low density of
mites did not induce the release of inflammatory mediators in HaCaT. However, a high
density significantly increased the release of TNFa (p<0.01) IL-8 (p<0.05), and CCL2
(p<0.05) in both keratinocytes (n¼8) and sebocytes (n¼5). Demodex induced TLR2 gene and
protein expression (p<0.01) and KLK5 release (p<0.05) only in keratinocytes whereas IL-6
was only released by sebocytes (p<0.05). Our results show that Demodex mites modulate
inflammatory responses from SRCs depending on their density. Moreover, keratinocytes and
sebocytes respond differently to Demodex stimulus. The contrasting effects on inflammatory
responses provide evidence that they co-exist with host cells under normal skin conditions
without disrupting the biobalance and have the capacity to induce inflammation when their
population is markedly increased as frequently occurs in rosacea.

420
A20 contribution to NF-kB regulation, Ripoptosome formation and
TNF-induced cell death in keratinocytes
M Feoktistova1, R Makarov1, A Schneider2, GJ Hooiveld3, T Luedde2, M Leverkus1, A Yazdi1

and D Panayotova-Dimitrova1 1 Dermatology and Allergology, RWTH Aachen University,
Aachen, Germany, 2 Department of Medicine III, Department of Gastroenterology, Hep-
atology and Hepatobiliary Oncology, Medical Faculty of the RWTH University, Aachen,
Germany and 3 Nutrition, Metabolism & Genomics Group Division of Human Nutrition &
Health, Wageningen University, Wageningen, Netherlands
A20 is a known key regulator of NF-kB activity and inflammatory responses. A20 plays a role
also in the control of cell death and cell death receptor signaling. Although A20 is widely
accepted as an anti-apoptotic protein, we demonstrate that elevated expression of A20 in
both human and murine keratinocytes results in sensitisation to TNF-induced cell death. We
prove that Ripoptosome formation in A20 overexpressing cells is a prerequisite for TNF-
induced cell death execution. We demonstrate that both canonical and non-canonical NF-kB
signaling pathways are regulated upon increase of A20 expression. A20 dependent alterations
of cIAPs and TRAF1 expression are involved in the multiple level control of cell death in
keratinocytes with elevated A20 expression. Our data demonstrate the mechanistical
contribution of A20 for proper control of the TNF-dependent cell death

421
Langerin-specific aryl hydrocarbon deficiency diminishes epidermal
Langerhans cells and leads to enhance atopic Th2 responses
C Lee1,2, S Lin1,2 and C Hong3,4 1 Dermatology, Kaohsiung Chang Gung Memorial Hospital,
Kaohsiung, Taiwan, 2 Dermatology, Chang Gung University, Taoyuan, Taiwan, 3 Derma-
tology, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan and 4 Dermatology, Na-
tional Yang Ming University, Taipei, Taiwan
Aryl hydrocarbon receptor (AhR) is an environmental sensor for immune responses. In skin,
AhR is expressed in several cells, including keratinocytes and Langerhans cells (LC). The
current evidence of how AhR would activate or inhibit skin immune responses is contro-
versial, likely due to the different functional role of AhR in different cells and different haptens
or peptides used. We crossbred langerin-Cre with AhR-loxP to address the role of AhR in
langerin-expressing cells using epicutaneous ovalbumin sensitization. The result showed that
conditional AhR knock out in langerin-expressing cell resulted in a diminishment of both
epidermal LC and dermal dendritic cells. These mice also showed an enhancement of Th2
(increased IL-4 and IL-5) and Treg cells (increased CD4 foxp3 cells and increased IL-10) re-
sponses in vitro when their lymph node cells were challenged with Ova. Ova-specific IgE
blood level was increased in mice with defected AhR in LC. We concluded that AhR
knockout in langerin-expressing cells diminishes epidermal LC while enhances Th2 responses
in epicutaneous protein sensitization. This study indicated AhR in LC helps dampen Th2 and
Treg response and supported that natural AhR agonist may resolve atopic dermatitis.
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Human hair follicles express PD-L1, whose expression is down-regulated by
EGFR and MEK inhibitors ex vivo. A potential mechanism for EGFR inhibitor
induced sterile folliculitis
D Rutkowski1, J Hardman1, R Warren1, C Griffiths1 and R Paus1,2 1 University of Manchester,
Manchester, United Kingdom and 2 Department of Dermatology and Cutaneous Surgery,
University of Miami, Miami, FL
Epidermal growth factor receptor inhibitors (EGFRi) and mitogen activated protein kinase
inhibitors (MEKi) are commonly used in oncology. They are associated with adverse
cutaneous reactions in 80% of patients. These reactions can be divided into on-target phar-
macodynamic effects, specifically inhibition of keratinocyte cell proliferation, and pro-
inflammatory effects which culminate in a sterile folliculitis. EGFRi and MEKi are known to
inhibit an immune checkpoint inhibitor, Programme Death Ligand 1 (PD-L1), whose down-
regulation might contribute to this inflammatory reaction. Our objectives were to: 1) char-
acterize the location of PD-L1 in human scalp skin; and 2) evaluate cutaneous changes in PD-
L1 expression following EGFRi or MEKi. In normal human scalp skin (n¼ 3 males; mean age
58) PD-L1 expression was localized histologically in immune cell within the dermis as well as
in the bulge and pre-cortical hair matrix of the hair follicle (HF). To evaluate the effect of
EGFRi and MEKi on PD-L1, human facial skin was organ cultured with control, Erlotinib
(EGFRi) or Cobimetinib (MEKi). We demonstrated that after 3 days of organ culture the assay
recapitulated expected pharmacodynamic effects, namely a significant decrease in kerati-
nocyte proliferation in the basal layer of the epidermis and in the hair matrix(n¼5, p<0.05).
Most importantly, we demonstrated that gene expression of PD-L1 was significantly
decreased after 24hrs (n¼3,p<0.05). We are currently investigating whether this process is
linked to a collapse in the HF immune privilege. In conclusion, we have shown that human
HFs prominently express PD-L1 and that following EGFR or MEK inhibition cutaneous
expression is down-regulated inviting the hypothesis that this could contribute to the sterile
folliculitis seen in EGFRi or MEKi treated patients.

423
Type 2 Immunity Linked to iRhom2 and Tylosis with Oesophageal Cancer
S Murtough1, CM Webb1, A Chikh1, H Louis dit Picard1, R Pink2, J Wang3, R Fitzgerald4, J
Risk5, D Pennington1 and DP Kelsell1 1 Blizard Institute, Queen Mary University of London,
London, United Kingdom, 2 Department of Biological and Medical Sciences, Oxford
Brookes University, Oxford, United Kingdom, 3 Barts Cancer Institute, Queen Mary Uni-
versity of London, London, United Kingdom, 4 MRC Cancer Unit, University of Cambridge,
Cambridge, United Kingdom and 5 School of Dentistry, University of Liverpool, Liverpool,
United Kingdom
Tylosis with Oesophageal Cancer (TOC) is a rare autosomal dominant syndrome characterised
by palmoplantar keratoderma and a high lifetime risk of oesophageal squamous cell carcinoma.
TOC is associated with gain-of-function mutations in RHBDF2, encoding iRhom2, which reg-
ulates the stress-responsive keratin cytoskeleton and the maturation of ADAM17; a major
sheddase of several pro-inflammatory cytokines. Thus, we hypothesised that TOC tissue is
associated with an aberrant inflammatory milieu. Initially, we performed RNAseq on normal and
TOC oesophagus tissue and following analysis with CIBERSORT and xCell, we identified
elevated numbers of mast cells and M2 macrophages in TOC biopsies, which is indicative of a
type 2 immune response. Moreover, a unique immune transcriptomic signature was associated
with TOC oesophagus which contains the alarmins, IL-33 and S100A7, and elevated levels of the
type 2-associated transcription factor, GATA-3. We then looked within TOC interfollicular skin
and identified elevated numbers of CD68+ cells. However, neither M2 macrophages nor mast
cells were observed, which suggests that the type 2 immune phenotype in TOC oesophagus may
be site-specific. Interestingly, S100A7 was elevated in TOC interfollicular skin, reflecting the
transcriptomic signature in TOC oesophagus. We have evidence that this type 2 response may be
regulated by a number of iRhom2-mediated pathways. These include elevated ADAM-17-
mediated NOTCH cleavage and GATA-3 expression, raised p63 activity and GATA-3 expression,
and dysregulated barrier function. Thus, through this study, we hope to determine the mecha-
nistic basis for this immune observation and to elucidate how this contributes to oesophageal
dysplasia and hyperproliferative skin conditions.

424
Next generation sequencing of myeloid neoplasm-associated Sweet syndrome
shows similar mutational profile of skin and myeloid disorder
M Passet2, C Lepelletier1, D Vignon3, P Hirsch4, M Battistella3, P Duriez5, E Raffoux6, F
Chasset7, E Clappier2 and J Bouaziz1 1 Dermatology, Hôpital Saint Louis, Paris, France, 2
Molecular Biology, Hôpital Saint Louis, Paris, France, 3 Pathology, Hôpital Saint Louis, Paris,
France, 4 Molecular Biology, Hôpital Saint Antoine, Paris, France, 5 Pathology, Hôpital
Saint Antoine, Paris, France, 6 Hematology, Hôpital Saint Louis, Paris, France and 7
Dermatology, Hôpital Saint Antoine, Paris, France
Sweet Syndrome (SS) is characterized by an accumulation of mature polymorphonuclear cells
(PMN) in the skin. Ten percent of SS patients have an associated myeloid neoplasm (MN) but
the pathophysiological link between these two diseases is unclear. To have a better insight in
skin-infiltrating PMN clonality of MN-associated SS, we conducted a retrospective study and
reviewed patients with concomitant SS and MN diagnosed at Saint-Louis or Saint-Antoine
hospital, Paris, France, between 2010 and 2018. Targeted next-generation sequencing (NGS)
of 80 myeloid target genes was performed on DNA extracted from bone marrow or blood
samples and from formalin-fixed paraffin-embedded (FFPE) tissue sections of skin-lesion bi-
opsy. Ten patients were analyzed, including 6 with acute myeloid leukemia, 2 with myelo-
dysplastic syndromes (MDS), 1 with myeloproliferative neoplasm (MPN) and 1 with MDS/
MPN. NGS analysis of hematopoietic samples found oncogenic mutations in 9 out of 10
patients (range 1-10 mutations, median 3 per patient). Major recurrent mutations affected
genes involved in splice (SRSF2, PRPF8), epigenetic (TET2, DNMT3A), transcription (TP53,
RUNX1) and cohesin complex (STAG2). Strikingly, in all cases, the major clone of the MN in
hematopoietic samples was also found in skin biopsies, demonstrating a clonal link between
both diseases. This is the first study investigating the mutational profile of skin-infiltrating
PMN and malignant myeloid cells within a cohort of MN patients. Their clonal relation,
previously suggested by FISH analyses and definitely confirmed by the present study, dem-
onstrates that the mature PMN infiltration have differentiated from the malignant myeloid
progenitor cells.

425
Immunomodulation of skin inflammation by P28GST, a helminth
parasite-derived protein, in a murine model of psoriasis
A Pagny1,2, M Delbeke1, A Dendooven1, A Standaert1, A Porcherie3, D Staumont-Sallé2,1 and
M Capron1,2 1 U995 - LIRIC, University of Lille, Lille, France, 2 CHU of Lille, Lille, France
and 3 Par’Immune, Lille, France
The aim of this study was to investigate the therapeutic and immunomodulatory properties of
P28GST in an experimental model of psoriasis. The potent anti-inflammatory and immuno-
modulatory properties of P28GST, a protein-derived from the schistosome helminth parasite,
have been previously demonstrated in experimental colitis by our group and have recently led
to a phase 2 clinical trial in Crohn’s disease patients. The therapeutic potential of P28GSTwas
investigated in the murine model of psoriasis induced by daily application of Imiquimod
during 5 days. Balb/C mice received a total of 3 subcutaneous injections of P28GST every 14
days, before induction of inflammation. P28GST efficacy was evaluated by using adapted
PASI clinical score, Baker histological score, epidermal thickness measurement, analysis of
skin and serum inflammation markers by qPCR and ELISA, and of immune response by flow
cytometry. Treatment of mice by 3 injections of P28GST reduced skin inflammation induced
by imiquimod, evidenced by significantly decreased PASI and Baker scores, with non- infe-
riority to a reference treatment by betamethasone. Significant decrease of mRNA encoding
TNFa, IL1-b and Oncostatin M as well as increase of Arginase/ iNOS mRNA ratio indicated
that P28GST induced a decrease of the Th1/Th17 inflammatory response associated to an
increase of M2 anti-inflammatory macrophages, a hallmark of the Th2 emediated regulatory
response. These results extend the data observed in colitis to a skin inflammation model and
confirm the capacity of this helminth -derived protein to induce a reequilibrium of the im-
mune system paving the way to therapeutic applications.

426
Type I interferon-driven pathogenic angiogenesis initiated by antimicrobial
killing of B.oleronius during flare ups of rosacea
A Mylonas1, H Hawerkamp2, Y Wang3, S Meller2, B Homey2, L Mazzolai1, J Di Domizio1, M
Gilliet1, A Hovnanian3 and C Conrad1 1 University Hospital of Lausanne, Lausanne,
Switzerland, 2 University Hospital of Dusseldorf, Dusseldorf, Germany and 3 INSERM
Institute Imagine, Paris, France
Rosacea is a common inflammatory skin disorder characterised by recurrent flare-ups and
neoangiogenesis, eventually culminating in persistent erythema. Cathelicidin antimicrobial
peptides and their upstream activating protease Kallikrein 5 (KLK5) have been implicated in
rosacea, yet the pathogenic mechanisms that lead to flare-ups remain elusive. In gene
expression analyses, we find selective overexpression of type I interferon (IFN) specifically
during acute flare-ups of disease. Using an established in vivo model of rosacea, we find that
IFN expression in situ, critically dependent on plasmacytoid dendritic cells (pDCs), drives a
predominant TH17/22 profile, similar to the signature found in our patient cohort. Transgenic
mice overexpressing KLK5 in the skin recapitulate the cathelicidin-pDC-IFN-TH17/22 axis, in
support of a consistent overarching pathway. Finally, we find that IFN cooperates with IL22 to
promote survival and proliferation of vascular endothelial cells, and in the sprouting of
dermal microvasculature in vivo. Furthermore, B.oleronius, a bacterium that is linked to
severity in rosacea, is exquisitely sensitive to killing by cathelicidins leading to potent acti-
vation of pDCs to produce IFN in vitro and in vivo. Taken together, proteolytic activation of
cathelicidins, along with skin microbes lead to rapid pDC activation and IFN production
during flare-ups of rosacea. The latter plays a critical role in inducing a predominant TH17/22
profile promoting pathogenic angiogenesis. Our study identifies a pathogenic KLK5-cath-
elicidin-pDC-IFN-IL22 axis in rosacea and mechanistically links B.oleronius to the induction
of characteristic rosacea skin lesions, providing novel actionable targets for treatment along
this pathway.

427
Predicting treatment response to methotrexate in atopic dermatitis patients
using clinical characteristics and serum biomarkers
L Ariens1, J Thijs1, D Bakker1, J Drylewicz2, S Nierkens2, E Knol1, E Delemarre2, D Balak1, J
van der Schaft1 and M de Bruin-Weller1 1 Dermatology, UMC Utrecht, Utrecht, Netherlands
and 2 Laboratory of Translational Immunology, UMC Utrecht, Utrecht, Netherlands
The goal of this study was to predict clinical response to methotrexate (MTX) in atopic
dermatitis patients, based on clinical characteristics and serum biomarkers We retrospectively
included 78 AD patients treated with MTX in daily practice. Patients were classified as re-
sponders to MTX treatment if they achieved an Investigators’ Global Assessment of 0-2
without the use of oral corticosteroids after 6 months of treatment. Clinical characteristics
were extracted from the electronic patients file. In a subgroup of 51 patients serum was
collected before start of MTX treatment and 129 serum biomarkers were measured using
Luminex-based multiplex immunoassays. A predictive biomarker signature was constructed
using a statistical algorithm. Out of 78 patients, 46 (59%) were classified as MTX responder.
Subcutaneous administration of MTX had a positive effect on the treatment response after 6
months of treatment. Among the MTX non-responders significantly more patients (50%) were
treated with oral corticosteroids at the moment of starting MTX treatment compared to the
MTX non-responders (20%) (p¼0.005). Biomarkers were measured in 51 patients of which 28
(55%) responders. The combination of serum biomarker RANTES, MMP1, P-selectin and
DKK1 was able to predict MTX treatment response, showing a predictive capacity with a
sensitivity of 79% and specificity of 83%. Subcutaneous administration of MTX positively
affects the treatment response after 6 months. The constructed biomarker signature was able
to predict MTX response which can lead to more personalized medicine. Validation in an
independent patient population is necessary to evaluate the applicability and predictive ca-
pacity of this biomarker signature.
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Comparative mass spectrometry proteomics of epidermal samples obtained by
non-invasive tape stripping from inflammatory skin diseases
A Berekméri1, A Alase1, T Macleod2, S Shaheed3, C Sutton3, M Stacey2 and M Wittmann1 1
Leeds Institute of Rheumatic&Musculoskeletal Medicine (LIRMM), University of Leeds, Leeds,
United Kingdom, 2 Faculty of Biological Sciences, School of Molecular and Cellular Biology,
University of Leeds, Leeds, United Kingdom and 3 Faculty of Life Sciences, School of
Chemistry and Biosciences, University of Bradford, Bradford, United Kingdom
Differentiating psoriasis from eczema can be challenging for lesions presenting with atypical
phenotype, minimal/chronic inflammation or in distinct anatomical locations (scalp, auric-
ular, palmoplantar and flexural areas). Unlike skin biopsies, tape stripping is a non-invasive
sampling technique. We aimed to further develop this tool to facilitate the diagnosis of
psoriasis and eczema and identify a simple but robust non-invasive diagnostic algorithm.
Tape samples have been collected from psoriatic (n¼35) and eczematous (n¼21) skin and of
healthy controls (n¼23), followed by protein extraction and peptide identification using
liquid chromatography tandem mass-spectrometry (LC-MS-MS), with data analysis in Max-
Quant and Perseus softwares. Quantification of selected markers was performed with ELISA
based assays. In total 690 proteins were identified across tape samples using mass-spec-
trometry. Volcano plot analysis differentially identified 78 proteins in psoriasis and 45 pro-
teins in eczema when compared to healthy controls.18 epidermal proteins had significantly
different expression in psoriasis vs eczema, including IL-1 family member IL-36g and kera-
tinocyte-derived protease inhibitor, elafin. Unsupervised hierarchical cluster analysis identi-
fied a set of general inflammatory markers upregulated in both eczema and psoriasis, but not
in healthy controls, as well as a protein cluster specific for plaque psoriasis. Using this non-
invasive, unbiased approach, we identified a combination of biomarkers with discriminatory
potential for psoriasis and eczema and demonstrated their diagnostic value in clinically
challenging cases. To our knowledge, this is the first study directly comparing proteomics data
from psoriasis and eczema samples obtained via tape stripping.

429
Type 2 Immunity Influences Hair Follicle Stem Cell Proliferation and Skin
Homeostasis
R Ricardo1, S Van Dyken2,3, J Lee2 and RM Locksley2 1 Dermatology, University of California
San Francisco, San Francisco, CA, 2 Medicine, University of California San Francisco, San
Francisco, CA and 3 Pathology & Immunology, Washington University School of Medicine,
St. Louis, MO
Type 2 immunity is a major driver of inflammatory allergic skin disease. However, the
fundamental role of type 2 immunity in the context of skin homeostasis and its influence on
skin tissue function is not well understood. Here we show that type 2 innate lymphoid cells
(ILC2s) are the predominant skin tissue-resident immune cells that secrete type 2 cytokines in
homeostasis. ILC2s in the skin have a distinct subset of activating signals when compared to
tissue resident ILC2s from other tissues. The activation of ILC2s and secretion of IL-13 is
coupled to the stage of the hair follicle cycle. Deletion of ILC2s or the type 2 immunity
signaling axis leads to increased proliferation of the hair follicle stem cells in a model of
depilation-induced hair growth. Mice deficient in type 2 immunity leads to stem cell
senescence. Deficiency of type 2 immunity leads to alterations of the skin resident immune
cell composition and tissue architecture. Our work identifies a previously uncharacterized
function for type 2 immunity in homeostasis, and highlights the crosstalk between ILC2s and
type 2 immunity in tissue homeostasis.

430
Application of reflectance confocal microscopy in the evaluation of murine
healthy and lesional skin
M Pont1, A Blanco1, P Iglesias2, C Carcasona1, J Montero1, N Godessart1 and A Gavaldà1 1
R&D Centre, Almirall, Barcelona, Spain and 2 Dermatology, Hospital Clı́nic, Barcelona,
Spain
Reflectance confocal microscopy (RCM) is a non-invasive imaging technology that allows
real-time examination of the skin at nearly histologic resolution. It has been proved to be
valuable in the clinics, but its application in animal models is limited. The main objectives
were to identify characteristic confocal features in healthy murine skin, and evaluate the
cutaneous alterations in the mouse model of oxazolone-induced dermatitis. A VivaScope�

microscope was used to take horizontal optical sections of the skin from the stratum corneum
to the dermis, up to the maximum optical depth of 250 mm. Imaging was performed on
healthy or lesional skin of male C57BL/6 mice. The dermatitis was induced in the depilated
nape of sensitized mice by repeated topical challenges with oxazolone, and imaged 24 hours
after each challenge. The major architectural and cellular features of each stratum of the
epidermis and dermis were identified in healthy skin. However, the patterns were not as
pronounced as those described in humans, and the dermo-epidermal junction was indistinct.
Features of spongiotic dermatitis were visualized in the model. In the acute stage, there were
areas of increased intercellular brightness (spongiosis), circumscribed oval hyporefractive
areas (vesicles), and single or clusters of refractile round cells at the level of the stratum
spinosum (exocytosis) and dermis. With chronicity, the honeycomb pattern was increased in
thickness (acanthosis), and inflammatory cells were often observed with haphazardly ar-
ranged, highly refractile fibrilar fibers (fibrosis). RCM represents a powerful tool to analyze
skin changes in animal models, and complements histopathology when studying dynamic
processes (blood flow), or structures and lesions usually altered by histological processing.
Additionally, its non-invasive nature enables the monitoring of skin lesions in the same ani-
mal, which is particularly useful in models intended to mimic a chronic disease.

431
Innate lymphoid cells type 1 may be new, non-antigen-specific player in the
pathogenesis of alopecia areata
R Laufer1, A Keren1, R Paus2,3 and A Gilhar1 1 Skin Research laboratory, Haifa, Israel, 2
University of Miami, Miami, FL and 3 University of Manchester, Manchester, United
Kingdom
Alopecia areata (AA), one of the most common human autoimmue diseases, is thought to be
predominantly driven and can be transferred by CD8+ T cells of the Th1 type. However,
CD8+ T cells are not the only drivers of disease and that subsets of NK, which can produce
large amounts of IFN-g, may also drive AA pathobiology independent of classical, auto-
antigen-dependent CD8+ T cell functions. Here, we have asked whether a dysregulation of
innate lymphoid cells type 1 (ILC1) may play role in AA pathogenesis. Indeed, the number of
perifollicular ILC1s in lesional AA versus healthy skin was increased (p<0.01). To functionally
probe ILC1-hair follicle (HF) interactions, microdissected, organ-cultured human scalp
stressed HFs were co-cultured with autologous human CD8+NKG2D+ cells or with autolo-
gous circulating purified ILC1. This significantly promoted premature catagen development,
HF dystrophy and collapse of HF immune privilege after 6 days i.e. the hallmarks of the AA
phenotype, following co-culture of CD8+NKG2D+ cells with HFs or with ILC1s as compared
to controls co-culture of HFs with PBMCs/phytohaemagglutinin (p< 0.01). ELISA analysis
revealed that ILC1 in co-culture with HFs, produced large amounts of INF-g, just as CD8+/
NKG2D+ T cells. Co-culture with autologous ILC1 cells resulted in substantial HF cytotox-
icity, and up-regulated ectopic MHC class I and class II, CD1d and MICA expression in the
proximal HF epithelium, decreased proliferation and increased apoptosis in the hair matrix,
while TGFb2 and a-MSH immunoreactivity were down-regulated. Co-culture of human scalp
HFs with immunosuppressive “immune privilege guardians” such as IL-10 and TGF-b1, with
CD8+NKG2D/HFs or ILC1/HFs decreased HF cytotoxicity, premature catagen development,
and ectopic MHC I & II expression. These experiments further support the concept that
autoaggressive, antigen-specific CD8+ T cells are not the only inducers of the AA phenotype,
which can also be triggered by non-antigen-specific innate lymphocytes such as ILC1.

432
Transcriptome analysis reveals novel insights into the etiology and
pathophysiology of Pityriasis Rubra Pilaris
S Nassiri1, P Amini5, S Nobbe2, E Contassot2, L French3, M Delorenzi1,4, E Markkanen5 and M
Mellett2 1 Bioinformatics Core Facility, SIB Swiss Institute of Bioinformatics, Lausanne,
Switzerland, 2 Department of Dermatology, University Hospital Zurich, Zurich, Switzerland,
3 Dermatology and Allergology Clinic, Ludwig Maximilian University of Munich, Munich,
Germany, 4 Department of Oncology, University of Lausanne, Lausanne, Switzerland and 5
Institute of Veterinary Pharmacology and Toxicology, University of Zurich, Zurich,
Switzerland
PRP is an extremely rare inflammatory skin disorder characterized by scaly salmon-colored
lesions that can cover the entire body. While the underlying cause of PRP is unknown, it
displays overlapping clinical features with psoriasis, making diagnosis challenging. Some
cases can spontaneously resolve but the clinical management of chronic cases is hindered by
the lack of effective therapies. To shed light on the underlying molecular and cellular
mechanisms of PRP, RNAseq was used to characterize dermal and epidermal transcriptomes
of PRP and healthy skin. We found host defense mechanisms to be overrepresented in PRP
epidermis, whereas cell division and proliferation were the hallmarks of transcriptional
reprogramming in PRP dermis. Comparison of our data with published psoriasis datasets
revealed both shared and disease-specific gene signatures. To examine the contribution of
epidermal cell types to the pathophysiology of PRP, we implemented computational esti-
mation of cell type abundances from bulk tissue transcriptomes, and found macrophages and
keratinocytes to be more abundant in PRP compared to healthy epidermis. We com-
plemented this analysis by mapping genes overexpressed in PRP epidermis onto published
single cell transcriptome data of healthy and psoriatic human epidermis. Finally, we identified
a list of genomic variants that may explain, at least in part, the impact of genetic predispo-
sition on aberrant gene expression and RNA splicing in PRP. Collectively, by exploring the
breadth of information provided by RNAseq, this work enhances the understanding of PRP
and highlights several actionable targets to be further explored.

433
An innervated, vascularized and immunocompetent human skin model to
evaluate the properties of chemical substances
Q Muller1,2, M Beaudet2, S Bellenfant2, R Pépin2, A Brulefert1, CG Mueller1, F Berthod2 and
V Flacher1 1 Laboratoire d’Immunologie, Immunopathologie et Chimie Thérapeutique, CNRS
I2CT / UPR3572, Institut de Biologie Moléculaire et Cellulaire, Strasbourg, France and 2
Centre LOEX de l’Université Laval, Centre de recherche du CHU de Québec-UL, and
Département de Chirurgie, Faculté de Médecine, Université Laval, Quebec, QC, Canada
Pathogens, sensitizing chemicals and autoimmune diseases trigger T cell-driven inflammation
in the skin under control of cutaneous Dendritic Cells (DCs). No in vitro human model re-
capitulates the features of cutaneous immune responses. Indeed, such models frequently lack
an epidermal barrier, necessary to investigate topically applied compounds, and fail to
acknowledge the influence of non-immune cells which modulate the activation of DCs and T
cells. This represents a major shortcoming and prevents accurate pre-clinical evaluation of
anti-inflammatory drugs, vaccine adjuvants or potentially allergenic chemicals (sensitizers).
To resolve this, we developed a novel Innervated and Vascularized immunocompetent Tissue-
Engineered Skin Tissue-Engineered Skin (IV-iTES) combining all structural and functional el-
ements of the healthy skin. The IV-iTES model integrates human keratinocytes, fibroblasts,
dendritic cells and pseudo-capillaries, as well as a sensory nerve network derived from either
murine embryos or human induced pluripotent stem (iPS) cells. Our culture conditions were
adjusted to guarantee a stable phenotype for all cell populations, thereby mimicking steady-
state human skin. The structure of the resulting co-culture and cell-specific markers were
thoroughly characterized. Sensory nerves could be triggered in situ by agonists of their spe-
cific receptors and subsequently released neuropeptides substance P and CGRP. When
exposed to known sensitizers and control molecules, cytokines were released in the super-
natant with a pattern that reflected the properties of the chemicals. Altogether, the IV-iTES
should allow in-depth investigations and predictions on cutaneous toxicity, angiogenesis and
inflammation.
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Development of Aldara-induced chronic (15-day) psoriasiform dermatitis
model
S Horváth, Á Kemény, A Perkecz, E Pintér and R Gyulai University of Pécs, Pécs, Hungary
Imiquimod (IMQ)-induced skin inflammation model is the most widely used animal study in
the field of psoriasis research. In our previous work, we modified the conventional IMQ-
induced psoriasiform dermatitis protocol using Finn chambers. This localized technique
reduced systemic side effects but reproduced similar psoriatic reactions compared to the
classical IMQ model, thus it permits to perform prolonged imiquimod treatment. In this study
we investigate the long-term application of IMQ in this localized model. 20 mg Aldara cream
(5% IMQ) and 20 mg vaseline were applied simultaneously in Finn chambers on the dorsal
skin of C57BL/6 or Balb/c mice during the first 4 days of the 15-day experiment and every
second or third day afterwards in separate groups. Vaseline or corticosteroid ointment were
applied on the intermediary days. Skin thickness, blood perfusion, body weight and skin
scaling were measured daily. Skin samples were collected on days 5, 10 and 15 of the
experiment. Histopathological alterations were evaluated on H&E stained sections, while
inflammatory cytokine concentrations were measured with Luminex technology. Skin edema
increased to 50 or 80% in every 2nd or 3rd day treated animals, respectively. Blood perfusion
reached maximal response on day 4 in each treated group and then gradually decreased until
the end of the experiment. Body weight loss was observed after the second Aldara treatment
then - despite the additional Aldara treatments e mice body weight values were restored and
further increased. Inflammatory cytokine concentrations were relevant to the psoriatic
symptom severity. Topical corticosteroid treatment significantly reduced skin edema from day
6, but it had no effect on blood perfusion. Our results proved that long-term Aldara appli-
cation in Finn chambers enables the study of chronic psoriatic skin inflammation. Further-
more, our chronic model may be used to investigate topically applied anti-inflammatory drug
candidates in psoriasiform dermatitis.

435
Human group 2 innate lymphoid cells differentiate into interleukin-17A
producing cells in psoriasis
MB Teunissen1, JH Bernink2, Y Ohne3, L Krabbendam2, MA de Rie1, H Spits2, XR Ros2 and
AA Humbles3 1 Dermatology, Amsterdam UMC, location AMC, Amsterdam, Netherlands, 2
Experimental Immunology, Amsterdam UMC, location AMC, Amsterdam, Netherlands and 3
Respiratory, Inflammation and Autoimmune (RIA), BioPharmaceuticals R&D, AstraZeneca,
Gaithersburg, MD
The IL-23/IL-17A axis is critical in the defense against extracellular pathogens as well as the
development of several autoimmune diseases including psoriasis. Here we focused on the
capability of human innate lymphoid cell (ILC) subsets to produce IL-17A. Initial experiments
revealed unexpectedly that purified dermis-derived group 2 ILCs (ILC2s), but not ILC3s, were
induced to produce this cytokine after co-culture with Candida albicans-exposed undivided
dermal cells. The CRTH2+ ILC2s transdifferentiated towards IL-17A producing NKp44e ILC3-
like cells. This feature was also found in ILC2s derived from peripheral blood or cord blood
and appeared to be driven by IL-1b, IL-23 and TGF-b and coincided with up-regulation of
RORgt and reciprocal down-regulation of GATA3. Flow cytometry, RNA expression micro-
array, and unbiased single-cell RNA analyses disclosed a c-Kit (CD117)+ CCR6+ ILC2 sub-
population having some features in common with ILC3s, including expression of RORgt
which accommodates IL-17A production in response to IL-1b and IL-23. This ILC2 subset also
expressed the skin homing receptor CCR10. The c-Kite ILC2s were also able to produce IL-
17A but required during stimulation with IL-1b and IL-23 the additional presence of TGF-b,
which promoted the upregulation of IL23R, CCR6 and c-Kit in these cells. The switch into IL-
17A producing ILC3-like cells could be reversed by IL-4. The plasticity process we describe
here has clinical relevance as we show that the proportion of IL-17A producing ILC3s is
increased at the expense of ILC2s within the lesional skin of psoriatic patients as compared to
healthy control skin. We identify ILC2s as a novel cellular source of IL-17A, providing a novel
therapeutic target to ameliorate IL-17A pathogenicity.
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Macrophages promote growth of squamous cancer independent of T cells
X Wang Pathology, University of Colorado Anschutz Medical Campus, Aurora, CO
We assessed the role of macrophages in squamous cell carcinoma (SCC) behavior. We used
mouse SCC cells derived from tumors harboring a Kras12D activation mutation and Smad4
deletion in keratin 15 (K15)-positive stem cells, and a human SCC cell line, FaDu. SCC cells
were transplanted into immune-compromised or -competent (syngeneic) recipients. After
tumors were established, we profiled tumor infiltrating leukocytes using CyTOF. CD45+

leukocytes comprised 10-25% of the total tumor cells, and tumor-associated macrophages
(TAMs) were 5-10% of the CD45+ cells. There were typically 2-3 fold more M2 TAMs than M1
TAMs. We used clodronate liposomes to deplete TAMs. We found that the number of TAMs
was not affected by the presence of T cells but differed among tumors derived from different
SCC lines. Clodronate significantly reduced TAMs and macrophages in the spleen, resulting in
reduced SCC volumes. Tumors with clodronate treatment did not show decreased prolifer-
ation, but exhibited increased apoptosis and reduced vascular density. FLIP (Fas-associated
via death domain-like interleukin-1b converting enzyme inhibitory protein), an apoptosis
inhibitor abundantly produced in tumor cells and TAMs, was reduced in tumor cells of
clodronate treated mice. Reduced FLIP levels correlated with reductions in phosphorylated
nuclear NFkB p65 and NFkB inhibitor attenuated FLIP protein levels in SCC cells. Further,
TGFb1 serum levels and pSmad3 were reduced in clodronate-treated mice, but their re-
ductions were insufficient to reverse epithelial-mesenchymal transition (EMT) or TGFb-
mediated angiogenesis in endothelial cells. Consequently, metastasis was not significantly
reduced by macrophage reduction. However, reduced pSmad3 correlated with reduction of
its transcriptional target, vascular endothelial growth factor A (VEGFA), in clodronate-treated
tumor cells. Taken together, our study revealed that macrophages contribute to SCC expan-
sion through interactions with tumor cells but are dispensable for SCC metastasis. Our study
provides novel insights into understanding the contributions and limitations of TAMs in SCC
progression.

437
Neurotrophin receptors exert opposing effects in the development and
invasiveness of cutaneous squamous cell carcinoma
E Palazzo1, M Quadri1, N Tiso2, G Gutierrez-Cruz3, R Lotti1, A Marconi1, M Morasso4 and C
Pincelli1 1 University of Modena, Modena, Italy, 2 University of Padua, Padua, Italy,
3 Office of Science and Technology, NIAMS/NIH, Bethesda, MD and 4 Laboratory of Skin
Biology, NIAMS/NIH, Bethesda, MD
Cutaneous squamous cell carcinoma (cSCC) is the second most frequent form of skin cancer
showing a rapidly increasing incidence worldwide. cSCC originates from alterations in ker-
atinocyte stem cells which, in turn, disrupt epidermal homeostasis. In the skin, neurotrophins
(NTs) and their receptors (CD271 and Trk receptors) form a complex network with regulatory
functions. CD271 is implicated in the switch between stem and early progenitors, thus
playing a key role in keratinocyte differentiation. However, the expression and function of
CD271 in tumors are controversial. Trk receptor activity controls cell survival, and Trk
overexpression is implicated in the pathogenesis of many type of cancers. We aimed to
investigate the functional role of NT receptors in cSCC. We found that Trk inhibition by K252a
decreases SCC cell and spheroid survival. Conversely, CD271 overexpression promotes
proliferation break and cell cycle arrest, as well as differentiation, by upregulating Keratin 10
and decreasing Keratin 15 expression. At the same time, the expression of Survivin, a SCC
stem cell marker, and the activation of the mitogenic pathway, as shown by phospho-Erk
decrease, were reduced. SCC spheroids displayed reduced size and invasion upon CD271
overexpression. Moreover, the activation of CD271 by its natural ligand, bamyloid, decreased
viability and size of SCC spheroids, and blocked their invasiveness in vitro. Furthermore,
injecting CD271 overexpressing cells or activating CD271 in SCC-xenografting zebrafish
models, resulted in a decreased number of metastases. On the other hand, CD271 silencing
promoted cSCC full metastasis formation. Therefore, our data strongly indicate that NT
signaling is crucial for cSCC development and spreading, and its modulation may be
considered as a valid therapeutic approach for this type of cancer.

438
Development and Validation of an 80-Gene UV Biomarker Panel for
Stratification of Skin Cancer Risk
D Queen1, A Lopez1, Y Shen2, F Samie2, J Lewin2, L Geskin2 and L Liu3 1 Columbia Uni-
versity Vagelos College of Physicians & Surgeons, New York, NY, 2 Dermatology, Columbia
University Medical Center, New York, NY and 3 Hormel Institute, University of Minnesota,
Austin, MN
Squamous cell carcinomas (SCCs) and pre-malignant actinic keratoses (AKs) are thought to
develop secondary to ultraviolet radiation (UV) damage. However, only w10% of AKs
progress and become SCCs. We use RNA NanoString nCounter� analysis to validate a novel,
80-gene UV radiation-associated biomarker panel for stratification of skin cancer risk. Based
on our previous study, we selected 80 of the 125 highly conserved UV-responsive genes to
validate for clinical utility as a biomarker panel for detecting cancer-prone skin lesions. We
enrolled patients with clinically evident AKs adjacent to NS or cutaneous SCCs adjacent to
NS undergoing Mohs micrographic surgery (MMS). Diagnosis was confirmed histopatho-
logically. RNA was isolated and NanoString nCounter� flex system was used on matched
samples to quantify expression of the 80 biomarker genes. Dendrogram and supervised hi-
erarchical clustering heat map of SCCs and AKs based on differential expression of the
selected UV biomarker genes between each AK/SCC and their respective NS pair. Dot plots
were created highlighting differential expression of selected biomarker genes for each AK/
SCC and their respective NS pair based on fold-change. Results identified 33/80 selected UV
responsive genes as consistently dysregulated in more than 50% of human primary SCC
samples. Results showed hierarchical clustering of SCCs into two subgroups, with one more
strongly corroborated with the UV signature. The AKs form a distinctive cluster showing an
intermediate level of UV biomarker gene expression, except two outliers. The genes selected
for this UV-biomarker panel corroborate the theory that AKs exist on a continuum with SCCs
and their UV gene signature may allow for better risk stratification. The finding of two SCC
subgroups also suggests that there may be two different major molecular pathways, one of
which is more highly UV-dependent, underpinning SCC pathogenesis.

439
Melanoma cells export functional proteasomes by way of microvesiculation: a
possible mechanism for generation of plasmatic proteasomes
B Bergeret1,2, A Bonhoure3, L Henry2, O Coux4, L Meunier1,2, M Vidal3 and P Stoebner1,2

1 dermatology department, CHU Nı̂mes, Montpellier, France, 2 IBMM, Montpellier,
France, 3 DIMNP, Montpellier, France and 4 CRBM, Montpellier, France
Plasmatic proteasomes (p-proteasomes) are a reliable marker for metastatic dissemination in
melanoma patients. Recent works have suggested that p-proteasome partially originated from
tumour cell secretion via exosomes, which are also considered as a new biomarker for
metastatic melanoma. Our objectives were to investigate the origin, mechanism of secretion
and functionality of the melanoma p-proteasomes. We show by proteasome purification
either from culture supernatant of melanoma cell lines (A-375, SK-MEL-28) or from plasma of
melanoma patients, that the extracellular proteasome is released essentially as an assembled
20S core particle, contrarily to proteasome analyzed from cell lysate, which presents addi-
tional 26S capped proteasome. Using specific fluorogenic substrates we demonstrate that
these extracellular proteasomes are functional and possess all the peptidase activities asso-
ciated with b1, b2 and b5 subunits. There is no correlation between exosome and proteasome
concentrations determined by ELISA in the plasma of melanoma patients. Immunoisolation of
secreted proteasome using a7 antibody adsorbed on magnetic beads and pull-down experi-
ments show that secreted proteasomes are not enwrapped in exosomes. To our point of view,
previous reports of 20S proteasome subunits in exosomes are rather due to a co-purification
along the exosome preparation. Extracellular proteasome concentration is increased in the
secretome of melanoma cell lines after stimulation of membrane blebbing with the ionophore
A23187. Moreover, proteasome is associated with microvesicles as shown by gel filtration
experiments and immobilization of microvesicles on lectin-sepharose. Altogether our results
show that melanoma cells secrete functional 20S proteasomes at least in part by membrane
blebbing and microvesiculation and not through exosomal pathway.

440
BRN2 is a Non-Canonical Melanoma Tumor-Suppressor
M Hamm and L Larue INSTITUT CURIE, Orsay, France
While the major drivers of melanoma initiation, including activation of NRAS/BRAF and loss
of PTEN or CDKN2A, have been identified, the role of key transcription factors that impose
altered transcriptional states in response to deregulated signaling is less well understood. The
POU domain transcription factor BRN2 is a key regulator of melanoma invasion, yet its role in
melanoma initiation remains unknown. Here we show that BRN2 haploinsufficiency is suf-
ficient to promote melanoma initiation and metastasis formation, acting as a non-canonical
tumor suppressor. Mechanistically, BRN2 modulates PTEN expression, and PI3K signaling, to
drive tumor progression. Collectively our results reveal that somatic deletion of one BRN2
allele and temporal regulation of the other allele elicit melanoma initiation and progression.

441
Overlapping functions of PARP1 and p63 in cutaneous squamous cell
carcinoma
M Ferniani1,2, M Luise1, D Antonini1,2 and C MIssero1,2 1 Biology, University of Naples-
Federico II, Nola, Italy and 2 CEINGE Biotecnologie Avanzate, Naples, Italy
Cutaneous SCC (cSCC) is the second most frequent type of human malignancy worldwide
primarily caused by chronic long-term sun exposure. Somatic mutations in the tumor sup-
pressor gene TP53 have been shown to occur frequently in aged sun-exposed skin and to
favor clonal expansion. In contrast, p63, a p53 family member, is rarely mutated in cancer
and rather is overexpressed and/or amplified in squamous cell carcinomas. Several studies
have shown that p63 overexpression leads to higher proliferation rates and an increased
ability to contrast differentiation, cellular senescence and apoptosis. Using a proteomic
screening, we identified PARP1 as a p63 protein partner. PARP1 is an enzyme that add PAR
moieties onto target proteins and regulates different cellular processes including DNA repair
and transcriptional regulation. Furthermore, it is a known therapeutic target for several tumor
types including breast and ovarian cancer. Similar to p63, PARP1 is abundantly expressed in a
large cohort of cSCC samples as compared to normal skin and is upregulated in cSCC cell
lines. To investigate whether PARP1 and p63 coordinately regulate global patterns of gene
expression, either PARP1 or p63 were knocked down in SCC cells followed by RNA-seq.
Correlation analyses of the transcriptomic profile under basal condition, showed that a large
proportion of genes affected by the depletion of one factor was similarly affected by the
depletion of the other, causing a highly significant coordinated perturbation in transcription.
Furthermore, most of the downregulated genes in PARP1 and p63 depleted cells are involved
specifically in cell cycle progression and mitosis. Taken together these data reveal a previ-
ously unrecognized functional interaction between p63 and PARP1 in regulating transcription
of a large set of cell cycle genes during early stages of skin tumorigenesis, potentially opening
a window for novel therapeutic intervention.
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CLEC12B a new gene implicated in melanoma
H Montaudié1, L Sormani Le Bourhis1, B Dadone-Montaudié2, G Beranger1, Y Cheli1,
V Petit3, S Rocchi1, F Gesbert3, L Larue3 and T Passeron1 1 INSERM, U1065, C3M, Nice,
France, Nice, France, 2 Department of Pathology, Nice University Hospital, Nice, France,
Nice, France and 3 INSERM U1021, Institut Curie, PSL Research University, Orsay, France,
Orsay, France
A transcriptomic analysis from vitiligo patient skins allowed us to discover that CLEC12B is
selectively and strongly expressed by melanocytes. The objective of this study was to inves-
tigate the role of CLEC12B in melanoma. Expression of CLEC12B was assessed in melanoma
cell lines, nevi and melanoma samples. Using a lentivirus construct we overexpressed (Ov) or
downregulated (Sh) CLEC12B in melanoma cells lines to assess the effect of its modulation on
proliferation and cell cycle. The signaling pathway involved was then studied. Tumorigenic
properties of CLEC12B were finally analyzed in nude mice, with tumor xenograft experi-
ments. Firstly, patients with high CLEC12B expression have a significantly higher median
survival than those with low expression (TCGA database). CLEC12B expression was signifi-
cantly decreased in melanoma cells and melanoma tissues as compared to normal mela-
nocytes and nevi. Ov decreased the cell proliferation, while Sh did the opposite. Using
co-immunoprecipitation assay and after generating a mutant of CLEC12B ITIM domain we
demonstrated that CLEC12B recruits the tyrosine phosphatase SHP2. Ov induces a dephos-
phorylation of pSHP2Y542 and downstream of pSTAT3. The mutant reverses these effects. The
effects on proliferation are linked to a slow-down in G0/G1 with an increase of p53/p21and
p27 after Ov. In accordance with in vitro results, the tumor growth in Ov group was signif-
icantly decreased compared to vehicle group and associated with a decreased expression of
pSTAT3 and an increase of p53 within the tumors (opposite with Sh). CLEC12B appears as a
potent suppressor gene in melanoma by regulating cell cycle and repressing STAT3 activation.

443
Mechanisms of Keratinocyte-Melanoma Cell Interaction
S Spänig1, J Kirchberg1, J Simon1, TM Magin2 and M Kunz1 1 Department of Dermatology,
Venereology and Allergology, University of Leipzig, Leipzig, Germany and 2 Institute of
Biology, University of Leipzig, Leipzig, Germany
Malignant melanoma is the most aggressive form of human skin cancer and shows an
increasing incidence. The transformation from a normal melanocyte to a melanoma cell is a
stepwise process and the complex mechanisms during early stages of tumor development
remain incompletely understood. Based on the increased tumor incidence in Epidermolysis
bullosa simplex (EBS), we hypothesize that keratinocytes affect early melanoma development
through direct interactions or via indirect mechanisms involving cell-cell contacts, cyto-
skeletal proteins and by secretion of growth factors. The aim of this project is to characterize
underlying mechanisms by which mutations in keratinocyte cytoskeletal proteins affect
proliferation, cell-cell-contacts, adhesion and migration of melanoma cells. To determine the
influence of keratin mutations on the proliferation and migration of melanoma cells, kerati-
nocytes with mutations associated with EBS were co-cultured with melanoma cells. This
revealed an increased proliferation of melanoma cells co-cultured with keratinocytes
expressing EBS-associated keratin 5- and keratin 14-mutants in comparison to wild type
keratinocytes. In this setting, migration of melanoma cells remained unaffected. Epidermal
keratinocytes from regions bordering the tumour were collected from human malignant
melanoma samples using laser capture microdissection to identify novel keratinocyte muta-
tions, followed by whole-exome sequencing. Preliminary data suggest somatic mutations in
genes related to cell adhesion and cell structure such as FAT1/2, FLG2, LAMA3, JUP, ITGAE,
MUC16 and FN1 could be associated with melanoma development. Taken together, muta-
tions in keratin and additional genes involved in cell-cell interactions and the cytoskeleton
exert an influence on melanoma cell proliferation. In future experiments, we will examine
whether mutations originating in keratinocytes act on melanoma cells directly or indirectly.

444
Integrative characterization of b-catenin activation in melanoma
P Sohier2,1, N Zidi2, V Petit2, Z Aktary2 and L Larue2 1 Pathology, Assistance publique -
Hôpitaux de Paris, Paris, France and 2 Normal and Pathological Development of Melano-
cytes, CNRS UMR3347, INSERM U1021, Institut Curie, Orsay, France
The b-catenin signaling pathway plays a key role in several cellular functions and is
commonly deregulated in cancer, including melanoma. Malignant melanoma is a highly
aggressive skin tumor that, due to its tendency to metastasize, and despite the recent
development of targeted and immune therapies, is still the deadliest form of skin cancer.
Activation of b-catenin signaling has been observed in deep penetrating naevi and human
melanomas mainly through CTNNB1 (the gene encoding for b-catenin) and APC mutations,
and non-genetic mechanisms. The transcriptional targets and effectors of b-catenin activation
specific to melanoma and melanocytes still remain largely unknown. To address this issue, we
used a bioinformatic approach to compare human melanomas with b-catenin activating
genomic events to control melanoma using data from 368 melanoma samples from the
Cancer Genome Atlas (TCGA) Skin Melanoma study. Using RNA-Seq gene expression data,
we identified a target gene signature of 339 genes (238 genes up-regulated and 101 genes
down-regulated) with known and novel melanoma-specific markers of b-catenin activation.
According to this study, we concluded that b-catenin activation is associated with lower
overall survival in melanoma- an issue that is still debated in the literature. We focused on
XC53A, UBM3, and BXIT19 proteins that were highly upregulated. We validated in vitro that
these genes were indeed regulated by b-catenin in several melanoma cell lines. Moreover, we
showed that these genes affected proliferation and migration. In conclusion, we identified
and validated three new b-catenin targets that affect proliferation and migration that poten-
tially drive melanoma growth. This work has to be extended to evaluate the role of these
proteins in vivo during melanomagenesis and to identify their precise biological mechanism
of action in these processes.

445
NQO1 suppresses the growth of cutaneous squamous cell carcinoma cells
J Lee1,2, Q Zhang3, D Lian4, R Jiang3 and C Kim1 1 Dermatology, Chungnam National
University School of Medicine, Daejeon, Korea (the Republic of), 2 SkinMed company,
Daejeon, Korea (the Republic of), 3 Dermatology, China-Japan Union Hospital of Jilin
University, Changchun, China and 4 Intensive Care Unit, China-Japan Union Hospital of Jilin
University, Changchun, China
Cutaneous squamous cell carcinoma (SCC) is an easily occurred cancer, which can worsen
the quality of life considerably. It is known that external stimulus such as ultraviolet (UV)
radiation induces cutaneous SCC via provoking oxidative stress. NAD(P)H dehydrogenase 1
(NQO1) is a ubiquitous flavoenzyme that functions as a guardian against oxidative stress.
However, the effect of NQO1 on cutaneous SCC is not clearly elucidated. In this study, we
investigated the effect of NQO1 on cutaneous SCC cells using the recombinant adenoviruses
that can upregulate and/or downregulate NQO1 expression. Overexpression of NQO1
resulted in significant decrease of cell proliferation and colony forming activity of SCC lines
(SCC12 and SCC13 cells). By contrast, knockdown of NQO1 increased the cell proliferation
and colony forming activity. Accordingly, the levels of proliferation-related regulators, such as
CDK4, CDK6, SOX2 and p63, were decreased by overexpression of NQO1, while those were
increased by knockdown of NQO1. In addition, NQO1 affected the invasion and migration
of SCC cells in a very similar way, with the regulation of epithelial-mesenchymal transition
(EMT)-related molecules, including E-cadherin, N-cadherin, Vimentin, Snail and Slug. Finally,
overexpression of NQO1 decreased the level of phosphorylated AKT, JNK and p38 MAPK,
while knockdown of NQO1 increased the level of phosphorylated signaling molecules.
Based on these data, NQO1 has tumor suppressive function in cutaneous SCC cells.

446
Tumorigenesis mediated by extracellular vesicles through a Dsg2/miR-146a/
IL-8 signaling axis
JP Flemming1, M Haque1, S Daniels1, M Trofa1, J Raad1, C Bonder2, J Wahl3, K Tsai4, A
Overmiller1 and MGMahoney1 1 Thomas Jefferson U, Philadelphia, PA, 2 U South Australia,
Adelaide, SA, Australia, 3 U Nebraska, Lincoln, NE and 4 Moffitt Cancer Center, Tampa, FL
Exosomes are small extracellular vesicles (EVs) that serve as intercellular messengers carrying
lipids, proteins, and genetic material that have been shown to play a significant role in many
pathological conditions including cancer. We recently demonstrated that the desmosomal
cadherin Dsg2, a stem cell marker upregulated in many cancers including SCCs, modulates
EV biogenesis. Here, using SCC cell lines overexpressing GFP, Dsg2/GFP, or Dsg2CACS/GFP, a
mutant form of Dsg2 unable to be palmitoylated, we demonstrate that cell surface presen-
tation of the wild-type, but not mutant, Dsg2 enhanced EV release. This process occurred
through the endocytic pathway by either upregulation or membrane-relocalization of the
lipid raft protein flotillin-1 and the early endosomal markers EPS15 and EEA1. EV release
could be potentiated by inhibiting lysosome activity with bafilomycin A or inhibited by
blocking endosome fusion with the plasma membrane with GW4869. In xenograft models,
Dsg2 promoted larger tumors as compared to GFP or Dsg2CACS cells correlating with the
release of EVs by these cells. To assess the molecular messengers contributing to the patho-
genicity of Dsg2-mediated EVs, a cytokine antibody array was employed. EVs from
Dsg2-overexpressing cells had enhanced levels of IL-8, a pro-inflammatory chemokine that
promotes growth and metastasis and is a significant regulatory factor in the tumor microen-
vironment. Regulators of gene expression are miRNAs, short non-coding RNAs that repress
complementary RNAs, and miR-146a has been shown to specifically target IL-8 mRNA.
Interestingly, miR-146a was down-regulated in response to Dsg2 expression in cells. Most
importantly, SCC patients displayed lower levels of miR-146a in circulating blood EVs as
compared to normal volunteers. In summary, our results demonstrate that Dsg2 regulates the
tumorigenicity of SCCs, potentially through the modulation of EV release and cargo loading.

447
Complement component C1r upregulates the expression of matrix
metalloproteinase-1, -13 and -10 and promotes invasion of cutaneous
squamous carcinoma cells
K Viiklepp1, L Nissinen1, M Ojalill2, P Riihilä1, S Meri3, J Heino2 and V Kähäri1 1 Department
of Dermatology, University of Turku and Turku University Hospital, Turku, Finland, Turku,
Finland, 2 Department of Biochemistry, University of Turku, Turku, Finland and 3 Haartman
Institute, University of Helsinki, Helsinki, Finland
Cutaneous squamous cell carcinoma (cSCC) is the most common metastatic skin cancer and
its incidence is increasing worldwide. Previous studies have demonstrated the role of com-
plement system in cSCC progression. In this study we have investigated in detail the mech-
anistic role of serine protease C1r, a component of the C1 complex of the classical pathway of
complement system. CRISPR/Cas9 technology was used to generate C1r negative cSCC cell
clones. Knockout of C1r was confirmed by sequencing the PCR product obtained by
amplification of genomic DNA and by Western blot analysis of the conditioned media of the
cell clones. Pooled C1r knockout cSCC cell clones showed significantly decreased prolifer-
ation, migration and invasion through collagen type I, as compared to wild type cSCC cells.
Knockout of C1r also significantly suppressed growth of human cSCC xenografts in vivo.
RNA-Seq analysis of cSCC cells after C1r knockdown with specific siRNA revealed signifi-
cantly regulated GO terms Cell-matrix adhesion, Extracellular matrix component, Basement
membrane andMetallopeptidase activity. Among the significantly downregulated genes were
matrix metalloproteinase (MMP) genes MMP1, MMP13 and MMP10. Downregulation of
MMP1, MMP13 and MMP10 mRNA levels after C1r knockdown was confirmed by qRT-PCR.
Decreased levels of MMP-1 (collagenase-1), MMP-13 (collagenase-3) and MMP-10 (stro-
melysin-2) were detected in the conditioned media of cSCC cells by Western blotting after
C1r knockdown. These results provide new evidence for the role of C1r in regulating invasion
of cSCC cells by increasing production of invasion-associated proteinases MMP-1, MMP-13,
and MMP-10.
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A comprehensive analysis of coding and non coding transcriptomic changes in
cutaneous squamous cell carcinoma
K Das Mahapatra1, L Pasquali1, JN Søndergaard2, J Lapins5, IB Németh6, E Baltás6, L
Kemény6, L Moldovan7, J Kjems7, C Kutter3, E Sonkoly1, LS Kristensen4 and A Pivarcsi1 1
Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Department of Microbiology, Tumor
and Cell Biology, Karolinska Institutet, Stockholm, Sweden, 3 Department of Microbiology,
Tumor and Cell Biology (MTC), Karolinska Institutet, Stockholm, Sweden, 4 Department of
Molecular Biology and Genetics - Gene Expression and Gene Medicine, Aarhus University,
Aarhus, Denmark, 5 Division of Infection and Dermatology, Karolinska Institutet, Stockholm,
Sweden, 6 University of Szeged, Szeged, Hungary and 7 Aarhus University, Aarhus, Denmark
Cutaneous Squamous Cell Carcinoma (cSCC) is the most common and fastest-increasing
cancer with metastatic potential. Long non-coding RNAs (lncRNAs) and circular RNAs
(circRNAs) are novel regulators of gene expression and little is known about their altered
expression in cSCC. To elucidate cSCC associated coding and non-coding transcriptomic
changes, we performed RNA-seq of 9 cSCCs and 7 healthy skin samples. Differential
expression analysis was performed by edgeR. CircRNAs were identified using the find_circ
and CIRCexplorer pipelines. Altered expression of 5,352 protein-coding genes, 908 lncRNAs
and 55 circular RNAs was identified. Targets of 519 transcription factors were enriched
among DEGs, 105 of which displayed altered level in cSCCs, including fundamental regu-
lators of skin development and cSCC malignancy (MYC, RELA, ETS1, TP63). Pathways related
to cell cycle, apoptosis, inflammation and epidermal differentiation were enriched. In
addition to known oncogenic lncRNAs (PVT1, LUCAT1, CASC9), a set of skin-specific
lncRNAs were also dysregulated. A global downregulation of circRNAs was observed in
cSCC, and novel circRNAs, including skin-enriched circ_IFFO2 and circ_POF1B, were
identified. Results from the RNA-seq were further validated in an expanded cohort using
NanoString nCounter assays. In conclusion, through deep sequencing approach we have
identified a reference set of coding and non-coding transcripts with altered expression in
cSCC, which represent potential therapeutic targets or biomarkers.

449
Deletion of fibroblast MMP-14 in the skin leads to reduced melanoma growth
E Pach1, J Brinckmann2, J Fox3, C Mauch1 and P Zigrino1 1 Dermatology and Venerology,
University Hospital Cologne, Cologne, Germany, 2 University of Lübeck, Lübeck, Germany
and 3 School of Medicine, University of Virginia, Charlottesville, VA
Imbalances in proteolytic activities are implicated in the pathogenesis of many skin diseases
and the aim of this work was to address the importance of fibroblast-derived MMP-14 in these
processes. To this end, we generated mice with inducible deletion of MMP-14 in the dermal
fibroblasts (MMP-14Sf-/-). These mice exhibited increased accumulation of dermal collagen,
thickness, and stiffness. In vitro, accumulation of collagen was the result of the loss of MMP-
14Sf-/- proteolytic activity, but not increased synthesis. Surprisingly, melanoma growth in the
collagen-rich stiff dermis of these mice was decreased and paralleled by reduced numbers of
lymphatic and blood vessels, while inflammatory cell infiltration was not altered. In peritu-
moral areas, collagen was increased in MMP-14Sf-/- mice as compared to controls, but cross-
linkage of this protein was not altered. In vitro, when we cultured B16F1 on skin composites
from MMP-14Sf-/- mice, cells could invade the dermis, but within it, they formed only small
tumor cell nests as compared to control likely due to restrainment of cell growth by the
accumulated matrix. In agreement, the cellular proliferation of melanoma cells was reduced
upon culture on a collagen-rich stiff surface as compared to a more compliant substrate.
Analysis of the structural proteins in decellularized peritumoral areas detected about 790
proteins altered specifically in MMP-14Sf-/- and 438 in controls. Among these, there was an
overall increase in structural proteins including the collagenous ones that could contribute to
regulate cell migration, proliferation, and survival. Altogether, loss of MMP-14 in fibroblasts
results in enhanced tissue density and tension, which in turn inhibit melanoma growth by
attenuating angiogenesis and cell proliferation. Taken together, these data indicate that MMP-
14 expression in fibroblasts regulates the composition of the matrix thereby modulating tumor
growth.

450
Sun exposed individual normal keratinocytes tolerate multiple cancer-causing
mutations in vivo
A South1, M Savarese1, I Fuentes1, M Prisco1, N den Breens1, G Kumar1, A Luginbuhl1, R
Cho2 and J Curry1 1 Thomas jefferson University, Philadelphia, PA and 2 University of
California San Francisco, San Francisco, CA
The burden of somatic mutation in sun-exposed normal skin has been described to be as high
as visceral carcinomas using bulk DNA sequencing approaches. Mutations in so called
keratinocyte carcinoma “driver genes”, such as TP53 and NOTCH1, are also frequently
detected. Here we use a single colony sequencing approach to determine the mutation
profiles of individual normal keratinocytes isolated from the periphery of multiple separate
patient squamous cell carcinomas (SCC). We find the burden of mutation in individual
normal sun-exposed keratinocytes ranges orders of magnitude, from 0.3 single nucleotide
variants (SNV) per mega-base (Mb) of exome-captured DNA to 30.9 SNV / Mb, similar to
those reported in keratinocyte carcinomas (ranging 1 to over 100 SNV / Mb). Forty-five
percent of single sun-exposed keratinocytes harbored mutations in at least one known SCC
driver gene: NOTCH1 (30% of cells), TP53 (15%), NOTCH2 (10%), NOTCH3 (5%), and FAT1
(5%). Surprisingly some single cells harbored mutations in up to three separate driver genes, a
number not often identified in keratinocyte carcinomas for these defined driver genes.
Although multiple single cell derived colonies were sequenced from individual patients, we
found no evidence of clonal expansion of cells harboring NOTCH or TP53 mutations as
reported from bulk sequencing approaches. In contrast, we found that a high proportion of
single colony clones sequenced from normal laryngeal keratinocytes adjacent to a laryngeal
SCC were populated by three separate clones, providing evidence of so-called “field can-
cerization” in larynx but not in skin. Mutation signature analysis demonstrated presence of
UV mutation in sun-exposed skin and presence of tobacco mutation in larynx. Collectively
these data have implications on both keratinocyte stem cell biology in the skin and larynx as
well as the differential ability of normal stratifying epithelia to tolerate somatic mutation.

