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+
Maintenance of CD4 tissue-resident memory T cells via perivascular clusters
with CD301b dermal dendritic cells in a mouse model of allergic dermatitis
R Asahina, G Egawa, S Nakamizo and K Kabashima Dermatology, Kyoto University, Kyoto,
Japan
Tissue-resident memory T (TRM) cells play a crucial role in local immunity by inducing rapid
immune responses upon re-exposure of the antigen. However, how CD4+ TRM cells are
retained in the skin after allergic inflammation remains largely unknown. To clarify the
mechanism, we used a delayed-type hypersensitivity model, which is mediated by CD4+ T
cells. T cell receptor (TCR)-b deficient mice were transferred with CD4+ T cells from GFP-
expressing, ovalbumin (OVA)-specific TCR-transgenic (OT-II) mice and sensitized with OVA
emulsion, followed by initial challenge with OVA in ear skin (day 0). On day 35, in spite of
the resolution of ear swelling, CD4+ T cells remained in the dermis and exhibited
CD44+CD69+ TRM cell phenotype. Their residency in the dermis was confirmed using
parabiosis and photo-convertible protein (KikGR)-expressing OT-II T cells. In addition, two-
photon microscopy revealed that CD4+ T cells were retained in perivascular clusters on day
35. Immunohistochemical analysis revealed that CD301b+ conventional dendritic cell (DC)
subset 2 (cDC2) were colocalized with CD4+ T cells in the clusters. We selectively depleted
these CD301b+ cells in Mgl2-diphtheria toxin receptor (DTR) mice, which express the DTR
under the regulation of the gene encoding CD301b, and found that the number of CD4+ TRM
cells and their clusters were reduced after the depletion of CD301b+ cells. Taken together,
these results suggest that CD301b+ cDC2 cells are critical in the tissue residency of CD4+ TRM
cells after the resolution of allergic inflammation. This mechanism provides a potential new
strategy for preventing the recurrence of CD4+ T cell-mediated chronic inflammatory skin
diseases.
002

Skin-resident memory T cells are poised for systemic Th2/Th17-driven

inflammation and may re-seed at distant sites during graft-versus-host disease
J Strobl1, L Gail2, L Kleissl2, RV Pandey1, T Krausgruber3, D Atzmüller1, P Wohlfarth4, C
Bock3,2,5, W Rabitsch4 and G Stary1,2,3 1 Department of Dermatology, Medical University of
Vienna, Vienna, Austria, 2 Ludwig Boltzmann Institute for Rare and Undiagnosed Diseases,
Vienna, Austria, 3 CeMM Research Center for Molecular Medicine of the Austrian Academy
of Sciences, Vienna, Austria, 4 Department of Internal Medicine I, Bone Marrow Trans-
plantation Unit, Medical University of Vienna, Vienna, Austria and 5 Department of Labo-
ratory Medicine, Medical University of Vienna, Vienna, Austria
Skin-resident memory T cells are thought to be non-circulating cells providing rapid recal
responses against outside pathogens. Recent observations in humanized mouse models
indicate that a subset of tissue-resident memory T cells (Trm) may exit the skin and form a
discrete circulating T cell population in the blood. To explore the existence of a skin-derived
re-circulating Trm population in humans, we characterized circulating T cells with a skin Trm
phenotype in the blood of patients after allogeneic hematopoietic stem cell transplantation
(HSCT). We found a small and stable population of CD4+CD103+CLA+ T cells in the blood
of all patients analyzed and verified their tissue origin by genotyping in sex-mismatched
HSCT recipients. Transcriptional analysis on single-cell level revealed their striking resem-
blance to skin Trm. Blood from patients with GvHD contained elevated numbers of host-
derived CD4+CD103+CLA+ T cells producing pro-inflammatory Th2/Th17 cytokines, which
highlights the potential of skin Trm to contribute to inflammation on a systemic level.
Importantly, gastrointestinal GvHD lesions contained CD4+CD103+ Trm expressing the
cutaneous leukocyte antigen CLA, indicating potential re-seeding of skin-derived Trm in the
gut. Collectively, our data offers first proof of a distinct Trm-like circulating T cell type, which
mirrors cutaneous inflammation and may disseminate disease via the blood circulation.
003

Anti-fractalkine monoclonal antibody therapy ameliorates murine

sclerodermatous chronic graft-versus-host disease
A Utsunomiya1, V Huy Luong1, T Chino1, N Oyama1, T Matsushita2, N Ishii3, H Ogasawara3,
I Toshio3 and M Hasegawa1 1 Dermatology, Fukui University, Eiheijicho, Fukui, Japan, 2
Dermatology, Kanazawa University, Kanazawa, Japan and 3 KAN Research Institute. Inc.,
Kobe, Japan
Systemic sclerosis (SSc) is an autoimmune disease characterized by fibrosis and vascular
injury of skin and internal organs. Fractalkine (CX3CL1) is a chemokine that is expressed on
vascular endothelial cells and functions as an adhesion molecule for CX3CR1-positive leu-
kocytes. Additionally, soluble fractalkine is involved in the migration of CX3CR1-expressing
leukocytes into the lesional tissue. We previously reported that the expression of fractalkine
and its receptor CX3CR1 was both augmented in SSc patients, and anti-mouse fractalkine
monoclonal antibody (mAb) suppressed inflammation, fibrosis, and vascular injury of the skin
in bleomycin- or TGF-b/CTGF-induced SSc mouse models. However, these models do not
develop apparent fibrosis and inflammation in internal organs. In the current study, we
investigated the utility of anti-mouse fractalkine therapy in a murine sclerodermatous chronic
graft-versus-host disease (Scl-cGVHD) model. Allogeneic bone marrow transplantation into
sublethally irradiated BALB/c mice reproduced organ fibrosis and autoimmune phenotypes
resembling human Scl-cGVHD or SSc. An intraperitoneal administration of anti-fractalkine
mAb increased survival rate in a dose dependent manner. The mAb therapy significantly
suppressed the fibrosis of the skin and lungs. Moreover, the mAb dose-dependently attenuated
the local infiltration of T lymphocytes in the skin and lungs and macrophages in the lungs.
Furthermore, the mAb inhibited the expression of proinflammatory cytokines such as IL-6,
TNF-a, and profibrotic cytokine IL-4 in the skin and the TNF-a expression in the lungs. Anti-
fractalkine mAb treatment did not show any apparent adverse events. These data together
with our previous findings in other mouse models indicate that the systemic administration of
anti-fractalkine mAb can be an attractive therapeutic approach for human Scl-cGVHD and
SSc.
004

Up-regulation of ST18 drives pemphigus vulgaris pathogenesis: a perpetuum

mobile model
S Assaf1,2, J Mohamad1,2, L Malki1,2, K Malovitski1,2, O Sarig1, D Vodo1 and E Sprecher1,2 1
Division of Dermatology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel and 2
Department of Human Molecular Genetics and Biochemistry, Sackler Faculty of Medicine,
Tel Aviv University, Tel Aviv, Israel
Pemphigus vulgaris (PV) is a life-threatening autoimmune mucocutaneous blistering disease.
We previously showed that a genetic variant within the ST18 promoter promotes ST18 up-
regulation in a p53/p63-dependent manner and is associated with a 6-fold increased risk to
develop PV. ST18 was also found to be overexpressed in the skin of PV patients. In addition, it
has been shown that desmoglein 3 (DSG3) down-regulation is associated with increased p53
expression and activity. Based on these data, using a combination of reporter assays, Western
blotting, confocal immunofluorescence microscopy, we investigated the possibility that ST18,
DSG3 and p53 may be jointly involved on the pathogenesis of PV. First, we demonstrated that
antibody-mediated DSG3 down-regulation results in enhanced expression of p53. Second,
we showed that DSG3 down- regulation activates the ST18 promoter activity. Third, p53
silencing abolished the DSG3-mediated activation of the ST18 promoter activity. Finally, we
demonstrated that ST18 overexpression in keratinocytes significantly augments antibody-
mediated DSG3 down-regulation in keratinocytes. Taken collectively, these data indicate that
ST18 up-regulation triggers a pathophysiological self- amplifying cycle involving DSG3 and
p53 dysregulation, which may underlie the genetic association of ST18 variants with PV.
Supporting the clinical relevance of these findings, a genetic variant causing increased ST18
promoter activity was found to be associated (p ¼ 0.003) with a more severe phenotype in a
cohort of 100 PV patients.
005

PPAR-gamma promotes proliferation of pathogenic Th2 cells through

regulation of IL-2 signaling
F Luther1, NL Bertschi1, O Steck1, C Bazzini1, I Keller2 and C Schlapbach1 1 Dermatology,
Inselspital, Bern University Hospital, Bern, Switzerland and 2 Interfaculty Bioinformatics
Unit and Swiss Institute of Bioinformatics, University of Bern, Bern, Switzerland
Recently, a subset of allergen-specific Th2 cells has been identified and termed “pathogenic”
Th2 (pTh2) cells, based on their crucial role in mediating type-2-mediated immunopathology.
pTh2 cells express high levels of the ligand-activated transcription factor peroxisome pro-
liferator activated receptor gamma (PPAR-g). The functional role of PPAR-g for pTh2 cells,
however, remains incompletely understood. Here, we analyzed the effect of PPAR-g inhibi-
tion on basic T cell functions such as IL-2- or T cell receptor (TCR)-induced proliferation in
pTh2 cells isolated from peripheral blood. Strikingly, PPAR-g inhibition strongly reduced IL-2-
induced proliferation, but not TCR-induced proliferation, suggesting specific control of
cytokine signaling events by PPAR-g. To investigate the underlying mechanisms, we per-
formed transcriptomic analysis of T cell clones treated with a chemical inhibitor (GW9962) of
PPAR-g. Pathway analysis revealed that the IL-2 signaling pathway is affected by PPAR-g-
inhibition, in line with our observation from the proliferation data. To assess the impact of
PPAR-g inhibition on IL-2 signaling, we systematically measured its effect on phosphorylation
of signal transducer and activator of transcription (STAT) molecules. Cells treated with
GW9662 showed a significantly reduced phosphorylation of STAT3 and STAT5, while
phosphorylation of STAT6 remained unaffected. Together, our findings suggest that PPAR-g is
a positive regulator of the IL-2 signaling pathway in pTh2 cells. Since IL-2 is crucial for T cell
proliferation and survival, PPAR-g might provide a selective advantage for pTh2 over con-
ventional Th cells under conditions of limited IL-2 availability in the tissue. These findings
further highlight the potential of PPAR-g as a therapeutic target in type 2 immunopathology.
006

Pathogenic autoantibody derived from Treg-deficient scurfy mice targets Type

VII Collagen and induces Epidermolysis bullosa acquisita-like blistering disease
E Vicari1, S Haeberle1, V Bolduan1, T Ramcke1, A Vorobyev2,3, S Goletz3, H Iwata4, RJ
Ludwig2,3, E Schmidt2,3, A Enk1 and E Hadaschik1,5 1 Dermatology, Heidelberg University
Hospital, Heidelberg, Germany, 2 Dermatology, University medical center Schleswig-
Holstein, Lübeck, Germany, 3 Lübeck Institute of Experimental Dermatology (LIED), Uni-
versity of Lübeck, Lübeck, Germany, 4 Dermatology, Faculty of Medicine and Graduate
School of Medicine Hokkaido University, Sapporo, Japan and 5 Dermatology, Essen Uni-
versity Hospital, Essen, Germany
Missing regulatory T cell (Treg) control contributes to the development of different autoim-
mune diseases. Scurfy mice have a missense mutation in the transcription factor Foxp3 which
leads to dysfunctional Tregs. Previously, we have shown that scurfy mice develop high titers of
autoantibodies with reactivity to structural proteins in the skin. Furthermore, the development
of a pathogenic autoantibody that targets BP230 and induces a bullous pemphigoid-like
phenotype indicates the progression of autoimmune blistering diseases (AIBD) in the absence
of functional Tregs. Given the polyclonal nature of autoimmune disease in scurfy mice, hy-
bridomas of spontaneously activated B cells were screened for antibodies against other po-
tential pathogenic target antigens. We found a murine IgG1 autoantibody (H510) which is
pathogenic in vivo as it induces subepidermal blisters in neonatal mice and binds to the
blister floor on murine salt-split skin in indirect immunofluorescence (IIF). After we excluded
that H510 binds to laminin-332, we identified type VII collagen (Col7) as a potential auto-
antigen. Western blot analysis and IIF staining using skin from Col7 knock-out mice revealed
Col7 as the target antigen of H510. Using western blot analysis, we further mapped the
antigenic epitope to the murine von-Willebrand-factor-A-like domain 2 of Col7. In summary,
we here present a recently identified, pathogenic autoantibody spontaneously developed in
the absence of functional Tregs with reactivity against Col7 as a useful model for the in-
duction of Epidermolysis bullosa acquisita in mice.
www.jidonline.org S149
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Comorbidities and Complications among Pemphigus patients: a retrospective

cohort study
F El Hadadi, L Mezni, K Senouci, M Meziane, L Benzekri and N Ismaili Dermatology,
Mohammed V University, Ibn Sina University Hospital, Rabat, Morocco
Pemphigus is a chronic bullous disease with a poor prognosis, especially in case of a
mucocutaneous involvement. Due to immune disturbance and skin barrier deficiency,
complications are frequent. We performed a retrospective cohort study based on medical
records of 303 hospitalized pemphigus patients in the Dermatology department of Ibn Sina
University Hospital between 1990-2020. Data collected include: age, history, mean duration
of disease before consultation, bedridden duration, clinical phenotype, death. The mean age
was 53 year-old, average duration of disease was 13.5 months, bedridden duration was 75
days, steroids were used in 55%, steroids + azathioprine in 45%. Among 303 patients: 42,5%
developed complications, they were distributed as follow: infectious 75.4% (50 candidiasis,
36 herpes-simplex, 10 pseudomonas aeuroginosa, 1 varicella-zoster, 7 Covid, 4 erysipelas, 20
patients died due to a severe septic shock), vascular 25.4% (9 venous thrombosis, 8 high
blood pressure, 4 acute ischemic stroke), osteoarticular 18.2% (20 osteoporosis), endocrine
dysfunction in 17.4% (12 diabetes, 10 Cushing syndrome), psychiatric and ocular compli-
cations in 8.7% each: mainly 10 depression, 7 cataract and 3 glaucoma. Patients with
pemphigus vulgaris were more likely to develop complications (59 versus 35 pemphigus
erythematosus). The risk of complications was closely related to pre-existing comorbidities:
10 patients with diabetes, 10 tuberculosis, 6 cardiovascular disease, 6 thyroid dysfunction, 2
atopic dermatitis, 1 hidradranite suppurativa, 6 neoplasms (1 ovary cancer, 1 breast cancer, 2
myelodysplasia, 1 papillary thyroid cancer, 1 squamous-cell carcinoma). Our study demon-
strated the role of anterior comorbidities, the late time of consultation and the long-term use
of steroids in the promotion of various complications. A special care provided by a multi-
disciplinary team is therefore required to prolong survival and improve the quality of life.
S150 Journal of Investigative Dermatology (2021), Volume 141
008

Autocrine IL-9/IL-9Ra signaling induces a pathogenic phenotype in TH2 cells

NL Bertschi, F Luther, C Bazzini, O Steck and C Schlapbach Department of Dermatology
Inselspital, Bern University Hospital, Bern, Switzerland
IL-9 is a common gamma-chain cytokine, for which a range of pleiotropic functions have
been proposed. However, an overarching role in humans remains elusive. IL-9 and its re-
ceptor, IL-9Ra, are specifically expressed by pathogenic TH2 cells (pTH2) residing in the skin,
suggesting an important function of autocrine IL-9 signals in cutaneous immunity and allergy.
Yet, the regulation of IL-9Ra expression on pTH2 cells and the auto- and paracrine functions
of IL-9 remain incompletely understood. Here, we confirmed that IL-9Ra is strongly enriched
in CRTh2+ memory TH2 cells isolated from blood and skin. Since previous data showed that
these cells are associated with the expression of the transcription factor PPAR-g, we hy-
pothesized that PPAR-g controls IL-9Ra expression. Indeed, we found that PPAR-g inhibition
downregulates the expression of IL-9Ra at the RNA as well as the protein level in TH2 clones.
To decipher the autocrine function of IL-9 on TH cells, we isolated human TH cells from blister
fluid of acute atopic contact dermatitis (aACD), expressing high levels of IL-9Ra. Transcrip-
tional profiling of these cells in presence and absence of recombinant IL-9 showed that
approx. 800 genes are differentially expressed in response to IL-9. Pathway analysis indicated
that the upregulated genes are associated with conventional TH2 immune response. Strik-
ingly, we observed a strong induction of genes specifically associated with the pathogenic
TH2 phenotype, such as IL9, IL17RB, HPGDS, and PDGR2. In summary, we discovered that
PPAR-g - a transcription factor closely linked to the pathogenic TH2 phenotype - regulates IL-
9Ra expression and that autocrine IL-9 signals promote pathogenic features of TH2 cells.
Together, our data provide a functional explanation for the consistently observed coex-
pression of PPARG, IL9, and IL9R in single cell transcriptomic data and suggest that TH2 cells
might induce their pathogenic phenotype through autocrine IL-9 signaling.
009

Human desmocollin 3-specific IgG antibodies are pathogenic in a humanized

HLA-class II transgenic mouse model of pemphigus
C Hudemann1, R Maglie1, B Beckert2, D Didona1, T Schmitt3, R Tikkanen2, T Hashimoto4, J
Waschke3, M Hertl1 and R Eming1 1 Department of Dermatology and Allergology, Philipps-
Universität Marburg, Marburg, Germany, 2 Medical Faculty, University of Giessen, Institute
of Biochemistry, Giessen, Germany, 3 Ludwig-Maximilians-University, Institute of Anatomy
and Cell Biology, München, Germany and 4 Department of Dermatology, Osaka City
University Graduate School of Medicine, Osaka, Japan
Pemphigus is a potentially lethal autoimmune bullous skin disorder, which is associated with
IgG autoantibodies against desmoglein 3 (Dsg3) and Dsg1. Notably, a subset of pemphigus
patients presents with a similar clinical phenotype in the absence of anti-Dsg IgG, suggesting
the presence of serum IgG reactive with desmosomal components other than Dsg1 or Dsg3.
We and others have previously shown that such patients have serum IgG autoantibodies
against desmocollin 3 (Dsc3), a component of desmosomes, that induce loss of keratinocyte
adhesion ex vivo. Moreover, Dsc3 hypomorphic mice show a severe blistering phenotype of
the mucous membrane which is highly characteristic in pemphigus. These findings prompted
us to study induction and regulation of anti-human Dsc3 IgG in humanized mice transgenic
for HLA-DRB1*04:02, which is a highly prevalent haplotype in pemphigus. We here show
that IgG from sera of Dsc3 immunized mice induce acantholysis in a dispase-based kerati-
nocyte dissociation assay via the activation of p38 mitogen-activated protein kinases and
epidermal growth factor receptor. Passive IgG transfer from mice immunized with recombi-
nant human Dsc3 into neonates did not induce intraepidermal loss of adhesion presumably
due to the lack of homology between human and mouse Dsc3. Ex vivo stimulation of sple-
nocytes from Dsc3-immunized mice with human Dsc3 leads to a significant proliferative
interferon-g and interleukin 4 T cell response, which is restricted by HLA-DR/DQ. These
findings suggest that induction of pathogenic anti-Dsc3 IgG is associated with Dsc3-specific T
cells that recognize Dsc3 in association with HLA-DRB1*04:02.
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Innate and adaptive immunity to Staphylococcus aureus contribute to the

development of atopic dermatitis-like skin inflammation
C Braun1, C Badiou1, P Bouschon1, V Patra1, W van Wamel2, M Iwata3, S Nakajima3, T
Henry1, B Horvat1, F Vandenesh1, J Nicolas1, G Lina1, A Nosbaum1 and M Vocanson1 1
Centre International de Recherche en Infectiologie (CIRI, INSERM U1111), Lyon, France, 2
Erasmus Medical Center, Rotterdam, Netherlands and 3 Kyoto University Graduate School of
Medicine, Kyoto, Japan
Atopic dermatitis (AD) is an inflammatory dermatosis associated with Staphylococcus aureus
(S. aureus) dysbiosis. The immunological mechanisms by which S. aureus contributes to AD
remain poorly characterized. We developed a mouse model of AD-like skin inflammation
induced by repeated applications of different clinical strains of S. aureus, to explore the role
of innate and adaptive immunity in AD. The intensity of the S. aureus-induced AD-like skin
inflammation depended on the clinical strain and required the activation of the S. aureus
quorum sensing. In addition, the dermatitis was hampered in inflammasome- or monocyte/
macrophage-deficient animals, but not in T-cell-deficient mice, suggesting a major role of
innate immunity. However, in wild type mice, a robust memory T and B cell response was
detected in the weeks following S. aureus application, with an accumulation of resident
memory T cells at the sites of previous dermatitis. An exaggeration of the inflammatory
response was also detected after local re-exposure to S. aureus, but only in mice with an
altered skin barrier. This study demonstrates the complementary role of innate and adaptive
immunity in the development of an AD-like dermatitis after exposure to S. aureus.
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Investigating the role of skin-resident T cells in pemphigus vulgaris in humans