451
Meiomitosis, a novel mechanism of carcinogenesis in head and neck squamous
cell carcinomas
JK Gantchev, A Martı́nez Villarreal and IV Litvinov Experimental Medicine, Research Institute
of McGill University Health Centre, Montréal, QC, Canada
Genomic instability results from a failure of efficient and accurate DNA replication during
cell division or DNA repair. Our research focuses on the aberrant expression of select meiosis
specific cancer/testis (meiCT) genes that have the potential to stimulate meiomitosis: the
collision of both the meiotic and mitotic pathways in a neoplastic cell resulting in genomic
instability. The mechanisms contributing to genomic instability in cancer are synonymous to
processes that occur in prophase I of meiosis, that include homologous chromosome pairing,
double strand break formation, synapsis and homologous recombination. The purpose of this
study was to identify the ectopic expression of meiCT genes and their corresponding roles in
the carcinogenesis of head and neck squamous cell carcinomas (HNSCCs). We identified the
ectopic expression of meiCT genes involved in meiosis initiation: (STRA8, SPO11), cohesion
(STAG3, REC8, SGO2), synapsis (SYCP1, SYCP3) and homologous recombination (DMC1,
HOP2, MND1) using Western blot analysis, RT-qPCR and immunofluorescence in HNSCC
cell lines. Statistical analysis of data attained from The Cancer Genome Atlas (TCGA)
corroborated our in vitro observations and demonstrated upregulated expression of meiCT
genes in HNSCCs. Based on our preliminary data, we hypothesized that the activation of
meiomitosis, marked by the ectopic expression of meiCT genes, leads to increased genomic
instability seen in HNSCCs. We used shRNA knockdown of 11 meiCT genes and discovered
an important role for HORMAD1 and SGO2 in cell viability. The expression of HORMAD1
and SGO2 genes in HNSCC may contribute to a reductive mechanism that enables cells to
sustain high levels of aneuploidy and develop into more aggressive cancer types. Further
characterization of the roles of HORMAD1 and SGO2 will further our understanding of
HNSCC carcinogenesis and guide therapeutic development targeted to underlying mecha-
nisms of genomic instability.

452
Neural networks detect cutaneous basal cell carcinomas in histological
sections
S Kimeswenger1, G Klambauer2, G Lang3, M Hofmarcher2, P Tschandl4, C Sinz4, G Petronio4,
R Silye3, H Kittler4 and W Hötzenecker1 1 Department of Dermatology and Venerology,
Kepler University Hospital, Linz, Austria, 2 Institute of Machine Learning, Johannes Kepler
University, Linz, Austria, 3 Department of Pathology and Microbiology, Kepler University
Hospital, Linz, Austria and 4 Department of Dermatology, Medical University of Vienna,
Vienna, Austria
Basal cell carcinomas (BCCs) represent the most common malignancy in humans. Due to
their high numbers, pathologists have limited time for the judgement of histologic sections of
this tumor entity. Digital pathology is a tool to improve and simplify histologic diagnoses in
terms of safety, quality and efficiency. The next step in digital pathology will be to further
improve these features by providing diagnosis suggestions to the pathologists. This can be
achieved using machine learning methods, also called artificial intelligence. The aim of the
study was to investigate, whether it is possible to detect basal cell carcinomas in anonymized
histologic sections using state-of-the-art machine learning methods. Moreover, we aimed to
find the image regions that are important for the decision of the artificial intelligence. Sections
of normal skin and skin sections containing BCCs were stained with hematoxylin and eosin
(H&E). We implemented a convolutional neural network (CNN), which was trained to classify
H&E sections as ‘contains BCC’ or ‘does not contain BCC’. Different computational chal-
lenges were solved using multiple instance learning, attention and integrated gradients. The
CNN was trained on 709 training images. When testing it on 129 previously unseen images, it
decided correctly in 95 out of 100 cases and received an AUC of 0.99. With the help of the
‘attention’ method we were able to trace the most important regions for the classification of
the neural network. In the next step we want to compare these regions to the structures in
histological sections that are important for a pathologist’s diagnosis by conducting eye-
tracking studies.

453
Endovascular progenitors initiate and drive de novo vascularisation in
melanoma
JW Dight, J Patel, H Wong, G Hashemi and K Khosrotehrani UQ Diamantina, Translational
Research Institute, Brisbane, QLD, Australia
The development of new vascular structures is a pre-requisite for melanoma growth and
spread. We aimed to better identify and characterize the source of de novo endothelium in
melanoma. Among Lin-CD34+ cells, expression levels of VEGFR2 and CD31 defined three
distinct endothelial sub-populations. Lineage tracing of endothelial cells (Cdh5CreER/
RosaYFP) demonstrated a maturation sequence from endovascular progenitor (EVP) via transit
amplifying (TA) to fully differentiated (D) cells in B16 and HCmel12 melanoma. In lineage
tracing experiments utilising Sox18CreER/Rosa-YFP and Cdh5CreER/Rosa-YFP reporter mice,
EVPs activated Sox18 expression as early as 3 days after tumour inoculation and formed
mature vascular networks. EVP cells also were the only endothelial sub-population with self-
renewal and engraftment capacity. Clonal analyses of multicolour lineage tracing
(Cdh5CreER/Rainbow3) further showed different progenitors contributing to venous and
arterial structures within tumours. RNA-seq demonstrated significant differences between
populations and pointed to Sox9 and IL-6/JAK/STAT signalling to be significantly upregulated
in the EVP. We next sought to specifically target EVP activity. Anti-IL6Ra and Ruxolitinib
blocked JAK/STAT signalling, significantly reducing EVP infiltrate into the tumour. Importantly,
this caused a significant reduction of the vascular network and a reduction in tumour size. To
validate the activity of Sox9 signalling within EVP, we used Sox9 conditional knockout model
Sox9lox/lox/Cdh5CreER/Rosa-YFP. Deletion of Sox9 signalling significantly reduced EVP
infiltrate and subsequent vessel formation in tumours. Importantly, a significant reduction in
size and weight of the tumour was also observed. Notably, human Endothelial Colony
Forming Cells (ECFCs) upregulate Sox9 and IL-6 signalling in the presence of human mela-
noma co-culture and these pathways are negatively regulated after Ruxolitinib treatment. This
is the first description of Sox9 in the endothelium and its subsequent regulation by IL-6/JAK-
STAT signalling.
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454
Occurrence of TRKAIII splice variant in melanoma: a pilot study
L Cardelli1, C Pellegrini1, LA Cappabianca1, AR Farina1, G Cipolloni2, L Di Nardo1,3,
P Leocata2, AR Mackay1 and M Fargnoli1 1 Department of Biotechnological and Applied
Clinical Science, University of L’Aquila, Giulianova, Italy, 2 Department of Life, Health and
Environmental Sciences, University of L’Aquila, L’Aquila, Italy and 3 Institute of Derma-
tology, Catholic University, Rome, Italy
TrkA is a member of the transmembrane neurotrophin receptor family with a critical role in
cell proliferation, survival and differentiation. TrkA oncogenic activation is an emerging driver
in a wide variety of solid tumors, and TrkA-targeted therapies using inhibitors have been
reported to exhibit marked and durable efficacy. An alternative TrkA splice variant, the
TrkAIII, characterized by exon 6-7 skipping, exhibits spontaneous aberrant activation. We
aimed to explore a potential oncogenic role for TrkA in cutaneous melanoma. Cutaneous
melanoma samples from patients of stage III-IV have been collected from the Department of
Dermatology of University of L’Aquila. DNA and RNAwas extracted from FFPE sections. The
cDNA was amplified using TrkA-specific primers. The copy number variation of TrkA gene
was evaluated by TaqMan Copy Number assays. Somatic mutations in the region spanning
TrkA intron/exon 6 to the intron/exon 8 were analyzed by Sanger Sequencing. Overall, we
collected 30 primary melanomas tissue and 12 normal skin specimens. We identified pre-
dominant alternative TrkAIII splice variant in 16 of 30 (53%) primary melanomas, while the
remaining 14 (47%) cases express mainly the full length TrkA. Normal skin samples exhibit
low to undetectable full length TrkA expression. The presence of TrkAIII was always
confirmed by sequencing. Somatic DNA mutations in intron/exon boundary that could
explain the exons skipping were not found. TrkA gene amplification was detected in 4 of 30
(13%) melanomas. Our results could open the way to new personalized therapeutic ap-
proaches for melanoma patients by targeting TrkA oncogenic signals.

455
The Function of RIPK4 in Keratinocyte Proliferation and Tumorigenesis
B Poligone1, L Chen1, C Alexander-Savino1 and E Gilmore2 1 Cancer Biology Research,
Rochester General Hospital Research Institute, FAIRPORT, NY and 2 Rochester Skin Lym-
phoma Medical Group, Fairport, NY
Non-melanoma skin cancer (NMSC) represents the most common cancer in the United States
with more than 3.5 million cases per year. Moreover, the incidence has increased significantly
over the past 50 years, by as much as 200%. Squamous cell carcinoma (SCC) of the skin, a
sub-type of NMSC, shows a greater potential for invasion and metastasis compared to other
NMSC. A more thorough understanding of the pathogenesis of SCC could allow for better
stratification of patients for risk of invasive, aggressive disease as well as establish new ave-
nues for potential medical therapeutics targeting SCC pathways. RIPK4 is a serine threonine
kinase. RIPK4 is encoded by ripk4 and comprises a 784 amino acid protein that contains an
N-terminal serine/threonine kinase, an intermediate domain, and a C-terminal domain of 11
ankyrin repeat. Deletion of RIPK4 in mice results in neonatal lethality due to suffocation from
defects in keratinized stratified epithelium (e.g. fusion defects of the mouse, nose and anus).
We have found that more than 90% of patients undergoing Mohs surgery contained
decreased levels of RIPK4 mRNA in SCC tumors compared to the patients’ normal, adjacent
skin. To further these findings we have studied The Cancer Genome Atlas (TCGA) at the cBIO
Portal for Cancer Genomics. In SCC of the skin, 24% of tumors had mutations in ripk4.
Moreover, the majority of mutations identified were in genetic loci, that would be most
predicted to lead to inactivating mutations (e.g. kinase domain or ankyrin repeat domain
mutations). We developed a novel genetic mouse model with loxed RIPK4 alleles
(C57BL6;129F10-RIPK4tm1) which was mated to a tamoxifen inducible K14-cre recombinase
mouse. Knockout of RIPK4 in basal keratinocytes leads to increased proliferation and
tumorigenesis in the skin. Our data support that RIPK4 has tumor suppressor function in
keratinocytes.

456
Bortezomib induces immunogenic cell death in melanoma and enhances
immune responses in vivo
SM Daignault1, RJ Ju1, L Spoerri1, SJ Stehbens1, R Dolcetti1 and NK Haass1,2 1 Diamantina
Institute, University of Queensland, Woolloongabba, QLD, Australia and 2 The Centenary
Institute, Newtown, NSW, Australia
Apoptotic tumour cells express neo-antigens that are sensed by the immune system and drive
effective antitumour responses. This ‘immunogenic cell death’ (ICD) can be elicited in vivo
following bortezomib (26S proteasome inhibitor) treatment in some cancers. Here, we test
whether bortezomib-induced ER stress and apoptosis in melanoma promotes ICD. We
demonstrate that sub-clinical doses of bortezomib induced apoptosis in vitro. Classic hall-
marks of ICD, including cell-surface expression of calreticulin, HSP70 and HSP90 and the
secretion of HMGB1 and ATP by apoptotic melanoma cells, were detected following bor-
tezomib treatment in human and murine melanoma cells, suggesting ICD initiation.
Biosensor-mediated real-time imaging confirmed bortezomib-induced ER stress in melanoma
cells. We next asked whether bortezomib-treated melanoma cells could elicit anti-tumour
immunity in a functional immune system in vivo. Mice were primed subcutaneously with
melanoma cells that are undergoing ICD. Mice were then challenged 10 days later subcu-
taneously on the opposing flank with matched, live melanoma cells, and tumour growth was
monitored. We observed a delay in tumour initiation and growth in mice that were primed by
ICD compared to controls. These data present evidence that bortezomib induces ER stress,
apoptosis and subsequently ICD of melanoma cells and promotes effective anti-tumour im-
munity. We therefore propose that utilising ICD to recruit an immune response could further
improve current immune therapies.

457
Cancer associated fibroblast profiling reveals endothelin signalling as a novel
mediator of niche to tumour cross-talk in Basal Cell Carcinoma
R Villani, E Roy, V Murigneux, S Sim, C Malapitan, J Galbraith, S Kapadia, L Fink and K
Khosrotehrani Diamantina Institue, University of Queensland, Brisbane, QLD, Australia
Basal Cell Carcinoma (BCC) is known to rely heavily on its underlying mesenchyme but little
is understood regarding how the various cell types interact. Histological and gene expression
changes in the dermis surrounding the tumour have been reported in BCCs as compared to
normal skin. Targeting the tumour-stroma interactions may therefore be a viable strategy in
controlling BCC onset. We here performed RNA sequencing on sorted CD26+ BCC associ-
ated fibroblasts (BAFs) in the BCC niche to examine their impact on tumour development.
Using a genetically inducible model of ptch1 deletion (K14Cre x ptch1-/-) compared to un-
affected littermates (K14Cre x ptch1lox/lox), we report that gene expression in changes BAFs
occur early and evolve over time during the tumours development. Adhesion and metabolic
alterations early in tumour development progress to immune system regulators becoming
more pronounced in BAFs later in the process. Specifically, we have identified that Endothelin
ligand from BCC epidermal tumour cells promotes Endothelin signalling in BAFs, and that this
signalling is crucial for BCC growth. This work provides meaningful candidates for BCC
therapeutic development and validates BAFs facilitate BCC development, from early in
tumour development.

458
An intuitive explanation of dermoscopic structures by digitally reconstructed
pathological top-down view and 3D images
A Kasuya, M Aoshima, K Fukuchi, T Shimauchi, T Fujiyama and Y Tokura Dermatology,
Hamamatsu University School of medicine, Hamamatsu City, Japan
Dermoscopy is a convenient tool to diagnose melanocytic lesions, especially nevus and
melanoma. Various pigmented structures, including pigment network, dots and globules, and
streaks, are observed in dermoscopy. Usually, 2D vertical images are used to explain the
correlation of dermoscopy and histopathology. However, since the image of dermoscopy is
horizontal, it is difficult for beginners to understand the horizontal view of dermoscopy by the
vertical view of histopathology. Our objectives were to provide the better understanding for
dermoscopy-pathology correlation in the pigmented skin tumors. We digitally reconstructed
2D top-down horizontal view images and 3D aerial images from 50-100 serial 2D vertical
sections of melanoma and nevi by using high-speed scanner and 3D software. 2D top-down
horizontal view images and 3D aerial view images successfully revealed the histopatholog-
ical structures including network of rete ridges, accumulated melanin in cornified layer, nests
in dermal epidermal junction, polygonally dilated network of rete ridges like honeycomb
which is filled with nests of pigmented cells, and confluently connected nests of pigmented
cells, correspond to the dermoscopic structures in network, dots, globules, cobble stone
pattern and streak, respectively. We successfully showed the histopathological and dermo-
scopic correlation in a new method.

459
Long interspersed nuclear elements-1 expression in skin tumors
Y Kuriyama, A Shimizu, S Mizuno and O Ishikawa Dermatology, Gunma University,
Maebashi, Japan
DNA methylation is an important component of epigenetic modification. Global genome
hypomethylation in cancer cells can lead to chromosomal instability and activate endogenous
elements including long interspersed nuclear elements-1(LINE-1). LINE-1 is recognized as a
useful surrogate marker of whole genome methylation levels, encoding two proteins: open
reading frame (ORF)1 and ORF2. Various types of internal organ cancers have been reported
to show immunoreactivity to LINE-1 ORF1 protein. However, the expression of LINE-1
protein in skin tumors has not yet been investigated. In this study, we examined the LINE-1
expression in skin tumors as well as normal skin. A total of 120 formalin-fixed and paraffin-
embedded samples of malignant and benign skin tumors were examined immunohis-
tochemically using an anti-LINE-1 ORF1p antibody. Genomic DNA was extracted from the
samples, and a DNA methylation analysis for the LINE-1 promoter region was carried out by
pyrosequencing (PyroMark Q24 CpG LINE-1) three cases of each tumor. In normal skin, LINE-
1 was expressed only in the hair follicles and sebaceous glands. Among skin tumors, basal
cell carcinoma (BCC) (100%), squamous cell carcinoma (SCC) (81%), Bowen’s disease (91%)
and malignant melanoma (MM) (18%) revealed positivity to LINE-1. LINE-1 promoter
methylation was reduced in BCC (56%; average of 3cases) and SCC (52.6%) compared to
normal skin (73%). High rates of positivity for anti-LINE-1 ORF1p antibody were generally
seen in malignant skin tumors. Our results suggest that LINE-1 hypomethylation may gener-
ally occur in malignant skin tumors and LINE-1 may be a useful surrogate marker for global
hypomethylation.
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460
Investigation of senescence-escape reveals new melanoma vulnerabilities
K Platzer1, A Wiala2, M Bouhaddou3, M Naser3, K Rappersberger2, S Vandenberg3, J Coppe3

and C Posch1 1 Technical University Munich, Munich, Germany, 2 Rudolfstiftung Hospital,
Vienna, Austria and 3 University of California San Francisco, San Francisco, CA
To investigate the molecular mechanisms contributing to senescence-escape in nevus-asso-
ciated melanoma (NAM). To characterize the associated inflammatory profile of senescence-
escaped cells in early melanoma development. Immunohistochemistry for select targets was
performed in NAM and de-novo melanoma (DNM) patient samples. Images were evaluated
by computer-aided cell-by-cell analysis. A p16-dependent cell line model of naı̈ve, senescent
and senescence-escaped cells was established to measure cell-intrinsic mRNA levels of
different cell-states. Most regulated molecules were assessed for effects on proliferation and
viability in melanoma cells. It is well established that p16 is genetically lost in 50% of all
melanoma cases. However, in our set of NAM patient samples and in contrast to DNM, all
tumors expressed p16. Most interestingly, the cytoplasmic-to-nuclear ratio of p16 increased
more than 2-fold in NAMs (p<.0001) compared to their nevus counterparts. Our results
indicate that senescence-escape in NAM is linked to a functional deficiency of p16 due to its
accumulation in the wrong cell compartment. We found that the nuclear export system
contributes to this altered subcellular localization of p16. Exportin 1 (XPO1) inhibition with
KPT-330 reduced melanoma cell proliferation in p16-wild-type, but not in p16-deleted cells.
Additionally, we found a marked up-regulation of several pro-inflammatory molecules
including COX2, CXCL5, CXCL8, and others upon senescence-escape. Combined targeting of
XPO1 and COX2 resulted in synergistic reduction of melanoma cell proliferation in p16-wild-
type, NRAS mutant cells, whereas p16-deleted cells were largely unaffected. Our data reveal
that dysregulated p16 protein localization is a yet unknown trajectory of melanomagenesis in
NAM, which might open up new avenues for individualized melanoma targeting.

461
Telomerase Reverse Transcriptase Mutations, Enzyme Activity and Telomere
Length in Cutaneous Basal Cell Carcinoma
J Suárez1,2,3, E Córdoba-Lanús2, R Mullor-Nogales4, O Garcı́a-Pérez2, N Hernández-
Hernández1 and R Fernández de Misa3 1 Dermatology, H.U. Nuestra Señora de Candelaria,
Santa Cruz de Tenerife, Spain, 2 Research Unit, HU Nuestra Señora de Candelaria, Santa
Cruz de Tenerife, Spain, 3 Faculty of Medicine, University of La Laguna, La Laguna, Spain
and 4 Pathology, H.U. Nuestra Señora de Candelaria, Santa Cruz de Tenerife, Spain
We aimed to:1) Analyse telomerase reverse transcriptase (TERT) mutations in cutaneous basal
cell carcinoma (CBC) tumours and describe its relationship with intra-tumour enzyme activity
and telomere length (TL). 2) Compare TERT activity between tumour and clinically healthy
peritumoral skin. 3) Compare TL between CBC and peripheral blood. A cohort of 45 patients
with 50 CBC were included. All tumours were located in the neck, face or scalp. Usual
clinicopathological variables were recorded for each patient and tumour. TERT mutations (by
direct sequencying) and TERT enzyme activity (by qPCR) were studied in all 50 CBC and its
peritumoral clinically healthy skin. TL were measured in 44 tumours and in peripheral blood
leukocytes in 30 patients. TERT mutations existed in 32 of 43 (69,76%) of the validly
sequenced tumours (sequencyng failed in 7 CBC), with 8 of 43 (18,6%) carrying two muta-
tions, mostly showing the UV signature (C/T and CC/TT). TERT activity was significantly
more active in tumoral CBC tissue than in peritumoral clinically healthy skin samples
(p¼0,012). Telomeres were significantly longer in tumour samples than in peripheral blood
(p¼0.002). TERT mutations are frequent in CBC. TERT is activated in most CBC, mainly due to
activating mutations in TERT although alternate pathways may be involved since it is also
active in CBC without TERT mutations. Telomere length is longer in tumoral tissue than in
peripheral blood in patients with CBC.

462
DHODH inhibition for chemoprevention and combination therapy of
UVB-induced epithelial oncogenesis
M Hosseini, L Dousset, W Mahfouf, E Muzotte, A Taieb and HR Rezvani Univ Bordeaux,
Inserm, BMGIC, UMR U1035, Bordeaux, France
Non-melanoma skin cancers (NMSC), including cutaneous basal and squamous cell carci-
nomas (cBCC and cSCC), are the most frequent malignancies worldwide, with substantial
associated morbidity and cost. A better understanding of the molecular changes (such as
genomic and energy metabolic alterations) involved in skin cancer progression from pre-
cancerous lesions to localized tumors and then to metastasis will aid in early detection,
development of biomarkers and future targeted treatment strategies. Using a multistage model
of UVB radiation-induced skin cancer and by applying a quantitative proteomic and targeted
metabolomics approaches, we have found that specific metabolic modifications occur at the
very early stage of photocarcinogenesis. Investigating the mechanism underlying those early
metabolic changes, we showed that a specific mode of electrons fueling to the electron
transport chain (ETC) occurs following chronic irradiation. Indeed, the distal part of ETC is
upregulated in precancerous lesions owing to the over-activation of dihydroorotate dehy-
drogenase (DHODH), the enzyme that catalyzes the fourth step of pyrimidine synthesis. Our
results further showed chronic UV irradiation-mediated DHODH over-activation is mainly
regulated transcriptionally by STAT3. Chronic inhibition of DHODH by leflunomide (LFN)
blocks UVB-induced tumor initiation, owing to decreased DNA repair capacity and subse-
quently increased apoptosis. Human tumor xenograft studies showed that LFN treatment
reduces growth of established tumors when used in combination with a genotoxic agent, 5-
fluorouracil (5-FU). Our data suggest that DHODH is a promising target for chemoprevention
and combination therapy of UVB-induced cSCCs.

463
Hypoxia-inducible factor-1a play a critical role in UVB-induced tumorigenesis
by affecting DNA repair capacity and oxidative stress
W Mahfouf, E Muzotte, L Dousset, F Moisan, A Taieb and HR Rezvani Univ Bordeaux,
Inserm, BMGIC, UMR 1035, Bordeaux, France
Hypoxia inducible factor (HIF) 1 is a heterodimeric transcription factor consisting of a and b
subunits. The b subunit is constitutively expressed, while the expression of the a subunit is
regulated by the relative concentration of oxygen. When stabilized, HIF-1a play a pivotal role
in many biological processes by affecting the expression of hundreds of genes involved in
angiogenesis, cell growth and apoptosis, cell adhesion and migration, the energy metabolism
and DNA repair. Others and we showed that HIF-1a is constitutively expressed in mouse and
human epidermis and that HIF-1a plays an important role in the skin, especially in local and
systemic adaptation to environmental stresses including ultraviolet (UV) radiation. However,
little information is available about its role in photocarcinogenesis. Using a multistage model
of UVB radiation-induced skin cancer, we show that the knockout of Hif-1a in the epidermis
prevents tumorigenesis, but at the same time triggers the formation of hyperkeratotic plaques.
Our results indicate that the absence of oncogenic transformation in Hif-1a-ablated mice is
related to increased DNA repair in keratinocytes. Indeed, Hif-1a ablation in the epidermis
leads to more proficient removal of UV-induced DNA damage via boosting DNA repair
machinery. Consequently, impairing the DNA repair machinery by ablating xeroderma pig-
mentosum C restores the UVB-induced neoplastic transformation of Hif-1a-ablated kerati-
nocytes. Concerning the formation of hyperkeratotic plaques in irradiated K-Hif-1-/- mice, a
causative role of the disturbance of the epidermal redox balance was found. Accordingly, the
development of hyperkeratotic plaques is blocked by chronic antioxidant treatment. Alto-
gether, our results show that the deletion of Hif-1a in keratinocytes has two profound effects
on the skin’s responses to UVB exposure: it leads to decreased tumorigenesis by promoting
DNA repair efficiency; and it causes skin hyperkeratosis by affecting the redox regulation
machinery in keratinocytes.

464
Serum level of tumor-associated macrophage (TAMs)-related factors may be a
predictive marker of the effectiveness of nivolumab in patients with advanced
cutaneous melanoma
T Fujimura, Y Sato, K Tanita, Y Kambayashi and S Aiba Department of Dermatology, Tohoku
University Graduate School of Medicine, Sendai, Japan
Antibodies against PD1, such as nivolumab and pembrolizumab, are widely used for treating
various cancers, including advanced melanoma. PD1 antibody-based immunotherapy, co-
administration of nivolumab and ipilimumab, is one of the optimal immunotherapies,
especially in advanced melanoma with a high tumor mutation burden. Since this combined
therapy leads to a high frequency of serious immune-related adverse events (irAEs) in patients
with advanced melanoma, biomarkers are needed to evaluate the nivolumab efficacy to avoid
serious irAEs caused by ipilimumab. Notably, PD-1 expression is a key factor in maintaining
CD163+TAMs as M2-polarized, and blockade of PD-1/PD-L1 leads to conversion of TAMs
into M1-polarized activated macrophages, leading to the release of sCD163 and other TAMs
related chemokines (e.g. CXCL5, CXCL10, CCL22) in serum. From the above findings, in this
study we analyzed the serum levels of sCD163 as well as CXCL5, CXCL10 and CCL22 in 75
cases of advanced melanoma using anti-PD1 antibodies. The serum levels of sCD163 were
significantly increased after 6 weeks in responders compared to non-responders after the
initial administration of nivolumab for cutaneous melanoma. Moreover, high baseline serum
levels of CXCL5 correlated with the objective response to nivolumab in patients with
advanced melanoma, whereas there were no significant relationships between the serum
levels of CXCL10 and CCL22. These results suggest that sCD163 in combination with CXCL5
may be useful as a biomarker for selecting patients with advanced cutaneous melanoma most
likely to benefit from anti-melanoma immunotherapy.

465
Cutaneous T-cell lymphoma cells release proapoptotic Fas ligand in lysosomal
secretory vesicles
A De Masson1, F Jean-Louis2, C Chauvel2, G Raposo3, H Bachelez1, A Bensussan2, M Bagot1

and L Michel2 1 Saint-Louis Hospital, Paris, France, 2 U976, INSERM, Paris, France and
3 CNRS U141, Institut Curie, Paris, France
Advanced-stage cutaneous T-cell lymphomas (CTCL) are associated with a global decrease in
normal T cell numbers and diversity, leading to a profound immunodeficiency and recurrent
severe infections. The mechanisms of this normal T-cell depletion remain unclear, although
several mechanisms may be suggested. Here we observed that CTCL cell lines and tumor cells
from patients with Sezary syndrome expressed Fas ligand mRNA. Fas ligand was not
expressed at the cell surface of CTCL cells but was present in the cytoplasm and localized in
secretory microvesicles. CTCL cells released extracellular vesicles / exosomes that expressed
Fas ligand. Purified exosomes released by CTCL cells induced the apoptosis of Fas-expressing
cells in a Fas ligand-dependent manner. These results shed light on a new tumor escape
mechanism in Sezary syndrome and contribute to explain the immunodeficiency associated
with advanced-stage CTCL.
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OVO-like2/ZEB1 axis inhibits a promotion of actinic keratosis towards
squamous cell carcinoma
M Murata, T Ito, K Yamamura, K Furue, G Tsuji and M Furue Dermatology, Graduate School
of Medical Sciences, Kyushu University, Fukuoka, Japan
Cutaneous squamous cell carcinoma (cSCC) is the second most common skin cancer and
actinic keratosis (AK) is one of the superficial variant of cSCC. Since there are not enough
treatments established for advanced cSCC, it is necessary to control the development. Most
AK cases are restricted to the epidermis for a long time through the suppression of epithelial-
to-mesenchymal transition (EMT). OVO-like (OVOL) 1 and OVOL2 are known as important
factors against EMT, but their function is not wholly understood in skin tumors. Here we
studied the expression and function of OVOLs and EMT-related factors in human squamous
cell carcinoma cell (A431) and clinical skin samples of cSCC (n¼30) and AK (n¼30).
Vimentin was detected to be upregulated by OVOL1 knockdown, and vimentin and ZEB1
were detected to be upregulated by OVOL1 or OVOL2 knockdown with qRT-PCR and
western blotting. Pathologically, OVOLs were downregulated in cSCC, whereas upregulated
in AK. Vimentin and ZEB1 were upregulated in cSCC but downregulated in AK. Remarkably,
the OVOL2-low group exhibited higher ZEB1 expression than the OVOL2-high group in
cSCC and AK. In conclusion, we suggested that OVOLs play an important role against the
development of cSCC from AK. We also elucidated a negative association between OVOL2
and ZEB1 in cSCC and AK.

467
Immunotherapy with 4-1BBL-expressing iPScell-derived myeloid lines
H Kuriyama1, S Fukushima1, T Kimura1, Y Kubo1, S Nakahara1, A Miyashita1, H Tsukamoto2,
T Inozume3, Y Uemura4, S Senju5, Y Nishimura5 and H Ihn1 1 Department of Dermatology
and Plastic Surgery, Kumamoto University, Kumamoto, Japan, 2 Department of Immunology,
Graduate School of Medical Sciences, Kumamoto, Japan, 3 Department of Dermatolog,
University of Yamanashi, Yamanashi, Japan, 4 Division of Cancer Immunotherapy, Explor-
atory Oncology Research & Clinical Trial Center, National Cancer Center (NCC), Chiba,
Japan and 5 Department of Immunogenetics, Graduate School of Medical Sciences,
Kumamoto University, Kumamoto, Japan
We have established an immune cell therapy with immortalized induced pluripotent stem-
cell-derived myeloid lines (iPS-ML). The benefits of using iPS-ML is the infinite proliferative
capacity and ease of genetical modification. 4-1BB is an inducible receptor of the TNF su-
perfamily expressed on activated T cells. The interaction between the receptor 4-1BB and its
ligand 4-1BBL provides co-stimulatory signals for T-cell activation. In this study, we intro-
duced 4-1BBL gene to iPS-ML (iPS-ML-41BBL). The analysis of the cell-surface molecules
showed that the expressions of CD80 and CD86 were upregulated in iPS-ML-41BBL
compared to control iPS-ML. Peritoneal injections of iPS-ML-41BBL reduced the tumor
growth of peritoneally disseminated mouse melanoma (OVA-expressing melanoma; MO4)
and prolonged survival of mice compared to iPS-ML. Furthermore, the numbers of OVA-
specific CD8+T cells were significantly increased in spleen and tumor tissues treated with
OVA epitope peptide-pulsed iPS-ML-41BBL than those without. The cytokine array analysis
was performed using the supernatants of spleen cells that were co-cultured with iPS-ML or
iPS-ML-41BBL. Multiple cytokines were upregulated such as CXCR16, MMP-2, Eotaxin,
TIMP1 and TCA3. Among them, we focused on CXCL16 and its receptor, CXCR6. CXCR6-
potitive T cells were up regulated in the spleen and tumor tissues by the treatments with iPS-
ML-41BBL than those without. These results suggested that iPS-ML-41BBL could activate
antigen specific T cells and might be a candidate for future immune cell therapy utilizing iPS
cells.

468
Cutaneous squamous cell carcinomas are infiltrated with CD8+CD103+ resident
memory T cells which express inhibitory markers and are associated with metastasis
C Lai1,2, G Coltart1,2, A Shapanis1, C Healy1, A Alabdulkareem1, J Theaker3, A Al-Shamkhani4

and E Healy1,2 1 Dermatopharmacology, University of Southampton, Southampton, United
Kingdom, 2 Dermatology, University Hospital Southampton NHS Foundation Trust, South-
ampton, United Kingdom, 3 Histopathology, University Hospital Southampton NHS Foundation
Trust, Southampton, United Kingdom and 4 Cancer Sciences, University of Southampton,
Southampton, United Kingdom
Human skin contains multiple memory T cell subtypes which are crucial in protective cutaneous
immunity and in mediating inflammatory dermatoses, but their roles in cutaneous squamous cell
carcinoma (cSCC) are unclear. In this study, phenotypic and functional characterisation of
memory T cells in human cSCCs and patient-matched normal skin and peripheral blood was
performed. Flow cytometry of lymphocytes from cSCCs (n¼53) showed 77.2% of tumoral T cells
were CCR7-CD45RA- effector memory T cells, with fewer CCR7+CD45RA- central memory,
CCR7-CD45RA+ effector memory RA, CCR7+CD45RA+ naive and CCR7+L-selectin- migratory
memory T cells. Higher frequencies of CD8+CD69+CD103+ resident memory T cells (TRMs)
were present in cSCC than normal skin (p¼0.0026) and blood (p<0.001). Immunofluorescence
microscopy confirmed that CD103 was mainly expressed on CD3+ and CD8+ cells in cSCC.
Whilst the different cSCC TRM subgroups showed similar levels of IFNg, TNF-a and IL-2
following PMA/ionomycin stimulation, IL-10 was more highly expressed in CD8+CD103+ TRMs
compared with CD8+CD69- T cells and CD8+CD69+CD103- TRMs (p<0.05). In addition,
CD39, CTLA-4 and PD-1 were upregulated on CD8+CD103+ TRMs compared with CD8+CD69-
T cells and CD8+CD69+CD103- TRMs in cSCC (p<0.05). Immunohistochemistry showed
increased CD103+ cell frequencies in primary cSCCs which metastasised (n¼38) compared with
cSCCs which did not metastasise after at least 5 years of follow-up (n¼ 44, p<0.0001) and high
CD103 expression was associated with earlier metastasis (p¼0.0003). These results indicate that
CD8+CD103+ TRMs are an important memory T cell subgroup in cSCCs which lead to
dysfunctional anti-tumour immunity and poorer clinical outcomes in this cancer.

469
Epigenomic characterization of non-melanoma skin cancer
M Rodrı́guez Paredes1, L Solé Boldo1, G Raddatz1, J Gutekunst1, M Liberio1, J Mallm1, K
Rippe1, AS Lonsdorf2 and F Lyko1 1 German Cancer Research Center (DKFZ), Heidelberg,
Germany and 2 Dermatology, Heidelberg University Hospital, Heidelberg, Germany
Non-melanoma skin cancers (NMSC) arise from keratinocytes, the main epidermal cell type,
and are considered one of the most frequent malignancies worldwide. Among them, cuta-
neous squamous cell carcinoma (cSCC) represents the clinically most important tumor type
due to its substantial risk of metastasis. Chronic exposure to ultraviolet radiation (UVR) is the
main cause of cSCC, which typically arises in highly exposed regions like the head or the
neck from precursor and in situ lesions, such as actinic keratosis (AK) or Bowen’s disease,
respectively. We have recently shown that AK and cSCC methylomes are highly similar,
suggesting a significant malignant potential for the precancerous lesion. This study, based on
Infinium MethylationEPIC BeadChips, also revealed that DNA methylation can be used to
unambiguously subclassify AK and cSCC according to the epigenetic programs of two distinct
cells-of-origin, two keratinocytes in distinct differentiation stages. Building on this basis, we
have now expanded our epigenomic analysis to other epidermal malignancies such as
Bowen’s disease or the most common NMSC, basal cell carcinoma (BCC). Moreover, we have
also included in the study a benign epidermal tumor, verruca seborrhoica. Among other
findings, our data based on about 100 samples demonstrate that all epidermal entities can be
stratified into the two previously observed methylation-based subclasses, and also suggest a
prognostic potential for cSCC stratification. Enhancer methylation profiling of the samples
prompts the use of single-cell technologies to identify and further characterize the cells-of-
origin of the different epidermal entities.

470
Endoglin enhances the progression of angiosarcoma through the regulation of
non-Smad TGF-b signaling
R Sakamoto1, I Kajihara1, S Maeda-Otsuka1, S Yamada-Kanazawa1, M Masuzawa2, M
Masuzawa3, Y Amoh2, D Hoshina4, R Abe5 and H Ihn1 1 Dermatology and Plastic Surgery,
Kumamoto University, Kumamoto, Japan, 2 Dermatology, Kitasato University School of
Medicine, Kanagawa, Japan, 3 Molecular Diagnostics, Kitasato University, Kanagawa, Japan,
4 Dermatology, Hokkaido University Graduate School of Medicine, Hokkaido, Japan and 5
Dermatology, Niigata University Graduate School of Medical and Dental Sciences, Niigata,
Japan
Angiosarcoma is a rare malignant tumor derived from endothelial cells and its prognosis is
poor because advanced angiosarcoma is resistant to standard chemotherapy, and new ther-
apies are urgently needed. Endoglin (CD105) is a membrane glycoprotein that acts as a
coreceptor for transforming growth factor-b (TGF-b) signaling. Endoglin is overexpressed in
the tumor-associated endothelial cells, and it enhances angiogenesis. Numerous clinical trials
are testing the effectiveness of anti-endoglin antibody in various types of malignancies. Here,
we investigated the role of endoglin in the pathogenesis of angiosarcoma and whether the
inhibition of endoglin may have anti-tumor activity. Endoglin protein levels in cultured
angiosarcoma cells were increased compared to those in normal endothelial cells. Immu-
nohistochemical analyses revealed that the expression of endoglin protein was strongly
increased in angiosarcoma tissues compared with that in normal dermal vessels. Endoglin
siRNA suppressed the proliferation, migration, invasion and Warburg effect of angiosarcoma
cells. Knockdown of endoglin reduced the expression of survivin and the phosphorylation of
Paxillin and VE cadherin. Besides, although endoglin is a co-receptor that regulates TGF-b
signaling, anti-tumor effect of endoglin for angiosarcoma was not based on the regulation of
Smad signaling, but non-Smad TGF-b signaling. Taken together, these results indicated that
endoglin could be a novel therapeutic target for angiosarcoma.

471
Genetic mutations underlying phenotypic plasticity in basosquamous
carcinoma
A Chiang2, C Tan2, F Kuonen1, L Hodgkinson2, F Chiang3, R Cho4, J Tang2, A Chang2, K
Rieger2, A Oro2 and K Sarin2 1 CHUV, Lausanne, Switzerland, 2 Stanford University,
Stanford, CA, 3 University of California, Irvine, Irvine, CA and 4 UCSF, San Francisco, CA
Basosquamous carcinoma (BSC) is an aggressive skin neoplasm with features of both basal
cell carcinoma (BCC) and squamous cell carcinoma (SCC). While genetic and molecular
drivers of BCC and SCC development have been extensively characterized, BSC pathogenesis
remains unclear, in particular regarding the reprogramming of tumor keratinocytes towards
basaloid or squamatized phenotypes. Here, by analogy to pathway switching previously
observed in BCC escaping Hedgehog (Hh) inhibition, we demonstrate loss of Hh signaling
and MAPK pathway activation associated with squamatization of BSC. To elucidate the
mechanisms of this phenotypic plasticity, we characterized genomic alterations underlying
sporadic BSC using whole exome sequencing. We identify frequent Hh pathway mutations in
BSC, implicating Hh deregulation as the primary driving event in BSC. Principal component
analysis of BCC and SCC driver genes further demonstrate genetic similarity between BSC and
BCC. Finally, 45% of BSC harbor recurrent mutations in the SWI/SNF complex gene ARID1A,
and evolutionary analysis reveals that ARID1A mutations occur after PTCH1 but prior to SCC-
driver mutations. These data suggest that ARID1A mutations may bestow epigenetic plasticity
enabling molecular (Hh to MAPK) and phenotypic (squamatization) switching. Overall, our
results support the genetic derivation of BSC from BCC and highlight potential factors
involved in modulating tumor reprogramming between basaloid and squamatized pheno-
types.
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MicroRNA-130a: a tumor suppressive miRNA in cutaneous squamous cell
carcinoma
W Lohcharoenkal1, K Das Mahapatra1, E Sonkoly1,2 and A Pivarcsi1 1 Department of Med-
icine, Karolinska Institutet, Stockholm, Sweden and 2 Dermatology and Venereology Divi-
sion, Karolinska University Hospital Solna, Stockholm, Sweden
Cutaneous Squamous Cell Carcinoma (cSCC) is a malignant neoplasm of the skin resulting
from the accumulation of somatic mutations due to solar radiation. It is one of the fastest
increasing malignancies that represents a particular problem among immunosuppressed in-
dividuals. MicroRNAs (miRNAs) are short non-coding RNAs that regulate the expression of
protein-coding genes at the posttranscriptional level. Global analysis of miRNA expression in
human cSCC identified miR-130a as one of the miRNAs that downregulated in cSCC and in
this study we investigated its function in the disease in in vitro and in vivo disease models. The
decreased expression of miR-130a in cSCCs was confirmed by qPCR and LNA in situ hy-
bridization. We found that the expression of miR-130a is regulated by HRas proto-oncogene.
To address the role of miR-130a in vivo, we engineered a stable miR-130a cSCC cell line and
performed tumor xenograft experiments in immunodeficient mice. We observed that miR-
130a suppressed cancer growth on mice from 4 weeks after injection and onwards signifi-
cantly. The tumors were harvested at week 6 and we observed that tumors formed by miR-
130a-overexpressing SCC cells weighed significantly less compared with controls. We
investigated the function of miR-130a in cSCC and found that ectopic overexpression of
miR-130a in two different SCC cell lines (A431 and UT-SCC-7) resulted in the suppression of
their self-renewal capacity as determined by colony formation and sphere formation assay.
MiR-130a also inhibited cell motility of SCC cells as demonstrated by scratch and Transwell
migration assays as well as invasion capacity through Matrigel in Transwell invasion assays.
Mechanistically, we verified ACVR1, a TGF-b superfamily member, as a direct target of miR-
130a. These results could contribute to the understanding of the molecular processes of
neoplastic transformation in epidermal keratinocytes which could lead to novel therapeutic
target for cSCC.

473
WITHDRAWN
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Inherited duplications of PPP2R3B promote naevi and melanoma via a novel
C21orf91-driven proliferative phenotype
S Polubothu1,2, L Al-Olabi1, E Healy3, W Di4, J Newton-Bishop5, J Downward6 and V
Kinsler1,2 1 Genetics and Genomic Medicine, UCL Institute of Child Health, London, United
Kingdom, 2 Paediatric Dermatology, Great Ormond St Hospital for Children, London,
United Kingdom, 3 Dermatopharmacology, University of Southampton, Southampton,
United Kingdom, 4 UCL Institute of Child Health, London, United Kingdom, 5 Leeds
University, Leeds, United Kingdom and 6 Francis Crick Institute, London, United Kingdom
The majority of the heredity of melanoma remains unexplained, however inherited copy
number changes have not yet been systematically studied. The genetic environment is highly
relevant to treatment stratification, and new gene discovery is therefore desirable. Using an
unbiased whole genome screening approach for copy number we identify here a novel
melanoma predisposing factor, familial duplications of gene PPP2R3B, encoding a regulatory
unit of critical phosphatase PP2A. Significant correlation between expression of PPP2R3B in
tumour tissue and survival in a large melanoma cohort was confirmed, and associated with a
non-immunological expression profile. Mechanistically, construction and extensive charac-
terization of a stable, inducible cellular model for PPP2R3B overexpression revealed in-
duction of pigment cell switching towards proliferation and away from migration.
Importantly, this was independent of the known microphthalmia-associated transcription
factor (MITF)-controlled pigment cell phenotype switch, and was instead driven by unchar-
acterised gene C21orf91. Bioinformatic studies point to C21orf91 as a novel target of MITF,
and therefore a potential hub in the control of phenotype switching in melanoma. This study
identifies novel germline copy number variants in PPP2R3B predisposing to melanocytic
neoplasia, and uncovers a new potential therapeutic target C21orf91 in the control of
pigment cell proliferation.

475
Targeting the JAK/STAT3 pathway with ruxolitinib for RDEB-cSCC therapy
J Jackow, R Hayashi, D Owens, R Perez-Lorenzo, C Hansen, D DeLorenzo, Z Guo and A
Christiano Dermatology, Columbia University, New York, NY
The most lethal complication of recessive dystrophic epidermolysis bullosa (RDEB) is the
development of aggressive cutaneous squamous cell carcinoma (cSCCs), which lead the high
mortality rates in these patients. Elevated levels of phospho-STAT3 have been found in two
RDEB-derived cSCC cell lines, demonstrating that constitutive activation and dysregulation of
the JAK/STAT pathway may play a role in RDEB-cSCC pathogenesis. Ruxolitininb is an FDA
approved JAK1/2 inhibitor that has efficacy in myelofibroblast, human head, and neck
squamous cell carcinomas, as well as lung and breast carcinomas. However, its therapeutic
effect has not been elucidated in RDEB-cSCC. Here, we investigated the in vivo pharma-
cological activity of ruxolitinib for locally advanced RDEB-cSCC treatment in a novel mouse
xenograft model of RDEB-cSCC. We first built 3D cSCC skin constructs (SCs) using RDEB-
cSCC and RDEB fibroblasts (FB), which were then grafted onto immunocompromised mice.
The animals developed tumors within 4 weeks post-grafting, with characteristic morpho-
logical features of human RDEB-cSCC. We used this model to test ruxolitinib for its in vivo
activity to reverse the accelerated tumor growth by oral and topical route of administration.
We found that daily oral administration of 70 mg/kg ruxolitinib for 4 weeks has an inhibitory
effect on tumor growth. Next, we exploited the ability of ruxolitinib to penetrate skin and its
potency for inhibiting tumor growth via topical application. We observed that topical
application of 2% ruxolitinib for 4 weeks has an inhibitory effect on smaller than 4 mm in
dimeter tumor growth. Moreover, no toxicity or loss of body weight was observed during the
treatment period. Taken together, we showed in vivo evidence of the therapeutic potential of
ruxolitinib in RDEB-cSCC, thereby making ruxolitinib a promising anti-cancer drug against
cSCC development and progression.

476
GJB5 association with BRAF mutation and survival in cutaneous melanoma
M Scatolini2, E Grosso2, M Mello-Grand2, P Ostano2, R Coppo3, A Patel1, M Vitiello4, T
Venesio5, A Zaccagna5, A Pisacane5, I Sarotto5, D Taverna3, L Poliseno4, G Chiorino2 and D
Bergamaschi1 1 Blizard Institute, QMUL, London, United Kingdom, 2 Fondazione Edo ed
Elvo Tempia, Biella, Italy, 3 Molecular Biotechnology Centre, Torino, Italy, 4 Istituto
Toscano Tumori, Pisa, Italy and 5 Candiolo Cancer Institute, Torino, Italy
Gap junctional intercellular communication is crucial for epidermal cellular homeostasis.
Inability to establish melanocyte-keratinocytes contacts and loss of intercellular junction’s
integrity may contribute to melanoma development. Connexins, laminins and desmocollins
have been implicated in the control of melanoma growth where their reduced expression has
been reported in metastatic lesions. We have investigated Connexin 31.1 (GJB5) expression
and looked for any association with BRAF mutational status, patient prognosis and MAPK
inhibitors (MAPKi) treatment. GJB5 expression was measured at RNA and protein level in
melanoma clinical samples and established cell lines treated or not with BRAF and MEK
inhibitors as well as in cell lines which developed MAPKi resistance. Our analysis reveals
significant downregulation of GJB5 expression in metastatic compared to primary melanoma
lesions and in BRAF mutated versus wild-type melanomas. Likewise GJB5 expression is
significantly lower (almost undetectable) in BRAFV600E compared with BRAF WT cell lines,
and slightly increases upon MAPKi treatment. MAPKi-resistant melanoma cells display a
similar expression pattern to BRAF WT cells with a significant increased GJB5 expression.
Enhancement of BRAF signalling by transient transfection of BRAFV600E in CHL1 cells,
significantly upregulates miR-335 expression with consequent downregulation of one of its
target, GJB5. This was further validated using the TCGA-SKCM dataset, where BRAF muta-
tions significantly associate with increased miR-335 expression and inversely correlate with
GJB5 expression. In clinical samples, GJB5 expression also correlates with patient overall
survival. Our results identify a novel mechanism of Gap-junctional regulation, highlighting
GJB5 as a potential marker in cutaneous melanoma

477
Generating Merkel cell polyomavirus reactive T cells from healthy donors for
adoptive immunotherapy
SI Davies1, J Barrett2, PJ Muranski3 and I Brownell1 1 Dermatology Branch, NIH, Bethesda,
MD, 2 Medicine, George Washington University Hospital, Washington, DC and 3 Medi-
cine, Columbia University Medical Center, New York, NY
Merkel Cell Carcinoma (MCC) is an aggressive neuroendocrine skin cancer that is highly
immunogenic. Approximately 80% of MCC tumors are virus positive (VP-MCC) and express
Merkel cell polyomavirus (MCPyV) T antigens that drive oncogenesis. As VP-MCC have a low
mutation burden with few predicted neoantigens, viral oncogenes are thought to be the
primary target for anti-cancer immunity. Immune checkpoint inhibitors improve MCC sur-
vival, yet <50% of patients have durable benefit. Patients who fail checkpoint inhibition or
who have immune dysfunction may benefit from adoptive cellular therapy using virus reactive
T cells from HLA-matched donors. As the risk of graft versus host disease is low with virus-
specific T cells, this approach is being investigated for other viral diseases. We set out to
generate MCPyV specific T cells from healthy donors for potential adoptive immunotherapy.
Naı̈ve and memory T cells from donors were magnetically isolated prior to stimulation with
autologous monocyte-derived dendritic cells pulsed with 15-mer overlapping peptide li-
braries of MCPyV T antigens. T cells were serially re-stimulated with peptide-pulsed irradi-
ated, autologous PHA-blasts up to five times. Cultures were maintained in either standard
growth cytokines (IL-2, IL-7, and IL-15) or a pro-inflammatory cytokine cocktail. T cell
phenotype and reactivity were evaluated by flow cytometry. We found that standard cytokines
were unable to promote growth of virus-specific mature T cells. Altering growth conditions to
include IL-1b, IL-2, IL-6, IL-7, IL-15, IL-21, IL-23, and TGFb promoted expansion of CD4+ T
cells specific for MCPyV T antigen peptides. These cells produced TNFa and upregulated the
activation markers CD154 and CD137 upon cognate antigen exposure. Cells were generated
without bias for particular HLAs. These results suggest that peptide-based expansions may be
a suitable platform to generate allogeneic adoptive T cell immunotherapies for VP-MCC
patients.
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Expression of meiosis regulatory genes in cutaneous T-cell lymphoma
JK Gantchev, A Martı́nez Villarreal and IV Litvinov Experimental Medicine, McGill Univeristy
Health Centre, Montreal, QC, Canada
Cutaneous T-cell lymphoma (CTCL) is a non-Hodgkin lymphoma characterized by infiltrating
malignant monoclonal T-lymphocytes. Differential diagnosis of CTCL poses a challenge to
clinicians due to its propensity to mimic benign dermatoses such as psoriasis and eczema.
Meiosis-specific cancer/testis (meiCT) antigens are a specialized group of genes expressed
specifically in meiosis and epigenetically silenced in normal somatic cells, however recent
research has demonstrated that a number of meiosis genes are ectopically upregulated in
cancers, including CTCL. In this study we analyzed the transcriptional expression of meiCT
genes in Sézary Syndrome (SS) patients and healthy controls using publicly available RNA Seq
data. Our results show significant differential gene expression of STAG3, SGO2, SYCP3 and
DMC1 in a cohort of SS patients when compared to healthy controls. Additionally, we
demonstrated the heterogenous expression of meiCT genes involved in initiation (STRA8),
sister chromatin cohesion (STAG3, SGO2), homologous chromosome synapsis (SYCP3) and
homologous recombination (DMC1) in atypical lymphocytes in FFPE biopsy samples isolated
from CTCL patients. Furthermore, CTCL cell line treatment with the histone acetyltransferase
inhibitor, anacardic acid, demonstrated that meiCT genes are epigenetically regulated in
CTCL and may also possess a level of post-transcriptional regulation at the protein level.
Lastly, we show that epigenetic silencing of meiCT genes coincides with a reduction in
double strand breaks as shown by a decrease in gamma-H2AX staining in the PB2B cell line.
We conclude that the ectopic expression of meiCT genes are involved in increased genomic
instability in CTCL. The ectopic expression of meiCT genes together with investigations into
the functional mechanisms of cancer meiomitosis will help provide a foundation to develop
novel diagnostic tests to distinguish CTCL from benign dermatoses and will set a precedent to
develop more targeted therapies for patients with this malignancy.

479
B cells sustain inflammation and predict response to immune checkpoint
blockade in human melanoma
J Griss1, W Bauer1, C Wagner1, M Simon1, M Chen1, K Grabmeier-Pfistershammer2, P
Steinberger2 and SN Wagner1 1 Dermatology, Medical University Vienna, Vienna, Austria
and 2 Immunology, Medical University Vienna, Vienna, Austria
Tumor associated inflammation predicts response to immune checkpoint blockade in human
melanoma. Here we show that tumor-associated B cells (TAB) are vital to tumor associated
inflammation. In human melanoma, TAB are located at the invasive tumor-stroma margin
arguing for a preferentially cell contact-independent communication with tumor cells. We
therefore exposed in vitro peripheral blood- and melanoma-derived B cells to conditioned
medium from autologous melanoma cells. In proteomics and RNA-seq data, we observed
induction of several pro- and anti-inflammatory factors and differentiation towards a plas-
mablast-like phenotype. We could identify this B cell phenotype as a distinct B cell cluster in
public scRNA-seq data as well as by 7 color multiplex immunostaining of human melanoma
samples. RNA-seq and multiplex immunostaining data also revealed that depletion of TAB by
anti-CD20 immunotherapy of metastatic melanoma patients led to a pronounced decrease in
tumor inflammation signatures and CD8+ T cell numbers, in line with scRNA-seq data on
expression of T cell chemoattractants CCL5, CCL4, CCL28 in plasmablast-like TAB. The
potential clinical implications of our observations are demonstrated in two independent
large-scale whole-tissue (sc)RNA-seq datasets. Here, the frequency of plasmablast-like TAB in
pretherapy melanoma samples predicted response and survival to immune checkpoint
blockade. Consistently, in a surrogate assay of T cell activation, MCM-induced B cells
significantly increased the activation of PD-1-expressing Jurkat T cells by PD-1 blockade.
Together, our data argue that tumor-associated B cells orchestrate and sustain tumor
inflammation, recruit CD8+ T effector cells and may represent a predictor for response and
survival to immune checkpoint blockade in human melanoma.

480
Role of Kruppel-like factor 4 (KLF4) in cutaneous squamous cell carcinoma
X Li and C Kim 1 Department of Medical Science, Xuemei, Daejeon, Korea (the Republic of)
and 2 Department of Dermatology, Chungnam National University, Daejeon, Korea (the
Republic of)
Kruppel-like factor 4 (KLF4) is a zinc-finger transcription factor. KLF4 is a tumor suppressor in
colorectal cancer and esophageal squamous cell carcinoma, however, in oral squamous cell
carcinoma and breast ductal carcinoma, KLF4 may act as a tumor promoter. The function and
mechanism of KLF4 in cutaneous squamous cell carcinoma are still unclear. In present study,
we investigated the functional roles of KLF4 in cutaneous SCC. We examined the expression
of KLF4 in normal skin and SCC tissues. KLF4 expression was detected in epidermis of normal
skin but rarely detected in SCC tissues. To further study the functional roles of KLF4 in SCC,
SCC12 and SCC13 cells were overexpressed with KLF4. Overexpression of KLF4 significantly
inhibited the proliferation, colony formation and invasion in SCC12 and SCC13 cells.
Expression of SOX2 and p63 was decreased and p21 was increased by KLF4 overexpression.
KLF4 inhibits SOX2 via suppresses oncogenic TGF-b signaling by activation of Smad7. Taken
together, these results demonstrate that KLF4 is a tumor suppressor in cutaneous SCC and
KLF4 represents a new candidate gene to regulate the molecular basis of cutaneous SCC.

481
Exploring the molecular discordance between primary and metastatic
melanoma
C Pellegrini1, L Cardelli1, M Di Padova2, L Di Nardo3, V Ciciarelli1, T Rocco1, P leocata2 and
M Fargnoli1 1 Department of Biotechnological and Applied Clinical Science, University of
L’Aquila, L’Aquila, Italy, 2 Department of Pathology, University of L’Aquila, L’Aquila, Italy
and 3 Institute of Dermatology, Catholic University, Rome, Italy
The majority of melanoma arise through the gradual accumulation of genetic abnormalities at
the somatic level involving critical signaling pathways such as MAPK signaling, making the
treatment with kinase inhibitors a preferred option in the advanced disease. Intra-patient
molecular heterogeneity between the primary melanoma and the related metastasis may
exist, and changes of mutational status over time might occur. We investigated the mutational
status of BRAF, NRAS and c-KIT in primary melanoma and related metastases and evaluated
the intra-patient heterogeneity of mutational profiles during progression. Seventy-two FFPE
paired samples of primary melanomas and related metastases from 31 patients were analyzed
by molecular methods using Real-Time PCR and Sanger Sequencing. Overall, BRAFV600

mutations were observed in 45.8% of the samples (19.4% primaries; 26.4% metastasis), with
75% carrying the BRAFV600E mutation and 24.2% the BRAFV600K. NRASQ61 mutations were
found in 22.2% (8.3% primaries; 13.9% metastasis), with 50% NRASQ61R, 43.7% NRASQ61L

and 6.3% NRASQ61K. We detected the c-KITL802Fmutation in 1.4% of cases. Intra-patient
BRAF concordance between primary melanoma and related metastases was in 87.1% of
patients, with 44.4% being concordant for the BRAFV600 mutation and 55.6% for wild-type
genotype. A discrepant BRAF profile was detected in 12.9% patients and its occurrence was
not associated with a specific location of metastases. Regarding intra-patient mutational
concordance of all three genes, 45.2% of the patients showed a consistent pattern of BRAF/
NRAS/c-KIT status between the primary lesion and related metastases. A clinically mean-
ingful intra-patient heterogeneity exists between primary and metastatic lesions, supporting
the polyclonal model of melanoma progression.

482
Biomolecular profile and reflectance confocal microscopy refine diagnosis
and predict response to therapy in melanoma subsets
A Marconi1, M Quadri1, R Lotti1, E Palazzo1, F Farnetani1, N Tiso2, L Campanini1, C Pincelli1

and G Pellacani1 1 Department of Surgical, Medical, Dental and Morphological Sciences,
University of Modena and Reggio Emilia, Modena, Italy and 2 Department of Biology,
University of Padova, Padova, Italy
Dermoscopy and reflectance confocal microscopy (RCM) give clinicians the opportunity to
analyze architectural and cytological features at nearly histological resolution in vivo. RCM
allows the identification of four malignant melanoma (MM) subtypes: dendritic-cell (DC),
round cell (RN), dermal-nest (DN) and combined-type (CT). This work aims to characterize
the MM RCM-subtypes in terms of biomarkers, gene expression, aggressiveness and response
to therapy. RNA extracts from melanoma tissues are analysed by NanoString, revealing sig-
nificant differences in the expression of genes involved in chemotaxis, inflammation, cell-cell
adhesion, cell motility and angiogenesis. While cells from CT and DN biopsies are able to
generate spheroids, DC and RC did not form compact spheroids, probably because of their
less proliferative capacity. Moreover, the invasion assay reveals that DN have higher invasive
capacity than CT. In skin reconstructs, CT cells are sited in the dermal-epidermal junction and
penetrate into the dermis after 14 days of culture, while DN cells grow widely in dermal layer
according to their biological behavior. Moreover, the expression of Ki67 and markers of
aggressiveness confirmed the spheroids results. Additionally, Dacarbazine decreased mela-
noma cell viability only in CT and DN, while Vemurafenib affects only melanoma with BRAF
mutations. In zebrafish injected with DN with BRAF mutated cells, Vemurafenib are able to
block melanoma metastases, confirming the validity of the in vitro test. Taken together, our
results show that MM RCM-subtypes have a different gene expression profile and biological
behavior. This study represents a first step to the creation of an integrated clinical-biomole-
cular model for melanoma classification for reaching a more accurate patient/tumor tailored
therapeutic approach.