CL Zimmer1, A Polakova1, D Didona1, J Hinterseher1, L Zwiorek2, C Möbs1, W Pfützner1 and
M Hertl1 1 Department of Dermatology and Allergology, Philipps University Marburg,
Marburg, Germany and 2 Department of Gynecology and Obstetrics, Philipps University
Marburg, Marburg, Germany
Pemphigus vulgaris (PV) is an autoimmune blistering disease, in which autoantibodies against
desmogleins (Dsg) 1 and Dsg3 interfere with epidermal cell-cell adhesion, thereby causing
blister formation and erosions of the skin and/or mucous membranes. Autoreactive Dsg-
specific T cells play a central role in the PV pathogenesis. However, little is known about T
cells in PV skin lesions and a detailed phenotypical and functional analysis is currently
missing. Therefore, we aimed to comprehensively characterize T cells residing in lesional and
perilesional skin of PV patients as well as matched peripheral blood compared to healthy
controls. Skin biopsies were enzymatically digested followed by phenotypic analysis using
multicolour flow cytometry. Preliminary results suggested a predominance of CD4+ T cells as
well as an enrichment of regulatory T cells in the skin of PV patients compared to healthy
controls. Investigating the permanent residence of these cells, we found all tissue-residency
markers to be expressed on T cells in skin. However, the expression of such markers,
particularly CD69, was diminished in T cells from PV lesions, suggesting an impact of
inflammation and epithelial layer destruction on T cell immunity. Furthermore, tissue-resident
T cells exhibited a chemokine receptor profile known for skin-homing. Future experiments
will shed more light on the T cell phenotype and functionality in these tissues. In conclusion,
this study contributes to a comprehensive characterization of T cells in affected skin of PV
patients, which is of particular interest for disease monitoring as well as for the identification
of potential therapeutic targets.
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Pathogenic murine anti-BP230 autoantibody 20B12: Elucidating the

mechanism of blister formation
V Bolduan1, S Haeberle1, E Vicari1, T Ramcke1, A Enk1 and E Hadaschik1,2 1 Department of
Dermatology, University Hospital Heidelberg, Heidelberg, Germany and 2 Department of
Dermatology, University Hospital Essen, Essen, Germany
Autoantibodies reacting against structural proteins of the skin cause severe skin diseases
summarized as autoimmune bullous dermatoses (AIBD). One model to study this group of
diseases in vivo is the scurfy mouse model. These mice are lacking functional Tregs due to a
missense mutation in the forkhead-box-protein 3 (FoxP3) gene. Detailed analyses showed that
Scurfy sera contain polyclonal antibodies against several AIBD autoantigens. One of these
Scurfy-derived mAb, called 20B12, induces blisters in vivo after injection into newborn mice
and binds to the epidermal side of basement membrane zone (BMZ). In further analyses we
identified the hemidesmosomal protein BP230 (Bullous Pemphigoid 230 or BPAG1-e), a
cytoplasmic protein in basal keratinocytes, as the target antigen of 20B12. First, we used
Western Blot analyses to confirm the binding site of 20B12 in the N-terminal domain of
BP230. Epitope mapping yielded five putative binding sites within this domain. As 20B12
displays cross-reactivity to human skin and the murine and human BP230 protein show a high
degree of homology we further investigated binding of 20B12 to human BP230 protein
fragments. Western Blot and ELISA analyses, using fragments covering the five possible epi-
topes, indicate binding of 20B12 to the Spectrin repeat 9 in the N-terminal domain of BP230.
To further elucidate the pathomechanism of blistering we analyzed the involvement of
complement system (CS) and Fcg-Receptors. Preliminary results of 20B12 injection into Fcg-
receptor deficient mice revealed blister formation, indicating Fcg-receptor-independent
mechanism. Indirect immunoflourescene of 20B12 injected WT mice using anti-C3-anti-
bodies yielded no C3 complement deposition at the BMZ suggesting a CS-independent
mechanism. In summary, we mapped the binding of the pathogenic murine autoantibody
20B12 to the Spectrin repeat 9 in the N-terminal domain of BP230 and have evidence for a
CS- and Fcg-receptor independent mechanism of blistering.
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Unabated type I interferon expedites B-cell autoimmunity and anti-drug

antibody formation during anti-TNF therapy
A Mennella1,2, A Mylonas1, J Chen1, A Nidegger1, M Gilliet1, R Lande2, L Frasca2 and C
Conrad1 1 CHUV, Lausanne, Switzerland and 2 National Centre for Pre-Clinical and Clinical
Drug Research&Evaluation, Istituto Superiore di Sanità, Rome, Italy
Anti-TNFs have become a benchmark in the treatment of numerous autoimmune diseases
such as rheumatoid arthritis, Crohn’s disease, and psoriasis. However, TNF blockade as a
therapy has its limitations. Besides an increased susceptibility to infections, 0.2-1% of patients
develop anti-TNF induced lupus erythematosus (ATIL). Moreover, anti-TNFs are associated
with increased frequencies of anti-drug antibodies (ADA). We have previously shown that
TNF inhibition shifts the equilibrium of TNF and type I interferons towards an excessive type I
interferon response. Here, we show that a similar pathomechanism underlies B cell-mediated
autoimmunity and the formation of ADA during anti-TNF treatment. In fact, adalimumab but
not the anti-IL12/23 ustekinumab was associated with an increase of antinuclear antibodies
(ANA) in psoriasis patients. In-vitro, anti-TNF treated plasmacytoid dendritic cells propelled B
cell-activation and enhanced IgG-production, an effect that was critically dependent on type I
interferon. In a mouse model of lupus, anti-TNF accelerated ANA formation, led to early
glomerular IgG-deposition and serum-creatinine increase, suggesting a pathogenic role for
the dysbalance of TNF and type I interferon in ATIL. Besides increased ANA, adalimumab also
showed a significantly higher frequency of ADA as compared to ustekinumab, despite similar
immunogenicity of the antibodies. ADA correlated with interferon-alpha serum levels in
patients receiving adalimumab and, in a mouse model, the activation of the type I interferon
pathway led to accelerated ADA formation during anti-TNF treatment. These findings indicate
that, in patients treated with anti-TNFs, unabated type I interferon production might unleash B
cell- mediated autoimmunity and facilitates ADA formation and secondary loss of efficacy.
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C1ORF162 is specifically expressed by pathogenic Th2 cells in atopic

dermatitis
Y Schwerzmann, L Von Meyenn, NL Bertschi and C Schlapbach Departement of Derma-
tology, Bern University Hospital, Liebefeld, Switzerland
Pathogenic Th2 cells are a recently described subpopulation of allergen-specific Th2 cells that
are crucial mediators of type 2 immune diseases such as asthma and allergic dermatitis.
Understanding the unique biology of pathogenic Th2 cells holds the promise of identifying
specific and novel therapeutic targets. The gene chromosome 1 open reading frame 162
(C1ORF162) has been repeatedly identified to be specifically expressed by pathogenic Th2
cells and its expression correlates with disease severity in atopic dermatitis. Yet, its function is
completely unknown. Here, we characterized the cellular expression of C1ORF162 at the
mRNA and protein level in primary human T cells. RNA sequencing and qPCR analysis
confirmed that both in-vivo- and in-vitro- primed Th2 express higher levels of C1ORF162
than Th1 and Th17 cells. In addition, C1ORF162 expression in Th2 cells correlated with the
expression of cytokines that are specifically expressed by pathogenic Th2 cells, such as IL-9
and IL-5. These findings were confirmed at the protein level by Western Blot and FACS
analysis. Initial protein localization experiments and functional analyses suggest that
C1ORF162 is a perinuclear protein that is rapidly downregulated by IL-2 signaling. Finally,
C1ORF162 was found to be expressed by T cells infiltrating lesional skin of atopic dermatitis.
In conclusion, C1ORF162 is consistently expressed in pathogenic Th2 cells and associated
with disease severity in atopic dermatitis. Future experiments aim to further define the identity
and function of C1ORF162 in human Th2 cells. Based on the close association of C1ORF162
with pathogenic Th2 cells, these studies may have therapeutic implications for type 2-driven
disease in the skin and beyond.
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How important is the speed of response to biological therapy?

1 1 1 1 1,2 1,2
A Savu , C Mutu , ED Serban , M Ciurduc , S Bucur and M Constantin 1 IInd Depart-
ment of Dermatology, Colentina Clinical Hospital, Bucharest, Romania and 2 Carol Davila
University of Medicine and Pharmacy, Bucharest, Romania
Psoriasis is a chronic inflammatory disease that affects around 1-3% of the adult population.
The most common type, psoriasis vulgaris, is a consequence of genetic susceptibility and has
multiple triggers. Immunological and genetic studies have identified cytokines such as TNF-a,
IL-17 and IL-23 as key factors in the pathogenesis of psoriasis and became targets for the new
biologic therapies. We present the case of a 65-year-old patient, smoker, who presents for an
itchy rash consisting of erythematous plaques with thick, silvery scales afecting the palms and
soles. Also, all fingernails and toenails presented pitting, onycholysis, subungual hyperkera-
tosis, oil drop discoloration and splinter hemorrhages, with an evolution of about one year.
The nail changes were impressive, therefore the patient had functional impairment. The
patient does not have arthralgias, a nonspecific feature for the significant nail involvement. At
the time of the hospitalization, the patient had a form of severe psoriasis with a PASI score of
11.6, DLQI score of 27 and NAPSI score of 118. The blood tests were normal. Histopatho-
logical examination revealed highly suggestive changes to establish the diagnosis of psoriasis
vulgaris. The patient followed numerous therapies with topical medication, PUVA therapy
and methotrexate for 3 months, but without significant therapeutic success. Following highly
modified scores, it was decided to initiate treatment with ixekizumab (Taltz), an anti-IL-17A
monoclonal antibody. After 3 months, at a clinical evaluation, it was noticed an improvement
of the palmoplantar and nail psoriatic lesions and an increase of the quality of life. Psoriasis
vulgaris is a complex disorder of the skin and immune system, the purpose of the treatment
being the remission of the lesions and prevention of the complications such as psoriatic
arthritis by using a safe and effective therapy for the patient, initiated as soon as possible in the
evolution of the disease.
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Molecular analysis of treatment-refractory pityriasis rubra pilaris uncovers an