483
Next-generation target sequencing analysis identifies multiple somatic
mutations in basal cell carcinoma
L Di Nardo1, C Pellegrini2, M Maturo2, F Ricci3, A Di Stefani4, B Fossati4, T Rocco2, M
Fargnoli2 and K Peris4,1 1 Institute of Dermatology, Catholic University of Sacred Heart-
Rome, Roma, Italy, 2 Department of Biotechnological and Applied Clinical Science, Uni-
versity of L’Aquila, L’Aquila, Italy, 3 Istituto Dermopatico dell’Immacolata, Roma, Italy and
4 Fondazione Policlinico Gemelli-IRCCS, Roma, Italy
Basal cell carcinoma (BCC) is the most common cutaneous neoplasia in fair-skinned in-
dividuals usually characterized by locally destructive growth and invasion of surrounding
tissue. BCC is primarily driven by the aberrant activation of the Sonic Hedgehog pathway
(HH), with the majority of BCCs carrying mutations in PTCH1 or SMO genes. However, the
great variability in morphology, aggressiveness and response to treatment of BCC remains
unexplained and highlights the hypothesis that additional genes might contribute to tumor-
igenesis of different BCC subtypes. We designed a BCC-specific target panel for next gen-
eration sequencing (NGS) using the Ion TorrentTM technology in order to identify additional
molecular alterations in cancer-related genes that might contribute to carcinogenesis or
histopathologic diversity. Sixty-nine BCCs (35 superficial and 34 nodular) and matched blood
samples and/or normal tissue, underwent target sequencing on Ion PGMTM System platform
of a cancer panel of 12 genes (CSMD1, CSMD2, DPH3 promoter, PTCH1, SMO, GLI1,
NOTCH1, NOTCH2, TP53, ITIH2, DPP10, STEAP4), which was designed by using the Ion
Ampliseq technology. Somatic mutations in TERT promoter gene (from position -27 to -286
from ATG start site), were analyzed by direct Sanger sequencing. We confirmed the central
role of PTCH1 and TP53 genes that harbored mutations in 72% and 65% of BCCs, respec-
tively. Additionally, we found TERT promoter mutations in 59% of cases, being -146C>T the
most frequent one. A high mutation rate was observed also in CSMD1, CSMD2, NOTCH1
and NOTCH2 genes. Our custom-designed NGS approach identified recurrent mutations
within both established and unknown BCC-related genes. These findings offer new insight
and improved understanding of the pathogenesis of BCC.
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484
Pericytes from Infantile Hemangioma regulate vessels formation in vitro
P Kaulanjan-Checkmodine1, F Moisan1, S Prey1, C Leaute-Labreze2, M Loot2, M Licina3, B
Imhof3, HR Rezvani1 and A Taieb1,2 1 INSERM U1035, Bordeaux, France, 2 Bordeaux
hospital, Bordeaux, France and 3 Geneva University, Geneva, Switzerland
Infantile hemangiomas (IH) or “strawberry tumors” are benign cutaneous tumors associated
with abnormal proliferation of small vessels. Very common in infants (7%) and often
innocuous, these vascular tumor appear few days after birth. They grow during the first weeks
of life. Then they spontaneously regress for several years. However, 10% require a surgery or a
treatment by propranolol depending on IH location and in case of vital threat (blocking
breathing, heart failure) or if they lead to complications sometimes painful and dangerous for
children (ulcerations, functional risks such as loss of vision). The origin and mechanism of the
tumor growth are unknown. Moreover, there is no satisfactory model to study this tumour.
Our team hypothesized that intrinsic cellular components of the tumor could have a role in
the pathophysiology of IH. As part of our research, we investigated the possible role of IH
pericytes on the formation of vessels by endothelial cells. We modeled the formation of these
vessels in vitro with IH-pericytes in the presence of IH or foreskin endothelial cells. Our
results show that pericytes of hemangioma play an important role in vessel stabilization, and
may explain part of the deviation towards a tumour phenotype. This model is currently
investigated in response to propranolol.

485
Vaspin (serpin A12) increases melanoma cell invasion through extracellular
matrix models
D Salvador1, V Sherwood1 and C Morris2 1 Division of Cancer Research, University of
Dundee, Dundee, United Kingdom and 2 School of Pharmacy, University of East Anglia,
Norwich, United Kingdom
The development of targeted therapies and immune checkpoint inhibitors has revolutionised
melanoma treatment over the past decade. However, there remains an urgent need to identify
new pro-metastatic pathways in melanoma. Vaspin was identified in a phage display screen
against two in vitro melanoma models. The effect of recombinant human vaspin (rhVaspin)
was tested on a range of melanoma lines including. Phenotypic changes were assessed using
2D cell migration assays and monitoring cell invasion through Matrigel-coated Boyden
chambers or fluorescently labelled gelatin-coated glass coverslips. 3D melanoma spheroids
were transferred to gels composed of Matrigel or type I collagen before time-lapse imaging.
Protein expression was examined by Western blotting and immunofluorescence microscopy.
From the peptide phage display hits we identified vaspin as a candidate protein for further
investigation. rhVaspin treatment of A375, M202, SKMEL5, SKMEL28 cell models caused a
temporal increase in phospho-Akt levels and increased the invasion of A375 and M202 cells
(1.4- and 2.0-fold, respectively) through Matrigel coated Boyden chambers, but not M229
cells. Overexpression of vaspin in melanoma cells did not significantly affect cell prolifera-
tion, cell cycle progression or adhesion. In contrast, time-lapse microscopy revealed that the
invasion of A375 and SKMEL28 cells from 3D melanoma spheroids into Matrigel and
collagen gels was significantly increased. The accelerated invasion of A375 cells through
Matrigel coated Boyden chambers was reversible by treatment with the pan-MMP inhibitor
CT1746 (10 mM). Moreover, the expression levels of MMP-2 and -3 were increased in A375
cells following treatment with rhVaspin. Our studies show that vaspin expression in mela-
noma models is associated with increased invasive capacity through an MMP-dependent
mechanism. Ongoing work aims to examine the pro-invasive phenotype in primary mela-
noma cultures using in vivo models.

486
Clinicopathologic Features of Patients with Biopsy-Proven Melanoma Seen in
the Philippine General Hospital: An 8-Year Retrospective Study (2010-2017)
CS Chamberlin, P Young, M Quinio and E Cubillan Section of Dermatology, Philippine
General Hospital, Pasay, Philippines
Melanoma is a malignant neoplasm originating from pigment producing skin cells known as
melanocytes. It is the most fatal among the cutaneous carcinomas. Despite being more
commonly encountered in Western countries among Caucasian populations, Southeast Asian
countries, including the Philippines, have a subset population affected with the disease. In
this retrospective study, a chart and slide review of all the recorded melanoma cases in the
Philippine General Hospital from 2010 until 2017 was done. Data retrieved included de-
mographics, type of melanoma, staging, and treatment methods available. These were then
transferred to Statistical Package for Social Sciences (SPSS) software v.16 for analysis further
tests of association were done using Fisher’s Exact and Chi-square test. The collected and
analyzed data showed that there was not an increasing trend in the occurrence of melanoma
in the local setting. Variations in new findings showed a slight predilection of the disease for
female, elderly population with almost three-fifths of all cases presenting as a primary lesion
on the foot. Many of the patients engaged in farming as a profession. 90% of the slides
reviewed revealed only either an acral lentiginous or nodular type of melanoma. Wide
excision with lymph node dissection was the treatment of choice with only a handful of
patients undergoing adjuvant chemotherapy. With a prevalence of 1.62/100,000 persons,
melanoma is still not classified as a common cutaneous malignancy in the Philippine setting.
It is important to note that this is still present in the local population and that limitations exist
in terms of disease information which prevent provision of effective treatment and
improvement of prognosis. This study presents as a capsule of useful information of mela-
noma in the Philippines and helps in reflecting the disease trend of melanoma in the
Southeast Asian setting.

487
C57BL/6 Congenic Mouse NRASQ61K Melanoma Cell Lines are Highly
Sensitive to the Combination of MEK and AKT Inhibitors In Vitro and In Vivo
JH Raymond Normal and Pathological Development of Melanocytes, Institut Curie, Orsay,
France
RAS is frequently mutated in various tumors and known to be difficult to target. NRASQ61K/R

are the second most frequent mutations found in human skin melanoma after BRAFV600E.
Besides surgery, various approaches, including targeted therapies, immunotherapies, and
combination therapies, is used to treat patients carrying NRAS mutations, but it remains
poorly efficient. Here, we established mouse NRASQ61K melanoma cell lines and genetically
derived isografts (GDIs) from Tyr::NRASQ61K mouse melanoma that can be used in vitro and
in vivo in an immune-competent environment (C57BL/6) to test and discover novel therapies.
We characterized these cell lines at the cellular, molecular, and oncogenic levels and show
that NRASQ61K melanoma is highly sensitive to the combination of MEK and AKT inhibitors.
This preclinical model has a high potentiality to screen novel therapeutic strategies for pa-
tients harboring NRAS mutation that have limited therapeutic options and poor prognosis.

488
Possible immunological mechanisms of developing extramammary Paget’s
disease through Malassezia-derived aryl hydrocarbon receptor ligands pathways
Y Sato, T Fujimura, K Tanita, Y Kambayashi and S Aiba Department of Dermatology, Tohoku
University Graduate School of Medicine, Sendai, Japan
Malassezia yeast plays a role in the pathogenesis of chronic dermatitis, especially in apocrine
areas, by polarizing the local immunologic background to a Th2/Th17 state through aryl
hydrocarbon receptor (AhR)-dependent pathways. Extra-mammary Paget’s disease (EMPD) is
an adenocarcinoma of apocrine origin and, except for cases associated with Malassezia yeast
and their metabolites, the lesions typically develop in areas not exposed to environmental
material. The purpose of this study was to investigate 1) the immunomodulatory effects of
Malassezia metabolites on normal human keratinocytes (NHKCs), focusing on interleukin
(IL)-17 and related cytokines/chemokines (IL-23, IL-36g, CCL20), 2) the expression of these
factors in lesion-affected skin in EMPD, and 3) the activation of tumor-associated macro-
phages (TAMs) by the productions of IL-17 induced factors. In the lesion-affected skin of
EMPD patients, epidermal keratinocytes expressed CYP1A1 and CCL20. In addition, Paget
cells expressed CCL20 and IL-23. IL-17eproducing cells were distributed adjacent to Paget
cells. In addition, Th17 related stromal factors, which could stimulate TAMs, were signifi-
cantly increased in invasive EMPD compared to non-invasive EMPD. Indeed, compared to
healthy donors, EMPD patients exhibited significantly increased serum levels of soluble (s)
CD163, CXCL5, CXCL10, and CCL20, suggesting that the activation of CD163+ TAMs in
EMPD. Our study demonstrates a possible mechanism for the development of EMPD
involving AhR-mediated signaling by epidermal keratinocytes and RANKL-induced recruit-
ment of Th17 cells and TAMs.

489
Elucidate the underlying molecular mechanisms of the combination treatment
effects of Afatinib (EGFR/HER2 inhibitor) and Crizotinib (MET inhibitor) in
cutaneous malignant melanoma (CMM)
I Das1, H Chen2, G Maddalo3, M Wilhelm1, R Tuominen1, V Höiom1, j hansson1, M Davies2

and S Brage1 1 Karolinska Institutet, Stockholm, Sweden, 2 MD Anderson, Houston, TX and
3 Royal Institute of Technology, Stockholm, Sweden
CMM is the deadliest form of skin cancer, responsible for approximately 500 deaths annually
in Sweden, with an increasing incidence over last few years. Early CMM detection enables
good prognosis, whereas disseminated disease is associated with poor prognosis due to
intrinsic and acquired drug resistance. We have identified afatinib and crizotinib as an effi-
cacious and promising alternative targeted combination therapy option independent of BRAF/
NRAS mutational background for CMM patients. We hypothesize that other drug targets
beyond canonical targets are more important in mediating anti-tumorigenic responses as
observed both in vitro and in vivo. For identifying the underlying molecular mechanisms of
the combination effect, we have used RPPA, Mass-spectophotometry (MS) based proteomics
and pRTK arrays. The aim was to capture both early (3h) and later time points (24h) to
correlate differential expression changes mediated by cellular stress induced by these drugs in
combination compared to other treatment arms. We also extracted tumor protein lysates from
mice exposed to vehicle, afatinib or crizotinib or combination and analysed differences in
molecular signatures using RPPA. Our results highlighted that genes involved in mTOR
pathway, DNA repair and mitochondrial fusion were among the top significantly altered
genes. We are further selecting candidates of interest to evaluate their impact on the treatment
effect and disease stage using in vitromodels and patient samples. This study presents a novel
therapy regime with a potential application in the clinic, which could be used by CMM
patients irrespective of BRAF/NRAS mutational status. Moreover, identifying key molecular
targets could enhance prediction of therapy efficacy and design novel efficacious treatment
regimens for CMM patients.
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490
The role of PDE4D in resistance to targeted therapy in melanoma
A Roger1,2,3, S Becherirat1,2, J Delyon1,2,3, J Andre1,2, C Lebbe3 and N Dumaz3 1 INSERM
U976, Saint Louis Hospital, Paris 75010, France, 2 UMR-S-976, Univ Paris Diderot, Sor-
bonne Paris Cité, Paris 75010, France and 3 Dermatology department, Saint Louis Hospital,
Paris 75010, France
The cAMP pathway is both important for normal melanocyte biology and implicated in
melanoma development. We have shown that transformation of melanocytes by oncogenic
BRAF inhibits cAMP signalling. This inhibition is due to overexpression of the phosphodi-
esterase PDE4D, enzyme that physiologically degrades cAMP. PDE4D expression is increased
in patients with advanced melanoma and promotes melanoma invasion. Our recent work
shows that PDE4D is overexpressed in BRAF-mutated melanoma cells which are resistant to
BRAF inhibitors. PDE4D overexpression seems to be linked to loss of methylation in CpG
islands upstream of the PDE4D promoter and may induce resistance by allowing CRAF
reactivation. We showed that inhibiting PDE4D by chemical inhibitor or RNA interference
significantly reduced clone formation in resistant melanoma cell lines. Inhibition of PDE4D
also reduced the proliferation of melanoma cells grown as spheroids. This is confirmed in a
mouse xenograft model where PDE4D inhibition by a chemical inhibitor or RNA interference
reduced tumour growth. PDE4D may therefore serve as a new therapeutic target for the
treatment of melanoma resistant to targeted therapy and may prevent their emergence.
Indeed, specific PDE4 inhibitors are available in the clinics and could be used as a com-
plementary therapeutic approach for the treatment of melanoma.

491
Prognostic and Clinicopathologic Associations of Casein Kinase (CK) 1a in
Acral Lentiginous Melanoma
C Chang1,2, S Huang1, T Ito3, Y Lo4, C Shen5, K Tsai1, T Wu1, Y Hsu6, K Chang7 and T Lin7 1
Skin Institute, Hualien Tzu Chi Hospital, Hualien, Taiwan, 2 Institute of Medical Sciences,
Tzu Chi University, Hualien, Taiwan, 3 Department of Dermatology, Kyushu University,
Fukuoka, Japan, 4 Department of Dermatology, China Medical University Hospital, Tai-
chung, Taiwan, 5 National Institute of Cancer Research, National Health Research Institutes,
Tainan, Taiwan, 6 Department of Pathology, Hualien Tzu Chi Hospital, Hualien, Taiwan and
7 Department of Pathology, China Medical University Hospital, Taichung, Taiwan
Acral lentiginous melanoma (ALM), presenting on the palms of the hands, the soles of the
feet, and the subungual area, is the most common type melanoma in Asian. Casein kinase 1a
(CK1a, encoded by the CSNK1A1 gene) is involved in multiple cellular processes including
gene transcription, cell division, nuclear localization, DNA repair, and carcinogenesis. CK1a
has been reported as tumor promoter or tumor suppressor in different tumor types and tumor
sites. In this study, we aim to investigate the role of CK1a in ALM. A total of 158 cases of ALM
registered in three medical centers, two in Taiwan and one in Japan, were enrolled. We
analyzed the prognostic impact of CK1a on the survival of ALM patients using the clinico-
pathological data and immunohistochemistry in 158 formalin-fixed paraffin-embedded
samples, and examined the CSNK1A1 gene copy number variation (CNV) using droplet
digital PCR in 69 samples. Patients with CK1a-high expression had significantly shorter
melanoma-specific survival compared to those with CK1a-low expression (5-year survival,
45.2 % vs. 91.6 %; P < 0.001). 92.8% (64/69) of ALM had increased CNV of CSNK1A1.
Higher CSNK1A1 CNV was associated with more advanced Breslow thickness. In conclusion,
overexpression of CK1a is an adverse prognostic factor in ALM. CK1a may function as a
tumor promoter in ALM, and a potential therapeutic target of ALM.

492
The association between mechanical stress and malignant melanoma on the
palm and fingers
M Nishiguchi1 and M Jinnin2 1 Department of Dermatology, Wakayama Medical University,
Wakayama, Japan and 2 Department of Dermatology, Wakayama Medical University,
Wakayama, Japan
We tried to plot the lesions of melanocytic nevus and malignant melanoma on the palm and
fingers, and compared them to identify the different distribution pattern of both lesions. We
retrospectively collected data on 8 patients with melanomas (4 male and 4 female) and 26
patients with melanocytic nevus (6 male and 20 female) of palm and finger pulp who visited
Wakayama Medical University Hospital between 1986 and 2018. Our studies were shown
that all of the 8 lesions of melanoma was located on the finger pulps and distal to the
‘emotional line’ of the palm, and that melanomas were not present proximal to the emotional
line. On the other hand, melanocytic nevus tended to increase in the proximal area to the
emotional line of the palm more frequently than melanomas (50.0% vs 0%), and there was
statistically significant difference (P¼0.011 by Fisher’s exact probability test). Considering that
mechanical stress is more frequent in finger pulps and distal to the emotional line of the palm
than in proximal areas of palm, our results suggest that mechanical stress induces melanoma
formation on this area. This study may facilitate clinical differentiation between malignant
melanoma and melanocytic nevus by the localization.

493
Melanoma secretion of TGFb2 mediates epidermal AMBRA1 and Claudin1
downregulation, loss of epidermal integrity and tumour ulceration
I Cosgarea, A Mc Connell, D Tang, A Greenwood, R Ellis and P Lovat ICM Newcastle Uni-
versity, Newastle upon Tyne, United Kingdom
Ulceration is an adverse prognostic factor in melanoma for which the underlying cause re-
mains undefined. Recently, the combined loss of epidermal AMBRA1 and Loricrin (AMLo) as
a prognostic biomarker for AJCC Stage I melanoma has been reported to be mediated by a
melanoma secretory mechanism (Ellis et al. 2019). Coupled with bioinformatic data revealing
TGFb responsive elements in the AMBRA1 promotor and the known association of increased
isoform specific TGFb2 with metastatic melanomas, these data led to the current hypothesis
that melanoma TGFb2 secretion results in loss of AMBRA1, epidermal integrity and tumour
ulceration. Semi-quantitative automated immunohistochemistry in a cohort of 108 all AJCC
primary melanomas was used to correlate tumoural TGFb2 with overlying epidermal AMBRA
expression, as well as AMLo status and metastasis in a sub-cohort of 35 AJCC stage I mela-
nomas. qPCR was used to determine mRNA expression of TGFb receptors, ALK1 and ALK5 in
the keratinocyte cell line, CCD1106. Calcium-induced differentiation of CCD1106 cells,
prior to treatment for 72 hr with recombinant TGF-b2 and Western blotting for AMBRA1,
Claudin1, total and psmad 2/3 and 1/5/9 was used to determine the impact of TGFb2 on
epidermal integrity. Results demonstrated a significant correlation between increased mela-
noma TGFb2 secretion and loss of epidermal AMBRA1, with increased TGFb2 secretion by
AJCC stage I melanomas also significantly associated with a high-risk AMLo status and
tumour metastasis. qPCR analysis of ALK1/5 mRNA revealed only ALK5 expression by
CCD1106 cells while treatment of differentiated CCD1106 cells with exogenous TGFb2
resulted in the downregulation of AMBRA1 and Claudin1 and increased expression of psmad
2/3. Collectively these data suggest secretion of TGFb2 by high-risk melanomas results in
canonical mediated-down regulation of AMBRA1 and Claudin1, the loss of epidermal
integrity and tumour ulceration.

494
UV-induced CD39 expression promotes epidermal DNA damage and
development of cutaneous squamous cell carcinoma
M Whitley3, C Lai1,2, J Suwanpradid3, C Reid1,2, R Rudolph4,5, D Zelac4, WL Havran6, J
Cook3, D Erdmann7, H Levinson7, E Healy1,2 and AS MacLeod3 1 Dermatopharmacology,
University of Southampton, Southampton, United Kingdom, 2 Dermatology, University
Hospital Southampton NHS Foundation Trust, Southampton, United Kingdom, 3 Derma-
tology, Duke University School of Medicine, Durham, NC, 4 Plastic Surgery, Scripps Clinic
Torrey Pines, La Jolla, CA, 5 Plastic Surgery, University of California San Diego, La Jolla, CA,
6 Immunology and Microbiology, The Scripps Research Institute, La Jolla, CA and 7 Plastic,
Maxillofacial and Oral Surgery, Duke University School of Medicine, Durham, NC
Cutaneous squamous cell carcinoma (cSCC) results from a combination of UV-induced DNA
damage in keratinocytes and immune dysfunction. In this study, we investigated the role of
CD39, an ecto-ATPase, in UV-induced epidermal DNA damage and cSCC progression. UVB
irradiation increased CD39 expression in wildtype but not IL27RA knockout murine skin.
gH2AX expression, a marker of DNA damage, was increased in UVB-irradiated human kera-
tinocytes cultured with media from human skin T cells primed with IL-27. UV irradiation
increased gH2AX+ cell frequencies in skin from wildtype but not IL27RA or CD39-deficient
mice, indicating CD39 and IL-27 are required for UV-induced DNA damage in skin. Adenosine
downregulated a nucleosome assembly protein required for UV-induced DNA damage repair in
human keratinocytes. In human cSCCs, CD39 was highly expressed by regulatory T cells and
CD39+ T cells were more frequent in tumours than matched non-lesional chronically UV-
exposed skin, which had increased CD39 expression compared to blood. cSCC supernatants
contained higher ADP, AMP and adenosine concentrations than those from normal skin. IL-27
was expressed in cSCCs by CD14+, DC-SIGN+ and CD207+ cells. CD39 inhibition reduced
early tumour development in a murine model of UV-induced cSCC. Increased CD39+ cell
frequencies were present in human primary cSCCs which metastasized compared to cSCCs that
had not metastasized. Overall, these results indicate a key role for CD39 in UV-induced DNA
damage and in the promotion of cSCC development and metastasis.

495
Liquid Biopsy in Merkel Cell Carcinoma: Detection of Circulating Tumor Cells
and Identification of the Polyomavirus Status in Single Tumor Cells
M Boyer1, L Cayrefourcq1, V Foulongne2, O Dereure3 and C Alix-Panabieres1 1 CHU -
Montpellier, Laboratory of Rare Human Circulating Cells (LCCRH), Montpellier, France,
2 CHU Montpellier, Pathogenesis and Control of Chronic Infections, Montpellier, France and
3 Department of Dermatology, University Medical Centre of Montpellier and INSERM 1058
Pathogenesis and Control of Chronic Infections University of Montpellier, Montpellier,
France
The incidence of Merkel cell carcinoma (MCC), a rare and highly metastatic skin malignancy,
has sharply increased in the last decade. Clinical biomarkers are urgently needed for MCC
prognosis, treatment response monitoring, and early diagnosis of relapse. The clinical interest
of circulating tumors cells (CTCs) has been validated in many solid cancers. The aim of this
study was to compare CTC detection and characterization in blood samples of patients with
MCC using the CellSearch� System and the RosetteSep� -DEPArray� workflow, an inno-
vative procedure to enrich, detect and isolate single CTCs. In preliminary experiments (blood
samples from healthy controls spiked with known numbers of MCC cells) both methods
allowed detecting very few MCC cells. In blood samples from 19 patients with MCC at
different stages, CellSearch� detected MCC CTCs in 26% of patients, and the R-D workflow
in 42% of patients. The detection of CTC-positive patients increased to 52% by combining
both methodologies. Moreover, Merkel cell polyomavirus (involved in MCC oncogenesis)
DNA was detected in tumor biopsies, but not in all single CTCs from the same patient,
reflecting the tumor heterogeneity. Our data demonstrate the possibility to detect, isolate and
characterize CTCs in patients with MCC using two complementary approaches.
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496
STAT3 polymorphisms and IL-6 polymorphism are associated with the risk of
basal cell carcinoma in patients from northern Poland
M Slawinska1, M Zablotna1, J Glen1, J Lakomy2, RJ Nowicki1 and M Sobjanek1 1 Department
of Dermatology, Venereology and Allergology, Medical University of Gdansk, Gdansk,
Poland and 2 Department of Patomorphology, Medical University of Gdansk, Gdansk,
Poland
Basal cell carcinoma (BCC) environment consists of stromal and inflammatory cells which
produce variety of cytokines, chemokines and growth factors that may affect the tumor
behavior. One of the cytokines suggested to be involved in the pathogenesis of BCC is IL-6 -
the upstream element of IL-6/JAK/STAT3 pathway. In the present study rs1800795 (-174 G/C)
IL-6 gene polymorphism and STAT3 rs2293152 (intron 11, C/G) and rs4796793 (e1697, C/G)
polymorphisms were assessed in relation to the BCC risk and clinical course. Additionally, IL-
6 serum level was assessed in relation to IL-6 genotype and clinical variables. The study
included 254 unrelated BCC patients (mean age 70.39�11.43) and 198 healthy, unrelated
age- and sex-matched volunteers. We have found that the presence of C allele in rs1800795
IL-6 gene polymorphism was associated with increased risk of BCC (aOR: 1.86; 95%
CI¼1.22-2.84; p¼0.004). The presence of CC genotype in STAT3 rs2293152 polymorphism
was associated with increased BCC risk in recessive model analysis (aOR¼3.94; 95% CI:
1.59-9.77; p¼0.003). In contrast, the presence of GC genotype in overdominant model was
associated with decreased risk of BCC (aOR¼0.24; 95% CI:0.12-0.49; p<0.0001). The
presence of C allele in STAT3 rs2293152 polymorphism was associated with increased risk of
BCC (aOR: 1.31; 95% CI:1.01-1.69; p¼0.04). The presence of GG genotype in STAT3
rs4796793 polymorphism was associated with increased BCC risk in recessive model analysis
(aOR¼3.66; 95% CI:1.33-10.10; p¼0.012). The presence of G allele in STAT3 rs4796793
polymorphism was associated with increased risk of BCC (aOR: 1.59; 95% CI: 1.01-2.49;
p¼0.04). IL-6 serum level positively correlated with the tumor size.

497
FOXP3 and CTLA-4 genetic variants influence on the susceptibility and clinical
course of basal cell carcinoma
M Slawinska, M Zablotna, RJ Nowicki and M Sobjanek Department of Dermatology,
Venereology and Allergology, Medical University of Gdansk, Gdansk, Poland
The pathogenesis of basal cell carcinoma (BCC) is multifactorial and not fully elucidated.
Previous studies showed, that behaviour of the tumour may be influenced by immune system
and identified CD4+CD25+FoxP3+ regulatory T cells (Tregs) as a dominant immune cells in
BCC microenvironment. The function and development of Tregs is regulated by FOXP3
encoding transcription factor, Forkhead box P3 (FoxP3). FoxP3 regulates transcription of many
genes, including up-regulation of cytotoxic lymphocyte-associated antigen-4 gene (CTLA-4).
Expressed on Tregs, CTLA-4 interacts with antigen-presenting cells to inhibit T-cell activation.
The aim of the study was to investigate the role of two polymorphisms (rs3761548 i
rs2232365) of FOXP3 and CLTA-4 polymorphism (rs5742909) in BCC patients from
northern Poland. We analyzed 280 unrelated patients with BCC and of mean age
70.93�11.53(70.54�12.55 women, 71.38�10.26 men) and 200 healthy, unrelated age- and
sex-matched volunteers. The polymorphisms were analyzed using polymerase chain reaction
with sequence-specific primers (SSP-PCR). The differences in the occurrence of BCC between
genotypes and alleles of the analyzed polymorphisms were not statistically significant. In the
studied group the presence of CC genotype in CTLA-4 rs5742909 polymorphism was sta-
tistically more frequent in patients with multiple BCCs. In concusion, the analyzed FOXP3
and CLTA-4 polymorphisms do not influence the BCC susceptibility. CTLA-4 rs5742909
polymorphism may influence the susceptibility to multiple BCCs.

498
Nitrogen mustard-induced inflammation triggers lymphomatoid papulosis in
patients with Mycosis Fungoides
MH Trager, C Chen, S Husain and L Geskin Dermatology, Columbia University, New York,
NY
We examined the relationship between nitrogen mustard (NM)-induced lymphomatoid
papulosis (LyP) in patients with mycosis fungoides (MF). Nine patients were included who
were initially diagnosed with MF and subsequently developed LyP in the setting of NM
induced inflammation. The average time from initiation of NM therapy to development of LyP
was 5.2 months. The majority of patients presented to their follow-up visit with new red
bumps, most commonly located on the buttocks/lower extremities, with symptoms of pain
and pruritus in 6/9 patients. In 8/9 patients the LyP lesions developed within/close to the MF
lesions. Diagnosis was made clinically (4/9) or pathologically (5/9). On pathology, all of the
lesions examined exhibited a wedge shaped dermal lymphoid infiltrate with large atypical
CD30+ lymphocytes consistent with LyP. After diagnosis of LyP, NM was discontinued in 4/9
patients (2 had no recurrences over 8-month to 2-year follow up, 2 had frequent recurrences;
both patients had lesions with a clonal TCR rearrangement). LyP of the remaining patients
regressed spontaneously and NM was continued with less frequent applications. NM is a
topical DNA alkylating agent that induces a local cytotoxic and immune response. We hy-
pothesize that NM triggered a cutaneous inflammatory response, recruiting pro-inflammatory
mediators, that led to the selection of a clonal CD30+ T-cell clone presenting as LyP. The fact
that 8/9 patients developed the lesions within or near the MF lesions suggests that the ma-
lignant cellular background facilitated the developed of a CD30+ clone. The predominance
of LyP in our MF patient population treated with NM suggests an association between these
two entities. Although LyP is a benign CD30+ lymphoproliferative disorder, it is on the
spectrum of disease with anaplastic large cell lymphoma and large cell transformation of MF.
Thus, it is important for clinicians to recognize this non-life-threatening condition to avoid
overtreatment and to provide adequate intervention including drug holiday, topical steroid
use, and adequate skin care.

499
miR-204-5p modulators application in vitro and in vivo in melanoma cells
M Aksenenko1, N Palkina1, A Komina1,2,3 and T Ruksha1 1 Pathophysiology, Krasnoyarsk
State Medical University, Krasnoyarsk, Russian Federation, 2 National Medical Haematology
Research Center, Krasnoyarsk, Russian Federation and 3 Krasnoyarsk Research Center of
Russian Academy of Science, Krasnoyarsk, Russian Federation
microRNAs are considered as a class of epigenetic regulators that results in translational
repression or decay of target mRNAs. Each microRNA may have up to several hundred mRNA
targets, and several genes may be regulated by one unique microRNA. Therefore microRNAs
are involved in numerous pathological conditions regulation including carcinogenesis. MiR-
204-5p was revealed as one of the most down-regulated microRNAs in melanoma versus
melanocytic nevi according to our microarray studies. Functional analysis of melanoma cells
was performed and included gain and loss of function experiments followed by melanoma
cells proliferation, apoptosis, migration, invasion, colony formation evaluation. We revealed
that miR-204-5p mimic application induced an increase of BRO, SK-MEL-1 melanoma cells
proliferation whereas miR-204-5p inhibitor diminished the proliferation in these cells. Be-
sides, miR-204-5p inhibitor stimulated melanoma cells migration. To further investigate
miR-204-5p functioning in melanoma we used B16-melanoma bearing mice model where
mmu-miR-204-5p miRCURY LNA� was applied. We found out the decrease of Ki-
67-positive melanoma cells in the tumor although tumor mass and tumor volume alterations
were not determined in specific miR-204-5p inhibitor treated animals group versus control
group. Tumor lymphocyte infiltration was not changed whereas we observed the diminished
number of CD45R0 cells in lungs and liver. Toxicity studies revealed no changes in body
weight, ALT, AST serum levels, miR-122 and GAPDH levels in the liver under miR-204-5p
inhibitor treatment in vivo. Taking together, these findings show that miR-204-5p levels
modulation may have impact on melanoma progression. In addition, miR-204-5p inhibitor
application did not show significant toxic effect in vivo.

500
The prognosis prediction of cutaneous melanoma patients using quantitative
real-time PCR from sentinel lymph node
S Sato, E Okada and M Nakamura Dermatology, The University of Occupational and Envi-
ronmental Health, Kitakyusyu City, Japan
Sentinel lymph node (SLN) biopsy is currently a valuable and reliable diagnostic procedure
for precise staging of malignant melanoma (MM) patients. We assessed whether the genetic
testing in SLNs from MM patients can be an independent prognostic factor. A retrospective
study analysis was conducted for 35 patients (ratio of men to women, 17:18) who underwent
SLN biopsy and primary cutaneous melanoma excision in our institution from January 2013
to June 2018. The median patient age was 71 years (range, 13-83 years). The number of
patients classified by clinical subtype were 7 chronic sun-induced damage (CSD), 23 non-
CSD and 5 acral. According to the 8thAJCC staging classification, 11 patients (31%) had stage
I, 9 patients (26%) had stage II, 1 patient (3%) had stage IIIA, 2 patients (6%) had stage IIIB,
and 9 patients (26%) had stage IIIC. Fifteen patients (43%) were histopathological positive in
the SLNs. Twelve patients (34%) underwent following extensive lymph nodes dissection.
Eleven patients (31%) had tumor thickness more than 4.0mm. Median follow-up time was 36
months (range, 1-74 months). We analyzed mRNA gene expression in the SLNs using
quantitative real-time PCR (qRT-PCR). The gp100, MART1, and tyrosinase mRNA gene
expression level of ddCt measurement value showed correlation with unfavorable prognosis
in OS rate.

501
Vemurafenib, a BRAF inhibitor, bidirectionally regulates sebum production
through an mTOR pathway in differentiated hamster sebocytes
T Koiwai, M Yamamoto, K Mizuno and T Sato Department of Biochemistry, Tokyo University
of Pharmacy and Life Sciences, Hachioji, Japan
The activation of the RAS-RAF-MEK-ERK signal pathway has been associated with tumor
progression. A selective BRAF protein kinase inhibitor, vemurafenib, exhibits anti-tumori-
genic activity in patients with metastatic melanoma. However, adverse reactions such as an
acne-like rash and dry skin appear in patients treated with vemurafenib. Such cutaneous
disorders have been associated with the dysfunction of sebaceous glands and pilosebaceous
units, allowing us to speculate that vemurafenib may influence sebum production in seba-
ceous glands. In the present study, we demonstrated that vemurafenib enhanced the pro-
duction of triacylglycerol (TG), a major component in sebum, in insulin-differentiated
hamster sebocytes (HamSeb). In addition, vemurafenib was found to increase the gene
expression of stearoyl-CoA desaturase 1 (SCD1) in insulin-differentiated HamSeb. However,
vemurafenib was also found to suppress 5a-dihydrotestosterone (5a-DHT)-induced TG pro-
duction and SCD1 mRNA expression in HamSeb. Regarding the molecular mechanism(s) of
the bidirectional regulation of TG production, both insulin and 5a-DHT activated the signal
pathway of mTOR, which is a pivotal mediator for sebaceous lipogenesis in HamSeb. In
addition, an mTOR inhibitor, KU0063794, inhibited both insulin- and 5a-DHT-augmented
TG production. Furthermore, vemurafenib-augmented TG production was decreased by
KU0063794 in insulin-differentiated HamSeb, whereas there was no change in the vemur-
afenib-suppressed TG production in 5a-DHT-treated HamSeb. Therefore, these results suggest
that vemurafenib bidirectionally regulates sebum production dependent on sebogenesis
factor species, leading to adverse reactions such as an acne-like rash and dry skin. Further-
more, the side effects of vemurafenib may be associated with the activation of the mTOR
pathway in HamSeb.
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502
Low GRP78 protein level predicts response to PD1 therapy and good prognosis
in melanoma
E Avitan-Hersh1,2, S Roizman2, l Tzur2, I Boyango2, G Bar-Sela4 and ZA Ronai3 1 Derma-
tology, Rambam health Care Campus, Haifa, Israel, 2 Technion Integrated Cancer Center,
Technion Institue of Technology, Haifa, Israel, 3 Sanford Burnham Prebys Medical Discovery
Institute, La Jolla, CA and 4 Oncology, Emek Medical Center, Afula, Israel
Anti-PD1 immunotherapy facilitates antitumor immune response and is shown to increase
survival of melanoma patients. However, response rates are low and not always predictable.
Molecular markers that predict response to therapy may direct therapeutic regimens. The
unfolded protein response (UPR) protects the cell from apoptosis augmented by misfolded or
unfolded proteins. Activation of the UPR has been reported to promote tumorigenesis and to
alter immune response in different types of cancer. Glucose regulatory protein 78 (GRP78) is
the master regulator of the UPR. The aim of this retrospective study was to determine the role
of GRP78 in response to anti-PD1 immunotherapy in melanoma patients. Biopsy samples
from 20 melanoma patients who received anti-PD1 immunotherapy as first line monotherapy,
were stained using immunohistochemistry for GRP78 level. The expression of GRP78 in
cancer cells was quantified, and compared to response, according to Response Evaluation
Criteria in Solid Tumors (RECIST). We found that low GRP78 level correlated with good
response to immunotherapy, whereas high GRP78 levels were found only in non- responders
(p<0.05). Accordingly, low GRP78 levels correlated with significantly higher progression free
and over-all survival. These results suggest that GRP78 may serve as a marker to stratify pa-
tients for anti PD1 immunotherapy. Validation of these findings in a larger cohort of patients,
as well as in the context of additional immunotherapies is needed.

503
p53-regulated long non-coding RNA PRECSIT promotes progression of
cutaneous squamous cell carcinoma via STAT3 signaling
M Piipponen1, L Nissinen1, P Riihilä1, M Farshchian1, M Kallajoki2, J Peltonen3, S Peltonen1

and V Kähäri1 1 Department of Dermatology, University of Turku, Turku, Finland,
2 Department of Pathology, University of Turku and Turku University Hospital, Turku,
Finland and 3 Department of Cell Biology and Anatomy, University of Turku, Turku, Finland
Long non-coding RNAs (lncRNAs) have emerged as putative biomarkers and therapeutic
targets in cancer. Here, we have examined the role of LINC00346 in keratinocyte-derived
cutaneous squamous cell carcinoma (cSCC). LINC00346 expression was upregulated in cSCC
cells compared to normal human epidermal keratinocytes. Elevated expression of LINC00346
was also noted in tumor cells in cSCC tissue sections in vivo as compared to cSCC in situ and
actinic keratosis by RNA in situ hybridization, whereas LINC00346 expression in benign
epidermal papilloma (seborrheic keratosis) and normal skin was very low. Immunohisto-
chemical analysis of cSCC tissue sections and functional assays of cSCC cells in culture
showed that LINC00346 expression is downregulated by p53. Knockdown of LINC00346
inhibited invasion of cSCC cells in culture and suppressed growth of human cSCC xenografts
in vivo. LINC00346 knockdown inhibited expression of activated STAT3 and resulted in
decreased expression of matrix metalloproteinase (MMP)-1, MMP-3, MMP-10, and MMP-13
in cSCC cells. Based on these observations LINC00346 was named p53 regulated carcinoma-
associated STAT3-activating long intergenic non-protein coding transcript (PRECSIT). These
results identify PRECSIT as a novel p53-regulated lncRNA, which promotes progression of
cSCC via STAT3 signaling.

504
Classification of pigmentary lesions: Can a Computerized System Replace the
Dermatologist?
E Avitan-Hersh1,2, G Avineri3, O Talmor3 and N Ratner3,4 1 dermatology, rambam health care
campus, Haifa, Israel, 2 technion integrated cancer center, technion institue of technology,
Haifa, Israel, 3 technion institue of technology, Haifa, Israel and 4 Rafael Advanced Defense
Systems, Haifa, Israel
The novel deep learning method is a computer based system that differentiates objects by
morphological parameters such as colors, shape and other abstract features. The augmented
accuracy of deep convolutional neural networks and the accessibility of clinical pictures,
have brought about the increasing use of this method for visual recognision of images in
medicine. In melanoma, deep convolutional nets may be implicated for early identification of
suspicious lesions, therefore may reduce melanoma mortality and improve survival. This
study examines the capability of a computerized system to visually diagnose melanoma, and
to compare these results to other diagnostic measures. To address these goals, we trained a
deep convolutional neural network on the International Skin Imaging Collaboration (ISIC)
Archive dataset of melanoma and benign lesion images. The system was than further fine-
tuned. Using InceptionV3 network architecture, the system achieves high scores in diag-
nosing melanoma (sensitivity and accuracy values of 84.8% and 84.5%, respectively). These
values are comparable to published accuracy of dermatologists. In conclusion, computerized
systems may have an accuracy level similar to dermatologists in diagnosing melanoma.
However, for the system to become applicable, larger cohorts of higher-quality, clinically
annotated skin lesion imaging as well as dermatoscopic images should be collected.

505
Infantile Hemangioma angiogenesis and sensitivity to propranolol rely on a
cross talk between vascular and perivascular stromal cells
F Moisan1, S Oucherif1, P Kaulanjan-Checkmodine1, S Prey2, M Loot2, C Leaute-Labreze2,
HR Rezvani1 and ATaieb1,2 1 Dermatology, University of Bordeaux, Bordeaux, France and 2
Dermatology, CHU Bordeaux, Bordeaux, France
Propranolol is currently the first-line treatment for severe infantile hemangioma (IH), the most
frequent skin tumor in childhood. Neither the molecular mechanism of action of propranolol
nor the cell type target of the drug has been identified with a strong proof of concept. We have
developed an IH in vitro model using patient-derived endothelial cells, pericytes and PDGFR-
a + stromal cells. The aim of this study is to investigate the role of these perivascular cells in
IH vascular proliferation and in the antitumor effect of propranolol on IH angiogenesis.
Performing tube formation assays, we found a high pro angiogenic effect of IH patient
PDGFR-a + stromal cells when combined with patient vascular cells. Moreover this 3D
model is sensitive to low doses of propranolol. Indeed propranolol affects both cell migration
and the interactions between IH vascular and stromal cells. This study suggests that increased
angiogenesis in IH as well as exquisite sensitivity of IH to propranolol relies on a cross talk
between vascular and perivascular stromal cells.

506
Novel Mutations Identified by Whole Exome Sequencing in Acral Melanoma
Y Lim, DYoon and D Lee Dermatology, Samsung Medical Center, Seoul, Korea (the Republic
of)
The proportion of the acral melanoma (AM) is much higher in Asians compared to that in
Caucasians. In previous studies, the most common mutations in the AMs were NRAS,
BRAFV600, and KIT. The nail apparatus melanoma (NAM) is a subtype of the AM. It has been
reported that the NAM and the non-nail AM (NNAM) have different aspects of genetic al-
terations. The aim of this study was to uncover previously unidentified novel mutations for the
AM patients and explore genomic differences between the NAM and the NNAM. We per-
formed whole exome sequencing on 31 pairs of the primary melanoma and saliva samples to
reveal the mutational landscapes of the AM. Copy number was inferred with the use of CNV
kit. We compared genomic profiles between the NAM and the NNAM. Prevalence of the
detected well-known pathogenic mutations among the primary melanoma samples were
BRAF V600E (16.13%), NRAS (9.68%), and KIT (3.23%). We also identified 41 genes that
were repeatedly detected in the AMs including CDC27, CYP4F2, DDX11, FAM81A,
PCMTD1, and PTPRT. In addition, our results revealed several genes such as CSMD3,
EHMT1, CES1 and MAGI1 which were distinct mutations in the NAM. We identified several
mutations other than BRAF, NRAS, and KIT in the AM. Because genomic profiles were
different between the NAM and the AM, it is necessary to approach each subtype of mela-
noma in a separate way.

507
Hydroa vacciniforme-like lymphoproliferative disorder and systemic EBV+ T
cell lymphoma of childhood and adulthood
J Mun1,2, K Hur1,2 and B Han1,2 1 Dermatology, Seoul National University College of
Medicine, Seoul, Korea (the Republic of) and 2 Dermatology, Seoul National University
Hospital, Seoul, Korea (the Republic of)
Hydroa vacciniforme-like lymphoproliferative disorder (HVLPD) is a rare Epstein-Barr virus
(EBV) associated T-cell lymphoproliferative disease. The term HVLPD has been renamed from
hydroa vacciniforme-like lymphoma to lymphoproliferative disorder according to 2016
WHO classification due to its relationship with chronic active EBV infection and a spectrum
in terms of its clinical course. It usually affects children and young adolescents, although
adult and elderly cases have been reported. Clinically, it is characterized by recurrent
erythematous papules and vesicles leaving pitted scars on the sun-exposed area including
face and forearms. The disease course of HVLPD varies from indolent course to systemic
lymphoma. In the present study, we report 26 cases of HVLPD in our hospital. Patients
presented with recurrent papulovesicular and necrotic eruption on the face, neck, and ex-
tremities. EBV was detected from the samples of all patients. In our cohort, the diagnosis was
made during childhood in 8 cases (30.8%) and adulthood in 18 cases (69.2%). Among the
patients, the mean age at diagnosis was 25.3 years (range: 7 e 70 years). Various treatment
modalities including topical or systemic steroid, acyclovir, and chemotherapy were tried. Our
data shows various course of HVLPD from indolent course to progression to systemic T cell
lymphoma or NK/T cell lymphoma/leukemia. Death due to HVLPD was found in six patients
(23.1%). Lymphoma progression and mortality can occur not only in childhood but also in
adulthood. In the current 2016 WHO classification, only diagnosis of systemic EBV+ T cell
lymphoma of childhood exists. Therefore, we propose an additional diagnosis of systemic
EBV+ T cell lymphoma of adulthood.
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508
Melanogenic property of melanoma is associated with aryl hydrocarbon
receptor-induced suppression of anti-melanoma immune response
T Hidaka, T Fujimura and S Aiba Dermatology, Tohoku Univercity, Sendai, Japan
Melanoma is the solid tumor with high mutational burden, which leads the generation of neo-
antigens and the infiltration of cytotoxic T cells (CTLs) recognizing these antigens. Recent
improvement of prognosis of melanoma resulting from anti PD-1 antibody elucidated the
importance of the expression of PD-1 on tumor-infiltrating CTLs for melanoma cells to evade
the cytotoxic activity of CTLs. Aryl hydrocarbon receptor (AHR) is a ligand-activated tran-
scription factor that responds to a wide range of chemicals and induces the battery of genes
associated with detoxification, including CYP1A1 and CYP1B1. Recently Liu and colleagues
reported the upregulation of PD-1 on CTLs is induced via AHR activation by binding of AHR
ligands released from melanoma cells. Among various solid tumors, melanoma exerts the
relatively stronger suppression to anti-tumor immunity. Notably, characteristic biology in
melanoma compared to other solid tumors is the ability of melanogenesis, though little is
known about the association between melanogenesis and anti-tumor immune response.
Therefore, we investigated the correlation among melanogenesis, AHR activation and PD-1
expression in the lesion of melanoma by using published RNA-seq data and immunohisto-
chemistry of biopsy samples. Gene set variation analysis of RNA-seq data from micro-
dissected lesions of melanoma revealed the correlation between the gene set of AHR system
and that of melanogenesis in melanoma. Moreover, immunohistochemical analysis revealed
CYP1A1 is expressed in Tyrosinase+ melanoma cells and their surrounding CTLs, which
express PD-1. Furthermore, given the clinical data, the level of CYP1A1 expression in mel-
anoma lesion tends to correlate with the efficacy of immunotherapies including anti PD-1
antibody. These results indicate the melanogenic property of melanoma cells enables them to
activate AHR system, which suppresses anti-tumor immunity via the upregulation of PD-1 on
CTLs in some way related to melanogenesis.

509
Melanoma skin equivalents for studying metastasis and anti-melanoma
therapies
A Leikeim1, C Junger1, J Kliche1, M Komma1, F Schmidt2 and F Groeber-Becker2 1 Chair for
Tissue Engineering and Regenerative Medicine, University Clinic Würzburg, Würzburg,
Germany and 2 Translational Center Regenerative Therapies, Fraunhofer ISC, Würzburg,
Germany
As 2D cultures as well as animal models do have their restrictions concerning predictability of
human response, we are developing 3D melanoma skin models to study metastasis and
possible anti-melanoma therapies in vitro. Our full-thickness skin equivalents (FTSE) comprise
the dermis and the epidermis. For the dermal part, primary human dermal fibroblasts are cast
in collagen type I which is subsequently plastic compressed to prevent matrix contraction.
The epidermal part is built up by seeding primary human keratinocytes together with mela-
noma cells onto the dermis. The models are cultured at the air-liquid interface for up to 21
days during which the keratinocytes differentiate and the models mature. To study metastasis
and possible interactions with the vascular system, endothelial cells are incorporated into the
dermal part of the models. By casting a channel into the hydrogel which is subsequently
seeded with endothelial cells we generate a central vessel for perfusion of the model.
Additional endothelial cells are seeded into the gel to form a capillary network which is
intended to connect to the central vessel. Analysis is performed by histology, whole mount
microscopy, impedance and metabolite measurements. We can show that it is possible to
integrate different melanoma cell lines in recombinant human epidermis (RHE) as well as in
FTSE. Melanoma in FTSE were smaller than in RHE, therefore we are investigating whether
the dermal part and especially the fibroblasts influence the tumor. The endothelial cells are
able to sprout in our models and form rudimentary networks. In a next step we will connect
them to the central vessel to generate a perfusable vascular system. In the future, metastasis of
melanoma and possible anti-cancer treatments shall be investigated with these models. In this
sense our models allow to replace animal experiments by resembling the in vivo situation.
Furthermore, applications in personalized medicine are feasible.

510
Understanding the roles of AKT1 loss and AKT2 activation during SCC
progression
R Button, C Harwood and RF O’Shaughnessy Blizard Institute, Queen Mary University of
London, London, United Kingdom
Cutaneous Squamous Cell Carcinoma (cSCC) represents about 20% of all non-melanoma skin
cancers, with a dramatic increase in incidence in immunosuppressed patients. Since me-
tastases of this disease are associated with a poor prognosis, there is interest in identifying
new biomarkers of SCC metastasis as this could indicate new therapeutic targets. One po-
tential candidate is the serine/threonine kinase AKT. AKT exists in two isoforms in the skin-
AKT1 and AKT2- which perform different functions during skin homeostasis. AKT1 is
important in the formation of the skin barrier, while AKT2 has been associated with wound
healing and tumorigenesis. In this study we explored expression changes of the AKT isoforms
in cSCC, utilising both a series of cSCC cell lines, as well as staining tissue sections from
disease patients. We observed a marked increase in phosphorylation (activation) of AKT
corresponding with tumour progression across the cSCC cell lines. Tissue staining revealed
the levels of phospho-AKT2 to be elevated in tumours. Meanwhile, in immunosuppressed and
poorly differentiated malignancies, AKT1 activity appeared to decline. Therefore, it seems
that loss of AKT1 and gain of AKT2 may be drivers in cSCC, especially in poorly differentiated
and immunosuppressed cases. Based on these data, future efforts will be geared towards
identifying different substrates of the two AKT isoforms in cSCC, with the goal of finding novel
druggable targets to prevent tumour progression.

511
lncRNA PVT1 is overexpressed in cutaneous squamous cell carcinoma and
regulates apoptosis
K Das Mahapatra, W Fernando, W Lohcharoenkal, J Lapins, E Sonkoly and A Pivarcsi
Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden
Cutaneous SCC (cSCC) represents the most frequently occurring cancer with metastatic po-
tential accounting for 20% of all skin cancer-related deaths. The incidence of cSCC has been
increasing alarmingly especially in Nordic countries. Long noncoding RNAs (lncRNAs) are
operationally defined subclass of ncRNAs, representing transcripts that are larger than 200 nt
that do not appear to have protein-coding potential and play important role in gene regu-
lation. To identify candidate clinically relevant lncRNAs in cSCC, we performed RNA
sequencing in human cSCCs. One of the most upregulated lncRNA in cSCC was plasma-
cytoma variant translocation 1 gene (PVT1). Results from RNAseq was validated in an in-
dependent set of samples by q-RT-PCR demonstrating the overexpression of PVT in cSCC.
RNAScope single-molecule in situ hybridization and analysis of the subcellular distribution of
PVT1 lncRNA demonstrated that PVT1 is localized to the cell nucleus. GapmeR-mediated
knockdown of PVT1 resulted in increased apoptosis. Bioinformatic analysis of the PVT1
promoter identified binding sites for STAT1 and STAT3, confirmed by ENCODE chromatin-
immunoprecipitation data. Results obtained with chemical inhibitors demonstrated that PVT1
is regulated by the components of JAK/STAT pathway. Our study suggests an oncogenic role
for PVT1 in cSCC and that it is regulated by the JAK/STAT-pathway.

512
Genetic alterations among Korean melanoma patients showing tumor
heterogeneity: A comparison between primary tumors and corresponding
metastatic lesions
S Lee1, J Kim2, H Jang2, K Chung2 and M Roh2 1 Department of Dermatology, Seoul National
University College of Medicine, Seoul, Korea (the Republic of) and 2 Department of
Dermatology, Yonsei University College of Medicine, Seoul, Korea (the Republic of)
Melanoma is a highly heterogeneous neoplasm, composed of subpopulations of tumor cells
with distinct molecular and biological phenotypes and genotypes. To determine the genetic
heterogeneity between primary and metastatic melanoma in Korean melanoma patients, we
evaluated several well-known genetic alterations of melanoma. Moreover, clinical relevance
of each genetic alteration and heterogeneity between primary and metastatic lesions were
also investigated. In addition to clinical data, BRAF, NRAS, GNAQ/11 mutation and KIT
amplification data was acquired from an archived primary Korean melanoma cohort (KMC) of
188 patients. Among these patients, 43 patients were included for investigation of tumor
heterogeneity between primary melanoma and its corresponding metastatic lesions. Overall
incidence of genetic aberrations of the primary melanomas in KMC was 17.6% of BRAF
V600, 12.6% of NRAS mutation, and 28.6% of KIT amplification. GNAQ/11 mutation was
seen in 66.6% of the uveal melanoma patients. Patients with BRAF mutation were associated
with advanced stage and correlated to poor prognosis (P<0.01). Among 43 patients, 55.8%
showed heterogeneity between primary and metastatic lesion. The frequency of BRAF mu-
tation and KIT amplification significantly increased in the metastatic lesions compared to
primary melanomas. GNAQ/11 mutation showed 100% homogeneity in uveal melanoma
patients. Our data demonstrated heterogeneity between primary melanomas and corre-
sponding metastatic lesions for BRAF, NRAS mutation and KIT amplification. However,
GNAQ/11 mutation was genetically homogeneous between primary and metastatic mela-
noma lesions in uveal melanoma.

513
Dynamic change of PD-L1 expression in cutaneous angiosarcoma
T Magara, M Nakamura, T Oda, H Kato and A Morita Dermatorogy, Nagoya City Univercity,
Nagoya, Japan
Cutaneous angiosaroma(CAS) is a rare type of soft tissue sarcoma (STS) from endothelial
origin. The prognosis is poor and 5-year survival rate is around 20 to 35%. Recent years,
immune checkpoints including programmed cell death ligand 1 (PD-L1) and its receptor
programmed cell death (PD-1) blockade therapy for various cancers are showing successful
results. PD-L1 is an immunoinhibitory molecule that suppresses the activation of T cells,
leading to the cancer progression. Overexpression of PD-L1 in almost cancers such as ma-
lignant melanoma is associated with poor clinical prognosis. However, as regards CAS, little
has been reported on the prognostic value of PD-L1 expression, and the results of obtained so
far are controversial. To evaluate the prognostic value of PD-L1 in CAS, we are performing
immunohistochemical analysis of immune response factors including PD-L1, PD-1 and CD8.
using formalin-fixed paraffin-embedded (FFPE) samples obtained from CAS patients treated
and followed in Nagoya City University Hospital. 27 cases (male/female: 19/8, median age:
75.3 years old) were analyzed. Average tumor size was 70.5 cm2 and median survival was
211 weeks. Surgical treatment is performed in 8 cases (30%) and radiation therapy (RT) is
performed in 22 cases (81%). For chemotherapy, taxanes were used in 22 cases (81%) and
eribulin is used in 5 cases (16%). In immunohistochemistry, PD-L1 expressions showed
various strength and some cases showed dynamic changes during follow up even in the same
case. Four cases showed recurrence after treatment. PD-L1 expression of these four recurrent
cases decreased dramatically (in average, 73.35 to 46.83 pixel value). Five cases had surgical
resection after biopsy of same lesion within a few weeks. These cases showed also hetero-
geneity of PD-L1 expression even in same lesion without therapeutic modification. Dynamic
change of PD-L1 expression seems to reflect the immune sensitivity of CAS. These results
make us expect potential of immune therapy for CAS.
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514
Change of laboratory parameters during anti-PD1 treatment in patients with
melanoma
EA Janka, B Ványai, T Várvölgyi, É Remenyik and G Emri Department of Dermatology,
Faculty of Medicine University of Debrecen, Debrecen, Hungary
Anti-PD1 therapy (pembrolizumab and nivolumab) is one of the treatment options for met-
astatic melanoma. According to literature there are predictors such as the neutrophil-
lymphocyte ratio, the level of which at the time of initiation of the therapy indicates well the
probability of biological therapy effectiveness. In our study stage IV melanoma patients
treated with biological therapy were followed from the beginning of therapy to the week 12 at
the Department of Dermatology of the University of Debrecen. We analysed the correlations
between laboratory values at the time of the beginning of biological therapy or later on, the
likelihood that the outcome of the disease will be determined by a laboratory parameter or by
an early change in laboratory parameters, and the influencing factors of the progressive
disease outcome. Totally 70 patients with stage IV melanoma who were treated with bio-
logical therapy were followed from the beginning of therapy to the twelfth week. Based on the
radiological imaging methods on the twelfth week the outcome of disease was divided into
three categories: progressive disease, stable disease and partial or complete response. The
investigated biomarkers were S100B, LDH and neutrophil-lymphocyte ratio. Repeated
measures variance analysis were performed, which was supplemented with a Newman-Keuls
post hoc test, furthermore, correlation, ROC analysis and multivariate logistic regression were
used. The results showed that none of the biomarkers can be used to determine the outcome
of the therapy at the beginning. According to our results, based on the baseline laboratory
parameters, we can not predict the outcome of the treatment, so we can not rely solely on
laboratory values in deciding whether or not biological therapy should be started.

515
Potential mediators of melanoma cell resistance
JE Fromme, C Mauch and P Zigrino Department of Dermatology and Venerology, University
Hospital of Cologne, Cologne, Germany
Targeted therapies with B-RAF/MEK-inhibitors are a promising therapeutic option for B-RAF
mutated melanoma. However, patients frequently acquire resistance during treatment. Po-
tential resistance mechanisms have been described, most of which bypass mutant BRAF by
reactivating MAPK and Pl3K/Akt signaling. The aim of this study was to analyze the alterations
in protease, ECM and soluble factors expression in drug-resistant melanoma cells that may
contribute to alter the microenvironment and drive resistance. By prolonged treatment with
Vemurafenib and Trametinib we generated 4 resistant melanoma cells: A375 and Skmel28
carrying the BRAFV600E mutation and BLM and MV3 harboring the NRASQ61R mutation. In all
resistant cells MITF was highly upregulated supporting its role in promoting melanoma cell
resistance. Morphologically, A375R and SKmel28R, but not BLMR/MV3R cells, acquired a
mesenchymal-like phenotype with enhanced vimentin expression. In all resistant cells we
found enhanced expression of several MMPs (MMP8,-14,-15,-16) and ADAM10. However,
expression of MMP-2 and -9 and further ADAMs was variable. In parallel to altered protease
expression, in Skmel28R cells we detected large amounts of secreted tenascin C (TNC). On
transcript level, TNC was upregulated in Skmel28R indicating that the detected alterations are
the result of transcriptional regulation. TNC was highly secreted by A375, but not majorly
altered in A375R and low expressed in MV3R/BLMR cells. Fibronectin secretion was steady in
SKmel28R and BLMR as in controls, whereas it was barely expressed in A375 and A375R
cells, and downregulated in MV3R. Analysis of proteins secreted by resistant cells identified
an increase of proinflammatory proteins such as CCL2, GM-CSF, CCL20 and Osteopontin, an
ECM protein and mediator of inflammation. Altogether these factors might contribute to the
creation of a proinflammatory environment that might foster the crosstalk between melanoma
cells, fibroblasts, macrophages and inflammatory cells and promote, in combination with the
ECM and proteolytic enzyme alterations, tumor invasion and metastasis.

516
The diagnostic and prognostic value of five blood markers in cutaneous T-cell
lymphomas: a validation cohort
G Dobos1,2, C De Cevins1,2, S Ly Ka So1,2, F Jean-Louis2, M Steve2, C Ram-Wolff2, M Resche-
Rigon3, A Bensussan1,2, M Bagot1,2 and L Michel1,2 1 Dept. Dernatology, Hopital Saint-Louis,
INSERM U976, Paris, France, 2 Dept. Dermatology, Hôpital Saint-Louis, Paris, France and
3 SBIM, APHP, Paris, France
Clinical and laboratory diagnostics of mycosis fungoides (MF), the most common cutaneous
lymphoma is challenging. Our previous work described 4 promising markers of Sézary
syndrome (SS): T-plastin, Twist, NKp46 and KIR3DL2 (Michel et al. 2013). Tox has been
shown to be an additional marker for MF and SS. The aim of the present study was to confirm
this combination of blood-derived markers in a validation cohort of SS, erythodermic and
earlier MF for improving diagnosis and predicting prognosis. Patients with a confirmed
diagnosis of MF or SS and patients with other skin diseases were included. After written
informed consent blood samples and clinical data were collected. Corresponding mRNAwas
extracted from enriched peripheral blood mononuclear cells and purified CD4+ cells and
were used for RT-qPCR. Expression levels were compared among disease groups using
Welch’s t-test and diagnostic accuracy was analysed using receiver operating characteristics
curves. A total of 156 patients with SS, 221 patients with MF were included and compared to
57 patients with inflammatory dermatoses, and 13 patients with other cutaneous cancers. The
expression of T-plastin, Twist, KIR3DL2 and Tox were statistically significant in SS and
erythrodermic MF compared the other groups (p�0.001 and, p�0.05, respectively). The
combination of T-plastin and Twist for the diagnosis of MF or SS had 95.2% specificity and
84% sensitivity. The addition of KIR3DL2 into the diagnosis model increase its sensitivity to
94% but decreased the specificity to 90%. Patients expressing KIR3DL2 had significantly
lower time to relapse compared to the other groups. In conclusion Twist, T-plastin and
KIR3DL2 have high validity to distinguish MF and SS from other skin diseases. KIR3DL2 may
predict the prognosis. These data bring new horizons to investigate the validity of these
markers and their accuracy in clinical use, especially for KIR3DL2.

517
Laser dermabrasion: a potential treatment for non-melanoma skin cancers
H Wong1, E Roy1, S Kapadia1, V Murigneux2, S Chong1 and K Khosrotehrani1 1 University of
Queensland Diamantina Institute, Woollongabba, QLD, Australia and 2 University of
Queensland Institute of Molecular Biology, St Lucia, QLD, Australia
Despite significant efforts in treating Basal cell carcinomas (BCC), surgical excision of the
tumours is still the primary mode of treatment. The high risk of recurrence post-excision
(w70% within 5 years) imposes a heavy burden on the health care system worldwide costing
approximately $700 million annually just in Australia. Accumulation of ultra-violet induced
mutations in the basal layer of the epidermis is the primary risk factor for BCC occurrence.
Therefore, we hypothesise that laser ablating the mutations bearing basal layer using derm-
abrasion technique will allow epidermal cells from the deeper skin layers to re-populate the
dermabrased area resulting in mutation free epidermis therefore preventing further BCC
recurrence. In this study, using a UVB inducible murine BCC model (K14Cre/ER::Ptch1lox/+
mice), we analysed the efficacy of the dermabrasion technique. After epidermal ablation, a
significant reduction in the number of BCC lesions was observed (0.35 bcc/mm2� 0.04
compared to 0.07bcc/mm2� 0.03). In patients with recurrent BCCs, the evaluation of tumour
mutation load using next generation sequencing revealed striking differences between der-
mabrased and non-dermabrased epidermis. None of the screened disease associated muta-
tions were found in all the patients of the dermabrased cohort whereas on average 25
mutations per megabase were present in the non-treated skin. Overall, these data propose the
potential to pave the way for large-scale clinical trials of a similar approach as an adjuvant
therapy for high-risk non-melanoma skin cancer patients.

518
Risk factors for metastasis of cutaneous squamous cell carcinoma:
a single-institution cohort study
JS Knuutila1, P Riihilä1, S Kurki2, L Nissinen1 and V Kähäri1 1 Department of Dermatology,
University of Turku and Turku University Hospital, Turku, Finland and 2 Auria Biobank,
University of Turku and Turku University Hospital, Turku, Finland
Cutaneous squamous cell carcinoma (cSCC) is the most common metastatic skin cancer. In
this retrospective cohort study we have defined factors associated with the risk of metastasis of
primary cSCCs. By automated screenings and manual review cohorts of metastatic primary
cSCCs (n¼85) and non-metastatic primary cSCCs (n¼238) treated at a tertiary care center in
Finland were generated for comparison. The rate of metastasis was determined utilizing
statistics from Finnish Cancer Registry. Mean rate of metastasis of primary cSCC in the study
region was 2.4%. In 85% of cases metastasis was diagnosed within 2 years of the primary
tumor diagnosis. The overall 1-, 2- and 5-year survival estimate from the diagnosis of
metastasis was 67%, 43% and 31%, respectively. Significant risk factors for metastasis with
odds ratios (OR) exceeding 10 were Clark’s level 5 (OR 33.3; 95% confidence interval (CI)
14.5-76.4), tumor diameter 20-29.9 mm (OR 17.3; 95% CI 6.8-44.0), invasion beyond fat
(OR 16.1; 95% CI 8.3-31.3), tumor diameter �30mm (OR 13.4; 95% CI 5.7-31.6) and
location on lower lip (OR 11.5; 95% CI 2.4-54.8). Significant risk reducing factors for
metastasis included primary tumor location on cheek (excluding preauricular region) (OR
0.2; 95% CI 0.1-0.9), co-location with actinic keratosis or cSCC in situ (OR 0.4; 95% CI 0.2-
0.7), preceding use of isosorbide mono-/dinitrate (OR 0.3; 95% CI 0.1-0.8) or aspirin (OR 0.5;
95% CI 0.2-0.8). Use of isosorbide mono-/dinitrate and aspirin in combination further low-
ered the risk of metastasis (OR 0.1; 95% CI 0.0-0.6). These results show the poor prognosis of
metastatic cSCC in preimmunotherapy era and suggest Clark’s level as applicable risk factor
for metastasis in stratification of primary cSCCs. In addition, the results indicate that iso-
sorbide mono-/dinitrate and aspirin especially in combination lower the risk of metastasis of
primary cSCC.

519
Paranuclear cytokeratin aggregates help Merkel cell carcinoma evade extrinsic
apoptosis
NT Hill1, L Collado1, PW Harms2 and I Brownell1 1 Dermatology, NIAMS, Bethesda, MD and
2 Pathology, U. Michigan, Ann Arbor, MI
Merkel cell carcinoma (MCC) is a rare and aggressive neuroendocrine skin cancer. Most MCC
tumors are virus positive and express Merkel cell polyomavirus oncogenes, whereas virus
negative MCC are associated with abundant UV signature mutations. The majority of MCC
tumors express CK20. Staining for CK20 and other intermediate filaments in a paranuclear dot
pattern is a histological feature used to diagnose MCC. The functional significances of these
paranuclear protein aggregates is unknown. We immunostained native MCC tumors with a
pan-CK antibody and found areas of paranuclear dot staining in 94% of tumors. Immuno-
fluorescent microscopy (IF) of MCC cell lines showed that paranuclear dot proteins often
extend into a lattice-like structure surrounding the nucleus. Electron microscopy revealed that
the intermediate filaments in the paranuclear dot did not resided within any cellular organ-
elles but formed a cytoplasmic inclusion surrounding the centrosome. Using IF we confirmed
that in 100% of interphase cells the paranuclear dot colocalized with the centrosome. In
contrast, mitotic MCC cells showed partial disaggregation of the paranuclear dot and sto-
chastic segregation of dot proteins into daughter cells, suggesting the paranuclear dot is a
dynamic structure that reforms with each cell division. Disruption of microtubules with
nocodazole resulted in dot disaggregation, demonstrating that microtubules are essential for
dot maintenance. In contrast, inhibition of ubiquitin ligation enhanced cytokeratin aggrega-
tion. Interestingly, IF staining showed colocalization of the paranuclear dot with Fas Associate
Death Domain (FADD). Consistent with functional sequestration of FADD in the paranuclear
dot, TNFa and Fas ligand failed to induce apoptosis in dot-positive MCC cell lines. Taken
together, the paranuclear dot may allow MCC tumors to evade extrinsic apoptosis by
sequestering FADD and disrupting death receptor signaling.
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520
Epidermal clonal expansion upon UV irradiation: consequences of the
epidermal duality of proliferative behaviour on the skin carcinogenesis
E Roy, H Wong and K Khosrotehrani Diamantina Institute, University of Queensland,
Brisbane, QLD, Australia
Epidermal cancers are the most prevalent form of malignancy and are strongly linked to ul-
traviolet exposure. Although significant progress has been made in our understanding of skin
cancer, its origin is to date unclear. It is not understood how photodamaged skin, actinic
keratosis and SCCs can harbour the same mutations. In this project, using unique Rainbow
mouse genetics technology, we aim to show how different clones of epidermal cells respond
to ultraviolet radiation injury and progress. This allowed to track the fate of individual
epidermal cells over long periods of chronic ultraviolet exposure. Our findings highlight a
bimodal progression of epidermal clones. Epidermal clones expanded more if attached to hair
follicles (HF) (P<0.0001) compared to those not attached that remained of smaller size
despite months of UV irradiation. Although there was globally more epidermal proliferation
in the presence of UVB irradiation, proliferating cells were concentrated within 60um of hair
follicle openings and clones distant from hair follicles harboured label retaining cells sug-
gesting their relative slow cycling behaviour. Functionally, microdissection of clones attached
or not to hair follicles followed by whole exome sequencing did not reveal any difference in
mutation load between proliferative and slow-cycling clones. However, in a UVB inducible
murine BCC model (K14Cre/ER : Ptch1lox/+ mice), although keratin17 expressing groups of
epidermal cells reflecting hedgehog pathway activation through loss of the second ptch1
allele were evenly distributed across dorsal skin, they were larger in size if attached to hair
follicles. Invasive BCCs emanated from hair follicle attached clones. In conclusions, this dual
behaviour of epidermal clones suggests that HF-attached clones in general larger in size and
more likely to be affected by a second mutation removing the requirements of the cell of
origin with a new understanding of epidermal carcinogenesis.

521
Circulating PD-L1-exosomes to monitor tumor response in melanoma patients
C Nardin1,2, M Cordonnier3, G Chanteloup3, V Derangere3, M Algros4, L Arnould5, C Gar-
rido3, F Aubin1,2 and J Gobbo3 1 Dermatology, University Hospital, Besnaçon, France, 2
EA3181, Université de Bourgogne Franche Comté, Besançon, France, 3 INSERM 1231,
University of Burgundy-Franche-Comté, Dijon, France, 4 Anatomy and Pathology, Univer-
sity Hospital, Besançon, France and 5 Anatomy and Pathology, CGFL, Dijon, France
In the era of effective molecular targeted treatments and immunotherapies, there is an urgent
need to implement the use of circulating biomarkers in the clinic to facilitate personalized
therapy and predict treatment response. We conducted a retrospective study to demonstrate
the involvement of circulating PD-L1 exosomes in melanoma patients. One hundred mela-
noma patients were included. Exosomes were isolated by ultracentrifugation. PD-L1
expression was mesured in tumor tissue, in plasma and in melanoma plasma-derived exo-
somes (ExoPD-L1). First, ExoPD-L1 was assessed in melanoma cell lines. Exosomes may have
a role in cancer immunosuppression mediated by T-cells since they were as efficient as
cancer cells to inhibit T-cells activation. In melanoma patients, ExoPD-L1 (median 64,26 pg/
mL) was significantly higher than free PD-L1 in the plasma which was barely detectable (0,1
pg/mL). Furthermore, ExoPD-L1 was detected in all patients whereas only 67 % were PD-L1
positive in tumor. Although baseline ExoPD-L1 levels were not associated with clinicopath-
ologic characteristics and tumour burden, ExoPD-L1 variations (DExoPD-L1) after treatment
correlated with tumor response and survival. A DExoPD-L1 cut-off of > 100 was defined,
yielding a 83% sensitivity, a 70% specificity, a 91% positive predictive value and a 54%
negative predictive values for disease progression. The use of this cut-off allowed stratification
in two groups of patients statistically different in terms of overall survival and progression free
survival. Monitoring of circulating exosomal PD-L1 may be a promising biomarker to predict
tumor response and correlate with survival. Further studies are needded to confirm the use of
circulating Exo-PD-L1 in melanoma patients.

522
S100-EPISPOT: a new tool to detect viable circulating melanoma cells
L Cayrefourcq1, A De Roeck3, C Garcia2, P Stoebner2, F Fichel2, F Garima1, F Perriard3, J
Daures3, L Meunier2 and C Alix-Panabieres1 1 Laboratory of Rare Circulating Cells, Uni-
versity Medical Centre of Montpellier, Montpellier, France, 2 Department of Dermatology,
Carémeau University Hospital, Nı̂mes, France and 3 UPRES EA2415, Montpellier University,
Montpellier, France
Metastatic melanoma is one of the most aggressive and drug-resistant cancers with very poor
overall survival. Circulating melanoma cells (CMCs) detection was described since 1991 and
numerous studies have been reported. However, there is no general consensus of clinical
utility of CMC detection, largely due to conflicting results from heterogeneous studies and
discrepancies in methods of detection between studies. Here, we chose to explore the pos-
sibility of using a newly developed S100-EPISPOT assay to detect viable CMCs in a homo-
geneous population of metastatic melanoma patients and compared these results with those
obtained with the CellSearch� CMC kit. This study reveals that the sensitivity of the S100-
EPISPOT is significantly higher than that of the CellSearch�. On this cohort, 48% had � 2
CMCs by using the S100-EPISPOT whereas only 21% had � 2 CMCs detected by the
CellSearch� (p¼0.0114). Regarding the prognostic value of the CMC with both assays, only
the CellSearch�results showed a significant association with the overall survival (p¼0.006).
However, the high sensitivity (48%) of the newly developed S100-EPISPOT would be of in-
terest to study the impact of this analysis in a cohort of non-metastatic melanoma patients to
evaluate the ability of this functional assay for early detection of tumor relapse or monitoring
therapy response.

523
MITF-mediated extracellular matrix changes control intratumour
heterogeneity in melanoma
L Spoerri3, C Tonnessen1, K Beaumont2, D Hill2, R Jurek3, G Gunasingh1, SM Daignault1, G
Vanwalleghem1, W Weninger2, E Scott1 and NK Haass1 1 The University of Queensland
Diamantina Institute, The University of Queensland, Woolloongabba, QLD, Australia,
2 Centenary Institute, Sydney, NSW, Australia and 3 CSIRO Astronomy & Space Sciences,
Australia Telescope National Facility, Sydney, NSW, Australia
Differential tumour cell behaviour caused by environmental conditions, termed dynamic
heterogeneity, is a prime cause of drug resistance and understanding its underlying mecha-
nisms is crucial to design effective therapies. We have demonstrated cell-cycling heteroge-
neity in both melanoma xenograft tumours and melanoma spheroids. This was characterized
by the presence within the same tumour/spheroid of clusters of proliferating cells and clusters
of G1-arrested cells. The location of the quiescent zones supported oxygen/nutrient depri-
vation as the cause of cell cycle arrest and the G1-arrested cells reversed to cycling when
cultured under normoxia in 2D cultures. Here we demonstrate that this heterogeneity is
consistently decreased in vivo and in vitro by high expression of MITF, a transcription factor
strongly associated with melanoma development, progression and therapy response. This
phenomenon is not associated with reduced hypoxia, indicating that high MITF expression
allows a portion of hypoxic cells to maintain cell cycling despite oxygen deprivation.
Conversely, modulation of MITF expression lead to changes of spheroid architecture and in
extracellular matrix (ECM) and cell-ECM adhesion and crosstalk proteins. Furthermore, ECM
swapping and inhibition of the Rho/ROCK signalling pathway, respectively, rescues and
mimics the morphology and cell cycle effects of high MITF expression. These findings support
a novel role of MITF in controlling intratumour melanoma heterogeneity through changes in
cell-ECM crosstalk.
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524
Melanin localisation and transport in the human epidermis
I Castellano Pellicena2, C O’Connor1, M Bell1 and DJ Tobin2 1 Walgreens Boots Alliance,
Nottingham, United Kingdom and 2 The Charles Institute of Dermatology, UCD, Dublin,
Ireland
Recent research has unraveled much about the control of melanosome movement in mela-
nocytes (MC) and to a lesser extent how melanin granules are then transferred to neighboring
keratinocytes (KC) in human epidermis. However, how melanin granules are distributed
within KC is largely unknown despite this being critical for localised protection against UV
damage. Here we examined how melanin is distributed within KC in human epidermis.
Histocultures of human skin (photo-type II/III) were treated for 24h with nocodazole
(microtubule polymerization inhibitor), monastrol (inhibitor of kinesin-5; important for
spindle bipolarity) and cytochalasin B (actin filament polymerization inhibitor). Treatment
effects were examined by expression of a) proliferation/mitosis (Ki67/pH3(Ser10)), b) differ-
entiation (KRT10), c) centrosome localization (pericentrin), d) melanin movement (dynactin-
1) and e) melanin localization (Warthin-Starry stain). The above treatments did not alter KC
differentiation (KRT10). Nocodazole significantly increased mitosis detection in the surpa-
basal (but not basal) epidermis, and this concurred with distribution of total melanin pre-
dominating in the basal layer. Remarkably, the usual supranuclear distribution of melanin and
centrosomes was reversed to a mostly subnuclear one, suggesting a previously-unreported
association between the location of aggregated melanin and the centrosome. By contrast,
monastrol increased mitosis detection in basal (but not suprabasal) epidermis. Now melanin
was distributed suprabasally; still maintaining its supranuclear aggregation. This suggests that
a) melanin can move between individual KC or b) MC can engage in more expansive melanin
transfer beyond the basal layer. Cytochalasin-B did not alter mitosis detection but did disrupt
aggregation of melanin granules, such that supranuclear melanin capping was now lost in the
basal layer. Our results highlight a hitherto unappreciated role for centrosome, microtubule
and actin function in the subcellular and intercellular melanin localization in human epi-
dermis.

525
Identification of a new gene involved in human skin pigmentation: CLEC12B
L Sormani Le Bourhis1,3, H Taquin2,3, R Mhaidly3, M Heim2, M Tulic1, H Montaudie2, S
Rocchi1,3 and T Passeron1,2,3 1 INSERM, Nice, France, 2 Department of Dermatology, CHU
Nice, Nice, France and 3 Université Côte d’Azur, Nice, France
Using transcriptome analysis in lesional and non-lesional skin of vitiligo patients compared to
healthy controls, we identified a new gene CLEC12B, which is only expressed in pigmented
skin. CLEC12B is a member of the C-type lectin family, which are transmembrane receptors
that possess an ITIM domain which can recruit phosphatases. So far, only few data are
available on this gene that is essentially reported in myeloid cells. Ligand and downstream
signaling of CLEC12B are unknown and to date, no link has been reported between CLEC12B
and pigmentation. We analyzed the expression and localization of CLEC12B in cells of the
skin and in skin tissues. Lentiviral infection was used to silence or to overexpress CLEC12B to
study its impact on skin pigmentation. Melanin was measured using melanin assay. The role
of the SHP2 signalling was studied using a mutant of the ITIM domain of CLEC12B. We
demonstrated that CLEC12B mRNA and protein is specifically expressed in the skin by me-
lanocytes but not by keratinocytes or fibroblasts. CLEC12B is expressed on the membrane and
in the cytoplasm of melanocytes. Silencing of CLEC12B in normal human melanocytes
(NHM) induces a significant increase in melanin production. On the contrary, CLEC12B
overexpression results in significant loss of pigmentation in NHM. These results were
confirmed using a reconstructed human epidermis model. We showed that CLEC12B directly
recruits and activates SHP2 that induces the proteasomal degradation of CREB and the
downstream decrease of MITF and melanogenesis enzymes such as tyrosinase and DCT
accordingly to the pigmentary phenotypes observed. The identification of CLEC12B as a key
player in skin pigmentation provides novel insights not only for the development of mela-
nogenic agents in the clinical and cosmetic fields, but also allows a better understanding of
the melanocyte biology and regulation of melanogenesis.

526
Autophagy is an adaptive stress response in Vitiligo
E Bastonini, D Kovacs, P Iacovelli, A Pacifico and M Picardo San Gallicano Dermatological
Institute, IRCCS, Rome, Italy
Evidence argue for some intrinsic metabolic defects in vitiligo cells inducing an oxidative
stress that can activate the unfolded protein response (UPR) and eventually lead to activation
of immune cells. A growing number of studies supports a dynamic interplay between cellular
energy and autophagy balance and describes autophagy, which is a highly orchestrated
process of recycling, as an adaptive response that restores energy demand under stress
conditions. Indeed, its dysregulation would hinder the ability of cells to respond to stress and
it might contribute to the onset and/or development of vitiligo. Here, we show that auto-
phagy-related genes (Atg) are up-regulated in melanocytes and fibroblasts derived from non
lesional skin of vitiligo patients. Moreover LC3-II, the most used biomarker of autophagosome
formation, is significantly increased in vitiligo cells as demonstrated by western blot and
immunofluorescence analyses. Autophagy occurrence can be ascribed to augmented intra-
cellular ROS content since the expression of LC3-II decreased after treatment with the ROS
scavenger N-acetyl-L-cysteine and, on the other hand, Atg mRNA level and LC3-II expression
increased in normal cells following oxidative stress induced by tert-butyl hydroperoxide. A
continuous intracellular ROS production and ATP depletion may converge to inducing
autophagy through activation of the energy sensor pAMPK and inhibition of mTORC1
pathway. Herein, we show that pAMPK is upregulated and that the phosphorylation status of
S6 kinase, a downstream target of mTORC1, is reduced in non lesional vitiligo melanocytes
and fibroblasts compared to the control ones, as reported by western blot and immunoflu-
orescent staining, thus confirming effective mTORC1 inhibition. In conclusion, autophagy is
upregulated in vitiligo melanocytes and fibroblasts possibly as part of a broader metabolic
program that promotes an adaptive response to restore energetic balance.

527
Keratinocyte-Specific Function of Hypoxia-Inducible Factor-1alpha (HIF1a) in
UVB-Induced Immunosuppression
S Fassbender1,2, M Majora1, I Foerster2, J Krutmann1 and H Weighardt2 1 IUF - Leibniz
Research Institute for Environmental Medicine, Duesseldorf, Germany and 2 LIMES Life and
Medical Sciences Institute, Bonn, Germany
The transcription factor Hypoxia-Inducible Factor-1alpha (HIF1a) regulates metabolic func-
tions under hypoxia and is also involved in responses of the skin to UVB exposure as well as
immune responses. We found that HIF1a differentially modulated cytokine release of culti-
vated keratinocytes under hypoxia and upon UVB exposure. Further, conditional keratino-
cyte-specific HIF1a-KO mice (cHIF1aK5cre) were more susceptible to skin damage by acute
high-dose UVB irradiation compared to WT controls. We aim to analyse the function of
HIF1a in keratinocytes during in vivo subchronic low-dose UVB exposure and specifically
study inflammatory pathways, adaptive changes of the skin and the development of UVB-
induced immunosuppression. cHIF1aK5cre mice and control littermates were subjected to
subchronic low-dose UVB irradiation and/ or underwent subsequent induction of contact
hypersensitivity by DNFB to assess UVB-induced immunosuppression. After subchronic UVB
treatment, cHIF1aK5cre mice showed increased transepidermal water loss and stronger
epidermal damage compared to WT. Dermal infiltration of macrophages was detected in
irradiatedWT, but not cHIF1aK5cre mice. Flow cytometry of draining lymph nodes revealed an
accumulation of regulatory Tand B cells in cHIF1aK5cre mice compared to WT littermates and
untreated controls. In line, contact hypersensitivity induction by DNFB proved a weaker ear
swelling response upon challenge in UVB-exposed cHIF1aK5cre mice compared to WT and
unirradiated controls. This demonstrates that HIF1a signaling in keratinocytes facilitates UVB-
induced immunosuppression in mice. In summary, we found that keratinocyte-specific HIF1a
signaling is involved in adaptation to UVB exposure and notably inhibits the development
UVB-induced immunosuppression. This underscores that keratinocytes significantly modu-
lates photoaging-related skin disorders via HIF1a signaling.

528
The Senescence-Associated Secretory Phenotype May Play a Role in Idiopathic
Guttate Hypomelanosis
S Lee1, J Kim2, S Hwang2, J Lee2, B Lim3 and S Oh2 1 Department of Dermatology, Seoul
National University Hospital, Seoul, Korea (the Republic of), 2 Department of Dermatology,
Cutaneous Biology Research Institute, Severance Hospital, Yonsei University College of
Medicine, Seoul, Korea (the Republic of) and 3 Department of Pathology, Gangnam
Severance Hospital, Yonsei University College of Medicine, Seoul, Korea (the Republic of)
Idiopathic guttate hypomelanosis (IGH) as one of skin manifestations in aging is a common
pigmentary skin disorder characterized by multiple hypomelanotic macules. Although IGH is
very common, even universal in the elderly, exact etiology of IGH is still unclear. Clinical
associations such as sun exposure, skin aging, and repeated microtrauma suggest the
involvement of cellular senescence in IGH. Moreover, recent studies revealed that cellular
senescence is not only the consequence of aging process but also a crucial cause of aging and
aging-related diseases via secretion of various mediators, creating the senescence-associated
secretory phenotype (SASP). Therefore, we hypothesized that cellular aging as well as SASP,
which are altered in lesional skin of IGH, are associated with development of IGH. To
evaluate the role of SASP in IGH, the number of senescent cells and SASP were histologically
compared between lesional and perilesional skins in 31 patients with IGH. As expected, both
the extent of pigmentation and melanocyte number were significantly decreased in lesional
skins compared to non-lesional skins. Interestingly, the number of p16-expressing cells and
SASP-associated molecules including MMP1 were significantly increased in lesional skins. To
evaluate the functional consequences of the SASP in decreased number of melanocytes and
hypopigmentation, the effect of culture medium derived from ultraviolet light-induced se-
nescent fibroblasts (Senescent FB medium) on melanocytes was examined. Senescent FB
medium induced senescence of melanocyte and decreased viability and proliferation of
melanocyte compared to control medium. Collectively, our findings suggest that increased
number of senescent cells and their SASP may be implicated in the pathogenesis of IGH.

529
Polyamines: novel regulators of human epidermal pigmentation
A Sridharan1, T Lim2, T Uemura3, K Igarashi3, T Thng1, N Tan4 and LA Vardy1 1 A*STAR, Skin
Research Institute of Singapore, Singapore, Singapore, 2 National University Hospital,
Singapore, Singapore, 3 Graduate School of Pharmaceutical Sciences, Chiba University,
Chiba, Japan and 4 Lee Kong Chian School of Medicine, Singapore, Singapore
Human epidermal pigmentation is controlled by a complex network of signalling events and
disruption in this control can lead to pigmentary disorders. The polyamines putrescine,
spermidine and spermine are ubiquitously expressed cations that are essential for a wide array
of cellular events. Changes in intracellular polyamines can have a regulatory role in cells
through control of gene expression and protein function. Polyamine levels are altered in skin
in response to UV exposure, wounding and inflammation. The purpose of this study was to
determine if the polyamines play a role in pigmentation control in human skin. We used laser
capture microscopy to isolate melanocytes from lesional and non-lesional skin taken from
melasma patients. Following genome-wide analysis of gene expression changes we identified
polyamine regulator ODC1 as being increased in melanocytes isolated from lesional
compared to non-lesional skin. ODC1 is rate limiting for the synthesis of polyamines and
increased ODC1 can promote increased polyamine levels. To determine if polyamines can
promote pigmentation we cultured human primary melanocytes and human skin organ
cultures in the presence of polyamines and show that the polyamine putrescine can promote
melanogenesis in both models. Putrescine supplementation drives an increase in TYR, DCT
and TYRP1 through activation of polyamine catabolism. We describe polyamine inhibitors
that can block polyamine induced pigmentation in human melanocytes and skin organ
cultures. Our data suggests that human epidermal melanocytes are sensitive to changes in
extracellular polyamine levels and respond by modulating pigment production. Our results
disclose an interesting relationship between polyamines and human skin pigmentation that
could enhance our understanding of not only normal human melanogenesis/ melanin transfer
but also pigmentary disorders.
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530
Local inhibition of MEK/AKT prevents cellular growth in human congenital
melanocytic nevi
T Rouillé1, S Aractingi1,2, N Kadlub5, S Fraitag4, A How-Kit6, P Moguelet3, A Picard5, R
Fontaine1 and S Guégan1,2 1 INSERM UMR_S 938, CDR Saint-Antoine, Sorbonne Université,
Paris, France, 2 Dermatology, Hôpital COCHIN, Université Paris Descartes, Paris, France, 3
Pathology, Hôpital Tenon, AP-HP, Paris, France, 4 Pathology, Hôpital Necker-Enfants-
Malades, AP-HP, Paris, France, 5 Maxillofacial and plastic surgery, Hôpital Necker-Enfants-
Malades, AP-HP, Paris, France and 6 Laboratory for Functional Genomics, Fondation Jean
Dausset e CEPH, Paris, France
Large congenital melanocytic nevi (lCMN) management is based exclusively on iterative
surgical procedures in the absence of validated medical therapy. The aim of our study was to
develop an intra-lesional medical treatment for lCMN. Seventeen patients harboring NRAS-
mutated lCMN were included. Nevocytes obtained from lCMN displayed an overactivation of
MAPK and AKT pathways when compared to primary melanocytes. MEK and AKT inhibitors
reduced nevosphere diameter in sphere-forming assays, as well as nevocyte cell viability and
proliferation in in vitro assays. Standardized lCMN explants were then cultured ex vivo with
the same inhibitors which induced a decrease in MelanA+ and Sox10+ cells in both
epidermis and dermis. A similar reduction in melanocyte cell numbers was not observed in
control normal skin explants. Finally, intradermal injections of these inhibitors were per-
formed within standardized lCMN xenografts in Rag2-/- mice. They induced a dramatic
decrease in nevocytes in treated lCMN xenografts which persisted 30 days after the end of
treatment. Melanocytes in control normal skin xenografts were not affected by a similar
treatment. Using nevus explant and xenograft preclinical models, we demonstrated that in-
tradermal MEK/AKT inhibition might serve as neo-adjuvant therapy for the treatment ofNRAS-
mutated CMN to avoid iterative surgeries.

531
Epigenetic mechanism linked to pigmented spots explored by in silico, in vitro
and in vivo methods
V Bardey, C Reymermier and S Pain BASF Beauty Care Solutions, Essey les Nancy CEDEX,
France
Solar lentigo represent one of the most visible signs of photoaging reported on a majority of
elderly people, increasing with age, the degree of exposure to UV and pollution. Epigenetic
regulation is currently the most studied adaptive response to fight against skin pigmentation
caused by UV exposure To reduce the appearance of UVB-induced pigmented spots, the goal
of our study was to identify a specific microRNA (miR) targeting the tyrosinase, one of the key
enzymes involved in the production of melanin by melanocytes. However, to reach clinical
efficacy, we aim to identify a unique low-redundant miR whose defect would not be coun-
terbalanced by other miRs. We used bioinformatic strategies to virtually select miRs targeting
the 3’-UTR regulation rather than the 5’-UTR coding sequence of TYR mRNA for a higher
inhibition, and with at least a 7-Mer hybridization potential within the seed sequence to have
a strong miR/TYR mRNA interaction. The functional miR was confirmed using miR mimic
transfection and western blot and the UVB regulation study was performed by q-RTPCR. We
selected a miR stimulator/TYR inhibitor ingredient in Asian melanocytes and Asian mela-
nocytes-keratinocytes coculture. The spot’s area and melanin content were finally evaluated
by image analysis on Chinese people (18-60 yo) having pigmented-spot and living in a sunny
and daily air-traffic polluted environment (3% ingredient vs placebo and 2% AA2G). We
identified the miR-490-3p. After exposure to UVB (25 mJ/cm2) this miR was decreased by
29% and its mimic reduced by 50% TYR protein production. We selected a Lansium
domesticum leaf extract stimulating miR-490-3p expression by 40% and decreasing TYR
protein synthesis in melanocytes (33%), melanin content in cocultures (34%), surface and
melanin content of pigmented spots (respectively 18% and 16% at 0.3% vs placebo,
significantly better than 2% AA2G). We demonstrated in silico, in vitro and in vivo that
specific targeting of the less redundant and functionally proven miR-490-3p is a novel and
precise epigenetic way to efficiently reduce the pigmented spots.

532
Role of apoptosis and key canonical pathways in psoriasis plaque clearance in
response to UVB phototherapy
R Roberts1, S Weatherhead2, S Cockell1 and N Reynolds1 1 Newcastle University, Newcastle,
United Kingdom and 2 RVI, Newcastle, United Kingdom
Psoriasis is a chronic inflammatory, immune mediated skin and systemic disease with
debilitating and life limiting effects. Currently patients are treated on a trial and error basis
highlighting the need for predictive biomarkers. Phototherapy is an effective therapy and may
induce remission. Previous work showed that 311nm UVB (effective in clearing psoriasis) but
not by 290nm UVB (ineffective in clearing psoriasis) induced apoptosis in lesional psoriatic
skin. The aim of this study was to investigate the molecular mechanisms regulating psoriasis
plaque resolution in response to UVB and identify potential biomarkers. Bioinformatic
analysis was performed on microarray data derived from skin biopsies (n¼48) obtained 4h
and 18h after irradiation of psoriatic skin with 311nm or 290nm UVB compared with lesional
un-irradiated control. Differentially expressed genes (DEGs) associated with 311nm but not
290nm were analysed for their upstream regulators (IPA). Validation, localisation patterns and
quantification of biomarkers was determined using immunofluorescence and Volocity soft-
ware. Eliminating genes induced by 290nm resulted in 755 and 795 DEGs regulated by
311nm at 4h and 18h respectively. Upstream analysis showed that the commonest pathways
regulated by 311nm (but not 290nm) in psoriasis skin were apoptosis and necrosis which
appeared to be occurring in a variety of cell types. In terms of canonical pathways, we found
differential modulation of acute phase signalling (including IL-1 and p38), p53, IL17a and
atherosclerosis signalling by 311nm compared to 290nm UVB and/or control. FOSL1, JUNB,
GDF15 and p21, proteins implicated in apoptosis, were differentially induced by 311nm
compared to 290nm. Our microarray analysis confirmed apoptosis and necrosis as key
cellular processes differentially induced by 311nm UVB compared to 290nm but also
identified pathways relevant to psoriasis and its associated co-morbidities. Together with our
earlier work, these data support a key role for apoptosis and necrosis in addition to psoriasis
cytokine networks in plaque clearance.

533
Type-1 cytokines induce depigmentation through JAK/STAT signaling, MMP9
production and disruption of E-cadherin expression
N Boukhedouni1, C Martins1, C Drullion1, J Garnier2, C Barrault2, J Rambert3,1, A Taieb1,4,
F Bernard2, J Seneschal1,4 and K Boniface1 1 University of Bordeaux, Bordeaux, France,
2 Bioalternatives, Gençay, France, 3 Aquiderm, Bordeaux, France and 4 Bordeaux Hospital,
Bordeaux, France
Depigmentation observed in vitiligo results from the loss of epidermal melanocytes, involving
the combination of several factors, including exaggerated inflammatory and immune
response with overproduction of the type-1 cytokines interferon (IFN)-g and tumor necrosis
factor (TNF)-a. Nonetheless, the precise mechanism leading to such disappearance remains
controversial. We used ex vivo, in vitro and in vivo approaches to decipher the interplay
between type-1 cytokines and melanocyte loss. We show that basal melanocytes from vitiligo
patients skin are not apoptotic but suffer from a disruption of E-cadherin expression, the main
protein involved in melanocyte adhesion to keratinocytes, explaining the presence suprabasal
melanocytes. Importantly, we found that type-1 cytokines IFNg and TNFa reproduced this
phenotype both in vitro in a 3D model of human pigmented epidermis, and vivo in mice.
Such effect was mediated through the promotion of epidermal production of matrix metal-
loprotease MMP9, resulting in disruption of E-cadherin expression and subsequent destabi-
lization of melanocytes from the basal layer of the epidermis. In addition, inhibition of MMP9
or of JAK signaling prevented such detachment of melanocytes. Therefore, preventing E-
cadherin disruption appears as an attractive therapeutic approach to stabilize melanocytes in
the basal layer of the epidermis and prevent depigmentation.

534
Antibiotics modify outcomes in vitiligo
P Cosgrove1, ER Dellacecca4, S Akhtar3, VH Engelhard4, KL Knight5 and IC Le Poole1,2 1
Dermatology, Northwestern University, Chicago, IL, 2 Microbiology and Immunology,
Northwestern University, Chicago, IL, 3 Pediatrics, Northwestern University, Chicago, IL, 4
Microbiology, Immunology and Cancer Biology, University of Virginia, Charlottesville, VA
and 5 Microbiology and Immunology, Loyola University, Maywood, IL
The FH model of progressive vitiligo involves T cells reactive with a tyrosinase peptide
presented in the context of HLA-A2. The mice develop progressive, IFNg-dependent and
CXCR3-driven vitiligo that gradually expands from the face to other areas of the animal. The
kinetics of vitiligo development can be followed in response to etiologic factors or proposed
therapeutics. Here, we followed the development of vitiligo in response to oral and topically
applied antibiotics. We measured depigmentation, assessed the microbiome in the gut and in
the skin, followed T cell distribution in both sites, measured cytokine expression and eval-
uated T cell responses to cognate peptide. For oral treatment, pregnant females were provided
with ampicillin or neomycin in their drinking water, affecting microbiome development in the
gut of their pups. After birth, the pups were maintained on antibiotics for 30 weeks, when
differences between groups became apparent. In this experiment, depigmentation was
significantly accelerated by ampicillin treatment, which was accompanied by a prevalence of
Pseudomonas in the gut. T cell dysfunction among splenocytes was accompanied by limited
infiltration to the skin and in the gut. In neomycin treated mice, Bacteroides prevailed and a
trend towards reduced depigmentation was observed. This prompted studies involving topical
application of common ointments Neosporin and Bacitracin for a total of 6 weeks, spread
over two multi-week periods. The former, neomycin-rich ointment significantly delayed
vitiligo development when applied to shaved skin. This delay impacted the treated area, but
also contralateral control areas treated with Vaseline ointment. We conclude that antibiotics
impact the microbiome and affect depigmentation in a mouse model of vitiligo.

535
RNA interference and Chemical-Based High Content Screening for the
Normlaization of XPC Phenotype
F Kobaisi1,2, E Sulpice1, B Badran2, H Fayyad-Kazan2, X Gidrol1 and W Rachidi1 1 CEA,
Grenoble, France and 2 Lebanese University, Beirut, Lebanon
Skin’s exposure to UV radiation generates DNA damages, mended by Nucleotide Excision
Repair (NER). Mutations in NER DNA damage recognition protein, Xeroderma Pigmentosum
protein C (XPC), increases skin cancer incidence. The phenotype of XPC cells encompasses
photosensitivity and accumulation of DNA lesions. Therefore, we aim to develop and execute
screening methods to identify RNAi and chemical products reversing this phenotype. The
screening procedure consists of subjecting XPC and normal fibroblasts to either libraries, UV
irradiation then assessment of reversal. Hits are molecules inducing both increased viability
post UV quantified by Presto Blue and repair of DNA lesions by ICC using Cell insight single
cell analysis. Controls are non-treated cells either irradiated (negative controls) or UV pro-
tected (positive controls) via the modification of the plate covers blocking UV form desired
spots. 24 hours post UV was chosen as readout time point after time varied UV dose-response
curves and repair kinetics analysis. The applicability of chemical screen on large scale was
confirmed by Z’ factor of 0.6 and 0.723 for the XPC and normal cells respectively. Moreover,
chemical treatment will be performed pre and post UV to classify the effect as either pre-
ventative or therapeutic. For the siRNA screen, lowest toxicity and highest transfection effi-
ciency were the criteria for choosing the transfection reagent, its ratio and transfection
duration of 48 hours. We validated the screening methods using the controls which enabled
the commencement of library screening currently being performed. After ruling out off-target
effects and false positives, the hits will be tested on 3D skin models to mimic physiologic
conditions as perspective.
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536
Downregulation of DENND1A accelerates spheroid formation through
increasing gene expression of adhesion molecules in cultured melanocytes
T Gomi, S Nishikori, K Nakayama, Y Hamanaka and S Sassa Frontier Research Center, POLA
Chemical Industries, Inc., Yokohama, Japan
Skin pigmentation is the result from both overproduction and uneven distribution of melanin
during aging. Vertical distribution of melanin in epidermis is regulated by keratinocytes’
turnover, yet factors involved in horizontal distribution have seldom reported. Horizontal
distribution of melanin is thought be affected by melanocytes migration because melanocytes
localize on the basement membrane. DENN domain containing 1A (DENND1A) is a member
of the connecdenn family and is involved in epidermal growth factor-promoted cell migration
by regulating clathrin-mediated endocytosis. Although the relationship between DENND1A
and the pathology in ovaries or uterus has been studied, the role of DENND1A in the skin is
still unknown. The aims of this study were to investigate the role of DENND1A in melano-
cytes migration and influence to age-related melanin accumulation by intrinsic- and extrinsic-
aging. As a result, DENND1A knocked-down melanocytes using siRNA techniques showed
cell aggregation and formed spheroid, indicating that DENND1A regulated cell to cell
adhesion. Gene expression of adhesion molecules CDH11, CDH19 and CLDN11 was
upregulated in melanocytes with DENND1A knocked-down. Additionally, melanin produc-
tion increased in DENND1A knocked-down melanocytes. For investigating the role of
DENND1A in age-related melanin accumulation, DENND1A expression in melanocytes was
determined in several culture conditions. The result showed that decreased expression of
DENND1A in passaged cells. Furthermore, both exposure to Ultraviolet B and hydrogen
peroxide downregulated DENND1A expression, respectively. These results indicated that
DENND1A decreased in both intrinsic- and extrinsic-aged melanocytes. This study presented
that DENND1A decrease in melanocytes induced aggregation of melanocytes and melano-
genesis, and that aging simulated-culture condition decreased DENND1A expression, sug-
gesting DENND1A should be a novel target for controlling skin pigmentation in aged skin.

537
Obesity is a risk factor for pigmented spots through the blood inflammatory
factor
S Nishikori, S Sassa and K Yo Frontier Research Center, POLA Chemical Industries, Inc.,
Yokohama, Japan
Obesity is known as a risk factor not only for various diseases but also for skin troubles such as
delay of wound healing, skin sagging and decreased dermal elasticity. However, relationship
between obesity and other skin troubles is unclear. So, we first conducted correlation analyses
between body mass index (BMI) as obesity index and various skin parameters in 119 Japanese
females (age:46�4). As a result, BMI positively correlated with the number of facial pig-
mented spots (r¼0.29, p¼0.002) and wrinkles (r¼0.27, p¼0.003). Since dermal elastic fibers
are degraded by a proteinase, MMP-9, which is secreted from BMI-related enlarged adipo-
cytes, this paracrine effect from subcutaneous fat layer to dermis might be a mechanism that
obesity relates with wrinkles. On the other hand, the mechanism that obesity relates with
pigmented spots is unclear. Recent reports demonstrate that BMI relates with the serum level
of some inflammatory factors, and blood vessels in solar lentigo (SL) region increase.
Therefore, we hypothesized that BMI-related inflammatory factors, which is recruited from
blood vessels to skin, play a key role in the appearance of pigmented spots. Since monocyte
chemoattractant protein-1 (MCP-1), a positively related blood factor with BMI, is reported to
influence the appearance of SL by inducing melanocyte proliferation and keratinocyte
senescence, we conducted correlation analysis between the serum MCP-1 level and the
number of facial pigmented spots in 29 Japanese females (age:45�4). As a result, serumMCP-
1 positively correlated with pigmented spots (r¼0.57, p¼0.001), and this correlation was also
observed even after adjustment with potential confounders such as age, sun exposure, sun-
screen use and smoking (r¼0.58, p¼0.003). In conclusion, BMI significantly correlated with
facial pigmented spots, and BMI-related blood MCP-1 was identified as a key player affecting
the appearance of pigmented spots. These results indicate that obesity and obesity-driven
blood change, not aging and sun exposure, might be a critical risk factor for pigmented spots.

538
Acute UVR exposure has prolonged impact on eicosanoid and immune profile
of healthy human skin in vivo: Implications for resolution biology
N Hawkshaw, S Pilkington, S Murphy, A Kendall, RE Watson, A Nicolaou and LE Rhodes
University of Manchester, Manchester, United Kingdom
UVR-induced inflammation is characterised by erythema, pain and oedema followed by
immunosuppression. While the mechanisms responsible for the peak of UVR-inflammation
have been extensively investigated, the long term cellular infiltrate and immune mediators
that contribute to resolution or post-resolution phases are unknown in humans. To investigate
this in vivo, photoprotected human skin was exposed to 3xMED broadband UVR (N¼13;20-
58y,phototype I-III) with biopsies and suction blister fluid collected for up to 14-days post-
UVR. Quantitative histology was used to determine immune infiltrate levels and phenotype,
with LC-MS/MS to profile eicosanoids. This identified at day-1 post-UVR that pro-inflam-
matory cells (neutrophils, M1 macrophages) and eicosanoids (e.g. PGE2 and 12-HETE) were
elevated. By day 4, we detected clearance of neutrophils, accumulation of anti-inflammatory
M2-macrophages and normalised prostanoid levels, consistent with cellular resolution. Next
we examined the adaptive immune response and detected a significant increase in CD4+ cells
up to day-10 post-UVR (P<0.01). This infiltrate comprised of CD4+FOXP3+ Treg-cells and
CD4+GATA3+ Th2-cells, with Th2-cells being the dominant phenotype at day-7 post-UVR
(70%,P<0.001). In addition, CD8+ T-cells remained significantly elevated throughout the
time-course (P<0.05) and almost exclusively consisted of the CD8+ dysfunctional phenotype
(CD8+GATA3+) at day-14 post-UVR (80%,P<0.01). Notably, following the initial resolution of
UVR-inflammation, prostanoids (e.g. PGF class) showed a gradual increase in expression
between days 7 and 14 post-UVR, which may indicate an active role in post-resolution
processes. This collectively demonstrates that a single exposure of UVR has long-lasting ef-
fects on both immune phenotype and tissue microenvironment, which could contribute to
immunosuppression. Targeting these changes provides a novel strategy to enhance resolution
and abrogate skin hazards associated with UVR exposure.

539
Successful treatment of extensive Pityriasis Versicolor by Photodynamic
Therapy mediated by methylene blue
E Alberdi Jerónimo1 and C Gómez2 1 Dermatology, Private Clinic, Madrid, Spain and 2
Consejo Superior de Investigaciones Cientı́ficas, Madrid, Spain
Pityriasis versicolor (PV) is a common chronic superficial fungal infection of the skin caused
by an unusual increased proliferation of Malassezia species in the stratum corneum layer of
skin. Malassezia is a yeast that is part of the skin’s habitual flora and it acquires a pathogenic
potential when assuming the mycelial form under the influence of trigger factors including,
humidity, immunosuppression, and hyperhidrosis. Systemic therapies are recommended for
severe or recalcitrant cases, but they could come with important side effects and drug in-
teractions. Photodynamic therapy (PDT) utilizes the action of singlet oxygen and free radicals
produced by a light-activated photosensitizer to kill viruses, bacteria or fungi. This study
aimed to evaluate the effect of a PDT mediated by methylene blue (MB) in extensive PV. Five
women with extensive PV disseminated on the back and diagnosed by fresh microscopic
analysis, were treated with an aqueous solution of MB (2%) applied to the PV lesions for 3
minutes. Then, a red LED lamp, with narrow spectrum light of 630�5 nm and fluence of 37J/
cm2, placed 100 mm from the skin during 10 minutes, was applied on the dyed PV lesions.
Six sessions of MB/PDTwere applied with a 2-week interval in between. Control in situ of the
healing process was carried out by Wood’s lamp. Complete cure (clinical cure -by derma-
toscopic images- and mycological cure -by microscopic examination-) was observed in the
five women at the 4-month follow-up. No patient showed relapse at the 6-month follow-up.
The patients did not have any adverse effect or pain and good cosmetic outcome was
observed. Six sessions of MB/PDT spaced at 14-day intervals are sufficient for the treatment of
extensive PV in non-immunocompromised patients.

540
Decreased CCN3 expression in Systemic Sclerosis skin contributes to
vasculopathy and links to pigmentary disorders
P Henrot4,1, M Truchetet5,4, P Manicki4, T Schaverbeke4, J Seneschal3,1, A Taieb1,3 and
M Cario1,2,3 1 University Bordeaux, Inserm 1035, Bordeaux, France, 2 Aquiderm, Bordeaux,
France, 3 Dermatology, National Center for Rare Skin Disorders, Bordeaux, France, 4
Rheumatology, National Reference Center for Systemic Autoimmune Rare Diseases,
Bordeaux, France and 5 Immunoconcept, UMR 5164, Bordeaux, France
Systemic sclerosis (SSc) is a rare and severe connective tissue disease combining auto-im-
mune and vasculopathy features, ultimately leading to organ fibrosis. Impaired angiogenesis
is an often silent and life-threatening complication of the disease. Recent data point to an
association between vascular involvement in SSc and skin pigmentation. CCN3 (NOV), a
member of the CCN family of extra-cellular matrix proteins, is a pro-angiogenic factor and
contributes to epidermal homeostasis. We performed skin biopsies on 26 SSc patients, both in
fibrotic and non-fibrotic areas for 17 patients, and collected 18 healthy control skin speci-
mens for immunohistochemistry and cell culture. CCN3 expression is systematically
decreased in the skin of SSc patients compared to healthy controls, particularly in dermal
vessels. Moreover, CCN3 is decreased in vitro in endothelial cells from SSc patients. We show
that CCN3 is essential for normal endothelial cell migration and for angiogenesis in vitro. In
the epidermis, CCN3 is specifically decreased in the melanocytes of SSc patients with
pigmentary disorders. CCN3 represents a promising therapeutic target for SSc patients pre-
senting with vascular involvement, which could be detected early by the presence of skin
pigmentary changes.

541
Solar simulated radiation induces loss of claudin e 1 from primary human
keratinocytes: a mechanistic study
AH Alhasaniah1, M Sherratt2 and CA O’Neill1 1 Devision of Musculoskeletal and Derma-
tological Sciences, University of Manchester, Manchester, United Kingdom and 2 Division of
Cell Matrix Biology & Regenerative Medicine, University of Manchester, Manchester, United
Kingdom
Claudin-1 is a major barrier forming protein of tight junctions in the epidermal granular layer.
The function of claudin-1 in other epidermal layers is poorly understood. However, claudin-1
is reduced in conditions induced by ultraviolet radiation (UVR) including polymorphic light
eruption and photoageing.. The aim of this study was to investigate the mechanisms whereby
UV could induce loss of claudin-1 from keratinocytes. Using western blotting for claudin-1 of
primary human keratinocytes exposed to solar-simulated radiation (SSR) at 10 or 20J/cm2, we
showed that claudin-1 abundance was reduced by 50% at 72h post irradiation. However, RT-
PCR showed no loss claudin-1 expression. Bioinformatics analysis suggested that claudin-1
may contain cleavage sites for MMP’s 3 or 9 and elastase, all of which are known to be UV-
inducible. Treatment of keratinocytes with these enzymes resulted in a decrease in the
abundance of claudin -1 protein and the UV-induced loss of claudin-1 could be inhibited by
pre-treatment of keratinocytes with an MMP inhibitor (Marimastat) and an antioxidant
(glutathione) but not by an elastase inhibitor (Sivelestat). Using gelatine zymography, there
was a significant shift of MMP-9 from the pro form to the active isoform in a time concomitant
with loss of claudin-1 from the keratinocytes. These data suggest that SSR induces loss of
claudin-1 via MMP mediated proteolysis or photo-dynamic oxidation. Therefore claudin-1
outside of the TJ may act as a ‘sacrificial protein’, acting as a substrate for UV induced en-
zymes and so protecting other more vulnerable proteins from degradation.
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542
Xeroderma Pigmentosum C mutations increase oxidative DNA damages by
inhibiting Base Excision Repair System’s expression and activity
N Fayyad1, D Béal1, HR Rezvani2 and W Rachidi1 1 Univ. Grenoble Alpes, CEA, CNRS, IRIG/
DIESE /CIBEST, Grenoble, France and 2 Univ Bordeaux, Inserm, BMGIC, UMR U1035,
Bordeaux, France
Xeroderma Pigmentosum C (XPC) is a rare genodermatosis which manifests clinically as
pronounced photosensitivity, abnormal pigmentation and numerous skin cancers. It is caused
by mutations in XPC gene that initiates global-genome nucleotide excision repair (GG-NER),
a repair system responsible for bulky DNA adducts removal. Interestingly, development of
internal and skin cancers in non-photo-exposed areas in parallel to an increase in oxidative
DNA damages are observed upon these mutations. Therefore, we propose in our work to
study XPC role in the modulation of BER, a major route for repairing oxidative DNA damage,
at transcriptomic and proteomic levels along with repair activity using normal and XPC-
mutated primary fibroblasts. To do so we used real time q-PCR and western blot to check
effect of different XPC mutations on BER enzymes (OGG1, MYH in particular) at basal level
and upon ultraviolet radiation type B (UVB) stress. Meanwhile, for studying the effect on BER’s
activity, we measured the kinetic of repair of 7, 8-dihydro-8-oxoguanine (8-oxoguanine) using
comet assay associated with formamidopyrimidine glycosylase (Fpg). A decrease in basal
level and stress-induced level of BER was observed at gene and protein expression levels.
Interestingly OGG1 and MYH, both of which are involved in 8-oxoguanine repair, were
significantly downregulated. Finally, upon comet-fpg, a higher prolonged 8-oxoguanine
oxidative lesions, persisting for more than 24 hours, were seen in XPC-mutated fibroblasts
compared to the control especially after UVB-stress. Upon this, XPC deficient cell lines
exhibit a reduction in 8-oxoguanine excision capacity, in agreement with the reduced
genomic and proteomic levels BER enzymes. This may explain the higher incidence of skin
cancer, especially in non-photo-exposed areas where impaired BER leads to an accumulation
of lesions in the genome upon an increased induction and poorer repair of oxidative lesions.

543
The molecular effects of low dose (20 J/cm2) UVA1 on darker skin types of
human
N Kim, A Klein, KG Thompson, I Brown and S Kang Dermatology, Johns Hopkins University,
Baltimore, MD
Photoaging is a common skin condition characterized by wrinkles, dyspigmentation, and
sagging skin. It is caused by chronic exposure to UVA (320-400nm) and UVB (280-320nm).
UVA is more abundant in sunlight than UVB and penetrates deeper into the dermis and
considered to be the major culprit of photoaging. Previous research done on lighter skin types
established upregulated collagen breakdown by matrix metalloproteinases (MMP) with
concurrent reduction in procollagen synthesis as surrogate markers for wrinkled skin. Pho-
toaging is less severe clinically in darker skin types but not absent. This study examines the
effects of low level UVA1 (340-400nm) irradiation on expression of MMPs and procollagen in
darker skin types (Fitzpatrick Skin Types [FST] V and VI). 12 subjects with FST V/VI were
randomized to receive 20 J/cm2 of UVA1 on the buttocks as a single or repetitive exposure.
Group 1 (n¼6) received one exposure, and skin biopsies were done at 1 hour-, 24 hours-, and
7 days- post exposure. Group 2 (n¼6) received 3 consecutive daily exposures, and biopsies
were done 24 hours after each exposure. Quantitative RT-PCR measured the expression of
MMP-1, MMP-3, procollagen 1 and 3. Gene expression from the irradiated skin was
compared to non-irradiated buttock skin. Skin pigmentation was measured by a colorimeter
before and after each exposure. For group 1, there was significant skin darkening 1 hour after
a single exposure, and no significant change was noted in MMP (1,3) and procollagen (1,3)
expression at all time points. However, for group 2, after 3 consecutive exposures to low level
UVA1, skin darkened significantly after each exposure, and there was a significant increase in
MMP-3 expression (p¼0.019) but not in MMP-1 and procollagen (1,3). Our data show that
repetitive exposures to low level UVA1 irradiation induces MMP-3 expression in darker skin
types, suggesting that pigmented skin types are still susceptible to UV-induced collagen
breakdown. This preliminary evidence reiterates the importance of photoprotection in darker
skin types.

544
The Loss of Dicer Affects Migration and Homing of Melanocytes and Induces
Hair Greying
J Bertrand, V Petit, P Sohier, F Gesbert and L Larue INSTITUT CURIE, Orsay, France
Age related hair greying is due to exhaustion of the melanocyte stem cells (McSC) pool. This
phenomenon can be accelerated by genetic and/or environmental factors inducing stress and
the premature death and/or early differentiation of McSCs in the bulge. Since Dicer is
downregulated by stress, we inactivated this gene in the melanocyte lineage to investigate its
contribution to McSC survival. The absence of Dicer in McSC at birth led to a progressive hair
greying due to mis-localization and migration of melanocytes, and exhaustion of the McSC
pool. An un-supervised approach revealed that mRNAs encoding integrins are enriched
among the mRNAs modified by Dicer inactivation. More specifically, we showed that altered
ItgaV and Itgb5 expression impacted melanocyte migration. Our data link Dicer, miRNAs
(e.g., miR-92b), integrin expression (e.g., ItgaV) and Mc renewal. Altogether, we bring a novel
cause of hair greying and its associated mechanism.

545
Keratinocyte-derived glycoprotein non-metastatic melanoma protein B
protects melanocytes from oxidative stress in a CD44-independent manner
Q Wang1,6, L Yang1, K Biswas4,5, A Iddamalgoda4,5, J Guo1, Y Kuroda1,3, D Murase1,3, S
Inoue4, D Tsuruta2 and I Katayama1 1 Department of Pigmentation Research and Thera-
peutics Graduate School of Medicine, Osaka City University, Osaka, Japan, 2 Department of
Dermatology, Graduate School of Medicine, Osaka City University, Osaka, Japan, 3 Bio-
logical Science Research Laboratories, Kao Corporation, Kanagawa, Japan, 4 Department of
Cosmetic Health Science, Gifu Pharmaceutical University, Gifu, Japan, 5 Department of
Research and Development, Ichimaru Pharcos Co. Ltd., Motosu, Gifu, Japan and 6
Department of Dermatology, Huashan Hospital, Fudan University, Shanghai, China
Glycoprotein non-metastatic melanoma protein B (GPNMB) is a Type I transmembrane
glycoprotein which has important roles in cancer and amyotrophic lateral sclerosis (ALS). In
skin epidermis, GPNMB is mainly expressed in melanocytes and plays a critical role in
pigmentation. Previously, we showed that GPNMB was highly expressed in keratinocytes
from healthy donors, but decreased in vitiligo lesions. The function of keratinocyte-derived
GPNMB is yet to be known. Therefore, we first confirmed GPNMB expression in cultured
normal human epidermal keratinocytes, and oxidative stress (H2O2) down-regulated both
membrane GPNMB and soluble GPNMB (sGPNMB) expression. Then, we found sGPNMB
had protective effect to melanocytes against oxidative stress. Furthermore, sGPNMB was
reported to have neuroprotective effect via CD44 receptor. However, after siRNA-mediated
knockdown of CD44 in melanocytes, the protective effect of sGPNMB was not altered. These
findings strongly suggest that the oxidative stress-induced down-regulation of GPNMB in
keratinocytes is involved in vitiligo, taking it into account that GPNMB disappeared in
epidermal keratinocytes of vitiligo skins and sGPNMB protected melanocytes from oxidative
stress. Furthermore, not CD44 but another novel receptor may be expressed for the GPNMB
extracellular fragment in melanocytes, suggesting that this novel pathway may represent a
molecular target to improve vitiligo therapy.

546
Increased Number of M2 Macrophages and High Expression of Macrophage-
Derived Glycoprotein Non-Metastatic Melanoma Protein B in Vitiliginous Skin
J Guo, F Yang, L Yang, Q Wang and I Katayama Department of Pigmentation Research and
Therapeutics, Graduate School of Medicine, Osaka City University, Osaka, Japan
Macrophages, an essential component of immune system, play a critical role not only in
inflammation but also in wound healing. There are two subtypes of macrophages, M1
macrophages which encourage inflammation and M2 macrophages which decrease inflam-
mation and encourage tissue repair. Glycoprotein non-metastatic melanoma protein b
(GPNMB) is a glycosylated transmembrane protein which is highly expressed in multiple
cells, including macrophages. GPNMB is also reported to act as a negative regulator of
macrophage inflammatory responses in Alzheimer diseases and Parkinson diseases. Previous
study has also shown the presence of macrophages in vitiligo skin. However, the role of
macrophage-derived GPNMB in vitiligo is still unknown. In this study, using skin tissues from
healthy donors and vitiligo patients, the expression of CD163(a marker of M2 macrophages)
and GPNMB were analyzed by double immunofluorescence staining. The results showed that
more M2 macrophages existed in vitiligo skin, compared with healthy skin. Furthermore,
increased expression of GPNMB was observed in M2 macrophages from skin of patients with
vitiligo, compared with that from healthy skin. In in vitro study, recombinant GPNMB pro-
tected cultured melanocytes against oxidative stress, i.e. UV irradiation or chemical stimuli.
These findings suggest that increased M2 macrophages and macrophage-derived GPNMB
might be involved in the pathogenesis of vitiligo.

547
Photoprotective effect of ectoine and mannitol to preserve the skin according
to ecobiology approach
S Callejon1, B TEME1, S Weber1, B Cadars2, M Chavagnac2, F Alfonsi2, S Trompezinski1 and
A Guyoux1 1 NAOS, Aix en Provence, France and 2 NAOS / BIODERMA, Lyon, France
Exposure of skin to UV irradiation causes oxidative stress, DNA damage and immune sup-
pression associated with increased incidence of skin cancer. Therefore, protection against
UV-induced damages may have a positive skin clinical impact. The efficacy of ectoine and
mannitol (0.01% and 0.05% respectively) were tested on three parameters. First, using UV
irradiated keratinocytes, quantification of intracellular reduced glutathione (GSH), an intra-
cellular tripeptide that neutralises reactive oxygen species, was performed following full solar
spectrum irradiation (200 J/cm2, 750 W/m2). Then, DNA damages induced by UVA was
quantified by the phosphorylation of H2Ax, a double strand breaks marker during DNA repair
process. The phosphorylation of H2Ax was measured on UVA-irradiated normal human
epidermal keratinocytes (15 J/cm2, 2.55 mW/cm2) by immunostaining. Finally, the immu-
nosuppressor effect of UVA was revealed through a reduction of the Langerhans cells (LC)
ability to present antigen following by a reduction of the T lymphocytes proliferation. The
functionality of LC after UVA irradiation was quantified by the proliferation of T lymphocytes
induced by coculture with LC after five days. Results showed that the ectoine and mannitol
complex restricted GSH UV-induced depletion by 80.8 % (p<0.05) and decreased the H2Ax
phosphorylation by 86 % (p<0.001). Conversely, under UV irradiation, this complex increase
T lymphocytes proliferation by 64.8 % (p<0.01) indicating the partial maintain of antigen
presentation capacity of LC. Our results demonstrate that ectoine and mannitol help the skin
to preserve the natural biological system developed against the deleterious effects of sun
irradiation. This action is in agreement with ecobiology, a novel scientific approach that is
based on the principle that the skin is a constantly changing ecosystem which interacts with
its environment and whose natural resources and mechanisms must be preserved.
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Melatonin regulates melanin synthesis in human melanogenic cells
K Kleszczynski1, T Kim2, B Bilska3, M Sarna4, K Steinbrink1, M Böhm1 and A Slominski2,5

1 Dermatology, University of Münster, Münster, Germany, 2 Dermatology, University of
Alabama at Birmingham, Birmingham, AL, 3 Department of Cell Biology and Imaging,
Jagiellonian University, Krakow, Poland, 4 Department of Biophysics, Jagiellonian Univer-
sity, Krakow, Poland and 5 VA Medical Center, Pathology and Laboratory Medicine Service,
Birmingham, AL
Melanogenesis is a key parameter of differentiation in melanocytes and melanoma cells;
therefore, searches for factors regulating this pathway are strongly desired. Herein, we
investigated the effects of melatonin, a ubiquitous physiological mediator that is found
throughout animals and plants. In mammals, the pineal gland secretes this indoleamine into
the blood circulation to exert an extensive repertoire of biological activities. In vitro assess-
ment indicated that melatonin arrests cell viability in highly pigmented MNT-1 melanoma
cells, amelanotic Sk-Mel-28 melanoma as well as normal human melanocytes. Moreover,
electron paramagnetic resonance (EPR) spectroscopy demonstrated that melatonin reduced
melanin content. Alterations of melanogenesis by selected inhibitors, i.e., N-phynelthiourea
or kojic acid were, interestingly, antagonized by melatonin while exogenously applied L-
DOPA enhanced melanin synthesis as well as tyrosinase activity. Additionally, analysis using
transmission electron microscopy showed that melatonin, particularly at higher dose of 10e3

M, triggered the appearance of premelanosomes (stage I-II of melanosome) and cells syn-
thesize de novo endogenous melatonin (LC-MS). In conclusion, these studies show a regu-
latory capacity of melatonin in melanogenesis suggesting it could be an agent useful for
treatment of pigmentary disorders.