IL-1 signature with therapeutic proof-of-concept of the anti-IL-1 biological anakinra
A Kolios1,2, T Künding1, L French3, M Mellet1, P Johannsen1, A Satyam2, G Tsokos2, S
Nobbe1, A Özcan1 and E Contassot4 1 University Hospital Zurich, Zurich, Switzerland, 2
Harvard Medical School, Boston, MA, 3 LMU, Munich, Germany and 4 University Hospital
Basel, Basel, Switzerland
Pityriasis rubra pilaris (PRP) is a rare inflammatory skin disease phenotypically presenting
features within the spectrum of psoriasis and atopic eczema. The pathogenesis is not fully
understood but an activation of the interleukin (IL)-23 T-helper (Th) 17 axis has been shown,
which currently present as a promising treatment option. Here we present an in depth mo-
lecular analysis of cytokine tissue profiling (nanostring) of patients with PRP (during and post-
inflammation) comparing to plaque- type psoriasis, atopic dermatitis and healthy controls.
We could show that beside proinflammatory cytokines like TNF-alpha, IL-23 and IL-17, also
IL-1 alpha and IL-1 beta were upregulated during disease course, which normalized after
resolution of skin inflammation. Prinicpal component analysis and pathway analysis are
currently ongoing. Additionally, we performed serum cytokine analysis in all groups. In a
patient with a second flare of PRP and a positive IL-1 signature, we applied anakinra, a re-
combinant IL-1 receptor antagonist, over 12 weeks. Skin severity improved from PASI 11.4 to
2.6 (77% reduction). Digital special profiling (GeoMX) from serial biopsies are currently
ongoing). In summary we could show for the first time, that targeting IL-1 in human PRP could
a be a treatment option in this subgroup of treatment-refractory patients.
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Unraveling the kinetics and cellular contributions in type 2 immune responses

in atopic dermatitis
IM Hölge, S Kaesler, M Hils, Y Amar and T Biedermann Department of Dermatology and
Allergology Biederstein, Technical University Munich, Munich, Germany
Atopic dermatitis (AD) is a chronic inflammatory skin disease associated with skin barrier
defects and microbial dysbiosis. The development and progression of AD critically depends
on the action of type 2 immune cells and mediators. However, the identity of these immune
cells as well as their chronological appearance in the establishment of AD are still elusive.
This project aims to disclose the kinetics and cellular contributors of type 2 immune responses
in AD, focusing on the dynamics of interleukin (IL)-4 induction during skin inflammation in
pre-clinical models. To mimic skin barrier impairment, mice were subjected to repeated tape
stripping (TS) of their shaved back skin. Medium containing Staphylococcus aureus (S. aureus)
was applied to induce microbial dysbiosis. Both conditions were induced either alone or in
combination at defined time points. Using IL-4 reporter mice, we found that TS as well as the
combination of TS and S. aureus increased the appearance of IL-4-producing cell types such
as T helper type 2 cells, basophils and natural killer T cells in the skin, accompanied by
increased mRNA expression of IL-13, IL-4, CCL17 and CCL22, 6 days after treatment. Skin-
draining lymph nodes mimicked the previously described dynamics of IL-4- producing cell
types. Moreover, increased mRNA expression of IL-33, CXCL1 and IL-6 was detected at early
time points, accompanied by downregulation of skin barrier-forming proteins within the
combined treatment with TS and S. aureus. Analyses of the skin microbiome of WT mice
affirm this finding by pointing to a shift within the microbial homeostasis characterized by a
predominance of Staphylococci after TS. This shows that skin barrier impairment and mi-
crobial dysbiosis act synergistically to induce the increased appearance of specific IL-4-
producing cell types, as well as other features of AD. In the long term, this project will clarify
the role of different type 2 cytokine- producing cells in the development of AD beyond Th2
cells and develop new treatment strategies.
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Cutaneous kinase activity correlates with treatment outcomes following PI3K

delta inhibition in mice with experimental pemphigoid diseases
S Emtenani1, S Ghorbanalipoor1,2, M Parker2, M Kamaguchi1, C Osterloh1, M Pigors1, S
Patzelt1, L Chakievska1, k Bieber1, II Osman1, K Izumi1, P Smith2, E Schmidt1,3 and RJ
Ludwig1 1 Lübeck Institute of Experimental Dermatology, University of Lübeck, Luebeck,
Germany, 2 Incyte Research Institute, Wilmington, DE and 3 Department of Dermatology,
University of Lübeck, Lübeck, Germany
Pemphigoid diseases (PD) comprise a group of autoimmune disorders clinically characterized
by (muco)-cutaneous inflammation and subepidermal blistering. PD are caused by autoan-
tibodies targeting structural proteins of the dermal-epidermal junction. Skin-bound immune
complexes trigger recruitment of myeloid cells, engagement of Fcg receptors, and activation
of specific kinases. Selective blockade of PI3K can alleviate disease manifestation in mouse
models of autoimmune diseases. Here, we evaluated the treatment efficacy of parsaclisib, a
selective PI3KF064 inhibitor, in in-vitro and in-vivomodels of epidermolysis bullosa acquisita
(EBA) and mucous membrane pemphigoid (MMP). We demonstrated that parsaclisib dose-
dependently impaired generation of reactive oxygen species (ROS) from both human and
mouse immune complex-stimulated neutrophils. Furthermore, parsaclisib inhibited the
dermal-epidermal separation induced in-vitro by co-incubation of immune complexes with
polymorph nuclear cells. To investigate the effect of parsaclisib in-vivo, we used 3 experi-
mental mouse models of PD. Parsaclisib significantly improved the extent of skin and/or oral
lesions in immunization induced EBA and antibody transfer-induced MMP, but not antibody
transfer-induced EBA. In line, kinome activity profiling of the mice lesional skin further
confirmed that the PI3Kd signaling pathway is affected by parsaclisib in passive MMP and
immunization induced EBA. However, PI3Kd was absent within the kinome activation
network of antibody transfer induced EBA. Taken together, our data provide evidence that
global cutaneous kinase activity present in lesional PD correlates with disease severity,
suggesting the potential activity of PI3Kd blockade with parsaclisib as a treatment option.
www.jidonline.org S151
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Herpes simplex virus infection in pemphigus patients: a prospective study

2,1 2,1 2,1 2,1
L Mezni , H Dakir , F El Hadadi and L Benzekri 1 Mohammed V university, Rabat,
Morocco and 2 Dermatology and venerology, University Hospital Ibn Sina Rabat, Morocco,
Rabat, Morocco
This study aims to consider herpes simplex virus (HSV) infection in front of any severe,
recalcitrant pemphigus (PV) lesions and to remind of the Tzancksmear which is a quick, easy,
unexpensive test with a high outcome. Prospective study over 15 months (September 2019 -
November 2020), 8 cases of PV associated with HSV infection were collected. 1 case of
seborrheic, 3 cases of foliaceous, 4 cases of vulgaris. PDAI score ranged between 23-102. Sex
ratio F/H ¼1, median age 48.5 years. The mean duration of PV was 5.5 months (2 patients
were hospitalized for relapses and 6 had PV de novo). PV was confirmed on skin biopsy,
direct and indirect immunofluorescence. The treatment was based on oralsteroids with
azathioprine in 4 cases, rituximab in 3 cases. 3 of the patients had a history of VZV infection.
HSV infection occurred with an average of 27.5 days after the onset of the treatment. Clin-
ically herpetic lesions appeared as fissures, erosions and haemorrhagic crusts. The tzancks-
mear was positive. Recovery was rapid in all patients treated with acyclovir/ valaciclovir.
Association between HSV and PV may result from immunosuppressive therapies and/ or a
causative factor associated with treatment-resistant lesions. The mechanism of viral induction
of autoimmunity can be explained in several ways including molecular mimicry. Upregula-
tion of production of interferon and interleukins. High level of IFNg leads to increased
expression of HLA2 on keratinocytes making the pemphigus antigen structural site active.
Over production of IL4 and IL10 causes a shift of TH1 to TH2 response which potentiates
antibody response. While Pemphigus is characterized by autoantibodies against desmosomal
proteins/E-cadherin, the formation of functional tight junctions and the stratum corneum are a
major physical barrier for HSV invasion into tissue. These observations suggested the
recognition of herpetic infection helps to avoid unnecessary changes of immunosuppressive
treatment for presumed refractory pemphigus.
S152 Journal of Investigative Dermatology (2021), Volume 141
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Sphingosine 1-phosphate receptor signalling promotes hair growth and inhibits

perifollicular T-cell expansion and immune privilege collapse ex vivo
I Piccini1, M Fehrholz1, O Egriboz1, L Ponce1, A Rossi2, F Jiminez3, J Adams4, CM Crosby4

and M Bertolini1 1 Monasterium Laboratory GmbH, Muenster, Germany, 2 Division of
Dermatology, Department of Internal Medicine and Medical Specialties, Sapienza University
of Rome, Rome, Italy, 3 Mediteknia Hair Transplant Clinic and Hair Lab and Universidad
Fernando Pessoa Canarias, Gran Canaria, Spain and 4 Arena Pharmaceuticals, Inc, San
Diego, CA
Sphingosine 1-phosphate (S1P) is a bioactive phospholipid that signals through five cell
surface receptors (S1P1-5). Despite the role of S1P receptors in lymphocyte trafficking and
epidermal keratinocyte proliferation and differentiation, their role in hair follicle (HF) phys-
iology remains obscure. We hypothesized that S1P receptor activation may be involved in
alopecia areata (AA), a T cell-mediated hair loss disorder characterized by immune privilege
(IP) collapse in the hair bulb. RNAseq revelated S1P1,3,5 are expressed in human scalp HFs.
By in situ hybridization and immunostaining, we confirmed the expression of S1P1,5 in HF
epithelium and mesenchyme. Ex vivo treatment of human scalp HFs with the selective
S1P1,4,5 modulator etrasimod led to enrichment of keratinization-associated genes, tendential
prolongation of anagen, and preservation of IP. The anagen-prolonging effect of etrasimod
was reproduced in human scalp skin organ culture, even under pro-inflammatory conditions
induced with IFNg, the key pathological cytokine in AA. Etrasimod prevented IFNg-depen-
dent IP collapse and inhibited the increase of perifollicular CD8+ lymphocytes. Supporting
the potential role in AA, S1P1,5 were expressed in immune cells within the infiltrate around
the bulb, and the intrafollicular epithelial expression of S1P1,5 was increased in the HFs of
patients compared to healthy controls. Taken together, these results suggest that S1P receptor
signaling is involved in the regulation of hair growth and preservation of IP in HF, and may
also be involved in IP collapse and T cell recruitment in AA. These preliminary findings invite
the investigation of targeting S1P receptors for AA management.
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A retrospective analysis of the clinical, biochemical, immunological,