549
Disappearance of keratinocyte expression of Glycoprotein Non-metastatic B
(GPNMB) / Osteoactivin in vitiligo e possible involvement of Th1/Th 17 cytokines
K Biswas1,2, Y Mizutani1, S Takayama1,2, A Ishitsuka1, A Iddamalgoda1,2, A Takahashi3,
L Yang4, F Yang4, I Katayama4 and S Inoue1 1 Department of Cosmetic Health Science, Gifu
Pharmaceutical University, Gifu, Japan, 2 Department of Research and Development,
Ichimaru Pharcos Co. Ltd., Motosu, Japan, 3 Department of Dermatology, Osaka University
School of Medicine, Osaka, Japan and 4 Department of Pigmentation Research and Ther-
apeutics, Osaka City University, Osaka, Japan
GPNMB is a highly glycosylated type I transmembrane protein, which is known to be
expressed in many cell types with multiple functions including cell adhesion, stress protec-
tion, and stem cell maintenance. In the skin, melanocyte GPNMB is suggested to mediate
pigmentation through melanosome formation, but details of its expression and function in
epidermal keratinocytes are not well characterized. We previously confirmed the predomi-
nant expression of GPNMB at a lower calcium condition in cultured normal human
epidermal keratinocytes (NHEK). Histological staining showed that GPNMB was expressed in
the basal layer of normal skins, but disappeared completely in vitiligo. To consider the reason
for the loss of epidermal GPNMB in vitiligo, we examined the effects of candidate cytokines
and chemokines in vitiligo development on GPNMB expression as well as on the formation of
soluble GPNMB (sGPNMB). We demonstrated that IFN-g downregulated keratinocyte
GPNMB following JAK2/STAT1 signaling axis. IL-17A also inhibited its expression, whereas
CXCL10, CXCL12 and CXCL16 showed no effect. NHEK secreted sGPNMB accounting about
4-5% of the total GPNMB. ADAM 10-selective inhibitor GI254023X decreased the sGPNMB
production at the same extent as BB-94 with broad spectrum, suggesting the involvement of
ADAM 10 in shedding GPNMB. Neither IFN-g nor IL-17A was involved in this shedding
process. These findings suggest that keratinocyte GPNMB could be a new target in vitiligo
although further investigation on the roles of keratinocyte GPNMB to maintain functional
melanocytes is needed.

550
In vitro delivery of CPD-specific photolyase-encoding mRNA prevents
UVB-induced mitochondrial changes
C Hegedus1, G Boros2, EA Janka1, E Fidrus1, T Juhász3, K Karikó2, G Emri1, P Bai4 and
É Remenyik1 1 Department of Dermatology, Faculty of Medicine, University of Debrecen,
Debrecen, Hungary, 2 BioNTech RNA Pharmaceuticals GmbH, BioNTech AG, Mainz,
Germany, 3 Department of Anatomy, Histology and Embryology, Faculty of Medicine,
University of Debrecen, Debrecen, Hungary and 4 Department of Medical Chemistry,
Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Ultraviolet B radiation (UVB) causes direct DNA damage by inducing the formation of
cyclobutane pyrimidine dimers (CPDs). These photolesions lead to diverse cellular effects, but
their involvement in the regulation of mitochondrial function is unexplored. Here, we
characterized the impact of UVB-induced DNA damage on the mitochondria using our
established model system, in which human keratinocytes are transfected with methyl-
pseudouridine-modified mRNA encoding CPD-photolyase. Our results demonstrate that CPD
removal by photoactivated CPD-photolyase in HaCaT cells reduces PARP activation and bulk
autophagy after UVB exposure. Moreover, the CPD-photolyase prevents G2/M cell cycle
arrest and restores cell viability. Removal of CPD also prevented the UVB-mediated increase
in mitochondrial mass, mitochondrial biogenesis and morphological changes of mitochon-
dria. Alterations in mitochondrial number, area, shape descriptors and expressional changes
of fusion proteins indicated that photoactivation of CPD-photolyase can prevent UVB-
induced mitochondrial fusion. As a result of photolyase activity mitochondrial membrane
potential, superoxide production, glycolysis and oxidative phosphorylation were all reduced
to baseline levels. We also demonstrated that following removal of CPDs the expression of the
upstream regulators of oxidative phosphorylation was decreased, thus suggesting that UVB-
initiated DNA damage likely induces nucleus-to-mitochondria signaling. In conclusion, de-
livery of CPD-photolyase mRNA into cultured human keratinocytes provides a protective
effect not only against DNA damage but also prevents morphological and functional changes
of mitochondria after UVB exposure.

551
Involvement of sensory nerves in the development of focal alopecia and
poliosis in mice
ZJ Chow, G Egawa and K Kabashima Department of Dermatology, Graduate School of
Medicine, Kyoto University, Kyoto, Japan
Poliosis circumscripta is the localized depigmentation of hair in a group of hair follicles, and
is associated with several genetic or acquired medical conditions, trauma or stress. Rare cases
of transient alopecia followed by poliosis have been previously reported, although the exact
etiology remains unclear. Additionally, reported cases of the manifestation of trigeminal
autonomic cephalalgia with poliosis in a matching dermatomal area implicate a possible
pathogenic involvement of sensory nerves in the development of poliosis. We thus sought to
investigate the functional relationship among sensory neurons, the hair follicle, and mela-
nocytes. To study the involvement of sensory neurons, we induced systemic denervation in
mice using resiniferatoxin (RTX). RTX is a potent agonist of transient receptor potential
vanilloid 1 (TRPV1), and subcutaneous administration into the back of wild-type mice
resulted in focalized lesions of hair loss, followed by regrowth of depigmented hair in these
lesions. We found that focalized lesions of hair loss manifested around day 8, with regrowth
of depigmented hair in these lesions occurring around day 18. Depigmentation of lesions
persisted even after 24 weeks of observation, and physical induction of anagen via depilation
does not alter this, suggesting a dysfunction in the melanocyte stem cell reservoir in the hair
bulge. This was supported by flow cytometric analysis which revealed a decrease in CD45-c-
Kit+ cells in depigmented skin following RTX administration, implicating a reduction in
differentiated melanocytes as a possible cause for hair follicle depigmentation. Collectively,
these findings allude to a possible functional relationship between sensory neurons and the
maintenance of melanocyte stem cell function in the hair bulge. In addition, this model of
RTX-induced hair loss and regrowth of depigmented hair may be a useful tool to study the
underlying pathophysiology of this disease phenomenon.

552
Pharmacological activation of the Nrf2 pathway attenuates
UVB & LPS-induced damage
S Kahremany2,3, R Gvirtz1, N Ogen-Shtern1, G Cohen1 and A Gruzman2 1 The Skin research
institute, Dead Sea & Arava Science, Masada, Israel, 2 Department of Chemistry, Faculty of
Exact Sciences, Bar-Ilan University, Ramat Gan, Israel and 3 Department of Pharmacology,
School of Medicine, Case Western Reserve University, Cleveland, OH
To protect the human body against environmental stress, such as UVB, a multifunctional
enzymatic and antioxidant defense system is expressed in the skin. A key regulator of this
pathway is the transcription factor Nrf2. Thus, we have speculated that target activation of this
pathway may provide therapeutic options against oxidative stress-related disorders. A novel
pharmacological Nrf2 activator (E)-5-oxo-1-(4-((2,4,6-trihydroxybenzylidene)amino)phenyl)
pyrrolidine-3-carboxylic acid (SK-119) was synthesis and evaluated on several in vitro skin
models. Human skin explants were pre-treated with the compound for 24 hr and then
exposed to UVB. ROS generation was reduced significantly in SK-119 treated tissue. In
addition, UVB-induced apoptosis and reduction in viability were attenuated in the epidermal
layer. Importantly, Nrf2 activation reduced DNA adduct formation caused by UVB. SK- 119
had also attenuated cytokine secretion induced by both UVB and LPS. The collective results
suggest that Pharmacological activation of the Nrf2 may be used as a therapeutic option in
light-sensitive disorders by enhancing the endogenous protection of the skin.

553
Biophoton-revealed ultraweak oxidative stress represents unnoticed chronic
sun damage in the human skin
Y Gabe1, M Tobiishi1, K Takeda2, Y Haryuu2, Y Nakajima2, S Kikuchi3, K Tsuda3, Y Inomata2,
S Nakamura3, D Murase1 and Y Takahashi1 1 Biological Science Research, Kao Corporation,
Odawara, Japan, 2 Skin Care Research, Kao Corporation, Odawara, Japan and 3 Analytical
Science Research, Kao Corporation, Tochigi, Japan
It is well known that solar radiation accelerates photoaging. To protect the skin especially
from the early phase of ultraviolet (UV)-induced damage, we have focused on ultraweak
photon emission (UPE), which is also called biophoton, to evaluate the photodamage in a
quick and simple manner. Our previous research revealed that the amount of UV-induced
long-lasting UPE predominantly from lipid peroxidation would be a valuable indicator to
assess cutaneous photodamage even at a suberythemal dose, though it was only applied to
acute UV damage. To further investigate if the long-lasting UPE could also be useful marker to
comprehend chronic sun damage in the course of photoaging, we conducted a skin survey.
43 Japanese females in their twenties were recruited and divided into two groups according to
the history of sun exposure (high and low UV exposure groups). Among several skin prop-
erties we measured, water content, surface roughness and the lateral packing of lipids of
stratum corneum were significantly deteriorated in the high UV exposure group as were the
changes in some observatory aging scores such as wrinkles and freckles. In addition, these
skin properties were significantly correlated with the UPE signals, suggesting a possible
impact of oxidative stress on skin damage. Indeed, proteome analyses from tape-stripping of
stratum corneum indicated that redox status might be one of the biological factors consistent
with the UPE induction and skin damage. In conclusion, subtle oxidative stress represented by
biophoton may contribute to the unnoticeable cutaneous damage at the beginning phase of
chronic sun exposure, which potentially enhances further photoaging process in lifetime.

Photobiology and Pigmentation | ABSTRACTS

www.jidonline.org S309



554
Skin ageing continues long after ultraviolet radiation damage
CH Earnshaw1, E Nagore5, K Roeck1, S Schneider2, T Budden1, S Craig1, C Griffiths3,
S Furney4, J Krutmann2 and AViros1 1 Skin Cancer and Ageing Laboratory, CRUK Manchester
Institute, University of Manchester, Alderley Park, United Kingdom, 2 IUF - Leibniz Research
Institute for Environmental Medicine, Düsseldorf, Germany, 3 Dermatopharmacology Unit,
The Dermatology Centre, University of Manchester, Salford Royal NHS Foundation Trust,
Manchester, United Kingdom, 4 Royal College of Surgeons in Ireland, Dublin, Ireland and 5
Department of Dermatology, Instituto Valenciano de Oncologı́a, Valencia, Spain
Wrinkling has been attributed to the cumulative effects of acute Ultraviolet Radiation (UVR)
exposure on the dermis. Previous studies have shown that the collagenase MMP-1 is secreted
by dermal fibroblasts and degrades collagen immediately after UV exposure. However, skin
ages gradually, and not intermittently after sun exposure. In this study we sought to examine
the mechanism underpinning the gradual appearance of wrinkles, and to determine whether
this is a result of intrinsic changes in the biology of the dermis. In vitro studies were performed
using patient-derived human dermal fibroblasts from healthy skin, HFF and HDF cell lines.
Cell lines were UV-protected or repeatedly exposed to UVB. Dermal fibroblasts from fairer
skin types had higher levels of UV-induced mutations which, in multivariate analysis, was
linked to higher expression of extracellular matrix degradation genes. This suggests that the
background UVR exposure history influences the composition of the dermis as it ages. We
investigated the mechanism driving collagen degradation in dermal fibroblasts with and
without a history of UV damage. Fibroblasts with high background UV exposure have
elevated levels of MMP-1 at rest. In addition, they show increased collagen degradation
activity, which persists in the absence of acute UV exposure. Our study shows that dermal
fibroblasts with a history of chronic UV exposure have higher levels of collagenase expression
and activity, even in the absence of acute UV exposure. Importantly, these findings explain
the mechanism driving gradual collagen degradation and wrinkling in the absence of UV
light.

555
Blue light induced cutaneous signs of photo-aging and protection of the visible
effects
R Campiche1, J Curpen2, M Baraibar3, S Gougeon4, M Gempeler1 and R Schuetz1 1 Personal
Care & Aroma, DSM Nutritional Products, Kaiseraugst, Switzerland, 2 CIDP, Phoenix,
Mauritius, 3 Oxiproteomics, Paris, France and 4 Newtone, Lyon, France
Visible light between 400 to 500nm was identified as an additional contributor to cutaneous
photo-aging. Clinical studies showing clear effects of blue light on photo-aging are, however,
still scarce. While there is evidence for increased skin pigmentation, the underlying mech-
anisms of photo-aging in vivo are still not clear. Furthermore, there is still a lack of means to
significantly protect from blue light induced signs of photo-aging in vivo. We conducted a
randomized, double-blind and placebo controlled clinical study on 33 female Caucasian and
Asian volunteers with skin phototype III and IV. We used a repetitive (4x 60J/cm2, 450 nm)
irradiation protocol to induce visible skin pigmentation on inner forearms. We did chroma-
meter measurements to assess skin pigmentation. Using hyperspectral imaging we assessed
chromophore status. In addition, we took tape strips which we analyzed for carbonylated
proteins. We found significant pigment darkening due to repetitive blue light irradiation (delta
ITA� ¼ -16.89, p<0.001 vs baseline for the placebo group). Chromophore status showed an
increase in melanin after day 4 and temporary increase in hemoglobin and blood oxygen
saturation after blue light irradiation. In addition, protein carbonylation increased. Con-
cerning mitigation of the visible signs of blue light induced cutaneous changes, we found that
volunteers using a microalgae extract experienced a significantly lower pigment darkening
effect compared to the placebo group (delta ITA� ¼ - 11.27, p<0.05 vs placebo). We show an
efficient and robust protocol to investigate blue light induced cutaneous changes like pigment
darkening and signs of photoaging, like protein carbonyls. Furthermore, we propose an
extract of the microalga Scenedesmus rubescens as an efficient means to protect from visible,
blue light induced signs of photoaging.

556
Specific Staphylococcal species alter the response of primary human
epidermal keratinocyte to ultraviolet radiation
W Duan1, A Mcbain2, RE Watson1 and CA O’Neill1 1 Shcool of Biological Sciences, the
University of Manchester, Manchester, United Kingdom and 2 School of Health Sciences,
The University of Manchester, Manchester, United Kingdom
Skin is the largest organ of the human body and possesses a unique microbiome which is
known to play a significant role in skin barrier function. Throughout life, both cutaneous cells
and skin microorganisms are exposed to solar ultraviolet radiation (UVR). Although the effects
of UVR on keratinocytes have been investigated in many studies, little is known about the
effects of UVR on the skin microbiome, and the potential effect of the altered skin micro-
biome on skin cells. The aims of this study were to test the hypothesis that irradiation of
fourspecific skin commensal bacteria (Staphylococcus epidermidis, Staphylococcus homi-
nis,Staphylococcus capitis and Cutibacterium acnes) change their interactions with normal
human epidermal keratinocytes (NHEKs). NHEKs were infected with bacteria and irradiated
with solar simulated UVR at different doses. Trypan blue exclusion assay demonstrated that
the viability of NHEKs colonized by S. epidermidis was 36.3% and 26.1% lower than that of
non-infected NHEKs following exposure to 10 and 20 J/cm2 solar UVR, respectively (n¼3). By
contrast NHEKs infected by S. hominis, S. capitis or C. acne showed no significant difference
in viability after irradiation. Furthermore, NHEKs exposed to the cell free supernatant of
irradiated S. epidermidis showed a reduction in viability of 16.7% in response to the 10 J/cm2

group, and 21.7% to the 20 J/cm2 group (n¼3). However, the viability of NHEKs shown no
significant difference in response to the cell free supernatant of irradiated S. hominis, S.
capitis or C. acne. These data suggest that specific members of the skin microbiota may
contribute to the deleterious effects to keratinocytes after UVR irradiation.

557
A case of acquired dermal melanocytosis associated with Imatinib mesylate
treatment
C Song1, Y Jung1,2, J Jang1,2, D Cheon1,2, W Koh1,2, J Kim1,2, J Ko1,2 and Y Ro1,2 1 Department
of Dermatology, Hanyang University Hospital, Seoul, Korea (the Republic of) and 2
Department of Dermatology, Hanyang University College of Medicine, Seoul, Korea (the
Republic of)
Imatinib mesylate is a tyrosine kinase inhibitor (TKI) that regulates cell growth, thereby inhibiting
cancer cell proliferation. It has been used to treat various neoplasms such as chronic myeloid
leukemia (CML). The most common side effect in skin is hypopigmentation. However, hyperpig-
mentation has also been rarely reported. A 48-year-old woman diagnosed as chronic myeloid
leukemiapresentedwith bluish tograyishmacules andpatches on face, shoulder, andbuttock. She
had got a treatment ofCMLwith imatinibmesylate for 9 years. She complainedhyperpigmentation
on face 3 years after the imatinib mesylate treatment. Additionally, the patient reported diffuse
bluish to brownish hyperpigmentation similar to Mongolian spot on the upper trunk and buttock
appearing about 2 years ago. Histopathologic examination revealed brownish pigmentation of
melanin in dermis with dendritic and stellate-shaped dermal melanocytes. In immunohisto-
chemistry, the cells were positive for S-100, Melan-A, and HMB-45. Based on these pathologic
findings considering with temporal relationship between the treatment and the clinical manifes-
tations, the diagnosis of an imatinib-induced acquired dermal melanocytosis was made. Imatinib
mesylate induces KITand its ligand stem cell factor (SCF)which inhibits the production ofmelanin
frommelanocytes, leading to hypopigmentation.However, some theories postulated it could have
different target effects on melanocytes, suggesting melanin production of immature melanocytes
could be promoted by imatinib mesylate. In our case, the patient showed hyperpigmentation on
typical locations of congenital nevi such as Mongolian spots and nevus of Ito rather than usual
locations of the acquireddermalmelanocytosis including forehead and zygomatic region.Herein,
we report a case of acquired dermalmelanocytosis induced by imatinibmesylate, which suggests
that immature melanocytes are predominantly distributed in specific areas.

558
Negative effect of blue light and potential impacts on the dermis
S Pain, S Mine, C Jeanmaire and V André-Frei BASF Beauty Care Solutions, Essey les Nancy
CEDEX, France
Premature skin aging evidenced by a rough skin texture and wrinkles is known to be driven by
external factors, mainly by sunlight and in particular UV radiation including UVB (280-320
nm) and UVA (320-400 nm). However, recent advance highlighted the role of visible light and
especially the blue light part (400-500nm) in skin aging. As the blue light is the highest en-
ergetic wavelength of the visible light, it penetrates deeper into the skin and damages the skin
by inducing oxidative stress and production of proteases which degrade the extracellular
matrix of the dermis. We first investigated the negative effects of the blue light in human
dermis through the evaluation of MMP1 by immunostaining and image analysis on living skin
biopsies exposed to blue light irradiation (peak at 250 nm-85 J/cm2). We further evaluated the
blue light preventive effect of a botanical extract selected for its ability to prevent UVB
induced oxidative damages by promoting DNA repair system (XPC, DDB2 & POLH) to
reduce DNA damages (CPD) and decreasing inflammation (IL1a, PGE2 & LDH). The ingre-
dient was topically applied at 2 mg/cm2 for 4 days before blue light irradiation. We
demonstrated that the blue light significantly increases MMP-1 level by 24%, (p<0.001). The
plant extract was able to significantly decrease by 43% this MMP-1 induced level (p<0.001
versus blue light control) and could protect collagen fibers from the deleterious effect of blue
light. As blue light comes from the visible light spectrum of the sun, but its exposure is
accentuated by increasing use of artificial sources of light including electronic devices such
as cell phone and laptop computers or LEDs from modern habits, it is important to also take
into consideration the role of the blue light exposure on skin premature aging to deliver
efficient antiaging skin care protection.

559
Wavelength characteristics for UVA1 phototherapy with suppressed
immediate pigment darkening
H Masuda1,2 and A Morita1 1 Department of Geriatric and Environmental Dermatology,
Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan and 2 USHIO
INC., Tokyo, Japan
UVA1 phototherapy selectively uses the longer UVA1 wavelengths (340-400 nm), and does
not include the shorter UVA2 wavelengths (320-340 nm) or UVB wavelengths (290-320 nm)
that cause an erythema reaction. Several studies report the effectiveness of UVA1 photo-
therapy for various diseases such as atopic dermatitis, T-cell lymphoma, and systemic scle-
rosis. While UVA1 phototherapy has a high therapeutic effect, it also causes immediate
pigment darkening (IPD) as a deleterious effect. IPD is a dull grayish-brown pigment
enhancement observed during or immediately after UVA irradiation. IPD begins to disappear
5 to 10 min after irradiation and generally disappears within several hours. Irradiation with
UVA at levels several times the threshold level at which IPD develops leads to a persistent
pigment darkening that does not disappear even after 24 h and may continue for several
weeks. Therefore, IPD may interfere with treatment completion. The peak wavelength of the
IPD action spectrum is around 340 nm. In an effort to decrease IPD, we investigated the
wavelength characteristics of UVA1 phototherapy. Normal human epidermal melanocytes
were irradiated with UVA1 using a short wavelength cut filter or no filter. After irradiation, the
cells were incubated for 24 h and tyrosinase mRNA expression was measured by real-time
polymerase chain reaction. In addition, the cells were incubated for 8 days and melanin
darkening was evaluated by measuring the absorbance of 405 nm using a plate reader. UVA1
irradiation increased the tyrosinase mRNA levels and absorbance e that is, promoted both
melanin production and darkening, which was suppressed by use of the filter. These results
suggest that the use of a cut filter may suppress IPD during UVA1 phototherapy.
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The molecular mechanism of PCE-DP, a novel brightening active ingredient
C Nakahara, S Sassa, M Sugiyama, Y Hamanaka, K Nakayama and T Shimanuki Frontier
Research Center, POLA Chemical Industries, Inc., Yokohama, Japan
PCE-DP (D-pantothenyl alcohol) is an active ingredient in pharmaceuticals and cosmetics
that prevents inflammation and promotes hair growth. In our previous randomized double-
blind placebo-controlled UVB irradiation-induced pigmentation study using healthy Japanese
men and women, we found that topical PCE-DP has brightening effects when used for 4
weeks. In this study, we examined four studies to clarify the molecular mechanism of PCE-DP
activity: (i) epidermal turnover, (ii) melanosomal uptake of keratinocytes, (iii) melanocyte
activation by keratinocytes, or (iv) melanin production in melanocytes. When PCE-DP was
added to normal human epidermal keratinocytes (NHEK), the intracellular CoA and ATP
concentrations significantly increased, and cell growth was significantly induced. Further-
more, epidermal turnover was enhanced by PCE-DP because the average projected area of
corneocytes (APAc) significantly decreased after 4 weeks of daily topical application of PCE-
DP to the skin of the medial upper arm. The mRNA expression level of adrenomedullin, a key
factor for dendrite elongation in melanocytes, significantly decreased, and melanin uptake
was inhibited by adding PCE-DP to the NHEK. The induction of endothelin-1 mRNA, which
increases melanin synthesis in melanocytes, was significantly decreased by the addition of
PCE-DP after UVB irradiation to the NHEK. On the other hand, when PCE-DP was added to
melanocytes, no effects on cell growth or melanin synthesis were observed. This suggested
that PCE-DP improves skin pigmentation by inducing epidermal turnover through the acti-
vation of ATP production in NHEK. This improvement mechanism may involve activation of
the tricarboxylic acid cycle by increasing the intracellular CoA level. In addition, PCE-DP
prevents skin pigmentation by inhibiting melanin uptake and inflammation after UVB irra-
diation in NHEK.

561
Time-dependence of UVB induced cellular mechanisms in cultured human
keratinocytes
E Fidrus1, G Boros2, C Hegedus1, EA Janka1, G Emri1, K Karikó2 and É Remenyik1 1
Department of Dermatology, University of Debrecen, Debrecen, Hungary and 2 BioNTech
RNA Pharmaceuticals, Mainz, Germany
UVB-induced cyclobutane pyrimidine dimers (CPDs) are considered to be the main cause of
acute sunburn and epidermal carcinogenesis. In humans, these lesions are repaired by
nucleotide excision repair, but marsupials and lower organisms present photolyase enzyme
which rapidly removes CPDs in a visible light-dependent process (photoreactivation). Pre-
viously we established an in vitro pseudouridin-modified mRNA encoding CPD-specific
photolyase transfection on human keratinocyte cell lines, which was proved to be a proper
method to avoid UVB-induced apoptosis. According to clinical experiences, there is a need
for a treatment to diminish the deleterious effects of sunburn when UVB injury has already
occurred and the first symptoms appear. Our aim was to determine the time interval after
UVB exposure when keratinocyte apoptosis is still preventable. Normal human epidermal
keratinocytes were transfected with lipofectamine-complexed, in vitro transcribed mRNA
encoding CPD-specific photolyase. Cells were irradiated with 60 mJ/cm2 UVB. At 0, 6, 8 or
12 hours after UVB cells were either exposed to visible light (photoreactivation) or kept in the
dark. Viability was measured by Annexin V and propidium iodide dual staining followed by
flow cytometry, the relative amount of intracellular CPDs was analyzed by CPD-specific
ELISA. Photolyase-mediated CPD removal restored cell viability close to the baseline con-
ditions 0 to 6 hours after UVB treatment. The effect of CPD removal on keratinocyte survival
began to decrease 8 hours after the UVB damage. In mRNA-transfected and photoreactivated
cells 80% of CPDs were removed at 6 hours post-irradiation. 8 to 12 hours after UVB 40-60%
of the CPDs were eliminated. Our results suggest that UV-induced keratinocyte apoptosis can
be prevented within 6-8 hours after the UVB injury by the elimination of CPD photolesions.
After that point the effect of CPD removal on cell viability is less feasible.

562
Enhanced UVA-induced cyclobutane pyrimidine dimer formation by silymarin
without increased mutagenesis in cultured epithelial cells
E Fidrus1, P Fehér2, C Hegedus1, EA Janka1, G Paragh3, I Bácskay2 and É Remenyik1 1
Department of Dermatology, University of Debrecen, Debrecen, Hungary, 2 Department of
Pharmaceutical Technology, University of Debrecen, Debrecen, Hungary and 3 De-
partments of Dermatology and Cell Stress Biology, Roswell Park Comprehensive Cancer
Center, Buffalo, NY
Silymarin is a phytophenol extracted from the seeds of milk thistle (Silibum marianum).
Silymarin has been studied in skin UV-protection due to its antioxidant and anti-inflammatory
effects. However, its possible phototoxic potential was also shown. Based on these findings
the dermatological application of this polyphenol is questionable. Our aim was to study the
effects of silymarin on cell viability, ROS production and mutagenesis in UVA-irradiated
epithelial cells. HaCaT immortalized keratinocyte and CHO (Chinese hamster ovary) cell
lines were treated with silymarin for 30 min, then exposed to 10 or 20 J/cm2 UVA. Viability,
ROS production, cyclobutane pyrimidine dimer (CPD) formation and HPRT gene mutagen-
esis of the cells were measured by flow cytometry, CPD-specific ELISA and HPRT gene
mutation assay, respectively. In our experiments the antioxidant effect of the silymarin was
demonstrated, but UVA-induced apoptosis was enhanced by silymarin treatment and sily-
marin showed photosensitizer properties. Silymarin-treated cells showed increased UVA-
induced CPDs compared to controls. However, the higher CPD levels did not increase
mutagenesis in the HPRT gene mutagenesis assay. Our results show that antioxidant and
photoprotective effects of chemicals may be dyssynchronous and highlight the complexity of
UV-mutagenesis. We also provide evidence for the complex effects of silymarin in modifying
UV response and thus the need for careful consideration before using silymarin in derma-
tological preparations.

563
Incisional biopsy-induced spontaneous regression with halo phenomenon in a
congenital melanocytic nevus
N Kim1, Y Jung1,2, J Jang1,2, D Cheon1,2, W Koh1,2, J Kim1,2, J Ko1,2 and Y Ro1,2 1 Department
of dermatology, Hanyang university hospital, Seoul, Korea (the Republic of) and 2 Depart-
ment of Dermatology, Hanyang University College of Medicine, Seoul, Korea (the Republic
of)
Congenital melanocytic nevus (CMN) is a hamartoma derived from neural crest appearing at
birth. CMN has a dynamic course and may show various changes even spontaneous
regression. CMN may grow in size during childhood and show pigmentary regression with
increasing age and develop a hypopigmentation halo and regress spontaneously after halo
formation, or undergo malignant transformation resulting in melanoma. A 9-year-old boy
presented with solitary brownish to blackish patch on the right forearm which had appeared
since birth. We performed incisional biopsy from the brownish patch and nests of nevus cells
were observed in the entire dermis. The infiltration of melanocytes in adnexal-centric fashion
was also shown. From these findings, the patient was diagnosed as CMN. Staging operations
were additionally performed 5 times more to remove the lesion. After the first incisional
biopsy, the brownish patch showed spontaneous regression with a halo phenomenon,
especially around the suture sites. From the histologic findings, the regressed skin lesion
showed perivascular cellular infiltration composed of lymphohistiocytes and decreased nevus
cells. After the sixth incisional biopsy, the patch was completely removed, remaining halo
around the suture sites. Spontaneous regression with a halo is a rare phenomenon in CMN.
The mechanism is suggested to be a destruction of melanocytes by immune responses of CD
8+ T cells or IgM autoantibodies. There are some triggering factors that induce the process of
halo phenomenon including UV radiation or local trauma. Also, inflammatory reactions
associated with surgery may evoke the proliferation of CD8+ T cells targeting melanocyte.
Herein, we report an interesting case in which surgical procedures act as a triggering factor to
CMN regression with a halo phenomenon.

564
Melasolv, a skin lightening compound with different mechanisms to regulate
skin pigmentation
J Hwang2, N Park1, H Choi1, J Hwang1, S Lee1, D Min1, K Kim1 and W Park1 1 R&D center,
AmorePacific, Yongin-si, Korea (the Republic of) and 2 College of Life Sciences, Kyung Hee
University, Yongin, Korea (the Republic of)
The pigmentation of human skin (nevi, senile lentigines, melasma, etc) is regulated by a
complex process involving the synthesis and distribution of melanin. Overexpression of
melanin is induced by the off-balance between the signals which regulates melanin synthesis,
this can be caused due to a response to external or internal stimulus that often affects the
genes related to melanogenesis. To date, many studies have focused on developing direct
enzymatic inhibitors of tyrosinase in order to achieve a skin-lightening effect. However, it was
also reported that these direct inhibitors could be converted to quinone derivatives by
tyrosinase-catalyzed oxidation, which lead to undesirable outcomes. Therefore, we have
studied intrinsic inhibitory factors of melanogenesis in skin with the objective to achieve a
lightening effect without the undesirable potential side effects. It was reported that non-
coding RNAs including H19, miR125b and WIF1 were decreased in hyper-pigmented skin
such as melasma and nevi. And it was found out that melanogenesis could be inhibited by
increasing these lightening genes expression in normal human epidermal melanocytes and
keratinocytes. Our group showed that the 3, 4, 5-trimethoxy cinnamate thymol ester (TCTE,
Melasolv�), synthesized from gallic acid, is a lightening active which decreases tyrosinase
protein formation by regulating the MITF. Likewise, we have also observed that Melasolv
significantly decreased melanogenesis by increasing expression of the lightening genes H19,
miR125b and WIF1 in the skin cells. Finally, we have confirmed the lightening effect of
Melasolv in 3D human skin equivalent. Nonetheless, since Melasolv is not a direct inhibitor
of tyrosinase enzymatic activity, it is extremely unlikely that nocive quinone derivatives
conversions occur. From these results, we have proposed Melasolv as an active for lightening
effects with a safer profile, when considering undesirable effects, to treat pigmentary disorder
and uneven skin color.

565
The role of photo-induced collagen degeneration in the development of
telangiectasias in rosacea
KG Thompson1, BM Rainer2, S Leung1, J Qi1, AL Chien1 and S Kang1 1 Dept of Derm, Johns
Hopkins Univ, Baltimore, MD and 2 Dept of Derm, MedUniGraz, Graz, Austria
Disruption of the dermal matrix secondary to photoaging is one of the proposed etiologies for
rosacea. Matrix metalloproteinase-1-mediated collagen degeneration has been shown to
impact endothelial cells, leading to the formation of vascular tubes resembling telangiectatic
lumina. We performed a case-control study to examine the relationship between clinical
presentation, collagen degeneration, and microvascular changes between 5 patients with
erythematotelangiectatic rosacea ages 47-83 and 5 controls matched by age �5 years and
race. Biopsies were taken of telangiectasias from rosacea patients and of normal facial skin
from controls. Samples were stained with Picrosirius red for collagen visualization and CD31
for vessels. Image J and SPSS-25 were used for image analysis. When examining the papillary
and reticular dermis of Picrosirius red-stained slides, samples from controls displayed
significantly greater mean collagen content (19.603% �8.821%) compared to rosacea pa-
tients (16.812% �7.787%, p¼0.030). Examination of the CD31-stained sections demon-
strated a significantly higher mean microvessel density in rosacea patients (4.775 E-5 �1.493
E-5 mm-3) compared to controls (2.559 E-5 �8.732 E-6 mm-3, p¼0.004) and significantly
higher mean vessel lumen area in rosacea (491.710 �610.188 mm2) compared to controls
(347.879 �539.624 mm2, p¼0.003). By individual patient-control pair, 5/5 pairs had
increased microvessel density and decreased collagen content in rosacea patients compared
to controls. 3/5 pairs demonstrated significantly increased mean lumen area in rosacea in-
dividuals. No significant correlations were identified between the histologic findings and
clinical severity grading of rosacea or photoaging. However, we identified a direct relation-
ship between decreased collagen and increased microvessel size and density in rosacea
patients. These structural changes may represent early aberrations that develop in this con-
dition and provide a link between photodamage and rosacea.
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566
Late perifollicular repigmentation associated with poliosis
J Lee, S Eun, R Lee, S Kim, G Kim and J Bae Dermatology, St. Vincent’s Hospital, College of
Medicine, The Catholic University of Korea, Suwon, Korea (the Republic of)
Poliosis, an absence of functional melanocytes of affected hair follicle, is considered a poor
prognostic factor in treatment of vitiligo because the melanocytes of hair follicles are the
major source of repigmentation. We sought to evaluate the clinical outcome of poliosis in
treatment of vitiligo. An open-label pilot study was performed between January 2016 and
March 2018. Patients with vitiligo who have poliosis in head and neck were treated with the
combination therapy of 308-nm excimer laser, topical tacrolimus, and intralesional triam-
cinolone injection for more than 3 months. Dermoscopy was used to evaluate the lesions
thoroughly. A total of 21 patients (2 males and 19 females; mean age: 58 years) were enrolled.
Perifollicular repigmentation associated with poliosis was observed in 11 patients (52.4%).
Five patients were segmental vitiligo and the others were non-segmental vitiligo. It occurred
even after 6 months of the combination treatment, whereas most cases of perifollicular
repigmentation without poliosis started within 1 month. Hair follicles are considered the
reservoir of melanocytes in vitiligo, and the treatment is not easy where poliosis is present.
However, we observed the perifollicular repigmentation associated with poliosis with the
continuous treatment. These findings would be explained with both activation of inactive
amelanotic melanocytes and differentiation of melanoblast, and melanocyte stem cells in hair
follicle.

567
The protective effect of topical application of combination antioxidants in
premature senescence of human skin
S Kim, J Kim, Y Lee, B Kim and J Lee Dermatology, Yonsei university college of Medicine,
Seoul, Korea (the Republic of)
The effect of ultraviolet (UV) radiation is well studied by increasing inflammatory response
and oxidative stress leading to degradation of extracellular matrix (ECM) proteins such as
collagen. Additionally, increasing numbers of studies have indicated the atmospheric
pollution induces intracellular reactive oxygen species. Among various substances with po-
tentials to prevent deleterious effect of environmental ageing, antioxidants are most repre-
sentative and well studied, Especially, the combination formulation of L-ascorbic acid,
vitamin E and Ferulic acid have shown it’s in vitro and in vivo effect in the prevention of
photoaging. However, in presence, environmental ageing is induced by the additive effect of
UV and air pollution. Therefore, in this study, we aimed to investigate the effect of UV and PM
in human skin and examined whether the topical application of combination antioxidant
formulation can potentially prevent and inhibit the signs of environmental skin ageing. We
treated human dermal fibroblast in conditions to mimic environmental ageing; UVA, PM and
UVAwith PM in different dosages. The cell viability was determined using Cell Counting Kit-
8. The expression levels of senescence-associated secretory phenotype (SASP) consisting of
inflammatory cytokines and molecules were determined by qRT-PCR and western blot. To
indicated the level of premature senescence, SA-b-gal staining was performed. Additionally,
ex-vivo human skin samples were subject to UVA and PM to study the histologic change and
immunohistochemical analysis in ECM marker expression. Our study suggests that topical
application of combination antioxidants can be a promising candidate against environmental
ageing.

568
A case of Bicalutimide-inducted photosensitivity reaction
N Jakharia-Shah and C Lee Frimley Park Hospital, London, United Kingdom
Given a known incidence of photosensitivity reactions with the predecessor drug, Flutamide,
we explore another interesting case of photosensitivity following Bicalutamide therapy. Case:
A 74-year-old man started on bicalutamide for prostate cancer. Approximately 4-6 weeks
after starting bicalutamide the patient developed diffuse, tender erythema spreading caudally
from facial sites. The distribution is symmetrical and follows a sun-exposed pattern with er-
ythema seen across the face, shoulders, upper torso and upper limbs. The medication was
stopped following 2 months of treatment. We saw him 4 weeks after the end of therapy in a
dermatology outpatient clinic and started him on a tapering dose of Prednisolone, starting at
10mg OD, with daily application of sunscreen and emollients. A punch biopsy was taken,
which demonstrated mild epidermal spongiosis, acanthosis and band-like lymphocytic
infiltrate in dermis on haemoxylin and eosin staining. A histologically proven, drug-associ-
ated lichenoid eruption predominantly at sun-exposed sites has been identified. The patient is
now awaiting referral to a photoallergy unit for monochromator testing. Conclusion: Bica-
lutamide is from the same family of medication as flutamide, a drug which is known to cause
photosensitivity reactions. However, few reports of photosensitivity from bicalutamide have
been made and the manufacturer lists this reaction as rare. Following clinical and histological
analysis of our case, we believe we have diagnosed photosensitivity secondary to bicaluta-
mide. The incidence of photosensitivity from bicalutamide may be more common than
originally thought.

569
Wide spectrum photoprotection in skin with acne, rosacea and after aesthetic
treatments
K Rowny, K Smigielska, K Zdroik, B Ostrowska, R Debowska, K Rogiewicz and I Eris Dr Irena
Eris Cosmetic Laboratories, Piaseczno, Poland
The aim of the study was to assess safety and efficacy of two formulations with SPF 50+ in
patients with dermatoses such as acne vulgaris, rosacea and skin affected by aesthetic
treatments. Both tested formulas provide wide spectrum protection from sun radiation in UV,
HEV and IR as well as alleviate symptoms of the respective dermatoses. Product 14004
contained hesperidin, an ingredient used in care of rosacea and dilated capillaries or hy-
persensitivity caused by aesthetic treatments (chemical peels, laser therapy). Product 14005
contained piroctone olamine, prebiotic and pore-diminishing lentil extract to support acne-
prone, seborrheic and oily skin. In vitro methods included antioxidant capacity (RPF) and
wide spectrum radiation absorption assays. In vivo trials were based on dermatologist’s
assessment, instrumental skin analysis and satisfaction survey. Product 14904 was proven to
have high antioxidant activity (RPF¼1,59*1018 DPPH/g) and absorbed 89,1%, 5% and 7% of
UVA, HEV and IR radiation, respectively. It showed very good tolerance among patients with
rosacea and was described as soothing and moisturizing by both supervising doctor and test
subjects. Volunteers after aesthetic treatments reported good protective and barrier functions
of the cosmetic. Testers with capillary issues reported reduction of erythema (79% responses),
skin irritability (86%) and visibility of telangiectasia (64%). Instrumental studies of product
14005 showed 19% reduction of sebum levels and 55% decrease in porphyrin levels. Vol-
unteers reported the skin to be less shiny, with clearer and less visible pores, properly hy-
drated and nourished. 76% of participants observed decrease in visibility and severity of
inflammatory lesions. Patients undergoing acne treatment exhibited high tolerance and re-
ported improved skin hydration. Presented results confirm the utility and efficacy of dual
function products: high protection from sun damage and helping to alleviate symptoms of
common skin problems.
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570
DNA dioxygenases Tet1/2/3 control cell differentiation in the hair follicle
keratinocytes via modulating the activity of BMP signaling pathway
G Chen1, Q Xu3, M Fessing2, A Mardaryev2, A Sharov1, G Xu3 and V Botchkarev1,2 1
Dermatology, Boston University, Boston, MA, 2 Centre for Skin Sciences, University of
Bradford, Bradford, United Kingdom and 3 Shanghai Institute Biological Sciences, Shanghai,
China
DNA methylation and subsequent oxidation of 5-methylcytosine into 5-hydrox-
ymethylcytosine (5hmC) catalyzed by the TET family enzymes are key epigenetic events
regulating development and stem cell differentiation in mammals, while genetic ablation of
all three Tet genes is embryonic lethal. Here, we show that 5hmC level and Tet1/2/3
expression display dynamic changes in the developing hair follicles (HFs), as well as during
the hair cycle. High level of 5hmC and high expression of Tet2 and Tet3 were seen in
differentiating hair matrix keratinocytes (KCs), outer and inner root sheaths, hair shaft and
dermal papilla. To explore the role of Tet1/2/3 in the control of HF development and cycling,
we used mice with Shh-Cremediated ablation of all three Tet genes (Shh-Cre/ Tet1 fl/fl/Tet2 fl/fl/
Tet3 fl/fl) as a conditional triple knockout (TKO) model. Consistent with the expression pattern
of Shh gene, Cre expression was seen in the HF placodes, as well as in a cluster of hair matrix
KCs whose progenies form the hair shaft. Shh-Cre mediated Tet triple knockout resulted in a
significant decrease in the hair shaft length in all bended hair types (auchen, zig-zag), as well as
an increase in the number of straight (guard, awl) hairs compared to controls. These differences
were accompanied by a marked decrease of Bmpr1a/1b in the hair shaft KCs from TKO mice,
as well as with the decreased pSmad1 expression. Furthermore, hMeDIP-seq analyses of pri-
mary mouse KCs revealed 5hmC peaks at the Bmpr1b gene promoter, as well as at several
enhancers located in close vicinity to the Bmpr1a/2 genes, while depicted by H3K27ac/
H3K4me1 ChIPseq analyses. These data demonstrate the role of Tet-mediated DNA hydrox-
ymethylation controlling hair shaft-specific KC differentiation and hair shaft formation, as well
as regulating transcription of Bmpr1a/1b/2 and activity of the enhancers adjacent to these genes
in KCs.

571
Identifying a novel mechanism of human skin pigmentation
E Roider1, J Allouche1, S Fan2, LM Pardo Cortes3, A McConnell4, S Kato1, J Zhang1, S Ito5, K
Wakamatsu5, J Lee6, L Zon4, T Nijsten3, S Tishkoff2 and DE Fisher1 1 Department of
Dermatology, Harvard Medical School, Zürich, Switzerland, 2 Departments of Genetics and
Biology, University of Pennsylvania, Philadelphia, PA, 3 Department of Dermatology,
Erasmus MC, University Medical Center, Rotterdam, Netherlands, 4 Stem Cell Program and
Division of Hematology/Oncology, Boston Children’s Hospital Boston, Boston, MA, 5
Department of Chemistry, Fujita Health University, School of Health Sciences, Toyoake
Aichi, Japan and 6 Department of Dermatology, Yonsei University, Seoul, Korea (the Re-
public of)
Skin pigmentation is essential to balance skin cancer risk and vitamin D production. The
exact underlying mechanisms are however unclear, resulting in few available treatment op-
tions. Our work describes the existence of a novel conserved mechanism of skin pigmenta-
tion. Intramelanosomal redox changes impact ubiquitin-proteasome system-mediated
tyrosinase protein degradation, changing the eu- and pheomelanin levels in in vitro, ex vivo
and in vivo. Targeting of the nicotinamide nucleotide transhydrogenase (NNT) enzyme by
topical small-molecules induces striking skin color changes. Association analysis between
single-nucleotide polymorphism (SNP) around NNT gene and skin color was performed
showing a significant association between skin color and one intronic SNP. ChIA-PETanalysis
suggested this SNP to regulate NNT gene expression. In addition, mice carrying dysfunctional
NNT and zebrafish low in NNT gene expression displayed increased pigmentation. Skin of
patients with postinflammatory hyperpigmentation, melasma and lentigines displayed
decreased NNT expression levels emphasizing the clinical relevance of this mechanism. This
data suggests the existence of a redox-dependent pigmentation mechanism, affecting human
tyrosinase protein stability, which can be modified by changing NNT enzyme activity.
Application of NNT-modifying topical drugs might be used for medical and cosmetic pur-
poses, as well as potential skin cancer prevention strategies.

572
Epidermal stem cell competition orchestrates skin organ homeostasis and
aging
N Liu1, H Matsumura1, T Kato1, S Ichinose2, A Takada1, T Namiki3, K Asakawa1, H Mor-
inaga1, Y Mohri1, A Arcangelis4, E Georges-Labouesse4, D Nanba1 and EK Nishimura1 1
Department of Stem cell medicine, Medical Research Institute, Tokyo Medical and Dental
University, Bunkyo-Ku, Japan, 2 Division of Human Gene Sciences Research, Research
Center for Medical and Dental Sciences, Tokyo Medical and Dental University, Bunkyo-Ku,
Japan, 3 Department of Dermatology, Tokyo Medical and Dental University Graduate
School and Faculty of Medicine, Bunkyo-ku, Japan and 4 Development and Stem Cells
Department, Institut de Génétique et de Biologie Moléculaire et Cellulaire, Illkirch, France
Stem cell systems underlie homeostatic tissue maintenance, yet the involvement of cell
competition in organ maintenance and aging are largely unknown. Here we report that the
expression of Collagen XVII (COL17A1), a hemidesmosome component, by epidermal stem
cells fluctuates physiologically through genomic/oxidative stress-induced proteolysis and the
resulting differential expression of COL17A1 in individual stem cells promotes cell-cell
competition. In vivo clonal analysis in mice and in vitro 3D modeling revealed that
COL17A1+ clones, which divide symmetrically, outcompete adjacent COL17A1low/- stressed
clones, which divide asymmetrically to select stem cells with higher potential and quality for
youthfulness. Yet, eventual loss of COL17A1 limits their competition, causing aging. The
resultant hemidesmosome fragility in those cells depletes adjacent epidermal melanocytes/
melanoblasts and dermal fibroblasts to cause whole skin organ aging phenotypes such as skin
atrophy, dys-pigmentation and defective wound healing. Conversely, the forced maintenance
of COL17A1 in the murine epidermis rescues skin organ aging thereby opening a new venue
for therapeutic intervention.

573
Hair follicles employ a 2-dimensional healing strategy to repair 3-dimensional
injuries
Y Wu, Y Hsu and S Lin Department of Biomedical Engineering, National Taiwan University,
Taipei, Taiwan
Epithelial organs vary from 2-dimensional sheets to 3-dimensional folded architectures.
While wounds in 2-dimensional sheets are healed through collective movement along the
basement membrane (BM), how injuries in 3-dimensional architecture are repaired remains
elusive. Using post-radiation anagen hair follicle repair (AHFR), we studied this process
through multiphoton intravital imaging. Before radiation, the growth of hair follicles (HFs) is
primarily supported by proliferative germinative/matrix cells surrounding dermal papilla at
the base. Upon radiation, these cells became apoptotic. In response to cell loss, basal outer
root sheath cells/lower proximal cup cells on the cylindrical wall that were normally immotile
became motile for internal structure regeneration. Interestingly, they did not take the shortest
route by penetrating through the internal layers but moved along the outer cylindrical surface
plane toward the injured zone. Additionally, unlike the healing on planar sheets, these cells
did not move collectively, but rather independently and stochastically along the preserved
BM. Through topological transformation, we found that the observed 3-dimensional regen-
eration process could still be mapped to 2-dimensional motion on a virtual plane, resembling
the conventional 2-dimensional healing process. Mathematical modeling showed that this
strategy allowed for long-range cell communication to replenish stochastic cell loss while
maintaining the 3-dimensional organ architecture. Thus, this simplified healing strategy of
AHFR enables timely regeneration in 3-dimensional HFs to resume the same anagen and
bypasses the need for hair cycle resetting.

574
Murine sebaceous gland homeostasis requires intact cutaneous innervation in
a hair cycle-dependent context
R Clayton1,2, E Hinde1, X Lim2, R Paus1 and M van Steensel2 1 Centre for Dermatology,
University of Manchester, Manchester, United Kingdom and 2 Skin Research Institute of
Singapore, Agency for Science, Technology and Research, Singapore, Singapore
The existence of neurobiological controls of sebaceous gland (SG) biology is indicated by
clinical observations, such as reduced sebum secretion observed in botulinum toxin-treated
skin and following nerve injury. We have examined whether murine SGs are functionally
dependent on nervous system inputs, by using a method for cutaneous surgical denervation.
In parallel, we have examined the neuroanatomy surrounding mouse SGs, using transmission
electron microscopy and immunofluorescent staining for neuronal and synaptic markers.
While the proximal junctional zone of the pilosebaceous unit (PSU) appears to be directly
innervated, no direct contacts between cutaneous nerves and peripheral sebocytes could be
identified in situ. Denervation experiments showed that cutaneous nerves were dispensable
for base maintenance of SGs during telogen. Interestingly, however, nerves were required for
upregulation of SG size during spontaneous anagen and waxing depilation-induced hair
growth, indicating the presence of a nerve-dependent SG cycle that is coordinated with the
hair cycle (HC). Further characterisation of SG changes over the HC revealed an anagen-
dependent increase in SG size, sebocyte area, and number of sebocytes per SG. While
expression of SG-progenitor markers in the PSU appeared unchanged, lineage tracing of
Lrig1+ stem cells via Cre-dependent GFP expression showed that there was reduced GFP-
labelling of SGs in denervated, anagen skin. These data suggest that recruitment of PSU-
resident progenitors to the SG during active hair growth requires intact innervation. The
presence of a SG cycle may support hypotheses regarding functional synergy between the SG
and hair follicle. Furthermore, these experimental observations raise the translational ques-
tion of whether neuromodulators can be repurposed for the management of SG-associated
dermatoses, where manipulation of sebum production may be therapeutically desirable.

575
Characterization of aged dermal stem cell phenotype: implications for skin
homeostasis
L Yndriago1, H Iribar1, I Prieto1, V Pérez1, L Gardeazabal1, A Maeva2, A Strange2, A
Gutierrez1, A Matheu1 and A Izeta1 1 Biodonostia Health Research Institute, San Sebastián,
Spain and 2 UCL Eastman Dental Institute, London, United Kingdom
Functional decline of aged organisms is associated to tissue-specific stem cell impairment,
which leads to homeostasis alterations. Dermal stem cells (DSC) lose regenerative capacity
with age. The DSC pool includes Schwann cell precursors and perivascular cells, their
stemness being mediated by Sox2 expression levels. We hypothesized that DSC activity may
decrease during the skin ageing process as a consequence of Sox2+ cell population
impairment. To test this hypothesis, we characterized in vitro and in vivo the DSC niches in
young (2 month) vs aged (>18 month) C57BL/6 and Sox2EGFP mice (heterozygous for Sox2).
As expected, cutaneous microvessel and nerve terminal density decreased with age,
concomitant with diminished proliferation and differentiation capacities of aged-DSC.
Moreover, Sox2 EGFP+ cell number decreased with age. Based on EGFP intensity, three Sox2+
cell subpopulations were defined: Sox2 high (Sox2hi), medium (Sox2med) and low (Sox2lo).
Interestingly, in aged-DSC Sox2hi cells were depleted and Sox2lo cell population enriched,
indicating that Sox2 expression levels reduced with age. This reduction in aged-DSC resulted
in loss in stemness capacities of Sox2+ cells, as measured by neural differentiation potential.
Additionally, Sox2 heterozygosity resulted in adipogenic gene upregulation already in the
young, and increased thickness of dermal white adipose tissue in old mice. Furthermore,
histological analyses revealed impaired dermal extracellular matrix organization and
composition. Altogether our results suggest that dermal homeostasis is compromised due to
changes in aged DSC fate via modulation of Sox2 expression levels.
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The role of hepatocyte growth factor in human hair follicle e dermal white
adipose tissue communication
C Nicu1,2, J Hardman1,2, T Lai3, J Pople4, R Bhogal4, D Ansell1,2 and R Paus1,2,5 1 Centre for
Dermatology Research, The University of Manchester, Manchester, United Kingdom, 2
NIHR Manchester Biomedical Research Centre and Manchester Academic Health Science
Centre, Manchester, United Kingdom, 3 Sheffield University, Sheffield, United Kingdom, 4
Unilever R&D Colworth Science Park, Bedford, United Kingdom and 5 Dept of Dermatology
and Cutaneous Surgery, University of Miami, Miami, FL
Although human dermal white adipose tissue (DWAT) envelopes scalp hair follicles (HFs), their
underlying bidirectional communication remains unexplored. Recently, we determined that
culturing human HFs with surrounding DWAT promoted hair growth and pigmentation ex vivo.
The current study aimed to further expand knowledge of the human DWAT-HF axis. Intriguingly,
proteomic analysis identified hepatocyte growth factor (HGF) as the most abundantly-secreted
DWAT product within long-term HF+DWAT ex vivo cultures. Therefore, we chose to stimulate
HFs with HGF ex vivo. Both HFs cultured with DWAT, or HGF in the absence of DWAT showed
a significantly increased pigment content, number of gp100+ melanocyte cells and melanocyte
dendrites. These positive effects were partially ablated by a neutralizing HGF antibody added to
HF+DWAT. As expected, HGF-treated HFs displayed increased proliferation and decreased
apoptosis within matrix keratinocytes, effects mirrored by culturing HFs with surrounding DWAT.
Transcriptomic analysis of HFs treated with HGF (6hr) revealed that HGF up-regulated PAX3 and
SOX10, as well as VEGFA andWNT5B. Gene expression analysis on 24hr cultures coupled with
IPA revealed that key Wnt pathway inhibitors are down-regulated in HFs treated with HGF,
whereas Wnt agonists, WNT6 and WNT10B, show an upward trend for HF+HGF and
HF+DWAT. Here we provide the first evidence that human DWAT communicates with adjacent
scalp HFs by secreting HGF, one of the most potent promoters of hair growth and pigmentation.
This study designates human perifollicular adipocytes and HGF-dependent DWAT-HF
communication an intriguing novel target for therapeutic intervention in the future management
of disorders of hair growth or pigmentation.

577
The atypical kinase C regulates epidermal adhesive junctions and the
cytoskeleton essential for epidermal stratification
M Rübsam1,2, F Tellkamp1,2, H Nolte2,3,5, M Rinschen2,4, M Peskoller1,2,3, M Krüger5 and CM
Niessen3 1 Department of Dermatology, University of Cologne, Cologne, Germany, 2
CECAD, University of Cologne, Cologne, Germany, 3 CMMC, University of Cologne, Co-
logne, Germany, 4 Department of Internal Medicine II, University of Cologne, Cologne,
Germany and 5 Institute for Genetics, University of Cologne, Cologne, Germany
The atypical kinase C (aPKC) is a central coordinator of cell polarity. Previously, our labo-
ratory has identified a key role for the mammalian aPKCl in balancing epidermal stem cell
renewal and differentiation. Loss of aPKCl in the epidermis resulted in a loss of stem cells and
increased differentiation, as well as cell shape changes, ultimately resulting in premature skin
aging. To address the underlying mechanisms by which aPKC control cell shape and cell fate
alterations we combined knockout primary cells, multi-layered proteomics and bioinfor-
matics. Integrating the interactome and phosphoproteome datasets identified aPKCs as central
coordinators of the cytoskeleton, cell-cell and cell-matrix junctions, including a previously
unrecognized role for aPKC in keratin-associated desmosomes and hemidesmosomes.
Functionally, aPKC regulates the cellular organization of the actin and keratin cytoskeleton as
well as the force balance between cell-cell junctions and cell-matrix junctions. Spatiotem-
poral coordination of these antagonist activities drives epidermal delamination and differ-
entiation as loss of aPKC or mutation of a single aPKC phospho-site in desmoglein-3 altered
suprabasal positioning of cells. Thus, aPKCs are central organizers of cell- and tissue archi-
tecture, including desmosomal and keratin filament organization, and show that aPKC-
dependent junctional dynamics is essential for proper tissue organization in the skin.

578
Immunometabolic imbalance fosters skin ageing
E Carrasco1,2,3, G Soto-Heredero1,2,3, E Blanco3,2 and M Mittelbrunn3,1,2 1 Molecular
Biology, Faculty of Sciences, Universidad Autónoma de Madrid, Madrid, Spain, 2 Cell
Biology and Immunology, Centro de Biologı́a Molecular Severo Ochoa (CSIC-UAM), Madrid,
Spain and 3 Rare and Genetically Based Diseases, Instituto de Investigación Hospital 12 de
Octubre, Madrid, Spain
The skin is a complex organ that contains a plethora of cell types and annexed structures,
including hair follicles. Altogether they conduct essential functions, such as temperature
control, tissue sensing, barrier maintenance and immune defense. Our study is focused on the
role of immunometabolism in age-associated skin processes and how controlling T cell
metabolism can contribute to regulate skin homeostasis, hair growth and tissue regeneration.
To address this aim, we have used a mouse model lacking the mitochondrial transcription
factor A (Tfam) in CD4-expressing cells (Tfamfl/fl CD4Cre mice). Since Tfam is essential for
mitochondrial DNA stabilization and replication, its absence leads to a severe mitochondrial
dysfunction. Thus, T lymphocytes shift their metabolism from oxidative phosphorylation to-
wards glycolysis, becoming proinflammatory. We are interested in investigating how stem
cell dynamics and tissue homeostasis are indirectly affected by these immunometabolic al-
terations. We first analysed the bulge stem cell compartment of hair follicles. Both pulse and
long-chase experiments based on bromodeoxyuridine incorporation and retention by
quiescent cells and flow cytometry assays to identify the CD49fhi CD34+ cell pool suggested
altered stem cell mobilisation in Tfamfl/fl CD4Cre mice. On a step forward, functional ex-
periments challenging skin homeostasis evidenced a striking delay in wound healing in
response to 2nd degree burns in Tfam deficient animals compared to controls, which was
accompanied by a delay in hair regrowth. Overall, our results point to deficient hair follicle
stem cell function ultimately caused by altered T cell metabolism, that in turn promotes age-
associated skin signs.

579
Single cell transcriptome and epigenome analyses in a murine model of
dystrophic epidermolysis bullosa
T Shimbo1, S Yamazaki1,2, T Kitayama1,2, Y Ouchi1,2, R Yamamoto1,2, E Takaki1,2, L Bruckner-
Tuderman3, J Uitto4, Y Kaneda1 and K Tamai1 1 Osaka university, Suita, Japan, 2 StemRIM,
Ibaraki, Japan, 3 Freiburg Institute for Advanced Studies School of Life Sciences, Freiburg,
Germany and 4 Jefferson University, Philadelphia, PA
Recessive Dystrophic epidermolysis bullosa (RDEB) is a skin genetic disease caused by
mutations in COL7A1 (coding type VII collagen). Type VII collagen is essential to maintain
the fully functional dermal-epidermal junction, and the loss of type VII collagen results in
detachment of epidermis. RDEB patients, without functional type VII collagen, suffer from the
repetitive blistering and have high risk of early-onset aggressive squamous cell carcinoma.
Currently, no fundamental treatment is available for RDEB. In this study, we aimed to develop
therapeutics for RDEB using HMGB1 peptide, which we have previously identified as an
endogenous SOS signal that can activates bone marrow stem/progenitor cells. Systemic in-
jection of HMGB1 peptide in DEB model mice ameliorated mitten deformity and stenosis,
and significantly extended the survival. This HMGB1 peptide treatment model provides a
unique opportunity to investigate on how the DEB skin can be reconstructed. Thus, we
comprehensively characterized the transcriptome (by RNA-seq) and epigenome (by ATAC-
seq) of the skin from the HMGB1 peptide treated DEB model mice with single-cell resolution.
Decrease in the number of immune cells upon the HMGB1 treatment was identified by both
single cell RNA- and ATAC-seq analyses, indicating the treatment suppressed the inflam-
mation. Furthermore, single cell ATAC-seq analysis depicted a sign of massive reprogramming
in the transcription factor usage of the basal layer keratinocytes (contain stem/progenitor cells)
in the HMGB1 peptide treated DEB model mice. These singe-cell level analyses suggested
that the HMGB1 peptide can induce skin reconstruction by reprogramming the transcrip-
tional program of skin stem/progenitor cells, and assured that the HMGB1 peptide serves as a
promising option for the RDEB treatment.

580
Spontaneous replication stress in Hair Follicle Stem Cells leads to
inflammation in Hidradenitis Suppurativa
C Orvain1,2, Y Lin3, F Jean-Louis1,2, B Hersant4,5, N Ortonne6, C Hotz4,5, P Wolkenstein4,5,
P Pasero3, Y Lévy1,2 and S Hue1,2 1 Inserm U955-Equipe 16, Créteil, France, 2 Vaccine
Research Institute (VRI), Créteil, France, 3 Institut de Génétique Humaine-CNRS, Mont-
pellier, France, 4 Plastic, Reconstructive and Aesthetic Surgery Department, Henri Mondor
Hospital, Créteil, France, 5 Dermatology Department, Henri Mondor Hospital, Créteil,
France and 6 Pathology Department, Henri Mondor Hospital, Créteil, France
Hidradenitis suppurativa (HS) is a chronic, relapsing, inflammatory skin disease. HS appears
to be a primary abnormality in the pilosebaceous-apocrine unit. We characterized hair fol-
licle stem cells (HF-SC) isolated from HS patients and more precisely the Outer Root Sheath
Cells (ORS). We previously showed that ORS isolated from HS patients (HS-ORS) secrete
spontaneously IP-10 and RANTES. In this study, we aim to characterize the molecular
mechanisms involved in the pro-inflammatory phenotype of HS-ORS. Transcriptomic analysis
of HS-ORS highlighted a deregulation of genes involved in cell proliferation and differenti-
ation, and an upregulation of DNA damage response and IFN signature. We observed a
perturbation of HF-SC compartment in HS patients with the lack of the quiescent bulge stem
cell population and the increase of proliferating progenitor cells. Fork progression analysis
revealed a replicative stress which leads to activation of the ATR-CHK1 pathway. Accumu-
lation of ssDNA and micronuclei in the cytoplasm of HS-ORS contributes to STING activation
via the DNA sensor IFI16, inducing IFN synthesis and independently of cGAS. Depletion of
STING in ORS results in modulation of fork progression. These findings support the notion
that, in HS patients, a perturbation of HF-SC homeostasis leading to an increased proliferation
induces a replicative stress and an accumulation of cytoplasmic ssDNA, stimulating IFN
synthesis through IFI16-STING pathway. This mechanistic analysis of the etiology of HS in the
HF-SC compartment establishes, for the first time, a formal link between the genetic pre-
disposition and skin inflammation observed in HS.

581
A genome-wide screen identifies YAP/WBP2/TEAD interplay conferring
growth advantage on human epidermal stem cells
G Walko1,2,3, S Woodhouse3, A Oliveira Pisco3, E Rognoni4,3, K Liakath-Ali5,3, BM
Lichtenberger6,3, A Mishra7,3, S Telerman3, P Viswanathan3, M Logtenberg8,3, L Renz3, S
Quist9 and FM Watt3 1 Department of Biology and Biochemistry, University of Bath, Bath,
United Kingdom, 2 Centre for Therapeutic Innovation, University of Bath, Bath, United
Kingdom, 3 Centre for Stem Cells and Regenerative Medicine, King’s College London,
London, United Kingdom, 4 Centre for Endocrinology, William Harvey Research Institute,
Barts and The London School of Medicine, Queen Mary University of London, London,
United Kingdom, 5 School of Medicine, University of Stanford, Stanford, CA, 6 Skin &
Endothelium Research Division, Institute of Dermatology, Medical University of Vienna,
Vienna, Austria, 7 Cambridge Infinitus Research Centre, Cambridge, United Kingdom, 8
Netherlands Cancer Institute, Amsterdam, Netherlands and 9 Clinic for Dermatology and
Venereology, Otto-von-Guericke-University, Magdeburg, Germany
Tissue-resident stem cells (SCs) have the capacity to generate self-assembling organ-like
structures, a property that was first demonstrated in cultures of primary human epidermal
cells (keratinocytes). There is however marked heterogeneity in the proliferative potential of
individual human keratinocytes. To uncover the molecular mechanisms underlying this
heterogeneity, we performed genome-wide pooled RNAi screens in normal human kerati-
nocytes (NHKs) and cutaneous squamous cell carcinoma (cSCC) cells. The Hippo signalling
effector YAP was the top hit amongst positive growth regulators of NHKs, and was also
identified as a positive cSCC cell growth regulator. We additionally identified WW-binding
protein 2 (WBP2) as an important co-factor that enhances YAP’s co-activator functions to
drive TEAD transcription factor-mediated gene transcription. YAPandWBP2 were found to be
highly expressed in actively proliferating cells of mouse and human epidermis and cSCC.
WBP2 deletion in mouse skin resulted in reduced proliferation in wounded adult epidermis.
We conclude that YAP, in combination with WBP2 and TEAD transcription factors, drives
self-renewal of actively cycling human epidermal SCs to facilitate tissue repair.

ABSTRACTS | Stem Cells, Skin Appendages and Tissue Regeneration

S314 Journal of Investigative Dermatology (2019), Volume 139



582
Differentiation of human skin-derived precursors (SKPs) into functional
sensory neurons
A Bataille1,2, R Leschiera1, N Le Goux3, O Mignen3, C Brun4, T Oddos4, L Misery1,2 and N
Lebonvallet1 1 Laboratory of Interactions Neurons Keratinocytes (EA4685), Brest, France, 2
Department of Dermatology, University Hospital, BREST, France, 3 University of Western
Brittany, Inserm U1227, BREST, France and 4 Johnson & Johnson Santé Beauté France, Val
de Reuil, France
Skin-derived precursor cells (SKPs) have been shown as a population of stem cells that express
some markers common to the neural crest stem cells (NCSCs) as progenitor neural nestin, the
low affinity neurotrophin receptor p75 and transcription factors as Sox9 and 10 and Pax3,
Slug, Snail. SKPs are NCSCs that persist in certain adult tissues, particularly in the skin, which
can generate a large part of the peripheral nervous system, particularly sensory neurons (SN).
In this study, we reported a protocol to obtain SNs from SKPs. For this, we rely on a protocol
already established by Reinhardt et al. in 2013 from Embryonic stem cells (ESCs) and induced
Pluripotent stem cells (iPSCs). The SKPs were induced to generate SNs by treating cells with
trophic factors and / or chemicals that had previously been shown to be important for the
generation of SNs: Purmorphamine, CHIR99021, BMP4 and GDNF, BDNF, NGF. We show
that the differentiation of SKPs into SNs was regulated by neurogenins 1, 2 and 3. At the end
of the differentiation, the protocol allowed gene transcription of BRN3A and PRDM12
(marker of pain-sensing nerve cells). Expression was from 1000 to 2500 times higher for
PRDM12 and BRN3A respectively versus undifferentiated SKP. Using immunostaining we
showed that 65% and 80% of cells expressed BRN3A and peripherin, marker for peripheral
neurons. Furthermore, cells expressed TRPV1, PAR2, TRPA1, substance P, CGRP, H1, B3-
tubulin. Using calcium imaging, a proportion of cells was responding for histamine, SLIGKV
(a specific agonist of PAR2), polygodial (a specific agonist of TRPA1), and capsaicin (a specific
agonist of TRPV1). In conclusion, SKP are NCSC, that able to differentiate directly into
functional sensory neuron.

583
Selective epidermal removal is a robust platform for understanding
context-dependent epithelial cell activation
Y Fujimura1, K Natsuga1, M Watanabe1,2, H Iwata1, W Nishie1, H Nakamura1, M
Nagayama3,4, G Donati2 and H Shimizu1 1 Department of Dermatology, Hokkaido Uni-
versity Graduate School of Medicine, Sapporo, Japan, 2 Department of Life Sciences and
Systems Biology, Molecular Biotechnology Centre, University of Turin, Turin, Italy, 3
Research Institute for Electronic Science, Hokkaido University, Sapporo, Japan and 4 Japan
Science and Technology Agency, CREST, Kawaguchi, Japan
The epidermis is a stratified epithelium whose homeostasis is coordinated by stem cell self-
renewal, cell proliferation and cell differentiation. The epidermis is attached to its covering
dermis by basement membrane zone proteins. The inherited dysfunction of those proteins (as
seen in epidermolysis bullosa) or autoimmune reactions to those proteins (as seen in pem-
phigoid diseases) typically results in skin in which even gentle mechanical forces produce
blisters at the basement membrane zone. However, the healing processes of subepidermal
blisters have not been fully characterized. Here, we introduce a robust way of selectively
removing the epidermis from the dermis in murine back skin in order to recapitulate human
subepidermal blistering diseases and we show a way of observing the epidermal healing
course through histochemistry, lineage tracing and the use of transgenic animals. The skin
split is observable at the level between the hemidesmosomes and the basement membrane,
without the disruption of dermal components. The epidermal wounds healed in days with the
proper epidermal differentiation. Lineage-tracing experiments on epidermal wounding have
delineated the dynamics of stem cells during healing processes, especially the contribution
made by the progeny of upper hair follicle stem cells. Our strategy promises to realize a new
platform for visualizing epithelial cell activation in vivo with almost no interference from
immune cells.

584
Footprint-free gene mutation correction in induced pluripotent stem cell
(iPSC) derived from recessive dystrophic epidermolysis bullosa (RDEB)
using CRISPR/Cas9 and piggyBac transposon system
M Itoh1, S Kawagoe1, K Tamai2, H Nakagawa1, A Asahina1 and H Okano3 1 Dermatology,
Jikei University School of Medicine, Minato-ku, Japan, 2 Osaka University, Osaka, Japan and
3 Division of Regenerative Medicine, Jikei University School of Medicine, Tokyo, Japan
Recessive dystrophic epidermolysis bullosa is a monogenic skin blistering disorder caused by
the mutations in the type VII collagen (COL7A1) gene. Combination of biological technol-
ogies, including induced pluripotent stem cells (iPSCs) and several gene-editing tools, allows
us to realize gene and cell therapies for such inherited diseases. However, the methodology of
gene and cell therapies must be consistently innovated for safety clinical use. In this study, we
used CRISPR/Cas9 technology to correct the pathogenic mutation in RDEB-specific iPSCs,
and piggyBac transposon system not to remain any residual gene fragments in the genome of
iPSCs after correcting the mutation. We confirmed that mutation-corrected iPSCs (MC-iPSCs)
had no genetic footprint and maintained “stemness”. When differentiating MC-iPSC into fi-
broblasts, the expression of type VII collagen was restored. Our study provided one of the
safer approaches to establish gene and cell therapies for skin hereditary disorders for the
future clinical use.

585
Identifying cancer stem cells in patient specimens through high-content
imaging - biological insights and prognostic potential
G Youssef1, H Cottoms2, K Piper3, L Gammon1, O Knowles1, SA Lunt1, I Mackenzie1, M
Philpott1 and A Biddle1 1 Blizard Institute Of Cell And Molecular Science, London, United
Kingdom, 2 Barts Health NHS, London, United Kingdom and 3 King’s College London,
Centre for Dental Education, London, United Kingdom
Cancer stem cells undergo epithelial-to-mesenchymal transition (EMT) to acquire a migratory
phenotype, break away from the primary tumour body and invade into the stroma. They then
undergo the reverse process of mesenchymal-to-epithelial transition (MET) at a distant site to
form a metastatic tumour. Our group has identified a subpopulation of oral cancer stem cells
that possess a hybrid EMT/MET phenotype characterised by vimentin (VIM), Epcam (ESA) and
CD24 expression. These hybrid cancer stem cells are associated with aggressive invasion,
chemotherapeutic resistance and metastatic potential in in vitro assays. The aim of this study
is to identify these hybrid stem cells in patient Formalin-Fixed Paraffin-Embedded (FFPE)
specimens and determine their prognostic potential. We examined the expression of VIM/
ESA/CD24 using immunofluorescence triple staining (IF) in 24 oral cancer FFPE specimens
(12 with good prognosis and 12 with poor prognosis, based on pathological factors indicating
likelihood of recurrence and metastasis). High-content imaging revealed the presence of VIM/
ESA/CD24 co-expressing cells in the stroma adjacent to the tumour body. There was an
enrichment of these hybrid stem cells in poor prognosis tumours compared to good prognosis
tumours. We also used a machine learning approach to explore whether VIM/ESA/CD24
levels could predict prognosis. Training an artificial neural network using grey level intensities
corresponding to VIM/ESA/CD24 levels, it was possible to predict prognosis with 92% ac-
curacy in an independent validation cohort. In this study of FFPE tumour specimens, we have
identified a subpopulation of oral cancer stem cells that are invading into the stroma, have a
hybrid EMT/MET phenotype, and are associated with an increased likelihood of tumour
recurrence and metastasis.

586
New concept of cytokine balance in alopecia areata with atopic dermatitis
R Kageyama1, T Ito1, S Nakazawa1, H Hashizume2 and Y Tokura1 1 Dermatology, Hama-
matsu University School of Medicine, Hamamatsu, Japan and 2 Dermatology, Iwata City
Hospital, Iwata, Japan
Alopecia areata (AA) is regarded as an organ-specific and cell-mediated autoimmune disor-
der. In cytokine balance of AA, several reports have suggested AA as Th1 disease. For
example, Murine IFN-g-injected C3H/HeJ mice showed AA like hair loss with infiltration of
CD4+and CD8+T cells Th1 cytokine. In human, IFN-g-producing cells were detected in the
perifollicular infiltrate, and serum Th1 cytokines were increased in AA patients. On the other
hand, AA often complicates atopic dermatitis (AD). However, the immunological aspects of
AA with AD are still poorly understood. Recently AD is categorized into the extrinsic and
intrinsic types. Extrinsic AD shows high total serum IgE levels and the presence of specific IgE
for environmental and food allergens, whereas intrinsic AD exhibits normal total IgE values.
Therefore, the objective of this study is to clarify the cytokine balances in AA with extrinsic
AD/intrinsic AD. In this study, the expression of intracytoplasmic cytokine, chemokine re-
ceptor, IgE were analyzed in healthy control, and patients with AA and AA+AD. Flowcyto-
metric analysis revealed the frequency of IFN-g producing CD8+T cells were significantly
lower in extrinsic AA with AD compared with AA. In addtion, IFN-g producing CD4+T cells,
extrinsic AA with ADwere significantly lower than controls and AA. Furthermore, the ratio of
IFN-gproducing CD4+T cells/IL-4 producing CD4+T cells was lower in AA with extrinsic AD
compared with AA. In AA, IFN-g producing CD8+T cells wereinversely correlated to IgE
level. Interesitngly, anti-IL-4Rarecepter antibody “dupilumab” showed efficacy not only
extrinsic AD but also AA in patients with AA+extrinsic AD. However, dupilumab showed no
remarkable effect on AA in the patient with AA+intrinsic AD. In conclution, AA is basically
classfied to Th1 disease. However, AA can be regarded as Th2-shifted disease in AAwith
extrinsic AD. The cytokine balance of AA should be considered in the selection of treatment
such as contact immunotherapy.

587
The dual role of stem cell-specific Bcl-2 function for epidermal regeneration
and cancer
A Geueke1,2, F Küster1,2, G Mantellato1,2 and C Niemann1,2 1 Center for Molecular Medi-
cine, University of Cologne, Cologne, Germany and 2 Institute of Biochemistry II, University
of Cologne, Cologne, Germany
Self-renewing tissues like the mammalian epidermis and its appendages go through cycles of
proliferation, terminal differentiation and apoptosis. To maintain tissue integrity and stem cell
(SC) function, these diverse processes need to sustain constant environmental assaults. In the
mammalian epidermis, multiple SC compartments have been identified, including SCs in the
hair follicle (HF) bulge. Bulge SCs are the primary cellular source for HF renewal. Previous
work has shown that bulge SCs are equipped with specific surveillance mechanisms pro-
tecting them against accumulation of DNA damage and cell loss. Importantly, protection of
HF SCs against DNA damage-induced apoptosis was shown to correlate with high levels of
the anti-apoptotic protein Bcl-2. Here we show that suprabasal bulge SCs (CD34+/Itga6Low),
are particularly dependent on Bcl-2 mediated protection. Thus, revealing heterogeneity in the
control of bulge SC survival which is required to maintain HF regeneration. Our data suggest
that loss of cell-matrix adhesion in suprabasal bulge SCs correlates with an increased pro-
apoptotic signature, rendering suprabasal bulge SCs prone to apoptosis and therefore more
dependent on Bcl-2. Bcl-2 is also known as a potent proto-oncogene associated with different
types of cancer. Using our previously established mutant Lef1 mouse model for oncogenic
stress and SC-driven tumorigenesis we could show that Bcl-2 expression is reduced in the SC
compartment but highly expressed in the tumors. Moreover, overexpression of Bcl-2 in
mutant Lef1 mice resulted in an increase of tumor incidence and frequency, suggesting sur-
vival and selection of Bcl-2 expressing SCs as cells of origin for tumor formation. In summary
our data reveal a dual role for Bcl-2 for epidermal regeneration and cancer. During HF
regeneration, Bcl-2 is selectively protecting suprabasal bulge SCs from apoptosis while upon
oncogenic stress, Bcl-2 is preventing cell death of potential tumor-inducing SCs, thereby
promoting tumor formation.
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Skin fibroblast heterogeneity and plasticity are determined by the local niche
A Korosec, S Frech, A Forsthuber, K Lipp and BM Lichtenberger Skin & Endothelium Research
Division (SERD), Department of Dermatology, Medical University of Vienna, Vienna, Austria
Mouse dermal fibroblasts arise from two distinct fibroblast lineages with unique functions in
skin development, homeostasis, regeneration and fibrosis. Fibroblasts of the two lineages
display differential expression of Wnt/b-catenin, Hedgehog and TGFb pathway and ECM
components and respond to different signals derived from neoplastic epidermal cells.
Intriguingly, fibroblast subset abundance and distribution as well as their expression profile
change as mice age and during the hair cycle, indicating a high plasticity within the dermal
mesenchyme. Recent single cell transcriptomics of human skin biopsies and in vitro analyses
of fibroblasts from explant cultures from human superficial and lower dermal layers suggest
that also human skin comprises several fibroblast subsets with distinct morphology, expres-
sion profiles and functions. We have established a protocol that permits isolation of distinct
fibroblast subsets from human skin by fluorescence-activated cell sorting (FACS), and per-
formed expression profiling and functional assays to characterize them. While FAP+/CD90-
cells display increased proliferation, express PDPN and NTN1, and cannot be differentiated
into adipocytes, FAP-/CD90+ and FAP+/CD90+ fibroblasts express high levels of ACTA2,
MGP, PPARg and CD36, and readily undergo adipogenic differentiation, a hallmark of
reticular fibroblasts. Flow cytometric analysis of fibroblasts isolated from superficial and
lower dermis revealed that FAP+/CD90- cells are enriched in the upper dermis, thus con-
firming that these cells represent papillary fibroblasts, while CD90+ fibroblasts derive from
the reticular lineage. Interestingly, although papillary and reticular fibroblasts are enriched in
the upper or lower dermis, respectively, they are not spatially restricted, and the microen-
vironment seems to affect their function. Our findings provide new tools to dissect the
functional heterogeneity and plasticity of fibroblast subsets in human skin pathogenesis.

589
Loss of GATA6 contributes to acne pathogenesis in human skin
B Oules1, C Philippeos1, M Tihy1, J Segal1, P Grange2, S Quist3, K Natsuga4, N Dupin2,
G Donati5 and FM Watt1 1 Centre for Stem Cells and Regenerative Medicine, King’s College
London, London, United Kingdom, 2 Cutaneous Biology Lab, Institut Cochin, Paris, France,
3 Clinic for Dermatology and Venerology, Otto-von-Guericke-University, Magdeburg, Ger-
many, 4 Department of Dermatology, Hokkaido University Graduate School of Medicine,
Sapporo, Japan and 5 Department of Life Sciences and System Biology & Molecular
Biotechnology Center, Turin, Italy
Although acne vulgaris is the most common human inflammatory skin disease, its pathogenic
mechanisms remain incompletely understood. Here we show that GATA6, which is expressed
in the upper pilosebaceous unit of normal human skin, is down-regulated in acne. GATA6
controls keratinocyte proliferation and differentiation to prevent hyperkeratinisation of the
epidermal infundibulum, which is the primary pathological event in acne. When overex-
pressed in immortalised human sebocytes, GATA6 triggers a junctional zone and sebaceous
differentiation program whilst limiting lipid production and cell proliferation. It modulates the
immunological repertoire of sebocytes, upregulating PDL-1 and IL10, and controlling their
ability to respond to Cutibacterium acnes. GATA6 expression contributes to the therapeutic
effect of retinoic acid, the main treatment for acne. In a human sebaceous organoid model
GATA6-mediated down-regulation of the infundibular differentiation program is mediated by
induction of TGFb signalling. We conclude that GATA6 is a key regulator of homeostasis in
the upper pilosebaceous unit and an actionable target in the treatment of acne.

590
Morphological and functional analysis on M3R mediated sweating in TSC1 k/o
mouse
F Yang2, M Wataya-Kaneda1, L Yang1,2, H Murota1,3 and I Katayama1,2 1 Department of
dermatology, Osaka University, Osaka, Japan, 2 Department of Pigmentation Research and
Therapeutics, Graduate School of Medicine, Osaka City University, Osaka, Japan and 3
Department of dermatology, Nagasaki University, Nagasaki, Japan
Tuberous sclerosis complex (TSC) is an autosomal dominant disorder with hyperactivation of
mTOR signaling pathway. Previously, we have reported that GSK3b signaling was involved in
sweating (Matsui S et al J Invest Dermatol 2014). More recent report suggested that hyper-
activation of mTOR signaling pathway also downregulates melanin synthesis through alter-
ation of GSK3b signaling However, that whether mTOR, the upstream of GSK3b, was also
involved in sweating, is still unknown. To investigate whether the sweating function was
impaired in TSC patients, and to further elucidate whether m-TOR was responsible for
sweating dysfunction. The sweating function of patients with TSC and healthy donors were
measured by Qsart (SKNe2000, Nishizawa, Japan). And using TSC model mice and wild-type
mice, sweating in mice footpads were induced by local acetylcholine injection, and then
sweat volume was evaluated by starch-iodine reaction. Furthermore, mTOR signaling was
assessed in mice tissues from footpads by immunohistochemical staining. Finally, rapamycin
gel (0.2%) were applied to mice footpads, the alterations of sweating function and mTOR
signaling were also examined. Decreased sweating was found in TSC patient and TSC model
mice. The decreased intracellular filaments were found in the TSC myoepithelial cells of
sweat glands. Rapamycin improved the decreased sweating in TSC model, it suggested that
TSC-mTOR signaling pathway might be involved in these processes.

591
A New 3D Skin Model Containing Autologous Immune Cells Reconstructed by
Tissue Engineering
Y Chaib1,2, S Larochelle1,2, C Mainzer3, B Closs4, C Gilbert2,5 and V Moulin1,2,5 1 Centre de
Recherche en Organogénèse Expérimentale de l’Université de Laval (LOEX), Québec, QC,
Canada, 2 Centre de Recherche du CHU de Québec-Université Laval, Québec, QC, Canada,
3 SILAB Inc, East Brunswick, NJ, 4 R&D department, SILAB, Brive, France and 5 Faculty of
Medicine, Université Laval, Québec, QC, Canada
The majority of current in vitro skin models lack an inflammatory system, vasculature, and
other characteristics of native skin, making them less relevant for the study of biological or
pathological processes related to the human skin. To fill this gap, we developed a skin model
containing immune and endothelial cells. Skin biopsies were enzymatically treated to isolate
epidermal and dermal cells. Following isolation, the epidermal fraction contained keratino-
cytes, melanocytes, lymphocytes T and Langerhans cells while the dermal fraction contained
fibroblasts, endothelial cells and immune cells (macrophages, lymphocytes, dendritic cells).
Fibroblasts were first cultured for 3 weeks with ascorbic acid to stimulate the production of an
extracellular matrix surrounding cells. The dermal fraction, that contained immune cells of
autologous origin to avoid activation of the immune system, was then seed onto one sheet
while the epidermal fraction was seeded on another sheet. These two sheets were then
superimposed and raised at the air-liquid interface to stimulate epidermis differentiation. After
2 weeks, a 3D skin model containing immune cells isolated from the same donor was ob-
tained. Histological studies revealed a stratified epidermis found on top of a dermis composed
of matrix and cells. Immunofluorescence staining showed viable autologous myeloid cells,
mast cells and T lymphocytes as well as an autologous capillary network (CD31+) in the
dermis. The creation of this first 3D model containing autologous immune cells paves the way
to increase knowledge into skin homeostasis as well as in diseases.

592
Cross-interactions of BMP and WNT signaling pathways attenuate androgen
effect on HFSC differentiation
JM Ceruti, FM Oppenheimer, GJ Leirós and ME Balañá ICT Milstein- Fundacion Cassara,
CONICET, Buenos Aires, Argentina
Hair follicle (HF) cyclical growth is ruled by interactions between dermal papilla cells (DPC)
and epidermal HF stem cells (HFSC). In androgenetic alopecia (AGA) androgens deregulate
these interactions impairing HFSC differentiation. BMPs and WNTs maintain hair-inducing
activity of DPC. We studied the role of BMPs on HFSC differentiation process to follicular
linage, induced by DPC, and on its inhibition by androgens. The activity of alkaline phos-
phatase, marker hair inductivity, decreased in DPC spheres treated with DHT, and it was
restored by the addition of BMP2. HFSC hair-linage differentiation was induced by condi-
tioned media from DPC spheres. Media conditioned in presence of DHT, impaired HFSC
differentiation, however, when DPC spheres media were conditioned in presence of DHTand
BMP-2, or BMP2 was added to media before use, HFSC differentiation was recovered, sug-
gesting that BMPs can overcome the inhibitory effect of DHT on HFSC differentiation. This
effect of BMP2 was reproduced in heterotypic spheres composed of DPC and HFSC. It is
known that Wnt/ ß-catenin signaling activation is necessary for HFSC differentiation. To
deepen in the mechanism by which BMPs could be exerting the pro- differentiating activity,
we analyzed the ß-catenin nuclear translocation in HFSC. When BMP2 was added to DPC
spheres conditioned media, ß-catenin translocation was favored in differentiating HFSC
compared with conditioned media alone or with DHT, implicating a cross-talk between BMPs
and WNT signaling pathway in HFSC. Moreover, we found lower expression of Dkk-1, a
known WNT signaling inhibitor, in BMP-2 treated DPC spheres. Even if further studies are
necessary to elucidate at which level the cross-interactions of BMP and WNT signaling may
occur, BMPs contribute to DPC inductivity and HFSC differentiation. We conclude that BMPs
are critical factors of the complex epithelial-mesenchymal interaction and their down-
regulation contribute to AGA development.

593
Label-free identification of human keratinocyte stem cells by deep
learning-based quantitative cell motion analysis
D Nanba1, T Hirose2, F Toki1, EK Nishimura1 and J Kotoku2 1 Tokyo Medical and Dental
University, Tokyo, Japan and 2 Teikyo University, Tokyo, Japan
Noninvasive identification and evaluation of cultured stem cells and their proliferative ca-
pacity advance stem cell-based regenerative medicine. Here we provide a novel quantitative
cell motion analysis that can identify human keratinocyte stem cells (holoclones) without any
labeling. We trained a Single Shot MultiBox Detector (SSD) deep learning model by using a
large number of phase-contrast images of cultured human epidermal keratinocytes. The SSD
model successfully identified keratinocytes in the phase-contrast images. The identified cells
were then traced with Kalman filter, an algorithm that estimates the state of a system from
observed data, by analyzing time-series phase-contrast images. This automated cell tracking
immediately gave us the velocity vector of individual keratinocytes, and enabled the quan-
titative evaluation of keratinocyte behavior in response to changes in culture conditions.
Furthermore, a combination of the automated cell tracking and clonal analysis revealed that
human keratinocyte stem cell colonies show a unique motion pattern, which enabled us to
identify the stem cell colonies with only velocity information of cells. We conclude that this
quantitative cell motion analysis can be applied as a reliable and noninvasive technology for
the identification of human keratinocyte stem cells without any labeling and a quality
assurance of a medical culture of human keratinocytes.

ABSTRACTS | Stem Cells, Skin Appendages and Tissue Regeneration

S316 Journal of Investigative Dermatology (2019), Volume 139



594
Skin Vasculature And Hair Follicle Stem Cells Cross-talking Associated With
Stem Cell Activation And Tissue Homeostasis
T Tumbar Molecular Biology and Genetics, Cornell University, Ithaca, NY
Vasculature cross-talking with epithelial stem cells is not understood in adult skin homeo-
stasis. Skin vasculature undergoes dramatic remodeling during adult hair cycle. Specifically, a
dermal horizontal plexus transiently neighbors the hair follicle stem cell activation zone
during the quiescence phase of hair homeostasis (cycle). We showed that increased density of
this plexus was induced by reciprocal mutations in the epithelium (Runx1) and endothelium
(Alk1). This increase in vasculature correlates with prolonged quiescence of hair follicle stem
cells and delayed entry into the hair growth phase, suggesting an inhibitory role of dense
vasculature neighboring stem cells. Suggestively, we find that skin vasculature produces
BMP4, a known hair follicle stem cell quiescence-inducing factor. Our work provides a
scaffold for understanding how reciprocal cross-talking between epithelial stem cells and
their neighboring vasculature promotes coordinated remodeling and modulates timing of hair
follicle stem cell activation for proper tissue homeostasis of adult skin.

595
New autologous engineered pigmented skin for human skin graft
J Lepivert3, C Pain1, E Desnouveaux3, V Casoli3 and M Cario1,2 1 University Bordeaux, Inserm
1035, Bordeaux, France, 2 Dermatology, National Reference Center for Rare Skin Disease,
Bordeaux, France and 3 Plastic & reconstructive surgery, University Hospital, Bordeaux,
France
Since many years, we studied human pigmentation using a model of skin reconstruct on dead
deepidermized dermis. These reconstructs were made with human primary cells obtained
from human skin (control or pathological). Since this model has a short lifetime, we improved
our technic of reconstruction to have efficient engraftment on immunodeficient mice in order
to achieve long-term studies such as effect of chronic irradiation. Furthermore, dermal
collagen-based matrices such as IntegraTM or Matriderm� were used as dermal substitute
from many years in reconstructive surgery. Thus, we developed a model of pigmented skin
reconstructs with, as dermal layer, a bovine collagen-based matrix colonized by fibroblasts.
On top of this dermal matrix keratinocytes and melanocytes were seeded to produce the
epidermal layer. In the dermal compartment, fibroblasts secreted human collagen and
remodeled the matrix. Both fibroblasts and keratinocytes secreted proteins of the dermo-
epidermal junction such as collagen IV and laminin. These proteins are essential for
epidermal differentiation and melanocyte basal location. This human model and a pig model
were xenografted with success on immunodeficient mice and mini-pigs respectively. Since all
our results were promising, we continued our research to produce an autologous-engineered
skin for clinical use. We performed numerous modifications especially for melanocytes and
keratinocytes culture and dermal remodeling. We obtained a skin with a remodeled dermis, a
dermal epidermal junction and a stratified epidermis with its stratum corneum. Our patent
(WO2016151134A1) is in preclinical step on immunodeficient mice. Preclinical step will be
finished in end of 2019. First results, 6 months follow-up of xenografted mice and histology of
reconstructed pigmented human skin, are in line with our expectations.

596
Selenium preserves keratinocyte stemness and delays senescence by
maintaining epidermal adhesion
L Jobeili1,4, P Rousselle5, D Béal1,2, E Blouin3, O Damour4 and W Rachidi1,2 1 INAC
Symmes, CEA Grenoble, Grenoble, France, 2 grenoble alpes university, Grenoble, France, 3
Labcatal Pharmaceuticals, Montrouge, France, 4 Cell and Tissu Bank of HCL Hopital
Edouard Herriot, Lyon, France and 5 LBTI UMR 5305 CNRS, Lyon, France
Skin is the largest organ of the body and the more exposed to free radicals produced by
cellular metabolism, stress and present in our external environment. Consequently, those free
radicals induce a premature skin aging and an increase of the risk of skin cancer. Supple-
mentation with anti-oxidant molecules is effective to reduce the effect of oxidative stress.
Among antioxidants, selenoproteins play a key role in antioxidant defense and in maintaining
a reduced cellular environment. Selenium, essential for their activity, is an essential trace
element that must be provided by diet or supplementation. Few studies have focused on the
protective role of selenium against chronological skin aging and/or photoaging even though
selenoproteins are essential for keratinocyte function and skin development. Here, our work
aim to study the role of selenium in skin homeostasis and aging. We demonstrate a role of
selenium on replicative life span of primary keratinocytes and on chronological aging of skin.
A low dose of selenium is effective on maintaining clonogenic potential over replicative life
span. Selenium protects keratinocyte stem cells against senescence via preservation of their
stemness phenotype through adhesion to the basement membrane. Additionally, using an
extended-live culture skin model mimicking chronological aging, our results shows that se-
lenium supplementation maintains the homeostasis of skin during chronological aging.
Controlled supplementation with Selenium could be a new strategy to protect skin against
aging.

597
Outer root sheath is able to synthesise glycogen from lactate-investigating
glycogen metabolism in human hair follicles
K Figlak1, R Paus2, G Williams3 and M Philpott1 1 CBCR, Blizard Institute, QMUL, London,
United Kingdom, 2 Dermatology&Cutaneous Surgery, University of Miami, Miami, FL and 3
Farjo Medical Centre, London, United Kingdom
Human hair follicles (HFs) have a high demand for energy and biosynthesis precursors ful-
filled mainly by aerobic glycolysis. HFs contain high levels of glycogen the main means by
which glucose is stored in the body. In the liver lactate is converted to glucose and glycogen
through gluconeogenesis via the Cori cycle. As the hair follicle is known to engage in aerobic
glycolysis with the generation of lactate the aim of this study is to investigate both the role of
glycogen in the hair follicle and whether the HF operates its own internal Cori cycle.
Glycogen was detected in the ORS and the cuticle of anagen HFs, significantly decreased in
catagen and was absent in telogen HFs. Key enzymes of glycogen metabolism including
glycogen phosphorylase (PYGL), phosphoglucomutase and glycogen synthase 1 were mainly
in the ORS suggesting this compartment to be the key site of glycogen metabolism in the HF.
Glucose uptake measured using a fluorescent derivative showed glucose localised as clear
granules in the ORS of anagen HF, whereas catagen HF show limited glucose uptake.
Treatment of cultured human HF with a PYGL inhibitor increased hair elongation in vitro and
delayed anagen to catagen transition. The essential enzyme for gluconeogenesis, phospho-
enolpyruvate carboxykinase (PCK1) was also present in the ORS. Primary ORS keratinocytes
upon inducing lactic acidosis showed a significant increase in GYS1 expression and glycogen
levels, confirming that the ORS is able to synthesise glycogen from lactate and engages in
gluconeogenesis and glycogen synthesis. In conclusion we show human HF have the capa-
bility to synthesise glycogen from lactic acid, implying an internal HF Cori cycle. Inhibiting
glycogen degradation increased hair elongation suggesting glycogen may contribute to
maintaining anagen. We suggest that HF may control their metabolism through a glycogen
shunt, allowing metabolic homeostasis during large shifts in glucose supply and demand.

598
Increasing follicular resistance to bacterial contamination: A novel
antimicrobial therapy?
J Lehmann1, J Chéret2, F Jimenez5, H Erdmann4, D Pinto3, F Rinaldi3, M Bertolini1 and
R Paus2 1 Monasterium Laboratory GmbH, Muenster, Germany, 2 Dermatology & Cutaneous
Surgery, University of Miami Miller School of Medicine, Miami, FL, 3 Giuliani S.p.A., Milan,
Italy, 4 Kosmed Klinik, Hamburg, Germany and 5 Mediteknia Clinic, Las Palmas de Gran
Canaria, Spain
Human hair follicles (HF) engage in olfactory receptor (OR)-dependent chemosensation via
OR2AT4 and continuous signaling is required for anagen maintenance ex vivo. OR2AT4 is
expressed mainly in the suprabulbar outer root sheath (ORS) and selectively targeted by the
synthetic sandalwood odorant (Sandalore�). Microarray analysis revealed that Sandalore�

strongly up-regulates dermcidin (DCD) transcription in microdissected HFs ex vivo. DCD is
an antimicrobial peptide with activity against S. aureus, S. epidermidis, P. aeruginosa and E.
coli previously thought to be produced only by sweat gland epithelium. We asked whether
Sandalore� I) up-regulates intrafollicular DCD peptide production, and II) renders organ-
cultured human HFs less susceptible to bacterial contamination. By in situ hybridization and
immunofluorescence microscopy epithelium of freshly embedded human scalp skin samples
from 3 healthy donors, we show that, in vivo, DCD shows almost negligible mRNA and
peptide expression in the HF epithelium and is mainly restricted to eccrine glands. After 6
days of HF stimulation with Sandalore� ex vivo, the intrafollicular production of DCD
peptide in ORS keratinocytes was significantly increased, also after topical Sandalore�

administration to organ-cultured human scalp skin. Importantly, Sandalore� significantly
reduced microbial contamination of human scalp HFs organ-cultured in the absence of an-
tibiotics. Moreover, the analysis of the culture medium of treated scalp skin suggest that
Sandalore� affects microbial balancing. Thus, our data suggest that “olfactotherapy” of hair
follicle diseases characterized by major microbial imbalances, such as acne vulgaris or
bacterial folliculitis, with selected odorants could be beneficial.

599
PPARg signaling modulation protects from hair follicle bulge stem cell damage
and cyclophosphamide-induced hair follicle cytotoxicity
I Piccini1, J Chéret2, S Ghatak1, MA Alam3, J Hardman4, H Erdmann5, F Jimenez3, C Ward1,
R Paus4 and M Bertolini1 1 Monasterium Laboratory, Muenster, Germany, 2 University of
Miami, Miami, FL, 3 Mediteknia Skin & Hair Lab, Las Palmas, Spain, 4 University of
Manchester, Manchester, United Kingdom and 5 Clinica Joelle, Dubai, United Arab Emirates
In oncology, permanent chemotherapy-induced alopecia (pCIA) remains an unfulfilled clin-
ical need. Irreversible hair loss may result from permanent damage of hair follicle bulge
epithelial stem cells (HFeSCs), some of which may undergo epithelial-mesenchymal transition
(EMT). To prove our hypothesis, we treated ex vivo full-length HFs with 4HC, a cyclophos-
phamide metabolite 4HC, which routinely induces reversible CIA and sometimes pCIA.
PPARg signaling is known to have a protective role in eSCs biology. Therefore, we addi-
tionally tested whether NAC-GED-0507-Levo (NACGED), a PPARg modulator, may protect
HFs from 4HC-induced damage. Ex vivo, treatment with 4HC (3mM, 30mM) induced HF
cytotoxicity and promoted dystrophic catagen development. Moreover, 4HC caused reduc-
tion of CK15+ bulge cells number, mainly by inducing apoptosis. Interestingly, 4HC also
induced EMT in the bulge epithelium, as indicated by decreased E-cadherin expression,
upregulation of fibronectin and appearance of vimentin+ intra-bulge cells. HFs pretreatment
with 0.01-1mMNACGED before addition of 4HC provided relative protection from induction
of cytotoxicity without preventing catagen development. Finally, NACGED treatment also
antagonized CIA-induced intra-bulge EMT by counteracting both E-cadherin expression
reduction and increased vimentin+ cells number. Our data suggest that pCIA irreversibility
may indeed result from apoptosis and/or EMT-mediated destruction of CK15+bulge eSCs.
Modulation of PPARg signaling could provide an effective strategy for managing permanent
hair loss in chemotherapy-treated cancer patients.
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600
Differential Molecular Signature of Dermal Papilla Cells (DPCs) from Balding
and Non balding Scalp in 2D, 3D culture and Co-culture with Adipose-derived
stem cells (ASCs)
R Borhan 1 blizard institute, London, United Kingdom and 2 Inserm, Paris, France
Androgenic alopecia affects hair follicles (HFs) from frontal and vertex area. Hair inductive
properties of DPCs are lost in bi-dimentional (2D) culture. In a recent study three dimentional
(3D) structure of cultured DPCs was able to recapitulate 22% of molecular signature of the
intact dermal papilla. The aim of this study is to compare gene expression differences be-
tween DPCs from balding scalp and non balding scalp (occipital area) and their changes in
2D and 3D cultures. We investigated whether 3D structure of these immortalized cells and
their co-culture with ASCs could increase the expression of hair inductivity markers. 2D
culture and spheroids from B-PDCs and NB-DPCs and also co-culture of immortalized DPCs
with ASCs were established, followed by analysis of gene expression. RNA sequencing
-Deseq analysis with14 million reads/ sample and 98% alignment to the genome- then gene
clustering by using Panther gene software were performed. Both immortalized DPCs in 3D
culture and co-culture model showed a significant increase of expression of some hair
inductivity markers such as WNT5A and FGF7 compared to 2D culture. However, the in-
crease of expression of WNT5Awas more important in co-culture with ASCs compared to 3D
culture with ASCs. DKK1 (inhibitor of Wnt signaling pathway) is strongly downregulated in
both immortalized DPCs in 3D and co-culture models compared to 2D model. It was pre-
viously reported that androgens upregulate DDK1 gene expression in DPCs and recently
spheroid DPCs lowered the expression of DKK1. Our result confirms this latter finding. Unlike
2D DPCs, intact DPCs are trichogenic. Some genes present in intact DPC are only upregu-
lated in immortalized cells in co-culture with ASCs and not in 3D culture such as COL23A1,
PTGS1, MEGF10 and RASD1. To sum up, DPC spheroids and their co-culture with ASCs seem
to have a more inductive profile than 2D DPCs. Co-culture model seem to better restore some
hair inductive molecular features present in intact DPCs, in immortalized DPCs than 3D
model.

601
Digital histological image analysis underpins the role of immune privilege
collapse in the sweat glands in the etiopathogenesis of syringotropic
autoimmune diseases
Y Shimoda, Y Yamazaki, M Kimishima and M Ohyama Department of Dermatology, Kyorin
University Fuculty of Medicine, Mitaka-shi, Japan
Syringotropic cell infiltration is recognized as histological hallmarks in autoimmne diseases,
including lupus eythematosus (LE) and Sjögren syndrome (SjS). Previously, we implicated the
existence of immune privilege (IP) in the human sweat gland (SG). In this study, we adopted
inedepth digital histological image analyses in combination with human skin organ culture
to dissect the role of SG IP collapse in syringotropic inflammation. The digital image analysis
allows the quantification and statistical analyses of differential expression of IP molecules in
immunohistochemically stained sections. In the normal SG (n¼10), MHC class I expression
was decreased in the sweat duct and the secretory portion compared to the basal layer of the
epidermis (BE) at the ratio of 0.79 and 0.67 respectively. In addition, IPeguardians, macro-
phage migration inhibitory factor (MIF) and a melanocytic stimulating hormone (aMSH),
were most uperegulated in the SG secretory portion with minimal expression in BE. In LE
(n¼7) and scleroderma/ morphea (Scl/morph; n¼9), MHC class I was uperegulated in the
ductal and the secretary portion when compared to the control, while, in SjS (n¼4), differ-
ential expression was noted in the secretory portion alone. Interestingly, the expression level
of MIF inversely correlated with that of MHC class I (r¼-0.76, p<0.01). Downeregulation of
aMSH in SG was detected only in LE (p<0.01). Of note, the severity of inflammatory change
and MIF andaMSH expression levels were inversely correlated in LE respectively (r¼0.85,
0.76, p<0.05). Importantly, in human skin organ culture model, intratissue injection of
IFNeg, the master IP dysregulater, uperegulated MHC class I by 2.52efold besides
downeregulating MIF and aMSH by 0.74e, 0.75efolds, respectively. These findings unveil
previously less recognized dysregulation of IPerelated molecules in SG and suggest a pu-
tative role of SG-IP collapse in the etiopathogenesis of syringotropic autoimmune disorders.

602
Sox13 is a novel marker for hair follicle development and differentiation
M Noto1, N Noguchi1, M Manabe2 and S Osada1 1 Department of Dermatology and Plastic
Surgery, Akita University Graduate School of Medicine, Akita, Japan and 2 Sotoasahikawa
Hospital, Akita, Japan
The Sry-related high-mobility-group box (Sox) gene encodes a transcription factor family that
plays crucial roles in the determination of cell fate and organogenesis. Sox13, a group D
member of the Sox family, is expressed in various tissues such as brain, cartilage, hair, kidney,
pancreas, liver, kidney and blood vessels. However, knowledge of the biological roles of
Sox13 is largely limited. To examine the precise expression domains of Sox13 protein and its
role in mouse development, we generated Sox13-LacZ-knock-in mice (Sox13LacZ/+), in which
the Sox13 coding sequence was disrupted by an in-frame insertion of the b-galactosidase
(LacZ) gene. Using the knock-in mice, we examined spatiotemporal expression patterns of
Sox13 in the hair follicle and its role in hair development. X-gal staining in Sox13LacZ/+

embryos revealed that Sox13 is initially expressed in the epithelial portion of the placode at
E14.5, and subsequently in the hair germ and the hair peg during hair follicle morphogenesis.
Immunohistochemistry with an anti-b-galactosidase antibody and anti-hair keratin antibodies
that specifically mark the different layers of the hair follicle revealed that during the postnatal
phases of hair development Sox13 was predominantly expressed in the outer root sheath.
However, the integumentary structures of Sox13LacZ/LacZ mice were grossly and histologically
normal. These results suggest that although Sox13 is dispensable for epidermal and adnexal
development, Sox13 is a novel marker for early hair follicle development and differentiation.

603
Pathological modeling of epidermolysis bullosa simplex (EBS) using induced
pluripotent stem cells (iPSC)
M Bonnette1, M Saidani2, S Domingues2, G Lemaitre1, N Holic-Barlet1, A Darle2, C Martinat1

and C Baldeschi1 1 Genodermatose, Inserm U861, Corbeil-Essonnes, France and 2 CECS,
I-Stem, Corebil-Essonnes, France
Epidermolysis Bullosa simplex (EBS) is a rare disease, characterized by blistering and erosion
of the skin and mucous membrane where the separation occurs within the basal layer of the
epidermis due to fragility of basal keratinocytes. This disease is mostly inherited in autosomal
dominant fashion, mostly due to mutations affecting either keratin 5 (KRT5) or keratin 14
(KRT14) genes. Most of reported EBS human models come from patient immortalized cell
lines which limit the study of pathological phenotypes. Thanks to their capacity of self-
renewal and pluripotency, human induced pluripotent stem cells (iPSC) represent an un-
limited source of cells, which can be differentiated in all cell types of the organism, including
skin cells. In order to better understand the cellular and molecular mechanisms associated
with EBS and identify therapeutic targets, keratinocytes model using human iPSC carrying the
causal mutation of EBS was developed. Keratinocytes derived from K5 EBS-iPSC (K-EBS)
present at cellular level, a default of proliferation, a sensibility to osmotic shock, an enhanced
formation of aggregates and an enhanced migratory activity after a scratch-wound assay. At
molecular level, K-EBS present a default in the proliferative signaling pathway implicating the
activation and phosphorylation of the protein ERK, as well as a default of protein quantity of
hemidesmosomal proteins such as the complex integrin a6/b4, and the cytolinker Plectin.
Those keratinocytes highlight phenotypes at cellular and molecular level, associated with the
pathology. In light of those results, this model proves robust for the identification and un-
derstanding of the molecular mechanisms related to EBS, allowing its use for a pharmaco-
logical screening to identify molecules allowing the correction of these mechanisms.

604
Towards the development of a completely humanized model for the
investigation of sensory nervous system in scalp skin ex vivo
J Cheret1, I Piccini2, L Ponce2, M Bertolini2 and R Paus1 1 Dr. Phillip Frost Department of
Dermatology and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami,
FL and 2 Monasterium Laboratory, Muenster, Germany
Human scalp skin and hair follicles (HF) (most prominently at the level of the bulge) are
densely innervated by sensory peripheral nerve fibers (NF) suggestingthat neuromediators
released by cutaneous NFs impact on human epidermis and HF activities and vice versa.
While imbalance of this complex bi-directional communication, associated e.g. with
neurogenic skin inflammation, may contribute to the development of skin and hair disorders,
it has not yet been possible to dissect these bi-directional interactions in a fully humanized re-
innervated ex vivo model. For this purpose, we have placed full-thickness human scalp skin
punches directly onto a layer of human iPSC-derived neural stem cells (nSCs), or human iPSC-
derived sensory neuron progenitors (snPs) and cultured them in neurotrophin-supplemented
serum-free culture medium at the air-liquid interface. While no remaining NFs were detected
in human scalp skin after 10 days ex vivo, PGP9.5+ NFs were observed after 10 to 15 days of
skin co-cultures with human nSCs or snPs. Interestingly, some of newly developed NFs
around HFs were NF200+, indicating the presence of myelinated NFs. While skin re-inner-
vation did not induce major changes in overall epidermal and HF morphology, the presence
of neurons up-regulated the proliferation and apoptosis of epidermal and hair matrix kera-
tinocytes and K15+ bulge cells at the different days of culture. We are currently characterizing
the phenotype of the axons generated, the neuromediators released by the newly generated
NFs, and their interactions with mast cells. Once fully established, this assay provides
unparalleled preclinical research opportunities for dissecting and manipulating the bi-
directional communication between human sensory NFs with defined skin cell populations in
native human skin under physiological and pathological conditions.

605
3D-SeboSkin model application in Hidradenitis suppurativa/acne inversa
X Hou1, AM Hossini1, G Nikolakis1 and CC Zouboulis1,2 1 Departments of Dermatology,
Venereology, Allergology and Immunology, Dessau Medical Center, Brandenburg Medical
School Theodor Fontane, Dessau, Germany and 2 EHSF e.V., Dessau, Germany
Hidradenitis suppurativa/acne inversa (HS) is a chronic, recurrent skin disease of the hair
follicle. It manifests with painful, deeply localized, inflammatory skin lesions that occur in
apocrine gland-rich areas of the skin, most commonly in the axillae and the inguinal and
anogenital regions (Dessauer definition). The central pathogenic event in HS is believed to be
the occlusion of the hair follicle leading to a perifollicular lymphohistiocytic inflammation.
The purpose of this work was to develop a human HS model which could help to understand
the pathophysiology of HS and to determine the action of therapeutic candidates. The 3D-
SeboSkin technology (Nikolakis G et al. Exp Dermatol 24:497-502, 2015) was applied to co-
culture explant involved and uninvolved skin of HS patients in direct contact with SZ95
sebaceous gland cell cultures for 3 days. The data obtained was compared with skin speci-
mens from the same patients cultured alone under similar conditions. Detection of differential
expression of HS biomarkers detected in own previous work at the mRNA and protein level
was performed by H&E staining and immunohistochemistry in a group of female patients
(median age 42 years, range 38-48, n¼4). The study was approved by the Ethics Committee of
the Charité Universitaetsmedizin Berlin. Using the HS 3D-SeboSkin model the structural
integrity of the epidermis could be better maintained in comparison with the skin specimens
cultured alone. Moreover, the 3D-SeboSkin setting facilitated the reproduction of the differ-
ential expression and pattern of several HS biomarkers (S100A9, CK16, SERPINB3) in
epidermal and dermal tissue and the appendages. In conclusion, we present a reproducible,
human model for studying HS. Moreover, we confirm the evidence of a beneficial interaction
between HS skin explants and human SZ95 sebocytes to conserve skin integrity ex vivo.
These data corroborate the value of the presented HS 3D-SeboSkin model for further HS
research.

ABSTRACTS | Stem Cells, Skin Appendages and Tissue Regeneration

S318 Journal of Investigative Dermatology (2019), Volume 139



606
Predicting the novel function of sweat glands via transcriptome analysis of
anhidrotic patients
N Murayama1, H Murota1 and D Okuzaki2 1 Dematology, Nagasaki University Graduate
School of Biomedical Sciences, Nagasaki, Japan and 2 Genome Information Research
Center, Osaka University, Research Institute for Microbial Diseases, Osaka, Japan
IIn humans, perspiration is essential for skin homeostasis. Sweat consists of metabolites,
antibiotic peptides, and electrolytes; and it contributes to body temperature regulation, im-
mune defense, and moisture retention. Acquired idiopathic generalized anhidrosis (AIGA) is
an intractable disease that causes skin dryness and may result in fatal heatstroke. Symptoms
related to AIGA impair patient quality of life scores; however, there are currently few
promising treatment strategies. The etiology of AIGA remains obscure; therefore, further study
is greatly warranted to better establish disease therapy. To investigate the pathogenesis of
AIGA, transcriptome analysis was used to identify pathogenic genes by comparing skin
specimens from anhidrotic and hidrotic areas of AIGA patients. Unexpectedly, genes related
to immune-cell activation were upregulated in hidrotic sweat glands and, in contrast, were
downregulated in anhidrotic sweat glands (e.g.,Th1 pathway, Calcuim-induced T lympho-
cyte). These results suggest a possible role of sweat glands in cellular immunity.

607
The putative tribbles homolog 3 (TRIB3) activator honokiol suppresses
lipogenesis, and exerts anti-proliferative as well as anti-inflammatory
effects on human sebocytes
K Tóth1, D Ádám1, J Arany1, P Faragó1, JL Arbiser2, CC Zouboulis3, T Bı́ró4,5 and A Oláh1

1 Department of Physiology, University of Debrecen, Debrecen, Hungary, 2 Department
of Dermatology, Emory University School of Medicine, Winship Cancer Institute, Atlanta
Veterans Administration Health Center, Atlanta, GA, 3 Departments of Dermatology,
Venereology, Allergology and Immunology, Dessau Medical Center, Brandenburg Medical
School Theodor Fontane, Dessau, Germany, 4 Hungarian Center of Excellence for Molecular
Medicine, Szeged, Hungary and 5 Department of Immunology, University of Debrecen,
Debrecen, Hungary
We have previously shown that cannabidiol (CBD) exerts complex anti-acne effects in vitro, and
in vivo efficiency of topically administered CBD in moderate to severe acne is currently being
assessed in a phase II clinical trial (ID at clinicaltrials.gov: NCT03573518). We have also
demonstrated that anti-acne effects of CBD were at least in part mediated by the activation/up-
regulation of tribbles homolog 3 (TRIB3). Thus, here, we aimed to assess the effects of the plant-
derived TRIB3-activator honokiol (HNK) on human SZ95 sebocytes. We showed that, up to 20
mM, HNK did not impair viability (24/48 hrs; MTT-assay), but concentration-dependently
decreased sebaceous lipogenesis (SLG) (24/48 hrs; Nile Red). To explore its putative anti-acne
potential, we further assessed the effects of HNK on arachidonic acid (AA)-induced enhanced,
acne-mimicking SLG. Importantly, non-cytotoxic HNK concentrations suppressed the lipogenic
action of AA (24/48 hrs; Nile Red), and exerted significant anti-proliferative actions (72 hrs;
CyQUANT-assay). Moreover, HNK was able to suppress the lipopolysaccharide-induced pro-
inflammatory response of human sebocytes, as monitored by the expression (interleukin [IL]-1a,
IL-1b, IL-6, IL-8, and tumor necrosis factor-a) and release (IL-8) of pro-inflammatory cytokines (3
hrs; Q-PCR and ELISA). Collectively, our data demonstrate that HNK exhibits complex anti-acne
effects in vitro. These findings may therefore encourage the systematic exploration of topically
applied HNK in the clinical management of acne.

608
Augmentation of Sebum Production and Cell Proliferation by Cyclosporine in
Hamster Sebocytes in vitro
T Kiuchi and T Sato Department of Biochemistry, Tokyo University of Pharmacy and Life
Sciences, Tokyo, Japan
Eruptive sebaceous hyperplasia has been reported to appear in male organ transplant patients
treated with an immunosuppressive drug, cyclosporine. In addition, it has been reported that
there is no onset of eruptive sebaceous hyperplasia on other immunosuppressive medications
with azathioprine or prednisolone. Therefore, cyclosporine may directly influence sebaceous
gland functions such as sebocyte lipogenesis and proliferation. In the present study, when
hamster sebocytes were treated with cyclosporine, oil-red O staining revealed that intracel-
lular lipid droplet formation was augmented in a dose-dependent manner. As in the case of
5a-dihydrotestosterone (5a-DHT), the augmented lipid droplets resulted from an increased
production of triacylglycerol (TG), which is a major component of sebum. Furthermore, when
hamster sebocytes were treated with cyclosporine in the presence of 5a-DHT, cell prolifer-
ation was dose-dependently increased. Taken together with the fact that the skin is one of the
principal sites of the accumulation of cyclosporine, these results suggest that cyclosporine
directly augments not only sebum production but also sebocyte proliferation, which may
cause eruptive sebaceous hyperplasia in organ transplant patients.

609
Production of clinical grade temporary epidermal substitute obtained from
hESC derived keratinocytes for the treatment of sickle cell leg ulcers: a
challenge for regenerative medicine
S Domingues2, A Darle2, J Polentes2, G Lemaitre1 and C Baldeschi1 1 INSERM UEVE 861,
Corbeil-essonnes, France and 2 CECS, ISTEM, Corbeil-essonnes, France
Skin is the largest organ of the body involved in self-protection against external damages.
Epidermis, the upper layer of the skin is mainly composed of keratinocytes organized to form
a physical barrier at the interface of the environment. Some of diseases associated to genetic
mutations or not could weaken this protection and lead to the disruption of skin integrity. Cell
therapy approaches using adult keratinocytes are currently envisaged however these cells
present limited proliferative capacities and variability in genetic background. Access to an
unlimited source of embryonic pluripotent stem cells (hESC) will aim at overcoming these
limitations since these cells are available in unlimited quantities thanks to their unlimited
proliferation capacity and their pluripotency. In this context, a protocol allowing the gener-
ation of keratinocytes from hESC able to perform functional pluristratified epidermis was
developed. In the perspective of a human clinical application, the entire protocol have been
optimized and adapted following good manufacturing practice (GMP) conditions from a
clinical grade hES cell line (RC9) obtained at the Biotech Company Roslin Cells. A quality
control of the keratinocytes was established. These controls include the checking for con-
taminations, karyology, and viability. Specific controls such as the analyses of the expression
of keratinocytes markers and the absence of pluripotency markers were performed to verify
the quality of the keratinocytes cells bank. In addition, a clinical grade support was selected
for this capacity to allow the formation of a pluristratified epidermis in vivo. To certify the
safety in human therapy using cells derived from hESC, pre-clinical experiments will be
performed to analyze the theoretical risk of a cell shedding to distant organs, and tumori-
genicity due to residual pluripotent cells.

610
Hibiscus abelmoschus seed extract induces remodelling of the papillary
dermal fibrillin-rich microfibrils
KT Mellody1, E Bradley2, P Halai1, L Cotterell1, J Horn1, C Griffiths1, M Bell2 and RE Watson1

1 Centre for Dermatology Research, University of Manchester, Manchester, United Kingdom
and 2 Walgreens Boots Alliance., Nottingham, United Kingdom
Hibiscus abelmoschus seed extract is used in anti-ageing cosmetics and improves both the
firmness of skin and reduces the appearance of wrinkles. Whilst it promotes collagen pro-
duction, less is known about its wider impact upon the remodelling of the dermal extracel-
lular matrix (ECM). In this study we investigated its effects upon the expression and deposition
of key ECM biomarkers. A formulation containing the botanical derivative was prepared as an
oil in water gel cream and applied to photoaged extensor forearm of healthy individuals
(n¼9; aged 61-79). The test product and vehicle control (30 ml) were re-applied every 4 days
over a 12-day period under occlusion; all-trans retinoic acid (RA; 0.025%) was applied for the
final 4 days, as a positive control. Skin biopsies (3 mm diameter) were obtained from all sites
and the expression of selected biomarkers compared against baseline biopsies derived from
an area of untreated but occluded extensor forearm skin. Epidermal thickness was signifi-
cantly increased in skin treated with RA (63.6 � 23 mm) compared to baseline (37.1 � 5.8
mm; p< 0.0001). Epidermal convolution, and elastic fibre deposition, as determined by
Weigert’s Fuchsin staining, were found to be unaffected by any of the applications. Using a
semi-quantitative ordinal scale to assess de novo ECM deposition, papillary dermal fibrillin-
rich microfibrils were found to be significantly increased in response to treatment with H.
abelmoschus (3.42 � 0.53, p<0.01) or RA (3.4 � 0.46, p<0.01) compared to the baseline
(2.48 � 0.52). There was no significant difference between the baseline and the vehicle
control (vehicle, 2.99 � 0.85). This study suggests that remodelling and new synthesis of
papillary dermal fibrillin-rich microfibrils, induced by the H. abelmoschus seed extract, may
contribute towards the marked improvement in the appearance of age-related wrinkles when
included in over-the-counter anti-ageing cosmetics.

611
4D bioprinting for regenerative medicine solutions
C Van Der Mee, C Poiron, M Salducci, E Pagin, V Bergeron, M Garcia, L Hutter, D Fayol and
F Guillemot Poietis, Pessac, France
Despite great scientific and clinical successes, few tissue engineering products have so far
made their way to the industrial and commercial phase, depriving patients to benefit from
innovative treatments. Producing advanced therapy medicinal products remains a cumber-
some process with costs, reproducibility and scalability issues. Automation of production
processes should be key to achieve quality controlled and repeatable biomanufacturing.
Poietis develops biomanufacturing solutions based on bioprinting technologies for the design
and the production of tissues, like the full thickness skin model Poieskin�. The fabrication
process follows three main steps: (1) tissue design where the 3D patterns of cells and materials
are defined through a proprietary tissue CAD software; (2) tissue biofabrication consisting in
the layer-by-layer deposition of collagen, fibroblasts and keratinocytes; (3) tissue maturation
during which cell patterns evolve towards the final functional tissue architecture. Bio-
fabrication is performed using the proprietary Next-Generation Bioprinting platform
combining microvalve and laser assisted bioprinting. Unit controls is performed using
embedded image analysis tools to assess production quality. The Quality-by-Design
methology is used to determine CMA (critical material attributes) and CPP (critical process
parameters). We demonstrate a control over the 3D cell organization and a relation between
the initial 3D cell pattern and the cell reorganization dynamics. The use of the Quality-By-
Design methodology enabled to hierarchize the CMA and CPP and consequently incre-
mentaly improve the reproducibility and quality of the produced tissues. The biofabrication
strategy described here is generic and can be applied to the design and production of any
tissue. The routine production of Poieskin� for in vitro research applications demonstrates the
industrial maturity of bioprinting and is a key milestone towards the development of clinical
bioprinters for the production of tissue grafts.
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Targeted hair follicle delivery of hydrophilic molecules
S Vootukuri Reddy, M Philpott and G Trigiante Blizard Institute, Queen Mary University of
London, London, United Kingdom
Delivery of active molecules to the hair follicle for the purpose of hair growth promotion or
inhibition is complicated by the concomitant undesired delivery of the molecules to inter-
follicular epidermis. We describe a new formulation designed to specifically penetrate the
vacant hair follicle during epilation while avoiding epidermal cells. Using a combination of
short chain esters and ethanol we were able to deliver an aqueous solution of hydrogen
peroxide to human hair follicles from normal skin biopsies by means of epilation carried out
with a standard epilator, followed by histology, H&E and cleaved caspase 3 staining. The
application lasted less than a minute. Epidermal keratinocytes structure and viability were not
affected by the treatment, which instead caused structural follicular damage and diffuse
apoptosis in the outer root sheath as visualized. Several hydrophilic molecules (for example
eflornithine, nicotinamide, soybean trypsin inhibitor) are known in the literature to inhibit
hair growth and it would be desirable to increase their concentration at the site of action, the
hair follicle. The selectivity of the vehicle, ease of application and known safety of the in-
gredients used make this method a novel and promising approach to the treatment of hair
growth disorders.