histopathological and radiological spectrum of Systemic Lupus Erythematosus at a tertiary
care centre in North India
N Arunachalam1, T Dev2, N Baskaran2, R Gupta2, B Khaitan2, N Khanna2 and
G Sethuraman2 1 Dermatology, Jawaharlal Institute of Postgraduate Medical Education and
Research, Puducherry, India and 2 Dermatology, All India Institute of Medical Sciences,
New Delhi, New Delhi, India
The objective of our study was to retrospectively analyse the clinical, biochemical, immu-
nological, histopathological and radiological spectrum of Systemic Lupus Erythematosus
(SLE) in North India. We retrospectively analysed the medical records of all patients who
presented with SLE to a tertiary care centre in North India from January 2011 to August 2021.
We included only records of patients with detailed information on history, examination,
biochemical, immunological, histopathological and radiological investigations. We analysed
the medical records of 90 patients. The average age of the patients was 32�13 years. Seventy-
four (82%) patients were female, and the rest were male. Most of the patients presented with
fever, joint pain and photosensitivity. Nearly all patients had lesions suggestive of cutaneous
lupus erythematosus. Thirty-two (65%) patients had a positive Direct Coomb’s test, and
twenty-five (28%) patients presented with leucopenia. Sixteen patients had thrombocyto-
penia. Forty-four (94%) patients had an elevated erythrocyte sedimentation rate. Thirteen
patients had proteinuria. However, none of our patients had lupus nephritis. Two patients had
pericardial effusion, and three had pleural effusion. One patient had antibodies to lupus
anticoagulant. Twelve patients had low C3 levels, and seven patients had low C4 levels. This
retrospective analysis presents an insight into the manifestations of systemic lupus erythe-
matosus in North India and sheds light on the disease status and treatment response.
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RNA sequencing of chronic GVHD skin lesions identifies TREM1 as a possible

therapeutic traget in lichen planus
A Calugareanu1, J Lemasson1, H Zouali2, C Battail3, H Le Buanec1, R Peffault de La Tour4, M
Bagot1, J Deleuze2, G Socié4 and J Bouaziz1 1 INSERM U976, Paris, France, 2 Fondation
Jean Dausset-CEPH, Paris, France, 3 Univ. Grenoble Alpes, Grenoble, France and 4 Hae-
matology Transplantation, Hôpital Saint-Louis, Assistance Publique-Hôpitaux de Paris (AP-
HP), Paris, France
Cutaneous involvement of chronic graft-versus-host disease (cGVHD) has a wide range of
manifestations including a lichenoid form with a currently assumed mixed Th1/Th17 signa-
ture and a sclerotic form with Th1 signature. Despite substantial heterogeneity of innate and
adaptive immune cells recruited to the skin and of the different clinical manifestations,
treatment depends mainly on the severity of the skin involvement, and relies on systemic
high-dose glucocorticoids. We performed the first study using RNA-Seq to profile and
compare the transcriptome of lichen planus cGVHD (LP, n¼8), morphea cGVHD (n¼5), and
healthy controls (CONT, n¼6). We identified 2945 DEG when comparing LP to CONT, and
1652 when comparing morphea to CONT. 979 DEG were shared between the 2 subtypes
(e.g., CXCL9, CXCL10, CXCL11). GSEA identified 2 gene sets enriched in both subtypes that
are related to IFNg and a responses. Using IPA we identified “IFN signaling” as the most
important canonical pathway predicted to be activated. 208 DEGs were identified when
comparing LP to morphea. Among the most significant canonical pathways, triggering re-
ceptor expressed on myeloid cells 1(TREM1) signaling pathway was predicted to be activated.
TREM-1 is a cell surface receptor mainly expressed on myeloid cells, known to amplify an
inflammatory response. In conclusion, we unravelled common and unique inflammatory
pathways in cGVHD, including IFN signaling pathway that seems to play an important role in
both lichen planus and morphea cGVHD, as well as the TREM1 signaling pathway that could
be a promising therapeutic target in LP cGVHD.
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Exploring the potential of the novel IFNg aptamer TAGX-0003 as a treatment

for alopeciaareata in pre-clinical models
M Fehrholz1, K Harada2, I Piccini1, A Gilhar3, S Mutu2 and M Bertolini1 1 Monasterium
Laborytory, Münster, Germany, 2 TAGCyx Biotechnologies, Tokyo, Japan and 3 Technion,
Haifa, Israel
Alopecia areata (AA) is an autoimmune hair loss disorder in which hair follicles (HFs) that
have lost their protective immune privilege (IP) are attacked by an inflammatory cell infiltrate
including key effector CD8+NKG2D+ cells rapidly turn into catagen. IFNg is recognized as a
key pathological cytokine in driving IP collapse and AA pathogenesis. While recently JAK
inhibitors are used off- label, despite the possible long-term effect associated to their broad
immunosuppressive activities, the combination of steroid and minoxidil is still considered to
be the first line of treatment for AA. Given that the selective inhibition of IFNg could provide
an effective treatment for AA with fewer side-effects, we investigated the potential of TAG-
Cyx’s proprietary ssDNA aptamer TAGX-0003, characterized by high affinity against IFNg
(Kd¼33pM), in pre-clinical human models. Systemic administration of 0.3 and 3nM TAGX-
0003 significantly inhibited 100IU/ml IFNg-induced STAT1 phosphorylation in human HF
organ culture. Pre-treatment with 0.3nM TAGX-0003 also prevented 100IU/ml IFNg-induced
premature catagen development and blocked MHC class I and II up-regulation in the hair
bulb. Similar responses were seen in human scalp skin organ culture treated with TAGX-0003
(12 and 60nM) 24h after the administration of 100IU/ml IFNg. Intradermal administration of
TAGX-0003 (12-300nM) promoted hair regrowth in human skin xenotransplants, in which
AA-like phenotype was induced by injection of CD56+NKG2D+ cells, similar to steroid/
minoxidil treatment. Histological analysis confirmed that more HFs were in anagen after both
treatments, along with decreased numbers of CD8+T-cells in/around the bulb. However, only
TAGX-0003 significantly reduced MHC I and II expression in/around hair bulbs, thus rescuing
HFs from IP collapse. Taken together, our pilot data reveal that IFNg neutralization restores
HF IP collapse, potentially preventing disease relapse, and support the further exploration of
TAGX-0003 as an AA treatment.
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Comparative analysis of ex vivo assays aimed at identifying Desmoglein 3

reactive CD4+ T cells in pemphigus vulgaris
K Wieber, R Pollmann, CL Zimmer, D Didona and M Hertl Department of Dermatology and
Allergology, Philipps-Universität Marburg, Marburg, Germany, Marburg, Germany
Autoreactive CD4+ T cells against the desmosomal protein, Desmoglein 3 (Dsg3) play a
central role in the pathogenesis of pemphigus vulgaris (PV). Accordingly, descriptive and
functional analyses of these cells ex vivo are of great interest. Here, we investigated the
phenotype and pathogenicity of CD4+ T cells within peripheral blood mononuclear cells of
PV patients. Flow cytometric analysis enabled phenotyping of CD4+ T cells and even
identification of Dsg3-reactive CD4+ T cells by using fluorochrome-labeled HLA-
DRB1*04:02 multimers loaded with immunogenic Dsg3-peptides. Proliferation of
CD3+CD4+ T cells was studied by CFSE-dye dilution in response to in vitro stimulation with
Dsg3 protein or peptides. ELISpot analysis characterized cytokine- secretion profiles of CD4+
T cells in response to Dsg3-stimulation. In contrast to healthy controls, PV patients showed an
increased number of activated CD4+ T cells with a stimulatory capacity. Dsg3-reactive CD4+
T cells were detected at low frequencies within PBMCs of PV patients. CD4+ T cells
proliferated in response to specific Dsg3-peptides and especially IL-5 secretion was enhanced
in PV even correlating with the clinical course. Our findings characterize Dsg3 reactive CD4+
T cells contributing to PV pathogenesis and thus serve as basis for the development of targeted
therapies in the future.
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Combination of breathing exercises, cold exposure, and meditation mitigate

psoriasis e open label, randomized, controlled trial
J Czarnecki Psychodermatology Department, Medical University of LODZ, Lodz, Poland
Psoriasis is a skin disease of an unknown origin. Current understanding of its pathophysiology
focuses on an undefined imbalance between the immune system and the nervous system. In
this study we assessed the effects of a training program which was proven to affect both. A
group of psoriatic patients volunteered, and were randomized to either the intervention (n ¼
19), or control group (n ¼ 19). Subjects in the intervention group were trained for 10 weeks in
breathing techniques, exposure to cold and meditation. The control group was not trained.
After two weeks of the intervention, a full lockdown due to the COVID-19 pandemics was
introduced. Modified protocol included exercises possible to conduct at home only. Two
study visits (before and after the intervention) took place. Based on an analysis of blood and
saliva samples, skin condition, and questionnaire answers, a flare up of psoriasis occurred
among members of the control group. It was confirmed by an increase in hsCRP concen-
tration, and decrease of seral interleukin-10 levels. 55% of those subjects declared intensi-
fication of the topical treatment. In the intervention group, a slight improvement was
observed. Psoriasis Area Severity Index decreased, as well as interleukin 17 levels in saliva.
Dermatology Life Quality Index improved fourfold. 68% of the subjects declared reduction of
the topical treatment. Sleep quality, depressive symptoms and mindfulness improved as well.
In conclusion, we demonstrate that this specific training program can potentially be an easy,
safe to apply add-on therapy for psoriasis and its comorbidities.
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Detection of rare autoreactive T cell subsets in patients with pemphigus

vulgaris by the CD154 activation assay
A Polakova, L Kauter, A Ismagambetova, C Möbs and C Hudemann Department of Derma-
tology and Allergology, Philipps University Marburg, Marburg, Germany
Analysis of T cell proliferative responses to antigenic or mitogenic stimuli are based on e.g.
the incorporation of tritiated thymidine or BrdU, CFSE labeling and the detection of secreted
cytokines by ELISA or ELISPOT assay. There are inherent drawbacks of these methods rather
long ex vivo expansion, stimulation protocols or the inability to distinguish specific cell
populations and the assumption of importance of certain cytokines. Rapid identification and
quantification of low- frequent autoreactive T cells, however, presents a main goal in auto-
immune diseases such as pemphigus vulgaris (PV). In this study, we characterized the
expression of intracellular CD154 as a marker for activated CD4+ T cell subsets in PV patients
and healthy controls (HC) after both ex vivo polyclonal and antigen-specific stimulation.
Polyclonal stimulation using PHA resulted in significantly higher CD154 T cell expression in
HC compared to PV pointing at a general T cell exhaustion caused by treatment or clinical
stage of disease. In contrast, upon stimulation with human desmoglein (Dsg) 3, the major
autoantigen in PV, the expression of CD154 significantly increased on CD4+ T cells from PV
patients compared to HC. Furthermore, patients with active disease showed subset-specific
differences in CD4+ Th as well as in CXCR5+ T follicular helper (Tfh) cells characterized by
increased numbers of Dsg3-specific Tfh17 and Th17 cells in comparison to remittent PV
patients and HC suggesting a predominant involvement of IL-17-secreting T cells in acute
stages of PV. In addition, intracellular cytokine staining revealed a significant increase of IL-
21, a known inducer of immunoglobulin production and inhibitor of regulatory T cells, in
activated CD154+ T cells. In summary, here we show that analyzing CD154 expression al-
lows the detection of rare antigen-specific T cell subsets and the discrimination of different
Dsg3-specific Th and Tfh cell populations in PV patients according to their clinical disease
stage.
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2Gy low-dose total body irradiation facilitates antitumoral Th1 immune