613
Assessment of the induction and morphogenic potential of human hair matrix
cells and dermal papilla fibroblasts ex vivo
I Piccini1, K Bakkar3, C Collin-Djangoné3, EA Langan4, J Gherardini1, R Paus2 and M Ber-
tolini1 1 Monasterium Laboratory, Muenster, Germany, 2 University of Miami, Miami, FL, 3
L’ORÉAL Research & Innovation, Aulnay-sous-Bois, France and 4 Luebeck university, Lue-
beck, Germany
Hair transplantation is used routinely for the management of androgenetic alopecia, the most
common cause of hair loss. However, patients must have enough donor hair follicles (HFs) for
transplant surgery. Alternative technologies that could potentially generate HFs in vitro would
be beneficial. Efforts to recapitulate HF morphogenesis, using mouse embryonic cells or
primary human adult epidermal or outer root sheath (ORS) keratinocytes, in combination
with human primary dermal papilla fibroblasts (DPs), have been largely unsuccessful. We
aimed to assess the inductive and morphogenic potential of DPs in combination with primary
human adult hair matrix cells (HMx), i.e. the cells interacting with DPs in vivo. A mixture of
labelled HMx and DP cells was injected in human scalp skin and cultured ex vivo. The
injected cells proliferated for at least 3 days and were detectable in the dermis for 10 days. At
day 6, HMx no longer proliferated, but did not undergo apoptosis, presumably reflecting
differentiation. We also generated in vitro self-aggregated DP spheroids that, when co-
cultured with human adult HMx, resulted in the formation of HF organoids. Labelled DP-
HMx organoids placed in human skin (in a 1 mm wound) could be tracked for 10 days in ex
vivo skin organ culture. Within the organoids, HMx cells underwent proliferation and dif-
ferentiation. HMx stained positively not only for AE13 and K85 (pre-cortical HMx keratins),
but surprisingly also for K6 (ORS specific keratin, up-regulated during wounding) in vitro and
ex vivo. Inner root sheath specific keratin K71 staining was negative and hair shaft production
was absent. Longer culture period may be needed for generating fully formed HFs from HMx-
DP organoids. Although further evidence is required, our preliminary data potentially open
up a new application for regenerative medicine technology in hair loss disorders and wound
healing.

614
Humanized mouse model for hair follicle studies
E Chermnykh1,3, E Kalabusheva1,3 and E Vorotelyak1,3,2 1 Cell biology, Koltzov Institute of
Developmental Biology, Moscow, Russian Federation, 2 Biological department, Lomonosov
Moscow State University, Moscow, Russian Federation and 3 Department of Regenerative
Medicine, Pirogov Russian National Research Medical University, Moscow, Russian
Federation
Xenografting of human skin to the immunodeficient mice is one of the most invaluable ap-
proaches for the in vivo investigation of human hair follicle morphogenesis. In our study we
have established a model of human skin transplantation to nude mice enabling the investi-
gation of in vivo morphogenesis of human hair follicles. Strips of full-thickness human adult
scalp skin (0.5x2 cm) taken from hair-bearing areas of normal individuals were grafted onto
the back of nude mice using mouse skin flap technique to prevent graft drying. Histologic
efficiency of donor engraftment and recovery process were analyzed. Two weeks following
transplantation, visual examination of the grafts revealed live, intact and slightly contracted
human skin. Histological examination 2 months after transplantation showed that the grafts
were well integrated into mouse skin, the epidermis had human origin, as confirmed by
morphological analysis and hNuclei staining, human hair follicles survived and produced
hair shafts. Immunohistological visualization of proliferation, differentiation and apoptosis
processes revealed normal anagen hair follicles. Xenotransplantation of human tissue by way
of skin strips allowed us to increase an efficiency of transplantation procedure as compared to
follicular unit grafting technique. In summary, we confirm that nude mice provide an
adequate model of human hair follicle growth ensuring human skin graft integrity and
engraftment for at least two months. This model may be used for preclinical human trial
purposes and in vivo hair morphogenesis research.

615
Evaluation of a combination of botanical extracts designed to protect hair and
scalp from air pollutants: in vitro and clinical studies
A Perrin1, C Gondran1, C Coquet-Morel1, E Oger1, R zhao2, X Qu2 and K Cucumel1 1
Ashland Global Skin Research Center, Sophia-Antipolis, France and 2 Ashland, Shanghai,
China
The exposure of hair and scalp to air pollutants has been associated with a pro-oxidant effect,
increased AhR (Aryl hydrocarbon Receptor) signaling and inflammation status, reduced
microvasculature in the dermal papilla, decreased melanin synthesis in the hair bulb, as well
as increased sebum secretion and scalp sensitivity. in vitro and ex vivo models were used to
investigate the effect of pollution, including cultures of keratinocytes from scalp skin, 3D
spheres of human dermal papilla cells or ex vivo scalp biopsies, that were exposed to PM2.5
or cigarette smoke. A combination of botanical extracts obtained from Pisum sativum and
Salvia hispanica was evaluated for their potential effect to mitigate the negative effects of
pollution exposure stress on the hair and scalp. A decrease in CYP1A1 (AhR signaling), a
reduced level of IL1R1 (receptor for interleukin-1), and an increased level of VEGFA were
observed in in vitro experiments. Then, 2 clinical study were conducted : a short-term study
(with 5-hour application of the combination of extracts on scalp that had been stressed by
cigarette smoke exposure) and a long-term study (with 42 days of application of a hair serum
(containing either the combination of extracts or a placebo) on the scalp of 40 volunteers
living in a large urban area). The short-term study showed that oxidative damage on scalp
stratum corneum was decreased after application of the combination of extracts. For the long-
term study, evaluations were performed on scalp health and scalp soothing, and revealed that
this combination of extracts helped to re-balance the scalp’s oiliness, improve the scalp’s
hydration and scalp barrier, and decrease scalp irritation and flaking.

616
Proteomic evaluation of four botanical extracts on skin cells
C Nizard1, O Jeanneton1, S Aubailly1, E Leblanc1, J Sage1, M Juan1, K Pays1, S Schnebert1, C
Bernarde2, J monneuse2, G Skorski2 and I Metton2 1 Life Sciences Department, LVMH
RECHERCHE, Saint Jean de Braye, France and 2 Phylogen, Bernis, France
In this study we investigated the effect of four botanical extracts derived from jasmine,
Longoza, peony and lily on human skin cells. Firstly we used a proteomic approach in order
to highlight main biological pathways enhanced by our extracts. Then we evaluated the
ability of a combination of these four extracts to protect stem cells. First of all we proceed to
protein identification and relative quantification using LC-MS/MS method on skin cells
treated or not with each of our botanical extracts. We found particularly that, among other
pathways, jasmine extract increases mitochondrial respiration, Longoza displays potential
wound healing and regenerative effects, peony enhances energy pathways and lily acts on
proteome renewal. Then, we treated basal/progenitor keratinocytes with a complex
composed of our four extracts. It resulted in a significant increase in a6 integrin (+16%) and
b4 integrin (+24%) protein expression compared to untreated cells. We show here that our
botanical extracts have specific and complementary beneficial effects on skin cells and
should be used in combination in a topic formulation to enhance global skin quality.

617
Generation of immortalized sweat gland myoepithelial cells and eccrine sweat
gland research model
T Hayakawa1, R Kurata1,2, F Fujita1,2, F Okada1,2 and K Sekiguchi3 1 Graduate School of
Pharmaceutical Sciences, Osaka University, Suita, Japan, 2 Fundamental Research Institute,
Mandom Corp, Osaka, Japan and 3 Institute for Protein Research, Osaka university, Suita,
Japan
The increased incidence of heat stroke is caused by reduced sweating as a result of failures in
tissue homeostasis that occur with aging. Specifically, tissue homeostasis is disrupted by the
exhaustion of stem cells. We previously revealed that myoepithelial cells are the stem cells of
sweat glands, thereby heat stroke can be avoided by preventing myoepithelial cell loss.
Although myoepithelial cells serve as a useful tool for revealing their depletion, only a single
strain of sweat gland cells, NCL-SG3, can differentiate into mature cells in adherent culture
conditions. Recently, mammary gland cells were shown to maintain a stem cell phenotype in
floating spheroid culture. Similarly, we reported the culture of primary undifferentiated
myoepithelial cells in spheroid culture conditions. However, these myoepithelial cells
differentiated into mature epithelial cells after a few passages. Therefore, we attempted to
generate immortalized undifferentiated myoepithelial cells in spheroid culture conditions.
Although we first tried to transduce single sweat gland cells with lentiviral vectors carrying
immortalized genes hTERT and SV40Tt, they were hardly transduced. Given that the surface
(virus-cell contact) area of single cells is narrow, we directly transduced immortalized genes
into spheroid architectures covered by myoepithelial cells, which expanded their surface
area. Compared with primary sweat gland cells, immortalized sweat gland cells continued to
form spheroids beyond the 20th passage. Furthermore, immortalized sweat gland cells co-
expressed a-smooth muscle actin and keratin 14, indicating a myoepithelial phenotype. Thus,
we generated immortalized myoepithelial cells, which will help to establish sweat gland
evaluation systems that mimic sweat gland organs.
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Efficacy of Silybum marianum fruit extract in inhibiting sebogenesis
L Garidou1, n Chansard1, F Lestienne1, J Saurat2, S Bessou-Touya1 and N Castex-Rizzi1 1
Pharmacology department, Laboratoires Pierre Fabre, Toulouse, France and 2 University of
Geneva, Geneva, Switzerland
Acne is a chronic inflammatory disease of the pilosebaceous follicle. It involves several
phases beginning with hyperproduction of sebum, followed by colonization by Cutibacterium
acnes, comedogenesis, and subsequent inflammation. Hyperseborrhea is a critical step of
acne development. Sebum is composed by the lipids synthesized by sebocytes and the
cellular components of these cells released through a holocrine secretion. Our objective was
to evaluate the effect of the newly patented anti-acne Silybum marianum fruit extract on the
production and regulation of sebum components using two ultimate in vitro models. The
compound was evaluated in two models (I) human sebaceous glands organ culture (HSGOC)
and (ii) sebocytes derived from human induced pluripotent stem cells (ShiPS) and cultivated
in a lipogenic environment. Lipids were quantified by fluorescence and other sebum com-
ponents at mRNA and protein level. In the model of sebaceous gland survival HSGOC,
Silybum marianum fruit extract, decreased sebum content by 25%, thus the same level
compared to the reference molecule isotretinoin. In the ShiPS model Silybum marianum fruit
extract decreased the expression (mRNA and protein level) of proteins implicated in lipid-
storage and -degradation which prevented lipid accumulation. Thus, the compound, signif-
icantly decreased lipid accumulation by 90% in this model. Conclusions: By regulating lipid
metabolism, Silybum marianum fruit extract prevents lipid accumulation in two models of
seborrhea. This contributes to the effects observed in patients with acne, and indicates that
Silybum marianum fruit extract is a good candidate for the modulation of hyperseborrhea and
associated disease.

619
Structural and biomechanical properties of a novel 3D microdermis model:
the spheroid
C Lorion1, A Lopez-Gaydon1, S Bonnet1, A Drillat2, P Milani2 and N Bechetoille1 1 Skin
Biology, Gattefosse SAS, Saint-Priest, France and 2 BIOMECA SAS, LYON, France
Spheroids as microtissues are a powerful alternative to standard 2D cell culture for in vitro
studies. 3D scaffold-free spheroids are formed within a few days from a cell suspension using
hanging drop technology. The advantages of spheroids exclusively composed of fibroblasts
rely on the physiological production of the extracellular matrix thanks to the aggregative
capability of fibroblasts to self-assemble in a round tridimensional structure. This microdermis
presents a complex tissue organization that closely mimics the architecture and composition
of the human dermis in vivo. The aim of this study was to characterize structural and
biomechanical properties of spheroids composed of normal human fibroblasts. The density
and the structural organization of the elastic fiber network within spheroids were firstly
characterized using second harmonic generation microscopy, a powerful technique for
autofluorescent observation of dense and ordered fibrillary macrostructures. Biomechanical
properties of spheroids were then evaluated using atomic force microscopy, a nano-
indentation tool that can determine the Young’s modulus and therefore elastic properties of
the microdermis. The combination of these two analysis techniques on a same spheroid
allowed us to establish a perfect correlation between the fluorescent signal indicating elastic
fiber presence and the mechanical properties of the spheroid. Indeed, we demonstrated that
the increase of elastin amount within a spheroid resulted in the decrease of the elastic
modulus value. These results highlight the elastic properties of the microdermis which is
mechanically softer thanks to the presence of elastic fibers. Therefore, a spheroid is a bio-
mimetic model in which mechanical and structural elastic properties are related to each
other. This correlative study outlines spheroids as a reliable microdermis model to test active
ingredient efficiency on elastin synthesis and biomechanical properties of the microtissue.

620
Enzyme inhibitor Etamsylate has an influence on dermal thickness
VU Emelianov, AA Aleksandrova and OS Tasakova Department of Pharmacology, Clinical
pharmacology and Biochemistry, Chuvash state university, Cheboksary, Russian Federation
During skin aging the dermal thickness decrease dramatically, that lead to a visible reduction
in the elasticity of the skin. Different cosmetic products used to increase dermal thickness by
rising water and glycosaminoglycan content or stimulation fibroblast function with special
nutrients. In our study, we offer to use inhibitors of the enzyme that block degradation of the
extracellular matrix and can rise dermal thickness. Enzyme inhibitors Etamsylate have anti
hyaluronidase action was used in our study. Experiments were done on the neonatal mice 14
days after birth, after back skin shaving in experimental mice were administered Etamsylate
topically twice a day during 5 days, in control group mice were treated with a water solution
mice topically twice a day during 5 days. The dermal thickness was evaluated with. Using
routine histomorphological techniques and Image J program. In the experimental group the
dermal thickness increased up to 77% compared to control group. In neonatal mice 14 days
after birth, mouse, hair follicles almost simultaneously passes from hair stage anagen to
catagen phase with decreasing dermal thickness. Administration of hyaluronidase inhibitor
Etamsylate avoids reducing dermal thickness in mice, that also need to test for human aging
skin.

621
An apple stem cell-derived extract increases epithelial stem cells number in
the hair follicle bulge
M Fehrholz1, F Wandrey2, I Piccini1, J Gherardini1, MA Alam3, H Erdmann4, F Jimenez3,
D Schmid2, R Paus1,5 and M Bertolini1 1 Monasterium Laboratory, Muenster, Germany,
2 Mibelle Group Biochemistry, Buchs, Switzerland, 3 Mediteknia Skin & Hair Lab, Las
Palmas, Spain, 4 Kosmed Klinik, Hamburg, Germany and 5 University of Miami, Miami, FL
The regenerative nature of hair follicle (HF) stem cells (SCs) facilitates HF cycling and support
skin regeneration. A reduction in HF SC number is a key factor in skin and HF aging and in the
development of hair disorders, i.e. androgenetic alopecia and lichen planopilaris. Fruit SC-
derived extracts reportedly have positive effects on the regenerative capacity of primary
human epidermal SCs. Treatment with apple or grape SC extract increased the colony forming
efficacy of primary human epidermal SCs, even under UV stimulation, and restored the
organogenic potential of late passage primary human epidermal SCs to generate 3D
epidermis in vitro. The purpose of this study was to investigate the impact of an apple (Malus
domestica) SC extract (ACE) on human HF biology, and in particular on K15+ HF bulge SCs,
using ex vivo human HF organ culture. Full length HFs, derived from two healthy donors,
were treated with 0.1% and 0.3% ACE. Our results showed that neither tested concentration
was cytotoxic, as shown by similar rates of LDH release and melanin clumps number
compared to vehicle. ACE did not significantly affect HF elongation, hair matrix keratinocyte
proliferation and apoptosis, or anagen to catagen switch. However, ACE at 0.3% tendentially
increased the expression of the HF epithelial SC marker K15, and significantly up-regulated
the number of K15+ cells in the bulge. Therefore, our pilot data suggest that ACE specifically
targets and selectively influences HF bulge SCs biology. While other investigations are
required to discern whether ACE also impacts on the function of HF K15+ SCs, the current
study indicates that ACE may be useful in cosmetic formulations to reverse the reduction of
bulge SCs number reported in skin and HF aging/senescence and hair loss disorders.
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“Fibroblast Network” as a Critical Regulator of Skin Aging - Establishment of
3D Skin Structure Analysis Technology on Computer
T Ezure1, K Matsuzaki2 and O Nobuhiko3 1 Shiseido, Tokyo, Japan, 2 International Uni-
versity of Health and Welfare, Narita, Japan and 3 Jichi Medical University, Tochigi, Japan
Aging of fibroblasts impairs skin condition and elasticity, leading to dermal disorders.
However, the mechanism of fibroblast aging in real skin is largely unknown, because there
are few methods to observe the actual status of fibroblasts in skin. Here we established novel
technology to analyze the ultrafine structure of whole skin three-dimensionally (3D), using a
new serial-block-face scanning electron microscopy (SBF-SEM) method after electron-
conductive pretreatment, which made it possible to observe whole skin. Then we applied an
artificial intelligence (AI) machine-learning system to auto-classify every structure in the SBF-
SEM images, and digitally reconstructed them (designated as “Digital-3D skin”). This enables
computer-based anatomy at any location, as well as digital sorting and measurement of any
target. Digital-3D skin analysis revealed that fibroblasts in young human facial skin are
connected to each other via fine dendrites. They form a network structure throughout the
dermal layer (we named this the “fibroblast network”), contrary to the accepted idea that
fibroblasts are isolated in the dermal layer. We found that fibroblasts are connected via N-
cadherin (CDH2) by means of siRNA screening of cultured human fibroblasts followed by
immunohistochemical observation of skin. Surprisingly, knockdown of CDH2 in cultured
fibroblasts induced a senescent phenotype with functional impairment (reduced collagen
expression and cell proliferation). Overexpression of CDH2 in senescent fibroblasts rescued
the impaired functions. Analysis of facial skin of 20 females (age: 22-88 years) showed that
the network significantly decreased with aging. Further, loss of the network was correlated
with deterioration of collagen condition and with aged facial appearance. In conclusion, we
established Digital-3D skin as a breakthrough technology for computerized skin structure
analysis. Based on this, we discovered the fibroblast network, which appears to be a critical
controller of skin aging.

623
Changing endothelial cell fate in wound healing through modulation of Sox9
to reduce scarring
J Patel, H Hamilton, S Kahler, S Sim, H Wong and K Khosrotehrani Diamantina Institute,
University of Queensland, Brisbane, QLD, Australia
Endothelial cells that line the vascular endothelium undergo a variety of cellular transitions,
with one such transition known as endothelial to mesenchymal transition (EndMT). We
identified transcription factor Sox9 to be highly expressed in a progenitor population in the
endothelium. We here aimed to investigate the potential molecular regulation of EndMT by
the transcription factor Sox9 as well as its interaction with Notch signaling. A vascular-spe-
cific Sox9 knock-out (Sox9fl/flCdh5CreERt2Rosa-YFP (Sox9eKO)) and a vascular specific rbpj
knock-out mouse model were used to assess EndMT. Wild-type mice were used for Sox9
siRNA knock-down. Loss of rbpj resulted in an increase in Sox9 expression in the vasculature.
Full thickness excisional large wounds were used to assess fibrotic scar area following
Sox9eKO or Sox9 siRNA knock-down. Full thickness small wounds were used to assess the
changes in cellular phenotype in EndMT following Sox9eKO or Sox9 siRNA knock-down via
immunofluorescence staining and flow cytometry. A significant reduction in fibrotic scar area
was seen following Sox9eKO (**P<0.01) and siRNA knock-down (*P<0.05). Immunofluo-
rescence quantification showed a significant reduction in the number of YFP labelled
endothelial cells, vessels stained for endothelial (CD31) and mesenchymal/EndMT (a-SMA,
FSP-1 and SLUG) markers across time-points assessed (D3 to D7), in both Sox9eKO and Sox9
siRNA knock-down. Flow cytometry analysis showed a significant reduction in the intensity of
the pro-fibrotic marker CD26 in both Sox9eKO and Sox9 siRNA knock-down (***P<0.001).
Loss of rbpj resulted in an increase in Sox9, EndMT and fibrosis. In conclusion, the dramatic
decrease in fibrotic scar area following both Sox9eKO and Sox9 siRNA knock-down highlights
Sox9s role in scar formation through EndMT. This highlights Sox9 as a novel regulator for
EndMT and contributes to both an understanding into the fundamentals of cardiovascular
biology and identification of a potential therapeutic target using siRNA in reducing scar area.

624
Myeloid cell-specific Fli1 knockout mice exhibit systemic sclerosis-like
vasculopathy and delayed wound healing due to impaired vasculogenesis
Y Fukui, T Miyagawa, M Hirabayashi, K Nakamura, J Omatsu, S Toyama, A Yoshizaki, S Sato
and Y Asano Department of Dermatology, Graduate School of Medicine, The University of
Tokyo, Bunkyo-ku, Japan
Systemic sclerosis (SSc) is a multisystem autoimmune disease characterized by vasculopathy
and extensive fibrosis of the skin and various internal organs. Our previous studies have
demonstrated that the deficiency of transcription factor Fli1, which is a predisposing factor of
SSc, induces SSc-like phenotypes in dermal fibroblasts, endothelial cells, macrophages and
epithelial cells. More importantly, endothelial cell- and epithelial cell-specific Fli1 knockout
mice recapitulate vasculopathy and organ fibrosis of SSc, respectively, suggesting that mice
with conditional deletion of Fli1 serve as a powerful tool to investigate the pathological
process of SSc. In this study, we generated myeloid cell-specific Fli1 knockout mice (Fli1
McKO mice, Fli1flox/flox; LysM-Cre mice) and investigated whether this animal model re-
produces SSc-like vasculopathy because vascular remodeling is mediated by myeloid cell-
derived circulating progenitor cells. Of note, Fli1 McKO mice recapitulated structural and
functional abnormalities of SSc vasculopathy, such as arteriolar stenosis, capillary loss and
increased vascular permeability. Furthermore, wound healing was delayed in Fli1 McKO
mice due to loss of newly formed blood vessels, and in vivo Matrigel Plug assay, but not ex
vivo retinal explant culture assay, exhibited impaired neovascularization. Additional in vitro
experiments revealed that bone marrow-derived mesenchymal stem cells, precursor of
circulating endothelial progenitors, isolated Fli1 McKO mice preferentially differentiated into
hyper-migrating, hyper-proliferating and collagen-producing stromal cells. Taken together,
these results indicate that Fli1 McKO mice reproduce SSc-like vasculopathy due to impaired
vasculogenesis. The current findings further reinforce the idea that Fli1 deficiency is involved
in the development of SSc and that impaired vasculogenesis plays a critical part in the
pathogenesis of SSc vasculopathy.

625
Fibroblast-specific overexpression of collagen XII leads to a delay in skin repair
K Schönborn1, S Willenborg2, J Schulz2, F Quondamatteo3, S Eming2, A Niehoff4, T Imhoff5,
M Koch5, T Krieg1 and B Eckes1 1 Translational Matrix Biology, University of Cologne, Köln,
Germany, 2 Dermatology, University of Cologne, Cologne, Germany, 3 Anatomy, Uni-
versity of Glasgow, Glasgow, United Kingdom, 4 Biomechanics, University of Cologne,
Cologne, Germany and 5 Oral Musculoskeletal Biology, University of Cologne, Cologne,
Germany
FACIT collagen XII decorates large collagen fibrils within stiff connective tissues. While its
mutation or loss causes disorders of connective tissues in humans, its overabundance was
described in fibrotic lesions of scleroderma patients and corneal scarring, indicating a vital
role of collagen XII in ECM homeostasis. We postulate that collagen XII has the potential to
influence tissue properties by linking scaffolding molecules, transmitting signals to cells or by
modulating availability of growth factors. We study the roles of dermal collagen XII during
reconstitution of the skin following excisional wounding in mice with fibroblast-specific
overexpression of collagen XII and controls. In controls, collagen XII was abundantly
deposited into early granulation tissue and persisted at high levels throughout the healing
process. The overexpressing mice showed delayed wound healing with enlarged, more cell
dense granulation tissue. The number of macrophages was significantly increased. Charac-
terization of macrophage subpopulations revealed that in the collagen XII overexpressing
mice, the macrophages maintained an early wound healing (M1-like) phenotype, indicating
that overall wound healing was delayed. In vitro interaction studies between macrophages
and collagen XII showed that only M1, but not unstimulated or M2 polarized macrophages
were able to adhere to collagen XII. These findings led to the hypothesis that overproduction
of collagen XII favors selective adhesion and persistent presence of M1 polarized, pro-in-
flammatory macrophages causing a delay in the healing process and possibly more severe
scarring. Our future work will identify the receptors mediating the selective adhesion of M1
polarized macrophages to collagen XII and characterize scar tissue maturity at late stages of
the healing process.

626
Skin bacterial composition is driven largely by host genetic background and
polymorphisms regulating innate immunity
J Legrand1, N Muller1, B Baz1, G Morahan2, G Walker1, M Morrison1 and K Khosrotehrani1 1
Diamantina Institute, University of Queensland, Brisbane, QLD, Australia and 2 Centre for
Diabetes Research, Harry Perkins Institute of Medical Research, Perth, WA, Australia
Skin and wound microbiome have been identified as key modulators of health and disease.
Although the general composition of this microbiome follows large trends there are large
inter-individual variation. Wound healing is a complex multistep process that involves an
inflammatory phase that conditions many of the subsequent stages of healing. Skin barrier
rupture results in exposure to bacterial compounds suggesting a key role of the wound
microbiome in the healing process. We here aimed to systematically study the skin bacterial
composition in normal and wounded animals in 32 different strains of mice from the
collaborative cross. The healing speed of excisional wounds varied significantly across strains
(P<0.0001) allowing their separation into fast and slow groups. 16S sequencing was per-
formed on faeces and skin swabs prior to wounding and at D3 and D10 post-wounding in 115
mice from all strains (n¼3-5 per strain). Although all collaborative cross strains originated
from 8 common founders and although they were maintained in the same animal facility, we
observed significant changes in alpha diversity between strains (p¼0.00024, ANOVA) and at
different time points (p¼0.00096) during healing. Strain and therefore genetic background
was the most important factor determining bacterial composition. Genome wide association
study of abundance of individual commensal bacteria at genus level identified loci strongly
predictive of high abudance. Within these loci, genes regulating the activity of NLRP3 or
other members of the innate immunity carried significant polymorphisms. In conclusions,
skin and wound microbial composition affects the healing of wounds across multiple murine
strains. However this should be considered in the context of the background genetic of
murine strains.

627
Activation of STING signaling accelerates skin wound healing by activation of
the CXCL10/CXCR3 pathway
Y Hattori1, A Kanbe2, H Ito2 and M Seishima1 1 Dermatology, Gifu University, Gifu, Japan
and 2 Informative Clinical Medicine, Gifu University, Gifu, Japan
A variety of mediators such as cytokines and chemokines properly regulate the process of skin
wound repair. Previous study indicated that cytoplasmic DNA-sensor cyclic GMP-AMP
synthase (cGAS) activates the stimulator of interferon genes (STING) through production of
cyclic GMP-AMP (cGAMP) and is followed by inducing inflammatory cytokines, including
type I interferon (IFN). In the present study, we evaluated whether activation of the STING
pathway by cGAMP affects the process of skin wound repair. We established the skin wound
repair model using wild-type (WT) mice. Two full-thickness excisional punch biopsies were
taken from the right and left subscapular regions. One site was treated with ointment con-
taining cGAMP, and the other was treated with a control ointment. Changes in wound closure
over time were calculated using photography. Topical administration with cGAMP markedly
accelerated skin wound healing up to day 6. Moreover, treatment with cGAMP on wound
sites activated STING signaling pathway and increased the expression of IFN-b, CXCL10 and
CCL2 in the wound sites compared to treatment with control ointment. The scratch assay also
showed that cGAMP treatment accelerated wound closure in mouse embryonic fibroblasts.
The administration of anti-IFNR antibody or anti-CXCR3 antibody impaired the acceleration
of skin wound repair by cGAMP. These results demonstrated that topical treatment with
cGAMP accelerates skin wound healing by inducing type I IFN and activating the CXCL10/
CXCR3 pathway. Topical administration of cGAMP might make a contribution to new
effective treatments for accelerating skin wound healing.
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Activation of the alpha7 nicotinic acetylcholine receptor improves skin
fibrosis
A Stegemann and M Böhm Dept. of Dermatology, University of Münster, Münster, Germany
Previously we showed an inhibitory effect of tropisetron on transforming growth factor (TGF)-
beta1-induced collagen synthesis in human dermal fibroblasts (HDFs) which was alpha7
nicotinic acetylcholine receptors (alpha7nAchR) dependent. In vivo data disclose that tro-
pisetron not only reduced but also prevented experimentally-induced skin fibrosis in the
bleomycin (BLM) mouse model of scleroderma. To elucidate the role of the alpha7nAchR in
fibrosis, we tested PHA-543613, a full agonist of the alpha7nAchR in the BLM mouse model
of scleroderma. A preventive model with simultaneous treatment with BLM and PHA-543613
and a therapeutic model with application of the agonist after induction of fibrosis were used.
PHA-543613 treatment resulted in a significant suppression of BLM-induced mRNA
expression of murine collagen type I and extracellular matrix genes in mouse skin. Moreover,
the a7nAchR agonist dramatically improved fibrosis when added in a therapeutic approach.
These results were confirmed at protein level where skin samples injected with PHA-543613
in a preventive as well as therapeutic fashion had significantly lower collagen type I depo-
sition compared to BLM-treated skin. Accordingly, histological analyses disclosed a reduction
of dermal thickness after treatment with the alpha7nAchR agonist PHA-543613 in both the
preventive and therapeutic approach. These anti-collagen effects could be imitated in vitro
where HDFs were treated with the profibrotic factor TGF-beta1 alone and in comparison with
PHA-543613 and another full alpha7nAchR agonist AR-R17779. Mechanistically, PHA-
543613 and AR-R17779 elicit their anti-TGF-beta1 effect on collagen synthesis via modu-
lation of specific microRNA (miRNAs), such as the profibrotic miR-21 and the antifibrotic
miR-29a. In summary the alpha7nAchR agonist PHA-543613 is a novel potent antifibrotic
agent, which further underlines the role of the alpha7nAchR in skin fibrosis. Experiments with
alpha7nAchR deficient animals lacking this gene are in preparation in our laboratory to
further clarify the role of this receptor in fibrosclerotic diseases.

629
The ATP-dependent chromatin remodeler BRG1 controls epidermal
keratinocytes migration during human cutaneous wound healing
C Kellett1, R Bhogal2, N Botchkareva1 and M Fessing1 1 Centre for Skin Sciences, University
of Bradford, Bradford, United Kingdom and 2 Global Research and Development Centre,
Unilever, Sharnbrook, United Kingdom
SWI/SNF ATP-dependent chromatin remodelling complexes alter nucleosome structure,
positioning and chromatin compaction state resulting in target gene activation or repression.
The SWI/SNF complexes contain either BRG1 or BRM as the core ATPase together with other
common and variable subunits. BRG1 is required for epidermal terminal differentiation in
both mice and human; and for hair follicle stem cell activation during mouse hair regener-
ation and cutaneous wound healing. However, the role of SWI/SNF complexes in human skin
wound healing remains unknown. Here, we demonstrate that genes encoding SWI/SNF
complex subunits are expressed in human epidermis, and BRG1 is substantially upregulated
in hyper-proliferating and migrating keratinocytes in healing cutaneous wounds. siRNA
mediated BRG1 gene suppression leads to the substantial retardation of the wound closure in
the full thickness human excision wounded skin tissue culture model and in scratched human
primary keratinocyte monolayers. Furthermore, we showed that the retardation in the kera-
tinocyte migration with no changes in cellular proliferation or apoptosis. Micro-array based
transcriptome analysis revealed that BRG1 is required for full induction of genes encoding
several signaling molecules, transcription factors and structural proteins involved in changes
in cellular adhesion and cytoskeletal organization, driving keratinocyte migration during skin
wound healing, including the stress cytokeratins 16 and 17. In summary, our data uncovered
an essential role of the BRG1 chromatin remodeler in induction of the transcription pro-
gramme driving keratinocyte migration during skin wound closure and re-epithelisation.

630
iRHOM2 is a key regulator of the cytoskeletal stress response
LA McGinty, D Blaydon, A Chikh and DP Kelsell Cell Biology and Cutaneous, Queen Mary
University of London, London, United Kingdom
iRHOM2 is a highly conserved, catalytically inactive serine protease. Dominant gain-of-
function mutations in RHBDF2, the gene encoding iRHOM2, are causative of Tylosis with
oesophageal cancer (TOC). TOC is a syndrome of palmoplantar keratoderma and significantly
upregulated risk of oesophageal squamous cell carcinoma development. We previously
identified that iRHOM2 interacts with the type I stress-associated Keratin 16 (K16). We have
shown TOC patient keratinocytes display elevated K16 levels with a robust downregulation of
its associated type II binding partner, Keratin 6 (K6). We demonstrated that through remod-
elling the turnover of K16 and uncoupling it from K6, iRHOM2 can directly regulate the
epithelial response to physical stress. Here, we investigated if iRHOM2 is also capable of
interacting with and regulating Keratin 17 (K17), another type I cytokeratin, binding partner of
K6 and cytoskeletal stress associated keratin. An endogenous co-immunoprecipitation was
performed in immortalised keratinocyte cell lines derived from TOC-affected individuals and
controls. Strong immunoprecipitation between iRHOM2 and K17 was observed in control
cells with a marked reduction seen in TOC keratinocytes. Immunohistochemical analysis of
K17 in the gain-of function TOC mouse model (Rhbdf2I186T/WT) also show visibly reduced
K17 compared to wild-type (WT) counterparts in their paw epidermis. Conversely, rhbdf2 -/-

murine models displayed increased K17 expression in their paw epidermis compared to WT
littermates. Furthermore, increased expression of K17 within the human control keratinocytes
was observed following mechanical stretching by immunocytochemistry. Conversely in TOC
keratinocytes there was a visible reduction in KRT17 expression following mechanical stretch.
This expression pattern of K17 is the exact opposite to that seen with K16 and highlights
evidence that iRHOM2 could play a key role in the differential regulation of the wound-
healing keratins K16 and K17 within the cytoskeletal stress response.

631
Oxidative stress imbalance as contributing factor in the establishment of
fibrosis in recessive dystrophic epidermolysis bullosa
E Chacón-Solano6,1, T Aguado3, R Sánchez-Domı́nguez2, C León6,1, M Carretero4,1, M
Escámez4,1, B Ruiz-Mezcua5, J Sánchez-Puelles3, F Larcher4,1,6 and M del Rı́o6,1,4

1 Regenerative Medicine and Tissue Engineering Group, Fundación Jiménez Dı́az (IIS-FJD),
Madrid, Spain, 2 Hematopoietic Innovative Therapies Division, CIEMAT-CIBERER, Madrid,
Spain, 3 Molecular Pharmacology, CIB-CSIC, Madrid, Spain, 4 Epithelial Biomedicine
Division, CIEMAT-CIBERER, Madrid, Spain, 5 Computer Science and Engineering Depart-
ment, Universidad Carlos III de Madrid, Madrid, Spain and 6 Bioengineering Department,
Universidad Carlos III de Madrid, Madrid, Spain
Recessive dystrophic epidermolysis bullosa (RDEB) is a rare skin fragility disorder charac-
terized by deficient dermo-epidermal adhesion, due to mutations in the gene encoding
collagen VII. Patients with RDEB suffer chronic wounds and inflammation that ultimately
trigger fibrosis and highly aggressive squamous cell carcinoma development. We previously
reported a clinical case of two siblings carrying in homozygosis the same null mutation
(c.6527insC) in the COL7A1 gene, but with marked phenotypic differences with respect to
the extent of mucocutaneous involvement, skin fragility and fibrosis. Transcriptomic analysis
(RNA-Seq) of primary fibroblasts revealed a significant downregulation in the gene encoding
the antioxidant enzyme ALDH1A1 in all RDEB patients, but not in the sibling with mild
phenotype (M-RDEB) whose expression levels remain at those found in fibroblasts from
healthy volunteers. In this study, flow cytometry analysis showed higher levels of basal and
induced reactive oxygen species (ROS) in RDEB fibroblasts, compared to healthy controls and
M-RDEB, suggesting redox imbalance as a possible new disease-severity modulator. Thus,
treatment of RDEB fibroblasts with N-acetylcysteine (NAC) as an antioxidant allowed a
reduction of the fibrotic and activated phenotype, possibly through interaction with the TGF-b
pathway. This study proposes a contributing role of oxidative stress in RDEB pathophysiology,
opening new therapeutic opportunities to treat the fibrotic and pro-tumorigenic dermal
stroma of these patients.

632
Regulation of transforming growth factor beta bioavailability by
phosphorylation
MS Sawant1, J Nüchel2, M Plomann2, T Krieg1 and B Eckes1 1 Translational Matrix Biology,
University of Cologne, Cologne, Germany and 2 Biochemistry II, University of Cologne,
Cologne, Germany
Transforming growth factor-beta (TGFb) is a pleiotropic cytokine with cell type-specific effects
modulating growth, survival and differentiation. It is a crucial regulator of inflammation and
the most potent inducer of tissue fibrosis. Fibroblasts are the key cells to deposit and remodel
extracellular matrix in fibrotic stroma and this ability crucially depends on autocrine TGFb1
signaling. Our previous work has demonstrated that TGF-b secretion is strictly linked to
autophagy in fibroblasts and macrophages, thus identifying a potent control mechanism
influencing TGF-b activity. In addition, TGF-b secretion was known to be regulated by
posttranslational modification of TGF-b via glycosylation. Here, we investigate the role of
phosphorylation in regulation of TGF-b function. Based on proteomic analysis by mass
spectrometry, we identified the Golgi casein kinase FAM20C (family of sequence similarity 20
proteins) to phosphorylate TGF-b. Identified sites were mutated revealing that neither phos-
phomimetic nor phospho-deficient mutations affected formation of the TGF-b latent complex
nor its secretion. However, expression of TGF-b with phosphomimetic mutation in fibroblasts
caused a marked reduction in phospho-SMAD2 expression, hence canonical TGF-b
signaling. These data suggest a novel switch on TGF-b bioavailability by the secretory kinase
pathway. Detailed examination of this pathway may reveal a novel target for potential anti-
fibrotic therapies comprising modulation of TGF-b activity.

633
Human skin long noncoding RNA WAKMAR1 regulates wound healing by
enhancing keratinocyte migration
D Li1, L Kular2, M Vij1, X Li1, A Wang3, M Toma1, L Zhang1, L Blomqvist4, I Sérézal1,5, M
Bienko6, D Berglund7,8, M Ståhle1,5, P Sommar8, M Jagodic2 and N Xu Landén1,9 1
Dermatology and Venereology Unit, Department of Medicine (Solna), Center for Molecular
Medicine, Karolinska Institutet., Stockholm, Sweden, 2 Department of Clinical Neurosci-
ence, Center for Molecular Medicine, Karolinska Institutet, Stockholm, Sweden, 3 Depart-
ment of Dermatology, The Second Hospital of Dalian Medical University, Dalian, China, 4
Department of Medicine Huddinge, Karolinska Institute, Stockholm, Sweden, 5 Dermato-
Venereology Clinic, Karolinska University Hospital, Stockholm, Sweden, 6 Science for Life
Laboratory, Karolinska Institute, Stockholm, Sweden, 7 Department of Immunology, Uppsala
University, Uppsala, Sweden, 8 Department of Reconstructive Plastic Surgery, Karolinska
University Hospital, Stockholm, Sweden and 9 Ming Wai Lau Centre for Reparative Medi-
cine, Karolinska Institute, Stockholm, Sweden
Although constituting the majority of the transcriptional output of the human genome, the
functional importance of long noncoding RNAs (lncRNAs) has only recently been recog-
nized. The role of lncRNAs in wound healing is virtually unknown. Our study focused on a
skin-specific lncRNA, termed “wound and keratinocyte migration-associated lncRNA 1”
(WAKMAR1), which is down-regulated in wound-edge keratinocytes of human chronic
nonhealing wounds compared with normal wounds under reepithelialization. We identified
WAKMAR1 as being critical for keratinocyte migration and its deficiency as impairing wound
reepithelialization. Mechanistically, WAKMAR1 interacts with DNA methyltransferases and
interferes with the promoter methylation of the E2F1 gene, which is a key transcription factor
controlling a network of migratory genes. This line of evidence demonstrates that lncRNAs
play an essential role in human skin wound healing.
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Diabetes-associated High Glucose Levels Negatively Affects Cultured Human
Fibroblast Subpopulations Isolated from Haired Skin
SK Sikkink1, A Mahajan2, MJ Thornton1,2, G Westgate1 and DJ Tobin1,3 1 Centre for Skin
Sciences, University of Bradford, Bradford, United Kingdom, 2 Plastic Surgery and Burns
Unit, University of Bradford, Bradford, United Kingdom and 3 The Charles Institute of
Dermatology, University College Dublin, Dublin, Ireland
Diabetes Mellitus (DM) can result in chronic non-healing wounds ultimately leading to lower
limb amputations. Studies have shown haired punch grafts can accelerate wound closure
when compared with non-haired grafts, however the contribution of different populations of
fibroblasts from haired skin to wound healing under elevated glucose levels and the effects of
high glucose concentrations (as seen in DM) on these cells are unknown. We aimed to
determine the effect of basal (1g/L) and high glucose (4.5g/L) concentrations on three different
fibroblast subpopulations cultured from haired skin (papillary dermis (DF), hair follicle dermal
sheath (DS) and hair follicle dermal papilla (DP)). Cell counts showed proliferation of all cell
subtypes decreased in high glucose compared to basal levels in the presence of 10% serum.
Ki-67 positive cells were also reduced in high glucose treated cells compared to basal. The
myofibroblast marker a-SMA was upregulated in high glucose in DF and DS cells indicating
altered cytoskeletal protein expression. Migration, measured with a scratch wound assay,
consistently resulted in a slower rate of scratch wound closure in the presence of high glucose
despite the rate of closure being variable between fibroblast subtypes. However, high glucose
appeared to perturb DS fibroblast migration the least out of the three subtypes. High glucose
also had a deleterious effect on whole hair follicles as evidenced by reduced hair fibre
elongation, reduced matrix Ki-67 staining and increased anagen to catagen transition in ex
vivo cultures. Collectively, this data indicates that whilst fibroblast subpopulations in haired
skin are affected by diabetes-associated high glucose, hair follicle dermal sheath cells may be
more resistant to increased glucose levels and could contribute to wound healing in a dia-
betic environment.

635
Mesenchymal transition of lymphatic endothelial cells occurs with aging in
human skin and is induced by transforming growth factor-b
K Takagaki1, Y Yoshimatsu2,3, S Kimuro2, S Nomiyama1, A Inagawa2, K Maeda3, KA Podyma-
Inoue2, T Watabe2,3 and K Kajiya1 1 Shiseido Global Innovation Center, Yokohama, Japan, 2
Tokyo Medical and Dental University, Tokyo, Japan and 3 Tokyo University of Pharmacy
and Life Sciences, Hachioji, Japan
In skin, lymphatic systems play important roles in the maintenance of fluid homeostasis by
draining the interstitial fluid and we have previously showed that UV irradiation resulted in
the impairment of lymphatic function leading to photo-damage. Recently, Schlemm’s canal, a
small duct with properties similar to lymphatic vessels, undergoes an endothelial-to-
mesenchymal transition (EndMT) during aging. In addition, transforming growth factor-b
(TGF-b) induces the EndMT of blood vascular endothelial cells, which share a number of
characteristics with lymphatic endothelial cells (LECs). However, it is largely unknown
whether lymphatic vessels, especially in skin, undergo EndMTand its molecular mechanisms.
To uncover this, here we studied the effect of TGF-b on EndMT using human skin-derived
lymphatic endothelial cells (HDLECs) and human skin tissue sections. First, we showed that
human dermal lymphatic vessels undergo EndMT in vivo, characterized by double immu-
nostaining for LYVE1 and SM22a, during aging. Similarly, the expression of lymphatic
markers including Prox1, a master transcription factor of lymphatic differentiation, decreased
with passage-dependent-aging of HDLECs. Furthermore, TGF-b2-treated HDLECs showed a
decreased expression of Prox1 and an increased expression of SM22a, a mesenchymal cell
marker, accompanied by increased cell motility, permeability, and incomplete tube struc-
tures, suggesting HDLECs undergo EndMT. Interestingly, in TGF-b2-treated HDLECs, the self-
production of TGF-b-like humoral factors increased. Overall, the EndMT of LECs in human
skin was shown to occur with aging, and it is induced by TGF-b. These results suggest that the
TGF-b signal plays a central role in the EndMTof LECs and could be a potential target for skin
-aging triggered by the impairment of lymphatic function.

636
Mechano-sensing and inflammatory signalling in normal and keloid dermal
fibroblasts
R Ross, J Maxwell, X Lui and J Connelly Blizard Institue, London, United Kingdom
Keloid scar formation is associated with aberrant inflammatory signalling however the un-
derlying causes remain poorly understood. Additionally, keloid scars have been shown to be
10-50 times stiffer than normal skin and often form in areas of the body where skin tension is
high. As a result, it is thought that the formation of keloid scars may be influenced by me-
chanical forces. The aim of this study was to investigate the direct effects of tissue stiffness on
the behaviour of normal (NF) and keloid fibroblasts (KF) and explore the potential cross-talk
with inflammatory signalling pathways. First, we characterised the stiffness dependent re-
sponses within an immortalised fibroblast line, HCA2, when cultured onto collagen-coated
polyacrylamide hydrogels mimicking the stiffness of normal skin (8kPa) and keloid skin (70-
214kPa). HCA2 cells showed stiffness dependent changes in cell spreading, F-actin intensity,
and focal adhesion (FA) assembly. In addition, phospho-SMAD2 activation following stimu-
lation with TGF-b was higher on stiff gels. Secondly, we extended this technique to study
primary NFs and KFs from three different donors. KFs were more spread, exhibited more FAs
and more intense F-actin stress fibres than NFs, particularly on the stiff hydrogels. Addi-
tionally, both cell types demonstrated a stiffness dependent response in phospho-SMAD2
when stimulated with TGF-b. Finally, after culturing both KFs and NFs on the hydrogels for 10
days we studied the cell derived matrix of each cell type. Analysis revealed that substrate
stiffness regulates extracellular matrix (ECM) assembly with increased total fibronectin
deposited on the stiff substrates. ECM on the stiff substrates showed smaller but more densely
packed fibronectin fibres, and the ECM assembled by the KFs showed thicker and more
aligned fibronectin fibres compared to NFs. Collectively, these results provide further insight
into the mechanical regulation of dermal fibroblast behaviour showing a distinctive difference
between KFs and NFs. The increased stress fibre and FA formation suggest that KFs are more
contractile and mechano-sensitive than NFs

637
Hypoxia-Induced Epithelial-to-Mesenchymal Transition Mediates Fibroblast
Abnormalities via EKR Activation in Cutaneous Wound Healing
J Kim, B Kim, S Kim, Y Lee and J Lee Dermatology, Yonsei Univertisy College of Medicine,
Seoul, Korea (the Republic of)
Previous studies described the involvement of extracellular signal-related kinase (ERK) in
systemic fibrotic diseases, but the role of ERK in cutaneous scarring is unknown. Although
hypoxia drives tissue fibrosis by activating hypoxia-inducible factor-1a (HIF-1a), the specific
roles of hypoxia and associated ERK phosphorylation in abnormal fibroblast activity during
cutaneous scarring are unclear. Here, we investigated whether pathologic myofibroblast-like
keloid fibroblast activity is promoted by hypoxia-induced epithelialemesenchymal transition
mediated by ERK activation. ERK phosphorylation was significantly increased in keloid tissue
and fibroblasts. Human dermal fibroblasts (HDFs) cultured under hypoxia (1% O2) expressed
phosphorylated ERK and exhibited activation of p38 mitogen-activated protein kinase
signaling in western blot. HDFs showed increased protein and mRNA levels of epi-
thelialemesenchymal transition markers in qRT-PCR and immunofluorescence. Furthermore,
administration of an ERK inhibitor (SCH772984) reduced the hypoxia-induced elevation of
collagen type I levels in human dermal fibroblasts. Additionally, the hypoxia induced-in-
crease in AFAP and a-SMA were reduced after treatment with ERK inhibitor. We found that
ERK phosphorylation is a critical mediator of hypoxia-mediated abnormal wound healing,
and provided the evidence that selective inhibition of ERK signaling ameliorates hypoxia-
induced fibrogenesis of HDFs. Additional understanding of the role of ERK signaling in skin
fibrosis could help lead to a new clinical approach to treating and preventing abnormal
wound healing.

638
Three-dimensional ultrastructural analysis of lymphatic vessels in human
dermis
H Yamanishi1, T Soma1, K Kajiya1, E Kiyokage2,3, K Toida3,4 and AI Yamamoto5 1 Grobal
Innovation center, Shiseido.co., ltd., Yokohama, Japan, 2 Department of Medical Technol-
ogy, Faculty of Health Science and Technology, Kawasaki University of Medical Welfare,
Kurashiki, Japan, 3 Department of Anatomy, Kawasaki Medical School, Kurashiki, Japan, 4
Research Center for Ultra-high Voltage Electron Microscopy, Osaka University, Osaka, Japan
and 5 Department of Dermatology, Asahikawa Medical University, Asahikawa, Japan
Lymphatic vessels play important roles in immune defense, inflammatory diseases, and
cancer. In the steady state, lymphatic vessels are responsible for collecting fluid and cells from
the dermis to maintain fluid homeostasis. The structures of lymphatic vessels have been re-
ported by enzyme histochemistry, immunohistochemistry, scanning electron microscopy
(SEM), and transmission electron microscopy (TEM). However, the detailed morphology of
lymphatic vessels is still unknown. Here, we investigated the ultrastructure of human cuta-
neous lymphatic vessels by immuno-TEM and focused ion beam (FIB)-SEM that generates
high resolution and back scattered images resembling those of a transmission electron
micrograph. First, we investigated tight junctions of lymphatic vessels by correlative light and
electron microscopy. The confocal laser micrograph and immuno-TEM image indicated that
claudin-5 was expressed at the tight junctions of lymphatic endothelial cells. Next, we
analyzed the three-dimensional ultrastructure of lymphatic vessels by FIB-SEM. The FIB-SEM
image revealed the detailed ultrastructures of lymphatic vessels and valves. Lymphatic
endothelial cells were connected to each other at the edge of cell membranes. We also
observed that cell debris was collected at the lumen of lymphatic vessels through the spaces
between tight junctions. Furthermore, it appeared that protrusions, which were generated
from lymphatic endothelial cells, elongated to the cell debris in the dermis. Taken together,
lymphatic endothelial cells may be able to actively search for and collect cell debris.

639
Regulatory function of TRPV4 on the dermal component of inflammatory skin
conditions
E Lisztes1, B Kelemen1, A Vladár1, M Hanyicska1, T Bı́ró2 and BI Tóth1 1 Department of
Physiology, University of Debrecen, Debrecen, Hungary and 2 Hungarian Center of
Excellence for Molecular Medicine, Szeged, Hungary
Several skin-expressed Transient Receptor Potential (TRP) channels act as sensors of tem-
perature, mechanical, and chemical stimuli. In the skin, TRPV4 is expressed in many non-
neuronal cell populations including keratinocytes, immune cells and on skin appendages.
This thermo- and osmosensitive protein has a high impact on the epidermal barrier, regulation
of hair growth and sebum production and the secretion of inflammatory cytokines. Since we
have less information about the role of TRPV4 in the dermis we aimed to investigate the
functional presence of TRPV4 on human dermal fibroblasts (FB). First, we showed that TRPV4
is expressed on FBs both on mRNA and protein levels. We found that both osmotic- (using
hyposmotic conditions) and pharmacological activation - by the specific agonist
GSK1016790A - of TRPV4 resulted an increased Ca2+[IC] level on human FBs. This effect was
inhibited by the specific antagonist of TRPV4, HC-067047. Next we examined the effect of
TRPV4 activation on the expression of different regulatory genes which are implicated in
collagen synthesis, inflammatory processes (interleukins and growth factors) and extracellular
matrix remodelling. We found that TRPV4 significantly influenced the expression profile of
these genes. Of particular note GSK1016790A exerted remarkable proinflammatory effects by
inducing elevated interleukin-8 (IL-8) cytokine release. Since IL-8 is a chemoattractant we
performed an invasion assay on FBs and the activation of TRPV4 resulted in higher migration
activity of FBs, moreover the collected supernatant from these FBs increased the human
keratinocyte proliferation. In all cases these effects were abrogated by HC-067047. These
findings indicate that TRPV4 may be a key regulator of FBs biological processes. Therefore,
pharmacological modulation of TRPV4 could be a promising tool for the management of
wound healing, skin remodelling, fibrosis and skin-related inflammatory conditions.
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640
Suppressive effect of HMGB1 A-box for inflammation in keratinocytes
HMori1, M Murakami1, J Muto1, R Utsunomiya1, K Kameda2, S Matsuma1, K Shiraishi1 and K
Sayama1 1 Dermatology, Ehime University graduate school of medicine, Toon, Japan and 2
Advanced research support center, Ehime Univeisity, Toon, Japan
“High mobility group box 1” (HMGB1) is a well-known nuclear protein that stabilizes DNA
and facilitates gene transcription, but at outside the membrane, it functions as an alarmin,
causing an inflammatory response in combination with other cytokines. Recently, we
confirmed that HMGB1 shows the proinflammatory activity depending on the redox status,
which is in the reduced, disulfide, or oxidized form. The reduced-HMGB1 exerts a chemo-
attractive effect, and the disulfide-HMGB1 has proinflammatory cytokine activity, but the
oxidized form has no inflammatory activity. In our previous study, the proinflammatory effect
of disulfide-HMGB1 was seen under the poly(I:C)-induced inflammation in keratinocyte, but
reduced-HMGB1 showed the suppressive effect of poly(I:C)-induced inflammation. In addi-
tion, HMGB1 contains two homologous DNA-binding domains, the A and B-boxes. HMGB1
B-box induces strong proinflammatory activities, but HMGB1 A-box is a specific antagonist
for HMGB1 and exerts an anti-inflammatory effect in macrophage. However, the direct ef-
fects of HMGB1 A-box and B-box for keratinocytes were not well elucidated. To investigate
those effects, we established recombinant peptides for HMGB1 A-box and B-box. HMGB1 A
and B-box alone did not induce inflammatory cytokines for keratinocyte on own. On the
other hand, HMGB1 A-box had suppressive effect for IL-6 and IFN-beta expression on poly
(I:C) induced inflammation in keratinocyte, but HMGB1 B-box had no inflammatory in
keratinocytes. From these results, it is possible that HMGB1 A-box could become a new anti-
inflammatory material for some inflammatory skin diseases.

641
Cell e collagen interactions through collagen-binding integrins are
dispensable for murine development
B Eckes1, MS Sawant1, B Leitinger2 and T Krieg1 1 Translational Matrix Biology, U. Cologne,
Cologne, Germany and 2 Imperial College London, London, United Kingdom
Collagens are the most abundant component of the extracellular matrix. They largely
contribute to tissue mechanical stability. In the skin, integrins a1b1, a2b1, a11b1 are the
three main collagen receptors facilitating cell to collagen contact. Using single and double
knockout mouse models lacking collagen-binding integrins, we were able to delineate their
individual functions and functional redundancy. Here we address the overall significance of
integrin-mediated direct interaction of cells with collagens. We generated triple knockout
(tKO) mice globally lacking a1b1, a2b1 and a11b1 integrins. These mice develop and are
born after an inconspicuous gestation period. As mice lacking a11b1 integrins, also tKO mice
show postnatal growth retardation due to diminished insulin growth factor-1 levels, which
resolves in adulthood. Histological analysis of tKO skin did not reveal striking alterations in
comparison to controls. However, dermal fibroblasts, which in control mice express all three
integrins, derived from tKO mice failed to adhere to and spread on collagen I, but were
comparable to controls on fibronectin. Given that tKO mice display normal survival, we
sought to investigate the status of non-integrin collagen receptors in these integrin-deficient
mice. We observed that discoidin domain receptor 2 (DDR2), a collagen receptor of the
receptor tyrosine kinase family, showed upregulated expression as well as increased kinase
activity in tKO fibroblasts in response to collagen when compared to controls. This finding
clearly showed that even enhanced activity of DDR2 does not rescue tKO fibroblast adhesion
to collagen. Rather, DDR2 seems to fulfill signaling functions that are distinct from adhesive
functions. Together, our work on integrin-deficient mice indicates that direct contact of cells
with collagens is dispensable for mouse life in unchallenged conditions.

642
WITHDRAWN

643
Heat stimuli induces beige adipocytes differentiation and browning of the
subcutaneous fat tissues in human skin
E Kim1,2,3, Y Kim1,2,3, S Cho1,2,3, M Suh4, D Lee1,2,3, J Paeng4 and J Chung1,2,3 1 Department
of Dermatology, Seoul National University College of Medicine, Seoul, Korea (the Republic
of), 2 Laboratory of Cutaneous Aging Research, Biomedical Research Institute, Seoul
National University Hospital, Seoul, Korea (the Republic of), 3 Institute of Human-
Environment Interface Biology, Seoul National University, Seoul, Korea (the Republic of) and
4 Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea (the
Republic of)
Brown adipocytes as well as beige adipocytes in white adipose tissues (WATs) can dissipate
energy via adaptive non-shivering thermogenesis, and play a critical role in the regulation of
energy balance. It is well known that cold exposure induces beiging/browning, which is
defined as the emergence of beige adipocytes in WATs. Here we investigated whether heat
stimuli induces beiging/browning of subcutaneous (SC) fat tissue in vitro and in vivo. Heat
stimuli (>39 �C) to differentiated primary human SC adipocytes lowered triglycerides (TG)
contents, similar to those exposed to cold stimuli (4, 15 �C). The expression of genes related
to lipolysis and thermogenesis was significantly increased, while that associated with lipo-
genesis was decreased. Heat stimuli also enhanced the expression of the browning and beige
markers such as uncoupling protein 1, and pharmacological inhibition of ERK or PKA
pathway led to substantial decrease of TG contents and the expression of browning markers.
On the other hand, heat exposure in vivo using heat patch application on the subjects’ skin
induced the expression of beige markers in SC fat tissue. Moreover, long-term heat exposure
for 8 weeks (40 �C, 1 h/day, 5 days/week) induced an increase of detectable BAT volume in
human subjects as shown by FDG-PET-CT imaging, and TG contents from abdominal SC fat
tissue as well as their body weight were reduced. Collectively, our findings indicate that heat
stimuli induces browning of SC fat, which could contribute to increased energy expenditure
and suggest that mild heat stimuli might have therapeutic potential against obesity.

644
Papillary and reticular fibroblasts generate specific microenvironments
in vitro that impact their angiogenic profile
A Mauroux1,2,3, P Joncour2, B Gillet2, S Hughes2, C Monnot1, S Bordes3, S Germain1, B
Closs3, F Ruggiero2 and L Muller1 1 Center for Interdisciplinary Research in Biology, CNRS,
INSERM, PSL Research University, Collège de France, Paris, France, 2 Institut de génomique
fonctionnel de Lyon, UMR5242 CNRS, ENS, UCBL, Lyon, France and 3 SILAB R&D
department, Brive-la-Gaillarde, France
Human dermis is divided between the superficial papillary dermis and the deeper reticular
dermis that show distinct extracellular matrix (ECM) and vasculature. Papillary and reticular
fibroblasts have distinct phenotype and gene signature but the contribution of each subtype of
fibroblasts in the generation of specific ECM and vasculature is poorly documented. This study
aimed to determine if papillary and reticular fibroblasts generate specific microenvironments
in vitro when cultivated as cell sheet and evaluate their impact on angiogenesis. RNAseq
transcriptomic analysis of papillary and reticular cell sheets revealed that genes related to
ECM and angiogenesis were the most regulated in both subtypes. Papillary and reticular fi-
broblasts showed specific matrisomes and we identified biological functions suggesting the
deposition of distinct ECM. We then verified differences in ECM composition and ultra-
structure at the protein level. We also identified angiogenesis gene signature with an
enrichment in pro-angiogenic genes in the papillary fibroblasts. In agreement, the condi-
tioned medium from these fibroblasts has a higher angiogenic potential compared to the
reticular fibroblasts in 3D. Moreover, when cultivated with endothelial cells, papillary
microenvironment induced the formation of a denser network of thinner capillaries compared
to the reticular one, thus reproducing some features of dermis vasculature. These results
indicate that papillary and reticular fibroblasts generate specific microenvironments when
cultivated as cell sheets that differentially impact angiogenesis. This indicates that dermal
fibroblast heterogeneity should be taken into consideration for tissue engineering and
regenerative medicine applications.

645
Study of the impact of age-related alterations of the extracellular matrix on
the organization of the network of endothelial cells using an in vitro cell
co-culture model
N André, C Guéré, R Fitoussi and K Vié Laboratoires Clarins, Pontoise, France
With age, dermis loose its elasticity. Its main component, Collagen, undergo decreased
synthesis and degradation. Elastin and Fibronectin are also impacted. In addition, the
extrafibrillar matrix shows decreased level of glycosaminoglycans, one of its abundant
components. Fibroblasts, key players in the production and organisation of the extracellular
matrix (ECM), present reduced growth and modified secretion patterns. Another aspect of
ageing is the alteration of the microcirculation network that limits supply of nutrient to the
dermis. To study the impact of ECM on the organisation of the microcirculation network, we
developed an in vitro cell model associating fibroblasts and endothelial cells. We cultured
fibroblast from a young (23 years-old) or an old (71 years-old) donor. At day 7, we first used
RT-qPCR, to compare the expression levels of selected genes related to ECM. We also added
endothelial cells on top of the fibroblasts, and after 5 additional days of co-culture, studied
the quality of the network of endothelial cell by immunofluorescent labelling of CD31.
Comparative genes’ expression analysis reveals that fibroblasts from an old donor show
decreased expression of genes involved in the synthesis or maintenance of the ECM (VCAN,
GPC4) or with its extrafibrillar components (CD44, HAS2), while the expression of genes
associated with ECM degradation is increased (MMP1 and MMP4). Immunofluorescent
labelling of CD31 shows that the network of endothelial cells is of good quality when co-
culture is performed with fibroblasts from a young donor. This quality significantly decreases
if co-culture is performed with fibroblast from an old donor. Therefore, the matrix environ-
ment from an aged donor negatively impacts the development of the network of endothelial
cells. This effect can be associated with the under-expression of ECM components but also
with extrafibrillar elements.
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646
Characterization of platelets-derived compounds that induce antimicrobial
peptides in human keratinocytes
M Rodewald, J Bartels and J Harder Dept. of Dermatology, University Hospital of Schleswig-
Holstein, Campus Kiel, Kiel, Germany
The use of formulations based on thrombocyte concentrate lysates (platelet-released growth
factors, PRGF) revealed promising effects in the treatment of chronic wounds. The underlying
mechanisms are not well understood. We could show that PRGF induced the expression of
antimicrobial peptides (AMPs) such as the human beta-defensin-2 and -3 (hBD-2, hBD-3) in
keratinocytes which may contribute to the observed beneficial effects of PRGF-based for-
mulations in wound treatment. Given that it is unclear which components of platelets induce
AMPs in keratinocytes we aimed to biochemically identify PRGF-derived factors that induce
hBD-2 in human keratinocytes. As PRGF contain a wide variety of different molecules we first
investigated if larger (>10 kDa), medium (10 to 3kDa) or smaller (<3 kDa) molecules
induced hBD-2. Using molecular weight filtration we found that the fraction >10 kDa was
most active although induction levels were lower compared to native PRGF. Notably, reas-
sembly of all three fractions (>10 kDa, 10 to 3 kDa and <3 kDa) restored the effect of the
native PRGF indicating a synergistic action of different PRGF-components to induce hBD-2 in
keratinocytes. Gel filtration experiments combined by mass spectrometric analyses revealed
the presence of several proteins between 30-40 kDa in the hBD-2 inducing fraction. Further
purification of the hBD-2 inducing protein(s) by conventional reversed-phase (RP)-HPLC
failed due to acid labile properties of the hBD-2-inducing molecules. Optimized RP-HPLC
separation strategies using low acidic conditions revealed a distinct hydrophobic fraction
containing hBD-2- but no hBD-3-inducing activity. Interestingly, a less hydrophobic fraction
contained hBD-3-, but no hBD-2-inducing activity suggesting that PRGF contains distinct
proteins that selectively induce hBD-2 and hBD-3 in keratinocytes. These experiments are the
basis for the final identification of PRGF-derived mediators that support healing of chronic
wounds by their capacity to induce the expression of AMPs in keratinocytes.