responses in tumor antigen specific Th1 cell and immune checkpoint
inhibitor-based cancer immunotherapy
D Sonanini1,2, CM Griessinger1, SF Barbara1, P Knopf1, K Dittmann4, M Röcken3, BJ Pichler1

and M Kneilling1,3 1 Werner Siemens Imaging Center, Eberhard Karls Universität Tübingen,
Tübingen, Germany, 2 Medical Oncology and Pneumology, Eberhard Karls University
Tübingen, Tübingen, Germany, 3 Dermatology, Eberhard Karls University Tübingen,
Tübingen, Germany and 4 Radiation Oncology, Eberhard Karls University Tübingen,
Tübingen, Germany
CD4+ T helper cells are capable of mediating long-term antitumoral immune responses. We
developed a combined immunotherapy (COMBO) using tumor antigen-specific T helper 1 cells
(Tag-Th1), dual PD-L1/LAG-3 immune checkpoint blockade, and a low-dose total body irradi-
ation (TBI) of 2 Gy, that was highly efficient in controlling the tumor burden of non-immuno-
genic RIP1- Tag2 mice with late-stage endogenous pancreatic islet carcinomas. In this study, we
aimed to explore the impact of 2 Gy TBI on the treatment efficacy and the underlying mech-
anisms to boost CD4+ T cell-based immunotherapies by positron emission tomography, optical
imaging and flow cytometric analyses. First, we determined a significant longer survival of RIP1-
Tag2 mice and an increased CD4+ T cell tumor infiltrate when 2 Gy TBI was applied in addition
to Tag-Th1 cell and PD-L1/LAG-3 treatment. In non-tumor-bearing C3H mice, TBI induced a
moderate host lymphodepletion and a tumor antigen-independent accumulation of Tag-Th1 cells
in lymphoid and non-lymphoid organs. In RIP1-Tag2, we found increased numbers of effector
memory-like Tag-Th1 and endogenous CD4+ T cells in the pancreatic tumor tissue after TBI,
accompanied by a tumor-specific Th1-driven immune response. Furthermore, the spleen
negatively regulated T cell effector function by upregulation of PD-1/LAG-3/TIM-3 immune
checkpoints, providing a further rationale for this combined treatment approach. Thus, low-dose
TBI represents a powerful tool to foster CD4+ T cell-based cancer immunotherapies by favoring
Th1-driven antitumoral immunity. Being a clinically approved and well-established technique,
TBI could be easily implemented in the clinical setting.
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Deciphering the functionality of T regulatory subsets in pemphigus

AS Mesas Fernández, FJ Hilke, K Meier, F Solimani and K Ghoreschi Department of
Dermatology, Venereology and Allergology, Charité-Universitätsmedizin Berlin, corporate
member of Freie Universität Berlin, Humboldt-Universität zu Berlin, and Berlin Institute of
Health, Berlin, Germany
Pemphigus is a severe blistering disorder of skin and mucosa characterized by autoantibodies
against desmosomal proteins of the skin. The interaction between T (follicular) helper cells
and autoantibody producing B cells is important in disease pathogenesis. We are interested in
the role of T regulatory cells (Treg) as critical cellular checkpoints leading to tolerance or
autoimmunity. Peripheral blood mononuclear cells were collected from pemphigus patients
and healthy controls for flow cytometry analysis. The cells were gated based on Th/Tfh cell
surface markers and specific markers for regulatory T cells including CD25+CD127low.
Further subsets were determined by their chemokine receptor profile. In addition, we sorted
Treg/Tfr cells and analyzed their cytokine and transcription factor expression. We charac-
terized four Treg/Tfr subsets based on their chemokine receptor expression profile. We
analyzed the presence of type 1 (CXCR3+CCR6-), type 2 (CXCR3- CCR6-), type 17
(CXCR3-CCR6+) or type 17.1 (CXCR3+CCR6+) regulatory subsets in pemphigus patients
(n¼63) and healthy individuals (n¼19). We found significant higher percentages of Treg17.1
and Tfr2 cells in pemphigus patients compared to controls. We further analyzed the
expression of cytokines and transcription factors that confirmed the regulatory characteristics
of the aforementioned subsets by positive expression of FOXP3 and TGFB. We observed some
common but also some different expression levels of cytokines between specific cell subsets.
Our flow cytometry panel allowed us to characterize Treg and Tfr cell subsets in an auto-
antibody-mediated blistering skin disease, where we specifically found a dominance of
Treg17.1 and Tfr2 cells. We are currently studying the functional role of these regulatory T
cell subsets in cellular assays and longitudinal studies.
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PC111, a monoclonal anti-Fas Ligand antibody, blocks blister formation in

human pemphigus
R Lotti1,2, A Marconi1,2, JE Hundt3, CM Hammers3, F Zagari2, M Camboni2, B Bennett2, RJ
Ludwig3 and C Pincelli1,2 1 DERMOLAB, University of Modena and Reggio Emilia, Modena,
Italy, 2 PinCell, Milan, Italy and 3 Lübeck Institute of Experimental Dermatology, University
of Lübeck, Lübeck, Germany
Pemphigus is a rare and debilitating autoimmune blistering disease due to keratinocyte cell-
cell detachment (acantholysis). Treatments focus on immune suppression but are often
associated with severe side effects, gradual onset of action and clinical relapse; therefore,
new and more targeted and non-immunosuppressive therapies are needed to provide rapid,
safer and long-lasting responses. Patients’ autoantibodies (PVIgG) are fundamental for initi-
ating the pathomechanisms of pemphigus. Yet, we have recently demonstrated that soluble
Fas Ligand (sFasL), that is massively up-regulated and released from keratinocytes upon PVIgG
binding, is essential for blister formation. FasL activates caspases, which degrade desmogleins
inducing acantholysis. Furthermore, animals that specifically lack sFasL are protected from
PVIgG-induced acantholysis. Against this background, we have developed PC111, a new
anti-sFasL human IgG4 monoclonal antibody with high affinity to FasL (KD¼150 pM) and
potent inhibitory activity in human keratinocyte acantholysis assays (IC50 < 0.05 mg/ml).
While use of a corresponding mouse antibody against murine FasL blocked blister formation
in passive transfer and active pemphigus mouse models, we now confirm protective effects of
PC111 in two different ex vivo pemphigus models. Firstly, we induced PV by injecting a bi-
specific anti-desmoglein (dsg) 1 and 3 single-chain antibody variable fragment (scFv) in
healthy human skin biopsies. A subcutaneous injection of PC111 reduced blister formation
up to 50% in a dose dependent manner. Secondly, we induced PV by s.c. injection of purified
PVIgG in healthy human skin. Again we demonstrated a very potent inhibitory effect of
PC111 in blocking blister formation up to 72hrs. These initial results indicate that PC111 is a
promising clinical candidate for the treatment of pemphigus; in vivo confirmation and IND
enabling studies are planned.
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Non-infectious Complications of Rituximab during Treatment for Autoimmune

Blistering Diseases
A Mohammed1, D Hekman1, W Li1, C Misquith2 and S Rahnama-Moghadam1 1 Derma-
tology, Indiana University School of Medicine, Schererville, IN and 2 Brown University
Library, Brown University, Providence, RI
The anti-CD20 monoclonal antibody rituximab is considered the first-line treatment in new-
onset moderate-to-severe pemphigus and/or patients who do not achieve clinical remission
with systemic corticosteroids and/or immunosuppressive agents. Studies have demonstrated
infusion reactions, infections, and laboratory abnormalities to generally be the leading
adverse event of rituximab treatment regardless of disease. We performed a systematic review
to focus on the non-infectious complications of rituximab treatment that providers may not be
as aware of. Our search was performed between 22 February 2019 and 10 July 2019
concentrating on autoimmune blistering diseases including pemphigus vulgaris, pemphigus
vegetans, mucous membrane pemphigoid (cicatricial pemphigoid), bullous pemphigoid,
linear IgA, and epidermolysis bullosa acquisita. After screening, 73 articles were used for our
analysis and consisted of cohort studies, case series, case reports, and clinical trials. 1438
patients with blistering diseases were reported, of which 300 (20.8%) had adverse effects
categorized as minor and major according to the Common Terminology Criteria for Adverse
Events v5.0. 107 (8%) had major adverse events, and 193 patients (13.6%) had minor adverse
events. Of major adverse events, 14.5% were non-infectious and represented cardiovascular,
gastrointestinal, neoplastic processes, cutaneous, and renal processes. Of minor adverse
events, 23% were neither infectious nor infusion reactions, and included laboratory abnor-
malities, altered mental status, and cutaneous disease. Despite the safety of rituximab for
autoimmune blistering diseases, its use may be associated with significant adverse effects
including but not limited to infectious disease. Thus, close monitoring of patients treated with
rituximab is recommended.
www.jidonline.org S153
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Pemphigus: a morrocan retrospective study over 30 years