647
Investigating re-epithelialization in a novel ex vivo human skin model
A Rakita1, N Nikolic1, M Mildner1, J Matiasek2 and A Elbe-Bürger1 1 Department of
Dermatology, Medical University of Vienna, Vienna, Austria and 2 Department of Plastic,
Aesthetic and Reconstructive Surgery, St. Josef Hospital, Vienna, Austria
Although numerous wound healing models have been established, a model to study re-
epithelialization in vitro, without disrupting the underlying dermal compartment, is lacking.
Therefore, we established a new standardized human ex vivo model based on application of
negative pressure, inducing blistering and consequently dermal epidermal separation. Effects
of this treatment for epidermal regeneration and immune cells were investigated. Immuno-
staining revealed type IV collagen expression on the remaining dermal compartment, indi-
cating that the basement membrane and thus the underlying dermis remained intact after
removal of the blister roof epidermis. Keratinocytes were absent in the wounded area as
evidenced by a lack of K14 staining. Four to six days after removal of the epidermis and
culture, the wound was completely covered again with one to three-cell thick K14+ kerati-
nocyte layers. Keratinocytes (w20%) covering the initial wound bed expressed the endoge-
nous cell proliferation marker Ki67, indicating that proliferation and migration were involved
in wound closure. After eight to twelve days, a multi-layered epidermis was formed
expressing several epidermal differentiation markers (e.g., K10, filaggrin, DSG-1, CDSN).
While application of negative pressure did not affect the morphology, phenotype and density
of Langerhans cells, we observed more T cells in the blister roof epidermis as compared to
normal epidermis. Additionally, we identified several populations in blister roof epidermis
and suction blister fluid that are absent in normal epidermis which correlated with their
decrease in the dermis, indicating an influx upon pressure. Whether and how this contributes
to the wound healing process is currently under investigation. This model recapitulates the
main features of epithelial wound regeneration, and thus can be applied for testing wound
healing therapies and investigating the underlying mechanisms in the future.

648
Adipose-derived stem cells in wound healing: comparison with fibroblasts and
keratinocytes interaction
L Benassi1, E Tarentini1, E Rossi1, A Paganelli1, C Vaschieri1, M Pellegrini2, G Pellacani1 and C
Magnoni1 1 Department of Surgical, Medical, Dental and Morphological Sciences related to
Transplant, Oncology and Regenerative Medicine, University of Modena and Reggio Emilia,
Modena, Italy and 2 Department of Biomedical, Metabolic and Neural Sciences Azienda
Unità Sanitaria Locale - IRCCS Reggio Emilia, University of Modena and Reggio Emilia,
Modena - Reggio Emilia, Italy
Adipose-derived stem cells (ADSCs) are a particular subset of mesenchymal stem cells present
in the stromal-vascular fraction of the adipose tissue. These cells are considered very
attractive for their relative abundance and accessibility in the human body. Keratinocytes and
fibroblasts cells play important roles in the skin-wound healing process and are the cell types
activated by trauma. The aim of our study was focused to evaluate ADSCs ability to build a
dermal matrix to be potentially used as a dermal substitute in the field of wound healing.
ADSCs were defined as Cluster Differentiation (CD) markers CD90, CD73 and CD105 pos-
itive cells and were capable of chondrogenic, osteoblastic and adipogenic differentiation
using established protocols. We evaluated several ADSCs abilities in comparison with fi-
broblasts in order to secrete crucial components of the extracellular matrix such as collagen I
and fibronectin. Moreover the culture medium conditioned by ADSCs enhanced the rate of
wound closure of fibroblasts and keratinocytes on an in vitro skin wound healing model. Ki67
immunostaining evaluated keratinocyte migrating capacity and colonization on this ADSC-
induced matrix demonstrating its ability to promote re-epithelization. Furthermore in the
angiogenic 3D assay on Matrigel, ADSCs grown in EGM-2 medium started to form micro-
vessels within 24 hours. This study suggests that ADSCs support vascular network formation in
vitro and demonstrates that the ADSCs trophic activity may play an important role in skin
wound healing by affecting keratinocytes migration and dermal fibroblasts contribution to
generate extracellular matrix.

649
Hypoxia-pretreatment as a possible approach to stimulate wound healing
potentials of dermal fibroblasts in treatment of chronic skin ulcers
EV Solovieva, KA Darienko and AA Panteleyev NRC Kurchatov Institute, Moscow, Russian
Federation
The development of new therapeutic approaches to chronic wounds hasn’t lost its relevance.
In non-healing diabetic ulcers (diabetic foot) auto-transplantation (a common treatment
approach) is not effective due to impaired fibroblast functionality and shifts in synthesis of
ECM proteins (COL1, COL3, FN) and certain growth factors. It was shown that HIF1 (hypoxia-
induced factor) is a key regulator of ECM remodeling by fibroblasts through control of
collagen prolyl hydroxylase (P4HA1, P4HA2 e both required for collagen deposition) and
lysylhydroxylase (PLOD2 emodulates collagen fibers strength) expression. Therefore, the use
of hypoxia-stimulated fibroblasts (sFbs) may represent a reasonable treatment alternative in
the maintenance of chronic diabetic wounds. Here, we evaluated the expression levels of
wound healing-related genes and proteins in sFbs after 24h, 48h and 72h exposure to 1% O2.
After a short-term (24/48h) exposure to hypoxia, sFbs exhibited a marked increase in
expression of a number of genes as compared to 21% O2 culture: Hif1a e 7.4 and 16.9 fold
respectively; Vegf1a e 21/60; Egln1 e 9/9; Egln2 e 6.5/5; Egln3 e 53/110; COL1 e 2.4/3; Fn
e 3.3/1.7; P4HAa1 - 5.8/7.8; P4ha2 e 6.6/8.5; and Plod2 - 9/25 fold. In contrast, with a
longer exposure to hypoxia (72h), activation was significantly diminished (Hif1a e 2 fold;
Vegf1a e 6; Egln3 e 2.4) or completely abrogated (Egln1, Egln2, COL1, Fn, P4ha1, P4ha2,
and Plod2). Importantly, at protein level, we observed only COLI (2 fold) stimulation by
hypoxia. The stimulation of COLIII and Fn synthesis in sFb was detected only after a 6-18h
period of their re-oxygenation. Based on our results, we propose that short-term stimulation of
dermal fibroblasts (for example, immobilized on a biopolymer scaffold) by hypoxia could be
beneficial for chronic diabetic wound treatment. (NRC Kurchatov Institute intramural grant
supported research).

650
Topical application of a bacterial lysate modulates changes to the fibrillin-rich
microfibril network
NL Hammond, C El Chami, A Elias and CA O’Neill Centre for Dermatology, University of
Manchester, Manchester, United Kingdom
The skin is the human body’s largest organ and is occupied by a highly diverse microbiome. It
is well established that certain species of probiotic bacteria confer health benefits to the
human gut, such as epithelial repair, enhancement of the gut barrier and modulation of the
immune response. However, recent research is starting to uncover potential benefits of pro-
biotic bacteria and their extracts to influence skin health and disease. Previous work in our
lab has shown that lysates of commensal bacteria, Lactobacillus rhamnosus GG (LGG), when
applied to primary human keratinocytes enhance Tight Junctions and increase proliferation
and migration of keratinocytes in scratch assays. However, few studies have investigated the
efficacy and potential therapeutic benefits of topical LGG lysates on human skin. We
hypothesised that bacterial lysate-induced crosstalk between the epidermis and dermis may
influence expression of extracellular matrix components in the superficial dermis. Using
healthy adult skin from donors (n¼7) in an ex-vivo culture model, we show that topical
application of LGG lysate modulates both epithelial and dermal compartments of human
skin. Analysis of epithelial cell proliferation (Ki67) revealed a dose-dependent increase in
percentage of cycling cells (from 2.2% up to 4.5%), coincident with morphological changes
at the dermal-epidermal junction (DEJ). Immunofluorescence analyses of fibrillin-rich mi-
crofibrils (FRMs) in the papillary dermis (25 mm to DEJ) revealed a dose-dependent increase in
fibrillin-1 expression (1.2 fold, P¼0.02) and microfibril coverage (1.2 fold, P¼0.05).
Furthermore, we also detected a small but significant increase in elastic fibre coverage
(Weigert’s resorcin-fuchsin stain; 1.3 fold, P¼0.03) in the papillary dermis (50 mm to DEJ).
Together these data indicate topical application of LGG lysate on human skin elicits changes
in the dermal microfibril architecture which may therapeutically benefit skin biomechanics.
Further work is required to elucidate the mechanisms underlying these effects.

651
Efficacy of topical insulin therapy in chronic trophic ulcers over plantar region
of leprosy patients e a randomized single blind placebo controlled interventional
pilot study
M Pawar Dermatology, MVP’ s Dr. Vasantrao Pawar Medical College & Hospital & Research
Center, Nashik, India
(a) Chronic trophic ulcers (CTU) especially located over plantar region are leading cause of
deformity and disability in Hansen’s patients. Despite various treatment modalities available,
it’s quite chronic and refractory to treatment. The successful use of topical insulin in various
types of wounds led us to evaluate its safety and efficacy in the treatment of chronic trophic
ulcers over the plantar region. (b) Forty two patients released from treatment of leprosy were
recruited and randomized in two groups. Test group (n¼23) patients received topical insulin
(ActrapidTM) 10 units (0.1 ml) in 1 ml of normal saline twice daily over treated areas; whereas
the placebo group (n¼19) received topical normal saline only. The primary endpoint was the
proportion of patients with complete wound closure by 12 weeks. Secondary endpoints
included healing velocity, wound area reduction, PGA and DLQI scores at the end of 12
weeks. (c) The majority of CTU (80%) were situated over the forefoot, metatarsal head of
hallux (86%) being the most common site. The rate of healing was faster
(0.61�0.31vs0.14�0.42, p<0.0001) and no. of days to heal the CTU were significantly less
in a test group compared to the placebo group (31.5�17.6 vs. 44.3�16.2, p¼0.02). The only
observed side effect in test group was the white granular deposits over CTU (n¼10). (d) Thus,
topical insulin therapy may be safe, efficacious, cheaper and easily available treatment option
in trophic ulcers among leprosy patients.
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652
Efficacy and Safety of Autologous Fibroblast Injection for the Treatment of
Acne Scars: A 6-month Prospective, Randomized Controlled Study
Y Lee1, J Kim1, B Kim1, W Lee2 and J Lee1 1 Dermatology, Yonsei University College of
Medicine, Seoul, Korea (the Republic of) and 2 Plastic and Reconstructive Surgery, Yonsei
College of Medicine, Seoul, Korea (the Republic of)
Inducing collagen synthesis and remodeling is crucial to achieving optimal clinical
improvement in acne scar treatment. Cell therapy with autologous fibroblast can be an
alternative treatment option for depressive acne scars. The objective was to investigate the
effect of autologous fibroblast treatment of moderate to severely depressed acne scars, a 6-
month prospective, a randomized control study was performed at tertiary medical centers.
This study was conducted based on a 6-month, prospective, randomized controlled study to
compare the effect of autologous fibroblast injection for atrophic acne scar. Patients were
randomized to receive either autologous fibroblasts or vehicle control (protein-free cell
culture medium). They were treated with three sessions of intradermal injection of either
autologous fibroblast suspension or control cell culture medium on each side of the cheek,
with a 2-week interval. At 3 and 6 months after the last treatment, the patients returned for
follow-up visits. The improvement rate of the acne scar severity measured by 7-point pho-
toguide scale and échelle d’évaluation clinique des cicatrices d’acné (ECCA). A total of 136
patients were enrolled to the study (autologous fibroblast, n ¼ 64; control, n ¼ 64). The
treatment group reported a statistically significant improvement rate in acne scar scores rated
using the 7-point photoguide scale (p < 0.0001). According to ECCA, both groups reported
significant improvements, but the improvement rates between the two groups did not show a
significant difference. The patient-reported outcome was superior in the autologous fibroblast
treatment group. No significant adverse effects were observed throughout the follow-up pe-
riods. This study demonstrated that autologous fibroblasts resulted in significant improvement
in the appearance of acne scars with minimal treatment-related adverse events.

653
Topical use of exosomes from human maternal milk accelerates acute
cutaneous wound healing
L Gardeazabal1, L Yndriago1, A Crespo-Barreda2, P Martin-Duque2, J Aldazabal3, J Paredes3

and A Izeta1,3 1 Biodonostia Health Research Institute, San Sebastian, Spain, 2 Instituto
Aragonés de Ciencias de la Salud (IACS/IIS Aragón), Zaragoza, Spain and 3 Tecnun, School
of Engineering, University of Navarra, San Sebastian, Spain
Cutaneous wound healing is a complex but highly efficient process. Under certain pathologic
conditions healing may be impaired, thus lengthening the process and eventually leading to
repeated medical intervention and wound chronicity. Exosomes (secreted extracellular ves-
icles) are present in biological fluids where they exert a key role in intercellular communi-
cation at the tissue, organ and organismal levels. Since human breast milk presents abundant
maternal extracellular vesicles (MEVs) with immunomodulatory and pro-regenerative prop-
erties, in the present study we aimed to evaluate if topical application of MEVs into open
wounds would be beneficial for healing. Excision full-thickness skin wounds of 4-mm
diameter were generated in the dorsal skin of C57BL/6 mice, and 20 mg human MEVs isolated
at breastfeeding weeks 9, 11, 12 and 15 postpartum were topically placed onto the wounds.
Control wounds were vehicle-treated. Macroscopic measurements up to 7 days post-
wounding revealed that MEV-treated wound area significantly decreased as compared with
controls. Histological analyses at day 7 post-wounding showed no differences between
groups in the granulation tissue area. However, dermal integrity of the wounds appeared to
vary under MEV treatments isolated at different breastfeeding weeks. Our preliminary results
suggest that MEV treatment at certain breastfeeding weeks may induce faster wound closure
but also granulation tissue aberration.

654
Stimulation and Protection of Cutaneous Sensory Neuron System induced by
Forest Honey from Ikaria Island
R Kurfurst1, O Jeanneton1, E Gras2, R Steinschneider2, L Mazzina1, P Choisy1, S Schnebert1

and K Pays1 1 LVMH Recherche, Saint Jean de Braye, France and 2 Neuron Experts, Mar-
seille, France
Sensory innervation involves nerve endings which are located in dermis and epidermis,
reaching the uppermost viable layer of skin. Cutaneous innervation is closely linked with
major skin functions and contributes to skin homeostasis. Wound-healing, repair process,
sense of touch, perception of thermal stimuli as well as intra-epidermal nerve fibre density on
face decrease with aging and are associated with changes in neuronal functions and struc-
tures. For centuries, honey has been utilized for wound healing purposes but recently, in-
formation regarding honey’s mechanisms of action on wound healing and as a therapeutic
agent for skin disorders has accumulated at a rapid pace. However, each honey is very
specific especially due to the surrounding flora and bee strains associated. Our previous
studies have shown that all honeys were not equivalent and consequently, they did not induce
the same biological activities. For counteracting the alteration of sensory innervation system,
we studied the activities of a forest honey from Ikaria Island (FHII) on a new human sensory
neurons 2D model. Human sensory neurons derived from human induced pluripotent cells
were co-cultured with human keratinocytes. After treatment by FHII for 10 days; the numbers
of neurons, the growth of neurites and the expression of TrkA (NGF receptor) and mu-opioid
receptors (MOR), which are four key parameters for sensory neuron homeostasis, were
studied by immunocytofluorescence. We have observed that treatment by FHII did not induce
neurone proliferation but significantly stimulated by 30% the growth of neurites and the
increase of TrkA and MOR expressions by +38% and +45% respectively. These results
indicate that FHII stimulates the development of neuronal network, protects its functionalities
and suggest a beta-endorphin-like activity of this natural compound making this forest honey
from Ikaria island a good candidate for maintaining homeostasis of human cutaneous sensory
neuron system and skin.

655
Skullcapflavone II Inhibits Degradation of Type I Collagen by Suppressing
MMP-1 Transcription in Human Skin Fibroblasts
S Lee and Y Lee Biochemistry, Yonsei University, Seoul, Korea (the Republic of)
Skullcapflavone II is a flavonoid derived from the root of Scutellaria baicalensis, an herbal
medicine used for anti-inflammatory and anti-cancer therapies. We analyzed the effect of
skullcapflavone II on the expression of matrix metalloproteinase-1 (MMP-1) and integrity of
type I collagen in foreskin fibroblasts. Skullcapflavone II did not affect the secretion of type I
collagen but reduced the secretion of MMP-1 in a dose- and time-dependent manner. Real-
time reverse transcription-PCR and reporter gene assays showed that skullcapflavone II
reduced MMP-1 expression at the transcriptional level. Skullcapflavone II inhibited the
serum-induced activation of the extracellular signal-regulated kinase (ERK) and c-Jun N-ter-
minal kinase (JNK) signaling pathways required for MMP-1 transactivation. Skullcapflavone II
also reduced tumor necrosis factor (TNF)-a-induced nuclear factor kappa light chain
enhancer of activated B cells (NF-kB) activation and subsequent MMP-1 expression. In three-
dimensional culture of fibroblasts, skullcapflavone II down-regulated TNF-a-induced MMP-1
secretion and reduced breakdown of type I collagen. These results indicate that skullcap-
flavone II is a novel biomolecule that down-regulates MMP-1 expression in foreskin fibro-
blasts and therefore could be useful in therapies for maintaining the integrity of extracellular
matrix.

656
Immune cell profiling of wounds from Epidermolysis bullosa patients
I Fuentes1,2, C Guttmann-Gruber3, J Piñon Hofbauer3 and A South4 1 DEBRA Chile, Santiago,
Chile, 2 Universidad del Desarrollo, Santiago, Chile, 3 EB House Austria, Salzburg, Austria
and 4 Thomas Jefferson University, Philadelphia, PA
Epidermolysis bullosa or EB, is a group of genetic diseases characterized by excessive skin
fragility causing blisters with minimum trauma. In severe EB patients, blisters can develop into
nonhealing wounds, which besides being extremely painful, are the starting point to other
more severe e and deadly e clinical manifestations, such as systemic infections and cancer.
The current state of research points towards EB being a combination of a heritable skin and
inflammatory disease. However, the impact of host immune dysregulation has not been
explored in the context of wound resolution. In this study, we investigated the use of wound
dressings from EB patients as a non-invasive sampling method to 1) profile the host cellular
role in wound healing and 2) disease diagnosing. We were able to isolate significant numbers
of viable cells from wound dressings (ranging from 5 e 120x106 cells), consisting of a het-
erogeneous mixture of skin and immune cells. Also, after special culturing conditions, highly
proliferative adherent fibrocyte-like populations were obtained and NGS-quality genomic
DNA could be isolated, resulting in accurate molecular diagnosis for patients. Immune
Phenotyping of the isolated cells by flow Cytometry suggests our technique is able to
distinguish CD45+ and CD45- populations, some minor representation of CD3+ T-cell
(ranging from 0.05 to 0.5% of CD45+ cells) and others, indicating differential immune cell
infiltrate in wounds. Currently we are actively correlating these population sub-types and
healing status of a given wound to better understand wound resolution in EB patients.
Together our data show that discarded wound bandages can be used for non-invasive mo-
lecular diagnostics and provide a platform to profile the cellular content of skin wounds.
Understanding the relationship between immune cell infiltrate, bacterial infection and wound
healing may lead to a better clinical management of patients with chronic wounds such as
individuals with epidermolysis bullosa.

657
Induction of IL-11 expression leads to persistent abnormal fibroblast activity in
cutaneous wound healing
J Kim, B Kim, S Kim, Y Lee and J Lee Dermatology, Yonsei Univertisy College of Medicine,
Seoul, Korea (the Republic of)
Injury of the skin can provoke excessive accumulation of extracellular matrix (ECM) leading
to a hypertrophic scar or keloid development. However, the mechanism responsible for the
persistence of the fibrotic response in a wound healing process is yet not well understood.
There is growing evidence that abnormal fibroblast activity mediated by IL-11 signalling plays
the pivotal role in systemic organ fibrosis. Therefore, we investigated whether the pathologic
activity of myofibroblast-like keloid fibroblast (KFs) are potentiated by hypoxia-induced
mesenchymal transition mediated by IL-11. Keloid tissue derived from patients’ samples
exhibited increased expression IL-11 mRNA compared with adjacent normal skin. The
expression of functional IL-11R mRNA was variable depending on the sample site; adjacent
normal skin, margin, and center. KFs cultured in hypoxic conditions (1% O2) and the
expression of hypoxia-inducible factor-1a (HIF-1a) and mesenchymal transition markers (E-
cadherin, vimentin, a-SMA, and type I collagen) were increased. IL-11 mRNA expression was
induced in KFs by hypoxia while silencing IL-11 suppressed the induction of fibrosis markers
(a-SMA and type I collagen). Taken together, these results suggest that IL-11 is a mediator in
hypoxia-induced abnormal fibroblast activation in scar fibrosis.
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658
Modulating NFkB signaling in skin wounds through pharmacological or
probiotic intervention using Faecalibacterium prausnitzii extracts
L Stefia1, J Lee1, J Legrand1, M Rodero2, J Patel1, R Linedale1, S Burman1, M Morrison1 and
K Khosrotehrani1 1 Diamantina Institute, University of Queensland, Brisbane, QLD, Australia
and 2 CNRS UMR 8601, Université Paris Descartes, Paris, France
Chronic leg ulcers are a major health burden globally, increasing in incidence with ageing
and morbidity from diabetes. A common mechanism highlighted in chronic hard to heal
wounds is exaggerated and sustained inflammation which inhibits the closure and therefore
represents a therapeutic target. In the present study, we analyzed the effect of supernatant
extracted from two strains of Faecalibacterium prausnitzii, a commensal gut microbiome
known to have anti-inflammatory activity. C57BL/6 wild type mice were subjected to full
thickness excisional wounds and randomized for treatment by extracts from SPA2 or SPAH
strains versus vehicle control. Four days post wounding there was a dramatic and significant
reduction of nuclear p65 staining in wounds reflecting inhibition of NFkB activation. This was
accompanied by a decline in proinflammatory cytokines, il12p35 or tnfa. Although the
bacterial supernatants did not significantly affect the myeloid immune infiltrate, wound
closure was significantly accelerated, as well as collagen and myofibroblast-related gene
expression. To further understand the specificity of this effect on NFkB signalling we used
pharmacological inhibitor of IKK and NFkB activation versus an inhibitor of the inflamma-
some (NLRP3). NFkB inhibition resulted in similar acceleration of wound closure however
inhibition of the inflammasome did not affect closure. In conclusion, supernatant from spe-
cific strains derived from F. prausnitzii can regulate wound inflammation through the NFkB
pathway and accelerate wound closure through increased myofibroblast differentiation and
collagen deposition. This finding might open new therapeutic avenues for chronic hyper-
inflammatory diabetic or venous ulcers.

659
Towards functional analysis of prolylcarboxypeptidase in human skin - a
regulator of alpha-MSH activity?
N Tsiskarishvili1, A Stegemann1, S König2, U Schreiber2, I Hiroshi3 and M Böhm1 1 Dept. of
Dermatology, University of Münster, Münster, Germany, 2 IZKF Core Unit Proteomics,
University of Münster, Münster, Germany and 3 Ikeno Clinic of Dermatology & Dermato-
logic Surgery, Tokio, Japan
Prolylcarboxypeptidase (PRCP) is s serine protease that recently emerged as a regulator of the
central melanocortin system, i. e. control of food intake and energy metabolism, by degrading
a-MSH (1-13) into biologically inactive a-MSH (1-12). Therefore, we wondered if PRCP may
also play a role in regulation of the peripheral melanocortin system. As a first step towards
answering this question we examined the expression of PRCP in various cutaneous cell types
at RNA and protein level in vitro. PRCP transcripts were detected in normal human mela-
nocytes, normal human keratinocytes and human dermal fibroblasts (HDFs) from different
donors as shown by endpoint reverse transcriptase- polymerase chain reaction (RT-PCR).
However, Western immunoblotting revealed expression of PRCP protein only in HDFs but not
in the other cell types. Here, PRCP could be visualized as a granular cytoplasmic staining as
shown by immunofluorescence analysis. As detected by liquid chromatography coupled with
mass spectrometry, HDFs treated with alpha-MSH formed alpha-MSH (1-12) in conditioned
media suggesting expression and secretion of functionally active PRCP. Interestingly, quan-
titative real-time RT-PCR analysis further revealed a time-dependent upregulatory effect of
both tumor necrosis factor and ultraviolet A irradiation but not interleukin-1beta on PRCP
mRNA in HDFs. However, Western immunoblotting of total cell lysates and detection of
PRCP in cell culture supernatants employing ELISA did not reveal upregulation of this enzyme
in HDFs exposed to these stressors. Immunohistochemical studies of normal and diseased
human skin further revealed that PRCP is mainly expressed in neutrophilic granulocytes,
endothelial cells and activated dermal fibroblasts, i. e. during wound healing and in hyper-
trophic scars but not within the epidermis. Further studies are underway to further define the
biological role of PRCP in such conditions.

660
Dermal fibroblast subpopulations as a potential cell therapy for promoting
scar-free wound healing and resolving scar formation
C Philippeos1, SB Telerman1, B Oules1, A Oliveira Pisco1, T Shaw2, R Elgueta3, G Lombardi3,
RR Driskell4,1, M Soldin5, M Lynch1,6 and FM Watt1 1 Centre for Stem Cells & Regnerative
Medicine, King’s College London, London, United Kingdom, 2 Centre for Molecular and
Cellular Biology of Inflammation, King’s College London, London, United Kingdom, 3 MRC
Centre for Transplantation, King’s College London, London, United Kingdom, 4 School of
Molecular Medicine, Washington State University, Pullman, WA, 5 Department of Plastic &
Reconstructive Surgery, St George’s Healthcare NHS Trust, London, United Kingdom and 6
Guy’s and St Thomas’ Healthcare NHS Trust, St John’s Institute of Dermatology, London,
United Kingdom
Dermal fibroblasts are responsible for maintaining and repairing tissue integrity through the
synthesis of the extracellular matrix of connective tissue. These cells arise from a homogenous
population during early embryonic development in mouse skin and differentiate into heter-
ogenous populations with unique functions in development, skin maturation and wound
healing. We recently identified different fibroblast populations in adult human skin, using a
combination of comparative spatial transcriptional profiling. These cell populations have
unique gene signatures and distinct functionality. Two fibroblast populations improved
wound healing in an ex-vivo model, with differential collagen deposition. These sub-
populations were also able to remodel fibrotic keloid extra-cellular matrix. Understanding the
contributions of the different fibroblast subpopulations and defining the factors that regulate
this heterogeneityin the skin maturation, regeneration and disease, could identify new
treatment strategies targeting pathological fibroblast behaviour in skin diseases.

661
Evaluating complications in below-knee skin cancer surgery after introduction
of preoperative appointments: a retrospective cohort study
V Lindholm, K Isoherranen, M Schröder and S Pitkänen Skin- and allergy Hospital, Helsinki
University Central Hospital, Helsinki, Finland
In this study, we evaluated if a preoperative nurse appointment reduces complication risks in
high-risk below-knee skin cancer surgery. We searched the medical records of HUS Skin and
Allergy Hospital’s dermatosurgery unit for all below-knee surgeries, comparing year 2016 to
year 2018, when the preoperative nurse appointments for risk patients were introduced. At
the appointments, risk factors were evaluated and if needed, preoperative compression was
introduced. We assessed the benefits of a preoperative appointment by comparing compli-
cation risks. We documented patient demographics, surgery diagnosis, technique, site and
any postoperative complication. Analyses included 366 patients, of whom 68 attended a
nurse appointment. Bivariate analysis conducted using chi-squared tests (Fisher exact) and
multinomial regression was used for the analyses. There is a trend towards complication
reduction - complication rate was lower 10.1% year 2018 vs 13.4% year 2016 (P¼0.21),
even though the patients were older (mean age 66.3 vs 64.1). The amount of additional nurse
appointments postsurgery reduced from 0.65 to 0.43. By emphasizing pre-and postoperative
care, the amount of patients with postoperative compression therapy rose from 35 to 79 %,
and preoperative compression from 12 to 38%. For Full-thickness skin grafts (FTSGs), the OR
for complications after adjustments was considerably higher 11.3 (95% CI 2.98-42.5) vs other
surgery techniques. The introduction of preoperative appointments, and focus on pre-and
postoperative care seems to reduce complications. For FTSGs, the complication risk is high,
even with carefully planned preoperative care. Further studies are needed to evaluate pre-
ventable risk factors of FTSG reconstructions.

662
Bacterial infection and wound healing in an ex vivo human skin model
E Pagès1, M Pastore1, L Rosselle2,3, A Barras2, N Skandrani3, A Cantelmo4, R Boukherroub2, E
Merle5, P Descargues5 and S Szunerits2 1 Genoskin SAS, Toulouse, France, 2 UMR 8520 -
IEMN, Lille, France, 3 TissueAgeis SAS, Dijon, France, 4 INSERM U1003, Lille, France and
5 Genoskin Inc, Salem, MA
Skin processes excellent regeneration properties allowing its rapid healing upon dermal
injury. If wounds fail to heal in an orderly and timely manner, chronic ulcers develop. To test
the potential of innovate therapies to promote wound repair, relevant wound infection models
are needed. Current research is mainly conducted on animal models, which often limits
direct transferability to human and poses ethic issues. These limitations can be overcome by
using a proprietary ex vivo human skin model, HypoSkin�, produced with leftovers from
esthetic surgery. HypoSkin� contains all skin layers (epidermis, dermis and hypodermis). A
wound consisting in a 2 mm defect of epidermis and superficial dermis is performed. The skin
explant is embedded in proprietary gel-like matrix with epidermal surface left in direct
contact with air. HypoSkin� model showed preserved tissue integrity and cell viability in all
skin layers for up to 7 days culture. The edge of the wound was a clear cut of the epidermis at
day 0. From day 2, an epithelial tongue appeared and migrated. A crust was also visible at day
7. Cells in the migrating epithelial tongue were proliferating (Ki-67 positive staining) and
expressing K17 (specific marker of keratinocytes migrating over the wound bed), recapitu-
lating some aspects of wound healing. We have established a wound infection model by
incubating a solution of Staphylococcus aureus for 3 days. Next to bacterial counting assays,
infection was validated by histological comparison of intact with infected skin and by
scanning electron microscopy. Furthermore, increased release of pro-inflammatory cytokines
in supernatant indicates skin inflammation as a potential response to Staphylococcus aureus
colonization. Future validation will consist in treating the infected wounded model with
different wound-healing formulations to assess if a decisive decrease in infection can be
observed.

663
Medaka fish as a good model to study skin aging by Atomic Force Microscopy
G Runel3, M Cario1, N Lopez-Ramirez3, L Bernard2, J Chlasta4 and I Masse3 1 Inserme 1035,
University of Bordeaux, Bordeaux, France, 2 SFR Bioscience, ENS Lyon, Inserm US8, CNRS
UMS3444, Université de Lyon, Plateau de Recherche Expérimentale et de Criblage in vivo,
Lyon, France, 3 CNRS UMR5286, Inserm U1052, Université de Lyon, Université Lyon 1,
Centre de Recherche en Cancérologie de Lyon, Lyon, France and 4 BioMeca, Lyon, France
Studying skin aging to better understand age-related physiological changes or to find novel
molecules that could act on aging, could be relatively long and costly. Fish animal models
could be particularly appropriated since skin structure has been shown remarkably useful to
investigate pigment biology for example, in normal or tumoral cells (Schartl et al.,2016). In
particular, the Japanese Medaka, a small fish model with attractive experimental character-
istics, may accumulate over lifespan some biomarkers currently associated with aging fea-
tures in other vertebrates. However, very few are known about aging of the medaka fish skin,
especially in its biomechanical properties and skin architecture. In our study, we first
confirmed that classical molecular changes occurred in Medaka skin during aging, as well as
SA-b-galactosidase accumulation. Moreover, we performed for the first time measurements of
Medaka skin stiffness by Atomic Force Microscopy (AFM) which revelated modulation of the
bio-mechanical properties of the Medaka skin throughout life. Since a recent study showed a
remodelling of the dermis matrix in aged mouse (Kaur et al., 2019), we thus investigated the
correlation between skin stiffness and dermis aging in human skin reconstructs. Finally, we
observed a modulation of collagen density in both human reconstructed and Medaka skins by
Second Harmonic Generation (SHG) microscopy. Overall, our study unveiled the potential of
Medaka fish to study skin aging and the AFM as an innovative technology to characterize this
biological phenomenon.
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Biological activities of traditional medicinal herbs on skin cells
L Romano1, J Feng2, S Peltier1, D Boccara3, M Bagot4, X Gan2, G Liu2, A Bensussan1 and L
Michel1 1 INSERM U976, Paris, France, 2 Infinitus Company Ltd, Guangzhou, China, 3
Plastic surgery Dpt, Hopital Saint-Louis, Paris, France and 4 Dermatology Dpt, Hopital Saint-
Louis, Paris, France
In the field of cosmetic and dermatologic research, traditional medicinal plants gain interest,
including medicinal herbs native from China. The present study aims to investigate the bio-
logical activity of Cohesium (COHE), an Ophiopogon Japonicus Root extract, in human
epidermal keratinocytes and dermal fibroblasts. Primary cell cultures were established from
human skin. Cell cytotoxicity was assessed by MTT assay after 2 to 5 days of culture with
several dilutions of COHE (0.01-10%). Cell proliferation was measured by a cell cycle S
phase analysis using Propidium Iodide staining. Wound healing was assessed by cell
scratching and quantifying closure kinetics using Incucyte�. In some experiments, keratino-
cytes or fibroblasts were challenged by TNF-a (10 ng/mL) or TGF-b (5 ng/ml), respectively.
Cytokine release was measured by ELISA assays. Synthesis of mediators and extracellular
matrix by fibroblasts was determined by mRNA detection. Collagen contraction by fibroblasts
was evaluated during 7 days. Regarding keratinocytes, COHE induced a slight cytotoxicity at
5%. No effect was observed on wound closure and on cell cycle S phase. The production of
pro-inflammatory cytokine like IL-8 was increased with COHE in a dose dependent manner,
reaching a 100% increase at 5% COHE dilution. No cytotoxicity was observed in fibroblasts
whatever the COHE concentration used. Analysis of cell cycle S phase showed a significant
increased proliferative state with the 5% concentration. The wound closure was not affected
by COHE. The release of IL6, IL8 and VEGF cytokines as well as collagen lattice contraction
was significantly increased with COHE. As suggested by its effects on fibroblast proliferation
and contractile capacity and on the activation of pro-inflammatory cytokine production by
both fibroblasts and keratinocytes, the Ophiopogon Japonicus Root extract might be efficient
for skin repair and wound healing, in resting or activated conditions.

665
Study of the wound healing on 3D in vitro skin models
J Botto, C Plaza, C Meyrignac and C Capallere Ashland, Global Skin Research Center,
Sophia-Antipolis, France
Skin wound healing is a complex process which consists in four distinct stages: hemostasis,
inflammation, proliferation and maturation. The first stage involves platelets to seal the break
in the wall of the blood vessel. The second stage is an inflammatory phase to eliminate the
damaged cells, pathogens, and bacteria from the wounded area. The two final stages (pro-
liferative and maturation phases) involve fibroblasts and keratinocytes to form new collagen
network and epidermis. Overall, wound healing is a complex and tightly regulated process.
The advance in the tissue bioengineering field these last years allows the development of
specific dermal matrixes to study the fibroblast physiology in a 3D environment and can serve
as a support for the reconstruction of an additional epidermis layer in vitro. We have
developed a full thickness model including both a dermal layer (fibroblasts included in a
collagen matrix) and an epidermal layer to study the intercellular communication within a
particular layer or across layers. We used this model to develop an approach to reproducibly
induce a scar and to study the wound healing process in vitro. To characterize this in vitro
wound healing model, histological observations and immunological characterization of
specific markers of wound healing were performed.

666
Targeting perfect skin repair markers in a model of induced cellular
senescence
L Mur, G Bressier, A Lebleu, E Oger, C Gondran and K Cucumel Ashland, Global Skin
Research Center, Sophia-Antipolis, France
Skin repair is a multistep process involving both epidermal and dermal compartments.
Among the sequential and overlapping events that take place during the skin repair process,
the regeneration of the epidermal compartment represents a critical step for a complete and
effective repair, qualified as perfect skin repair. In the present study, we evaluated an extract of
Rosa centifolia, prepared by a proprietary extraction progress, rich in small RNA and com-
pounds of interest including polyphenols, reducing sugars, free amino-acids and organic
acids. This extract was evaluated on markers associated with skin repair, on normal human
keratinocytes aged by application of doxorubicin. MARCKS like protein (MARCKSL1) is a
regeneration-initiating protein, discovered in axolotl, an amphibian species known for its
scar-free healing capacity, also expressed in human skin. Among the different miRNAs
implicated in skin repair, miR-132 has been described as critical to improve skin regenera-
tion, playing a role in the transition between inflammatory phase and epidermal restoration.
In the model of induced cellular senescence, we observed a decrease in MARCKSL1 and miR-
132 expressions and a slowdown of cell migration, in a scratch test assay. When senescent
keratinocytes were treated with the extract of Rosa centifolia, the marker of perfect skin repair
MARCKSL1, as well as the level of miR-132 were increased. The ability of senescent kera-
tinocytes to regenerate a scratched monolayer was also improved by the extract. Some dermal
markers associated with skin repair such as collagen I, fibronectin and hyaluronic acid were
increased in ex vivo skin biopsies treated with the extract. In conclusion, the extract of Rosa
centifolia was shown to act on markers of early phase of skin repair, associated with
epidermal restoration, as well as components of the extracellular matrix. Taken together, these
effects are in favor of optimizing skin repair especially in aged or compromised skin.

667
A Novel Microcurrent Device to Improve Skin Structure and Appearance
D Kern, M Riggs and H Knaggs Research and Development, Nu Skin Enterprises, Inc.,
Provo, UT
Microcurrent technology, 25 e 500 uA direct current constant or pulsed, has been used for
more than a century to treat a broad spectrum of human ailments and today the microcurrent
facial has become a staple in aesthetic salons claiming cellular rejuvenation, facial toning
and reduction in the appearance of lines and wrinkles. A transcutaneous electrical nerve
stimulation (TENS) attachment, powered by the counter oscillating motion of a facial treat-
ment/cleansing device, was developed to deliver low level microcurrents to facial skin. An
IRB approved, single center, evaluator blinded, randomized, controlled, split-face, clinical
trial was conducted. Twenty-three subjects, 20-40 years of age, used the device and a
conductive gel twice each day for 4 weeks. Clinical evaluations were conducted at baseline,
both before and 15 minutes after treatment and at weeks 1, 2, and 4. Three trained clinical
graders evaluated the treated facial skin areas for fine lines, overall appearance, radiance,
tactile roughness, visible roughness and evenness of skin tone. Controlled position, full-face
digital images were taken and analyzed. Subjects answered a self-assessment questionnaire.
There was a statistically significant improvement in clinical grader scores for all evaluated
parameters at each post-baseline time point with a statistically significant difference in favor
of the TENS treated side of the face by week 4. Subject self-assessment questionnaire analyses
revealed statistically significant improvement in responses for skin brightness, noticeability of
pores, skin spots and skin softness at week 4 over baseline with the scores for the TENS treated
side of the face being statistically significant for a number of assessed attributes at certain time
points. The microcurrent device and conductive gel were effective in improving facial aging
attributes when compared with baseline and to the untreated side of the face after being used
over the course of 4 weeks.

668
Wound Healing capabilities of keratinocytes derived iPS cells
C Nizard1, A Bulteau2, C Plaza3, C Capallere3, M Moreau1, S Schnebert1, K Pays1 and
J Botto3 1 LVMH Research, Saint Jean de Braye, France, 2 IGFL, ENS Lyon, Lyon, France and
3 Ashland, Global Skin Research Center, Sophia Antipolis, France
The skin protects the body against environmental stresses such as solar ultraviolet irradiation,
environmental pollution, microbial agents, and helps to prevent fluid loss. The skin protective
function can be altered following mechanical injuries or disease. Wound healing is a
conserved evolutionary process including several stages, i.e., inflammation, cellular prolif-
eration and extracellular matrix remodeling. Induced pluripotent stem cells (iPS) are
reprogrammed somatic cells that have regained pluripotency capability. iPS cells can
therefore be used to produce specialized cutaneous cells such as keratinocytes (KiPS), me-
lanocytes, sebaceous cells, or neuronal cells. In this study we obtained KiPS were obtained
and characterized for their regenerative characteristics. Several wound healing models were
developed in vitro to study the expression of specific proteins involved in this process.
Characterization of the cellular phenotype and the study of proteic markers were undertaken
in order to point out specific features. Regenerative capabilities were studied after wounding
in the presence of biofunctional botanical ingredient and wound healing-related markers
were studied. The KiPS obtained in this study presented a behavior similar to normal kera-
tinocytes. After an injury obtained in models in vitro, the presence of a specific botanical
ingredient helped to obtain a better rate of regeneration and an increase of the expression of
specific wound healing proteins. This approach will enable further studies of the modulating
potential of biofunctional ingredients in vitro.

669
The spent culture fluid of Bifidobacterium longum, Lactobacillus rhamnosus
GG and Escherichia coli Nissle 1917 inhibits the growth and biofilm formation
of Pseudomonas aeruginosa
M Alhubail1, CA O’Neill1, A Mcbain2 and S Cruickshank1 1 School of Biological science, The
Univesrsity of Manchester, Manchester, United Kingdom and 2 School of Health Sciences,
The University of Manchester, Manchester, United Kingdom
Pseudomonas aeruginosa is one of the most problematic wound associated pathogens.
Infection with P. aeruginosa is associated with significant morbidity and mortality. The
virulence of this bacterium together with its ability to form biofilms complicates its man-
agement. Probiotics have been reported to be effective in inhibiting pathogens of both in-
testinal and extra-intestinal origin. The topical use of probiotics may offer new alternatives
that are efficient and safe to use. The aim of the study was to assess the potential of probiotic
organisms to inhibit both the planktonic and biofilm forms of P. aeruginosa. Growth curves of
P. aeruginosa in the presence and absence of spent culture medium from Lactobacillus
plantarum, Lactobacillus reuteri, Lactobacillus rhamnosus GG, Bifidobacterium longum and
E. coli Nissle 1917 was used to assess the inhibitory action against P. aeruginosa. A high
throughput biofilm test was used, together with confocal laser scanning microscopy to access
the inhibitory effect of the spent cultures against the biofilm of P. aeruginosa. The spent
culture fluid of B. longum and L. rhamnosus GG significantly inhibited the growth of
planktonic P. aeruginosa by 100% and 32%, respectively, and this inhibition appeared to be
due to high acid production by these bacteria. E. coli Nissle spent culture reduced the biofilm
formation of P. aeruginosa by 84%. In conclusion, probiotics may provide promising alter-
natives to antibiotics in the inhibition and management of P. aeruginosa infection. However,
such effects may be restricted to certain probiotics.
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670
Targeting inflammation, dermal matrix organization and repair process for
efficient prevention and correction of striae gravidarum
M Le Roux, S Bredif, G Boyer, S Leclere-Bienfait, F Menu, G Bellemere and C Baudouin
Innovation Research & Development, Laboratoires Expanscience, Epernon, France
Stretch marks, or striae gravidarum (SG), occur frequently during pregnancy, affecting 50-
90% of women. SG are characterized by inflammatory environment, alteration of dermal
matrix, particularly with disorganization of elastic fibers, and at the cell level, modification of
fibroblast contractile properties. Although not physically dangerous, SG represent a major
aesthetic concern for pregnant women. Therefore, there’s a need for efficient topical solutions
to prevent development of SG or reduce their severity. We have developed two innovative
formula targeting specifically prevention or correction of SG based on the selection of natural
patented active ingredients with in vitro demonstrated activities: For the prevention axis we
focused on anti-inflammation and preservation of elastic fibers network, a SG Prevention
Cream was formulated with avocado peptides, polyphenol-rich maracuja seed extract and
hamamelis virginiana extract. A clinical study has been conducted on 64 women from 4
months of pregnancy to 6 weeks after delivery. The subjects applied the product twice a day
during the study period. Results show that the product is well perceived by the women and
demonstrate the efficacy on stretch marks prevention. The correction axis was addressed
thanks to actives targeting inflammation, repair process as well as inhibiting fibroblasts
contractility. Hence, a SG Correction Serum was formulated with avocado oil, maracuja oil
concentrate and hyaluronic acid. Its efficacy on SG (size and roughness) was clinically
evaluated in a study conducted on 34 women with recent red stretch marks. The subjects
applied the product twice a day during 8 weeks. Results demonstrate that the product is well
perceived and has a significant efficacy on SG reduction. A good understanding of SG
pathogenesis together with a specific selection of active ingredients allowed us to develop
stretch mark prevention and correction products with clinically proven efficacy.

671
Study of the molecular and functional effects of wound dressings on human
dermal fibroblasts
S Peltier3, Y Adib3, F Armstrong2, S Ly Ka So3, C Da Silva3, R Proust2, M Samardzic2, M
Bagot1, A Bensussan3 and L Michel3 1 Hôpital saint-Louis, Departement of dermatology,
Paris, France, 2 laboratoires BROTHIER, Paris, France and 3 Inserm U976, Paris, France
The process of cutaneous wound healing/repair is characterized by three major phases:
coagulation (A) and inflammation (B) during the first hours, followed by a regeneration and
remodeling/maturation phase (C) mainly conducted by dermal fibroblasts. To promote tissue
repair, there is a multitude of dressings targeting the different phases of healing including
calcium alginates and high absorbency fibers. The aim of the present study was to evaluate
the effects of these two wound dressings subtypes on human dermal fibroblasts. Primary
cultures of dermal fibroblasts were established from human surgical normal skin residues
(n¼6 to 12). Their molecular and functional properties were studied in conditioned media
prepared from three wound dressings: Algosteril�, Biatain� Alginate and UrgoClean�. The
scratching experiments results showed that among 3 dressings only Algosteril significantly
promoted the cell migration and consequently the closure of the dermal wounds. No alter-
ation of the viability of dermal fibroblasts was depicted with Algosteril and Biatain Alginate,
whereas UrgoClean altered the fibroblast viability considerably. Concerning modifications on
gene’s transcription studied by gene macro-arrays in TGFb-activated fibroblasts, Algosteril
significantly increased the synthesis of collagens, extracellular matrix-remodeling enzymes,
cytokines promoting fibroblast migration and proliferation, recruitment of immune cells, fa-
voring development of an innate response that ensures the wound debridement. Stimulation
of pro-inflammatory cytokine production was also significantly increased with Algosteril
whereas it was not with other studied dressings. Altogether, our results pointed out that
Algosteril among other dressings will facilitate the repair of the tissue matrix and prepare an
effective healing phase.

672
A cosmetic serum formulated with botanical extracts targeting causes of
slackened skin improves skin elasticity, firmness, wrinkle severity and
facial contours
T Carle, S Burkes-Henderson, G Kalahasti, E Campbell, D Gan, M Hines and L Gildea Skin
and Clinical Research, Mary Kay Inc, Dallas, TX
The appearance of slackened, sagging skin tends to become prevalent in the fourth or fifth
decade of life regardless of lifestyle or environmental exposure. The constant effect of gravity
over time contributes to the emergence of prominent nasolabial folds and sagging skin along
the jawline and neck. As such, a treatment product specifically targeted to lift sagging skin is
critical to a skin care regimen. Here, we identified multiple botanical extracts that support 3
specific factors associated with slackened skin in vivo: hyaluronic acid, collagenous fibers,
and elastic fibers. The extracts stimulated the production of HA, collagen, laminin or elastin
on human dermal fibroblasts. In addition, the extracts inhibited the activity of hyaluronidase,
the enzyme that degrades HA in vivo as well as the MMPs that degrade dermal proteins.
These extracts were formulated into a cosmetic serum then applied to cultured ex vivo skin.
After 7 days, the skin was sectioned and stained for collagen VII, a critical protein that
supports the dermal-epidermal junction. Decline of collagen VII correlated with slackened
skin. Collagen VII was greatly increased compared to untreated control. In a clinical study, 45
women applied the cosmetic serum to the face twice daily for 12 weeks. Skin firmness and
lifting attributes showed statistically significant improvements after 4, 8 and 12 weeks of
product use relative to baseline. At least 98% of subjects showed improvements in multiple
parameters for lifting along the contours of their face (cheek/jawline.) This serum is an
effective treatment to improve the appearance of slackened skin.
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Bı́ró, Tamás 224, 401, 406, 607, 639
Bissonnette, Robert 048, 102
Biswas, Kazal Boron 545, 549
Bivik Eding, Cecilia 222
Blanchetot, C 366
Blanco, Ana 430
Blanco, Eva Marı́a 578
Blauvelt, Andrew 331
Blaydon, Diana 255, 630
Blenman, Kim 012
Blijlevens, Nicole 088
Bloch, Wilhelm 253
Blok, Siebe 088
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Guéré, Christelle 103, 645
Guillemot, Fabien 611
Guillot, Bernard 093
Gulacsi, Laszlo 176
Gulati, Kunal 126
Gunasingh, Gency 523
Guo, Jiao 545, 546
Guo, Zongyou 312, 475
Gupta, Pankaj 170
Gurskaya, Nadya 308
Gutekunst, Julian 469
Gutierrez-Cruz, Gustavo 437
Gutierrez, Araika 575
Guttman-Yassky, Emma 102
Guttmann-Gruber, Christina 656
Guy, Alyson 307
Guyoux, Aurélie 221, 547
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Lang, Benjamin 388
Lang, Gudrun 452
Lang, Victoria 207
Langan, Ewan A 613
Langrish, Claire L 011
Langton, Abigail Kate 098, 148
Laoubi, Léo 006
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Le Goux, Nelig 582
Le Poole, Isabelle Caroline 534
Le Roux, Marion 670
Le, Michelle 125
Leaute-Labreze, Christine 484, 505
Lebbe, Celeste 490
Leblanc, Emmanuelle 616
Lebleu, Alexia 266, 666
Lebonvallet, Nicolas 236, 582
Leclere-Bienfait, Sophie 670
Lee, Ayeong 204
Lee, Chih-Hung 421
Lee, Chun-Man 568
Lee, Chunghyeok 099, 109, 242
Lee, Dong Hun 643
Lee, Dong-youn 506
Lee, Eun Jung 364
Lee, Eun-So 346
Lee, Ga-Young 052
Lee, Heun Joo 052
Lee, Ho Jung 108
Lee, Jae Won 020, 169, 528
Lee, James 658
Lee, Jeongae 174, 313
Lee, Jeung-Hoon 445
Lee, Ji hae 090, 104, 566
Lee, Ji Hyun 074, 123, 124, 134
Lee, Ji Su 301, 303
Lee, Jinwoo 429
Lee, Jong Suk 108
Lee, Jong Won 244
Lee, Ju Hee 104, 117, 567, 637, 652, 657
Lee, Ju Hye 414
Lee, JuHee 571
Lee, Jun Young 074
Lee, Mi Yeon 174
Lee, Min-Geol 020, 100, 169
Lee, Ro Woo 090, 104, 566
Lee, Sang Eun 005, 204, 288
Lee, Sang Hoon 108
Lee, Seon Gu 227
Lee, Seung Min 108
Lee, Seung-Taek 655
Lee, Si-Hyung 288, 512, 528
Lee, Sung Hoon 564
Lee, Sung Yul 108
Lee, Won Jai 117, 652
Lee, Yang Won 301, 303
Lee, Young 396
Lee, Young Hun 655
Lee, Young In 117, 567, 637, 652, 657
Lee, Yun Ho 052
Lee, YuRa 313
Lefaki, Ioanna 165
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Möbs, Christian 080
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Liquid biopsy 495

Live imaging 220

Liver x receptor 025

lncRNA 511

Long non-coding RNA 409, 503, 633

LPS 412

Lupus 034

Lymphatic endothelial cells 635

Lymphatic flow blockade 331

Lymphatic vessels 638

Lymphoma 060, 187, 507

Lymphomatoid papulosis 498

Machine learning 585

Macrophage polarity 625

Macrophages 367, 386, 404, 546

MAIT cells 043
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Malignant melanoma 443, 467, 492

Malignant skin tumor 459

MAPK inhibitors 476

Mass spectrometry 121, 428

Massive parallel sequencing 111

Mast cells 064, 363

Matrix metalloproteinase 447, 655
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MDR1 154
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Mechanobiology 239

Medical education 186
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Melanin distribution 524

Melanocyte adhesion 533
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Melatonin 548

Menthol 142
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derived from adipose tissue 319

Metabolic syndrome 108

Metabolism 234, 597

Metastasis 481

Metastatic 518

Method 258

Methotrexate 427
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Microbiome 118, 214, 241, 324, 336, 400, 426, 534,
598, 626, 650, 658

Microbiota 209, 235, 352, 368, 383

Microcurrent 667

Microdialysis 121
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microRNA 340, 360, 362, 476, 499
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miR-204-5p 499

mirna 531

MiRNA-130a 472

miRNA-mRNA network 291

Mitochondria 225, 257, 384, 550

Mitochondrial respiratory 258

Moderate temperature 218

Molecular assembly 013

Molecular genetics 307

Molecular subtypes 481

Monocyte / macrophage 024

Morbidity 137
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Mouse 430

Mouse model 010, 075, 376, 402
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mTOR 211

mTOR pathway 501
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Nerve 574
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Neural network 452

KEYWORD INDEX

S360 Journal of Investigative Dermatology (2019), Volume 139



Neuro-inflammation 330
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Neurotrophin receptors 437

Neutrophil infiltration 379
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New light sensitizers 115

Next generation sequencing 483

Next-generation risk
haplotype sequencing 285

NF-kB 321

NFkB signalling pathway 658
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NIR-PIT 296
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Nivolumab 464

NK cells 339
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Non-coding RNA 194, 448, 511
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Nonlinear microscopy 290

Novel mutation 156
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NRAS mutation 530
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Oxidative lesions 542
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p200 068

P2X3 antagonist 106
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Papillon-Lefévre syndrome 304
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PARP1 441

Pathogen persistente 077
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Pigmentation 199, 276, 533, 536, 564, 571
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factors 646
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Polyadenylation 280
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Pompholyx 205
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Programme death ligand 1 422

Programmed death-1 141
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Prostaglandin 174

Protease 400, 659

Protease inhibitor 190

Protein contact dermatitis 073
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Pseudo-allergic reaction 344
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Psoriatic arthritis 094, 340

Psoriatic lesion 381

Psoriatic non-lesional skin 410

Psoriatic skin 291

Psychiatric disorders 100

Psychodermatology 158

Pustular 150, 281

Pustulosis 205

Pyoderma gangrenosum 069

qRT-PCR 500

Quality of life 176

Quantitative sensory testing 248

Radiance 241
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Radiation injury 573

RCM 271

RDEB 298, 312, 475, 631

RDEB-iPSCs 289

Real world evidence 165, 166

Real-world 161

Recessive dystrophic
epidermolysis bullosa 131, 319

Reconstructed 229

Reconstructed human
epidermis 382

Reconstructed skin 233

Red meat allergy 175

Reflectance confocal
microscopy 482

Regeneration 573

Regenerative medicine 593

Registry 127

Regulatory B cell 017

Regulatory T cells 026

Repair 098

Repigmentation 566

Resident memory T cell 003

Resistance 489, 515

Resistance to targeted therapy 490

Resolution 538

Respiration 257

Retinol 182

Retinyl linoleate 177

Ribosome 318

RIPK4 092

Risk factor 518

Rituximab 018, 055, 080, 095, 122

RNA binding proteins 396

RNA sequencing 094, 291, 399, 432, 457

Rosacea 107, 108, 224, 321, 419, 426, 565, 569

Ruxolitinib 097, 385, 391

S. aureus 102, 408

S100 322

S100B 514

Sandalore 181

SASP 356

Scalp 052, 393

SCC 436, 475
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Screening 535

Scurfy 021

SDR9C7 297

Sebaceous gland 574

Sebaceous hyperplasia 608

Sebocytes 193, 501, 608

Sebogenesis 618

Sebum 164, 389, 390, 574

Sebum production 252

Second hit mutation 279

Secretion 439

Semi-dominant inheritance 276

Senescence 023, 077, 260, 299, 356, 386, 405, 460,
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Senescence-associated
secretory phenotype 528

Sensitive skin 248

Sensory nerves 551

Sensory nervous system 604

Sensory neuron system 654

Sensory neurons 582

Sentinel lymph node biopsy 500

Serpin 485

SERPINB4 322

Severe acne 326, 327

Sexually transmitted infection 129

Sezary 091

SH2D4A gene 304

Sheep 229

Signaling 261

Silibinin 301

Single-cell ATAC-seq 579

Single-cell 210
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Single-cell RNA sequencing 272, 579

Sirolimus 096

SJS/TEN 323, 332

Skin 277, 357, 401, 596, 604, 639

Skin aging 085, 164, 225, 414, 663

Skin art 198

Skin atrophy 310

Skin barrier 211, 242, 269, 348

Skin cancer 090, 119

Skin cancer risk stratification 438

Skin cancer surgery 661

Skin cell atlas 210

Skin color 564

Skin color types 233

Skin commensal bacteria 556

Skin diseases 208

Skin elasticity 148, 672

Skin homeostasis 429

Skin integrity 234

Skin microbiome 355

Skin microbiota 110, 326

Skin model 433, 509

Skin of color 098

Skin penetration 269, 387

Skin physiology 198

Skin pigmentation 525

Skin rejuvenation 109

Skin repair 666

Skin toxicity 422

Skin transcriptomic 042

Skin turnover 177

Skin vasculature niche 594

Skin-derived precursors 582

Small fiber neuropathy 248

SNPs 311

Solar simulated radiation 541

Sox family 602

Sox13 602

SOX2 480

Sox9 623

Specialized ribosomes 316

Specific knockout 275

Spheroids 482, 536, 619

SPINK5 278

Splice variant 454

Splicing 300

Spontaneous regression 563

Squamous cell carcinoma
(SCC) 437, 438, 446, 450, 455, 462, 463, 468,

480, 494, 511

Staphylococcus aureus 370, 404

STAT1 mutation 189

STAT3 gene 305

STAT3 gene polymorphism 496

Statin 192

Stem cells 272, 592, 616

Steroidogenesis 321

STING 034, 627

Stratum corneum 212

Stretch marks 670

Striae distensa 099

Striae gravidarum 670

Structure 317

Subclass 071

Subcutaneous fat 643

Subcutaneous injection 381

Subcutaneous panniculitis-like
T cell lymphoma 019

Substance P 334

Subsurface reflection 217

Suppression 640

Suprabasal bulge SCs 587

Surfactant 147

Sweat gland 601, 606, 617

Sweet syndrome 424

Systemic immunosuppressants 161

Systemic lupus erythematosus 050
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Systemic sclerosis 024

T cell immune response 065

T cell skewing 417

T cells 061, 358, 468

T follicular regulatory cells 080

T lymphocyte 057

Tape-stripping 428

Targeted therapy 314, 489

Taxonomy 347

Telogen efluvium 181

Telomerase reverse
transcriptase 461

Telomere 461

TENS 667

Terminal differentiation 233

Terpene hydroperoxides 084

tewl 209

TGF-b 635

TGF-b signaling 470

Th17 038, 051, 329, 411

TH9 008

Therapeutic antibodies 394

Therapeutic approach 309

Therapy 028, 366

Thermal spring water 333

Thimerosal 344

Tight junctions 232, 638

Tim-3 019

Tissue cytometry 012

Tissue engineering 257, 258, 259, 260, 263, 509, 591, 665

Tissue homeostasis 594

Tissue maintenance 253

Tissue repair 581

Tissue resident memory T cells 076

Tissue-environment 254

Tissue-resident memory T cell 083

Titanium dioxide 414

Tolerance induction 031

Topical 157

Toxic epidermal necrolysis 114

TRAF3 gene 305

Training 116

Transcriptional profiles 210

Transcriptome 056, 069

Transcriptome analysis 606

Transcriptomics 448

Transgenic model 392

Trauma 052

Treatment 086

Treatment effects 146

Tribbles homolog 3 607
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TrkA 454

Trophic ulcer 651

TRPM3 401

TRPV4 639

TSLP 368

Tuberous sclerosis complex 096

Tumor 386

Tumor associated macrophages 436

Tumor microenvironment 436, 479

Tumor suppressive function 445

Tumor suppressor 442, 455, 460, 472

Type 2 immunity 020, 232, 429

Type I diabetes 188

Type I IFN 352, 627

Type I interferon 426

Type I interferon signature 042

Type IV collagen 044

Type XVII collagen 044

Ubiquitination 325

ULK1 067

Ultraviolet radiation 556

Ultraweak photon emission 553

Unfolded proteins 502

Upper pilo-sebaceous unit 589
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Urine 174

Urticaria 014

Ustekinumab 293

UV exposure 520

UV Radiation 355, 554

UVA1 543, 559

UVB 550

UVR 538

Vaccination 130

Variability 124

Vascular endothelium 623

Vascularization 453, 591

VDR 267

VEGF 086

Vemurafenib 501

Viral infection 064

Visualization 622

Vital confocal microscopy 136

Vitamin D 231, 267

Vitiligo 022, 063, 065, 157, 364, 526, 534, 546,
566

Warts 144

Wheat allergy 145

Whole exome sequencing 506

Whole genome shotgun
sequencing 320

Wide spectrum sun protection 569

Willingness-to-pay 104

Work 173

Wound dressings 671

Wound healing 352, 616, 625, 629, 630, 633, 640, 657,
660, 662, 665, 666, 671

Wound healing model 668

Wounds 659

Xenograft 530, 614
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b-catenin 444
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