2,1 2,1 2,1 2,1 2,1
L Mezni , F El Hadadi , M Meziane , N Ismaili , L Benzekri and K Senouci2,1 1
Mohammed V university, Rabat, Morocco and 2 Dermatology and Venerology, University
Hospital Ibn Sina Rabat Morocco, Rabat, Morocco
Pemphigus is an autoimmune blistering disease, through this hospital series, we aim to
describe our clinic-therapeutic experience in pemphigus. We performed a unicentric retro-
spective study of all patients admitted to the university hospital Ibn Sina Rabat Morocco with
the diagnosis of pemphigus from 1990 to 2020 (over 30 years). Inclusion criteria; age, gender,
mean duration of the disease, mortality rate, treatment, disease course. The diagnosis was
mainly clinical and confirmed by histopathology, direct immunofluorescence and indirect
immunofluorescence. There were 302 cases, 26 new patients in 2020. The most common
variant was pemphigus vulgaris 125 cases followed by pemphigus seborrheic 99 cases,
foliaceous 40 and vegetans 27 cases. sex-ratio 0.75, the average age; 53 years old, the mean
duration of the disease before diagnosis was 13, 36 months, severe PDAI76%. Oral corti-
costeroids therapy prednisone was given to 133 cases, methylprednisolone to 12 cases.
Adjuvants therapy with azathioprine (93 cases), disulone (22 cases), cyclophosphamide (1
case), methotrexate (2 cases), rituximab (9 cases), azathioprine and methotrexate (3 cases),
azathioprine and rituximab (3 cases). Clinical remission (133 cases) (meanduration 2.5
months), lost to follow-up (39 cases); relapses (89 cases) (meanduration 51 months), death (33
cases). In our series, no statistical differences have been noted concerning the duration of the
remission between oral steroids only and the association with a immunosuppressive agent.
For economical reasons azathioprine is the most used sparing agent. The duration of treat-
ment is very prolonged, we suggest a progressive tapering of steroids. Our recommendations
to discontinue treatment in a patient with clinical remission on low doses of oral steroids is
the absence of new lesions and circulating antibodies. Usually over than 2 years with a close
monitoring of drugs side effects.
S154 Journal of Investigative Dermatology (2021), Volume 141
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Impact of Staphylococcus aureus colonisation on barrier function and

cytokine profile in atopic dermatitis skin
M Humeau1, C Jacquemin2, E Hainaut1,3, J Seneschal2,4, K Boniface2 and C Bodet1 1 EA
4331, LITEC, University of Poitiers, Poitiers, France, 2 INSERM U1035, BMGIC, Immuno-
dermatology team, University of Bordeaux, Bordeaux, France, 3 Dermatology Department,
Poitiers University Hospital, Poitiers, France and 4 Department of Dermatology and Pediatric
Dermatology, National Reference Center for Rare Skin Diseases, Hôpital Saint-André,
Bordeaux, France
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by a dysregulated
immune response associated with barrier dysfunction and dysbiosis of the skin microbiota
characterized by Staphylococcus aureus colonization in lesional skin. The aim of our study
was to compare non-lesional and lesional AD skin transcriptional profile depending on
staphylococcal colonization. Skin biopsies were analyzed by RT-qPCR in moderate and se-
vere adults AD patients. Staphylococcus epidermidis was detected in all lesional skin, in
greater abundance than in non- lesional skin, while S. aureus colonization was found in
approximatively 50% of AD patients. Our results suggest a greater decrease of gene
expression involved in skin differentiation (FLG, CLDN-1, LOR, GATA3) in lesional skin
colonized by S. aureus. Interestingly, up-regulation of chemokines and cytokines involved in
AD pathogenesis (including IL13, TSLP, CCL17, and CCL18) in lesional skin was not
impacted by S. aureus colonization, excepted for CCL22 expression which was weaker in the
presence of S. aureus colonization. These findings suggest a role of S. aureus in barrier
dysfunction and inflammatory response in AD lesional skin.
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Excision of halo nevus without PD-L1 expression may cure vitiligo

S Kano, M Nakamura, M Yoshimitsu, T Magara, Y Nojiri, A Matsubara, H Kato and A Morita
Nagoya City University, Nagoya, Japan
Halo nevus (HN), also called Sutton nevus, is a nevus cell nevus that is surrounded by vitiligo
and is caused by a T-cell mediated immune response to the nevus antigen. Excision of nevus
is recommended to prevent progression to vitiligo vulgaris. When vitiligo may occur around
malignant melanoma, hemangioma, blue nevus, neurofibroma, senile wart, etc, it’s called
Sutton’s phenomenon. Especially, vitiligo in melanoma patients is called “melanoma-asso-
ciated vitiligo” and recognized to associate with favorable outcomes. It’s sometimes observed
in patients who respond to immune checkpoint inhibitor (ICI) therapy as a “preferable” im-
mune-related adverse event (irAE), the mechanism has attracted attention. However, there are
few reports on analyses of immune checkpoint including PD-1/PD-L1 in HN. In the present
study, to evaluate the relationship between immune checkpoint including PD-1/PD-L1 and
HN, we performed immunohistochemical analysis using formalin-fixed paraffin-embedded
(FFPE) samples collected from 38 HN patients (16 males and 22 females, mean age 20.47
years) whose nevus were resected in Nagoya City University Hospital. Of the 29 cases that we
were able to follow after nevus excision, 12 cases showed improvement of the surrounding
vitiligo and 17 cases showed no change or expansion of vitiligo. 25 cases have vitiligo vul-
garis, and 10 of them showed improvement of vitiligo vulgaris after HN excision. Immuno-
histochemical findings showed that PD-L1 expression was positive in 25 of 36 cases, and
cases with improved vitiligo after nevus excision were predominantly PD-L1 negative. PD-1
expression in infiltrating cells was positive in 19 of 38 patients, but there was no significant
correlation between PD-1 expression and improvement of vitiligo. These results suggest that
more than local immune responses are involved in vitiligo formation in PD-L1-positive HN,
and the analysis of immune responses in PD-L1-positive HN may lead to elucidation of the
mechanisms of tumor immunity and irAEs
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Dysfunctional Collagen XVII provokes skin inflammation

1,2 1,2 3 3 1,2
O Lindgren , J Tuusa , G Le Menn , Z Chen , K Tasanen and N Kokkonen1,2 1
Dermatology, University of Oulu, Oulu, Finland, 2 Medical Research Center Oulu, Oulu,
Finland and 3 Faculty of Biochemistry and Molecular Medicine, University of Oulu, Oulu,
Finland
Bullous pemphigoid (BP) is an autoimmune subepidermal blistering skin disease where au-
toantibodies are developed against BP180 (also known as collagen XVII, colXVII). Our group
has previously developed a transgenic mouse line, DNC14A mice, in which deletion of exon
18 in Col17a1 results in the absence of NC14A domain, corresponding to human NC16A
domain, the main autoantigen in BP. ColXVII levels in skin are decreased and during aging
DNC14A mice develop severe itch, blisters, and skin erosion similarly to BP patients. Our aim
was to further characterize the inflammation and autoimmunization in DNC14A mice. In
histological analysis of the lesional skin we detected acanthosis, subepidermal blistering and
mixed inflammatory cell infiltrate, especially neutrophils and mast cells. In direct immuno-
fluorescence symptomatic DNC14A mice showed linear deposition of complement C3, IgG
(IgG1, IgG2b and IgG3) and/or IgA in the dermo-epidermal junction. Quantitative real-time
PCR studies revealed increased expression of Il1b, Il6, Il17a, Il23a, Il36a, and Il36g in the
lesional skin and increased IL-17A levels in serum were detected by ELISA. Inflammatory cell
populations in spleen and draining lymph nodes were analysed by flow cytometry. Symp-
tomatic DNC14A mice had increased proportion of effector T cells, myeloid derived sup-
pressor cells and CD11b+ myeloid cells in both spleen and lymph nodes. In addition,
proportion of B cells was increased in lymph nodes. Because anti-IL-17A-therapy has a po-
tential as BP treatment we treated six symptomatic DNC14A mice with anti-IL-17A. The
treatment restrained symptoms, but histologically inflammation was similar to untreated
lesional skin. Our results suggest that structural modifications of colXVII reflect the state in BP
skin where autoimmune reaction results in the decrease of colXVII and blister formation.
Thus, DNC14A mouse line could be further utilized as a potential BP-model.
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Humanized anti-Desmoglein-3 antibodies as tools for research on the role of

the neonatal Fc receptor in pemphigus vulgaris
A Zakrzewicz1, C Würth1, B Beckert1, S Feldhoff1, P Verheesen2, K Vanderheyden2,
I Stoykov2, M Hertl3, V Bobkov2 and R Tikkanen1 1 Institute of Biochemistry, University of
Giessen, Giessen, Germany, 2 argenx, 9052 Zwijnaarde, Belgium and 3 Department of
Dermatology and Allergology, University of Marburg, Marburg, Germany
The autoimmune, blistering disease pemphigus vulgaris is caused by autoantibodies against
the desmosomal cadherins, mainly desmoglein-3. Recently, it has been shown that blocking
the neonatal Fc receptor (FcRn) can lead to a rapid decrease of pathogenic IgG and an
improvement of various autoimmune diseases, including pemphigus, myasthenia gravis and
autoimmune thrombocytopenia. Binding of IgG type antibodies to FcRn results in antibody
recycling and increases the plasma half-life of pathogenic autoantibodies, contributing to
disease phenotype. Compounds that block the binding of IgG to FcRn, such as efgartigimod,
may be useful for the treatment of IgG-mediated autoimmune diseases. To study the patho-
genic action of anti-desmoglein antibodies in vitro, mouse monoclonal anti-desmoglein-3
antibodies, especially AK23, have been developed that mimic the pathogenic effect of patient
sera (PV IgG) in cultured keratinocytes. However, mouse IgG poorly binds to human FcRn.
Therefore, to study the potential function of FcRn in pemphigus in human keratinocytes, we
have here used chimeric AK23 anti-desmoglein-3 antibodies that contain human Fc domains.
WE show that these antibodies induce changes in desmoglein-3 localization and result in
acantholysis in a monolayer dissociation assay in hTert keratinocytes. Surprisingly, the effects
on keratinocyte adhesion can be inhibited by blocking IgG binding to FcRn by efgartigimod.
These data suggest that in keratinocytes, FcRn may play a further role in the pathogenesis of
pemphigus, beyond its known contribution to IgG recycling.
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Identifying immune targets for atopic dermatitis relapse prevention

B Al1,2, S Freimooser2, N Holzscheck1, S Traidl2, J Zeitvogel2, H Schneider3, M Dorda3, O
Dittrich-Breiholz3, T Werfel2 and J Seidel1 1 Dermatological Skin Care Research Laboratory,
Beiersdorf AG, Hamburg, Germany, 2 Department of Dermatology and Allergy, Hannover
Medical School, Hannover, Germany and 3 Central Core Unit Transcriptomics, Hannover
Medical School, Hannover, Germany
Atopic dermatitis (AD) is a widespread skin disease that is characterized by lesions at specific
body sites, which are typically driven by a type 2 immune response. While the active state is
well-researched and a broad variety of treatment options exists, lesions often recur in a matter
of weeks after treatment cessation. Recent research suggests that clinically healed AD skin is
still distinguishable from healthy skin through increased subclinical inflammation. To un-
derstand the pathophysiology of relapses in atopic dermatitis, a field for which hardly any
research exists, we conducted a clinical study involving more than 20 patients with recently
active (ex-lesional) AD, who underwent either topical therapy or phototherapy, and were
biopsied before new lesional outbreaks. Using single-cell sequencing, we correlated the
expression profiles of the healed skin with the patients’ subsequent time until relapse. With
the complementing multiplex analysis of blood cytokines we aim to assess the relevance of
the systemic immune response for the reappearance of flares. Our preliminary data suggest
that certain AD associated molecular markers in blood and skin indeed precede clinical
relapse. By sharing our first results of the study, we hope to pave the way to a deeper un-
derstanding of flare development and new therapeutic interventions to delay or even prevent
AD relapses in a targeted manner.
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Efficacy and safety of tirabrutinib, highly selective Bruton’s tyrosine kinase

inhibitor, for oral treatment of pemphigus: a multicenter, open-label,
uncontrolled, single-arm phase 2 study
J Yamagami1, H Ujiie2, Y Aoyama3, N Ishii4, C Tateishi5, A Ishiko6, T Ichijima7, S Hagihara7,
K Hashimoto8 and M Amagai1 1 Keio University School of Medicine, Tokyo, Japan, 2 Faculty
of Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan, 3
Kawasaki Medical School, Okayama, Japan, 4 Kurume University School of Medicine,
Kurume, Japan, 5 Osaka City University Graduate School of Medicine, Osaka, Japan, 6
School of Medicine, Faculty of Medicine, Toho University, Tokyo, Japan, 7 Ono Pharma-
ceutical Co., Ltd., Osaka, Japan and 8 Ehime University School of Medicine, Matsuyama,
Japan
Bruton’s tyrosine kinase (BTK) enhances BCR-stimulated proliferation, costimulatory molecule
expression, and antibody production in B cells. Tirabrutinib is a highly selective oral BTK in-
hibitor that is expected to inhibit the immunoglobulin G autoantibody-mediated mechanism that
plays a central role in the pathophysiology of pemphigus. The aim of this study was to investigate
the efficacy and safety of tirabrutinib in patients with refractory pemphigus. In this multicenter,
open- label, single-arm phase 2 study, patients received postprandial oral tirabrutinib 80 mg
once daily for 52 weeks. In total, 16 patients were evaluated. The complete remission (CR) rate
after 24 weeks of treatment (primary endpoint) was 18.8% (3/16 patients). The cumulative CR
rate and cumulative remission rate at 52 weeks of treatment were 50.0% and 62.5%, respec-
tively. Control of disease activity rates were 37.5%, 60%, 78.6%, and 92.9% at weeks 4, 12, 24,
and 52, respectively. During the 52 weeks of tirabrutinib administration, decreases in pemphigus
disease area index score, anti- desmoglein 1 and 3 autoantibody levels, and oral corticosteroid
exposure were observed. One patient (6.3%) relapsed. The incidence of adverse events (AEs) and
serious AEs were 87.5% and 18.8%, respectively. No grade �4 AEs were reported. The patients
in this study showed favorable outcomes in response to the treatment with tirabrutinib and did
not result in any major safety concerns. Thus, tirabrutinib may be a new treatment option for
patients with refractory pemphigus.
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Differences in clinical features and comorbid burden between HLA-C*06:02

carrier groups in more than 9,000 people with psoriasis
K Douroudis2, R Ramessur2, N Dand1,4, C Smith2,3 and M Simpson1 1 Department of Medical
and Molecular Genetics, School of Basic & Medical Biosciences, Faculty of Life Sciences &
Medicine, King’s College London, London, United Kingdom, 2 St John’s Institute of
Dermatology, School of Basic & Medical Biosciences, Faculty of Life Sciences & Medicine,
King’s College London, London, United Kingdom, 3 St John’s Institute of Dermatology, Guy’s
and St Thomas’ NHS Foundation Trust, London, United Kingdom and 4 Health Data
Research UK, London, United Kingdom
The identification of robust endotypes e disease subgroups of clinical relevance e is
fundamental to stratified medicine. We investigate whether HLA-C*06:02 status, the major
genetic determinant of psoriasis, defines a psoriasis endotype. We characterised the associ-
ation between HLA-C*06:02 status and a range of demographic, environmental and clinical
variables. Using two UK-based cross-sectional datasets e an observational severe psoriasis
study (Biomarkers of Systemic Treatment Outcomes in Psoriasis, BSTOP; n¼3,767) and a
large population-based bioresource (UK Biobank, including n¼5,519 individuals with pso-
riasis) e we compared variables of interest between those with one or more copies of the
HLA-C*06:02 allele and those with no copies. We used multivariable regression analyses to
account for mediation effects established a priori. We confirm previous observations that
HLA-C*06:02-positive status is associated with earlier age of psoriasis onset and extend
findings to reveal an association with disease expressivity in females. We also show HLA-
C*06:02-negative status to be associated with characteristic clinical features (large plaque
disease, odds ratio [OR] for HLA-C*06:02 ¼ 0.73, p¼7.4�10-4; nail involvement, OR¼0.70,
p¼2.4�10-6); higher central adiposity (BSTOP: waist circumference difference 2.0 cm,
p¼8.4�10-4; UK Biobank: 1.4 cm, p¼1.5�10-4), especially in women; and a higher preva-
lence of other cardiometabolic comorbidities. This study reveals striking new differences
between HLA-C*06:02-stratified psoriasis subgroups. HLA-C*06:02 status is therefore a
candidate biomarker for the delineation of important psoriasis endotypes.
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Glucagon-like peptide-1 analogues and sodium-glucose co-transporter-2

inhibitors do not increase risk of bullous pemphigoid
O Varpuluoma1,2, J Jokelainen3,4, L Huilaja1,2 and K Tasanen1,2 1 PEDEGO Research Unit,
University of Oulu, Oulu, Finland, 2 Department of Dermatology and Medical Research
Center, Oulu University Hospital, Oulu, Finland, 3 Infrastructure for Population Studies,
Faculty of Medicine, University of Oulu, Oulu, Finland and 4 Unit of General Practice, Oulu
University Hospital, Oulu, Finland
Dipeptidyl peptidase 4 (DPP-4) - inhibitors used for type 2 diabetes mellitus (DM) have been
associated with significantly increased risk for bullous pemphigoid (BP). The purpose of the
present study was to investigate the association of other DM drugs and the risk of BP in large
national register data. We conducted a case-control study of 5079 BP patients aged over 40
years (mean age 77.6 years) and 19663 matched controls with basal cell carcinoma. Data on
diagnoses and purchased reimbursed drugs were obtained from Finnish national registers.
Associations between DM drug usage and BP were evaluated using a conditional logistic
regression model. After adjusting with several neurological diseases, DM and aldosterone
antagonists, anticholinergics, antipsychotics and dopaminergic drugs, only DPP-4 inhibitors
in monotherapy or as combination regimens were associated with the increased BP risk.
Vildagliptin and linagliptin were associated with the highest risk for BP in monotherapy
(Adjusted Odds Ratios 4.50 [95% Confidence Interval (CI) 2.96 - 6.83] and 3.20 [95% CI 2.32
- 4.42], respectively) as well as in combination with metformin. Neither metformin mono-
therapy, sulfonylureas, sodium-glucose cotransporter 2 (SGLT2) inhibitors, glucagon-like
peptide-1 (GLP-1) analogues nor thiazolidinediones were associated with increased risk for
BP. The present study strengthens the view of DPP-4 inhibitors being the most evident risk
factor for BP among DM drugs. Also, it offers novel data showing GLP-1 analogues and SGLT2
inhibitors not being associated with increased risk of BP.
040

Drug survival of biologics in patients with early vs. late onset psoriasis:

an analysis from the British Association of Dermatologists Biologics and
Immunomodulators Register (BADBIR)m
O Alabas Centre for Dermatology Research, The University of Manchester, Manchester,
United Kingdo
Chronic plaque psoriasis has two distinct ages of onset: early onset (EOP; �40 years of age;
approx. 75%); and late onset (LOP; > 40 years of age; approx. 25%). EOP and LOP appear to
be clinically similar but genetically and immunologically separable. There are few clinical
trial data and fewer real-world studies comparing drug survival of biologics in EOP against
LOP. The aim was to investigate whether age of onset predicts drug survival in a real-world
population using BADBIR, a long-term pharmacovigilance register of people on biologic
therapies for psoriasis in the UK and Eire. Data from patients registering to BADBIR from
2007-2020 on either etanercept, adalimumab, secukinumab or ustekinumab with at least 6
months’ follow-up were analysed. Exposure time was calculated from initiation to the
discontinuation date, and was censored at the latest follow-up or death. Patients aged 50
years and above at enrolment were categorised into EOP or LOP. Hazard ratio (HR) with 95%
confidence interval (CI) was estimated using a flexible parametric model to compare EOP
against LOP for drug survival of patients discontinuing therapy due to the lack of effectiveness
and/or the occurrence of adverse events. Each model included age of onset (exposure), bi-
ologics (modifier) and adjusted for confounders using multiple imputed data. In total, 4677
patients were included; 3237 (69.2%) EOP vs. 1440 (30.8%) LOP. There was no significant
difference in proportion of EOP and LOP patients between each biologic cohort. There was
no significant difference between EOP and LOP for biologic ineffectiveness [HR (95% CI) 1.1
(1.0-1.3)] or adverse events [1.1 (0.9-1.3)]. Adalimumab and etanercept had higher proba-
bility of discontinuation due to ineffectiveness [1.6 (1.3-2.0) and 3.6 (2.9-4.5)] or adverse
events [1.6 (1.2-2.1) and 2.0 (1.4-3.0)] compared with ustekinumab but similar drug survival
when compared to secukinumab. There is no evidence that age of onset is a relevant predictor
for overall biologic survival in psoriasis.
041

Efficacy with continuous dosing, down-titration, or treatment withdrawal after

successful treatment with baricitinib in patients with moderate-to-severe
atopic dermatitis
K Reich1, E Simpson2, AWollenberg3, R Bissonnette4, M Abe5, T Cardillo6, J Janes6, L Sun6, S
Chen7 and J Silverberg8 1 University Medical Center - Hamburg-Eppendorf, Hamburg,
Germany, 2 Oregon Health & Science University, Portland, OR, 3 Ludwig Maximillian
University, Munich, Germany, 4 Innovaderm Research, Montreal, QC, Canada, 5 Sapporo
Skin Clinic, Sapporo, Japan, 6 Eli Lilly & Co., Indianapolis, IN, 7 Tigermed, Somerset, NJ and
8 George Washington University, Washington, DC
Baricitinib (BARI), an oral, selective Janus kinase (JAK)1/2 inhibitor, demonstrated long-term
efficacy in moderate-to-severe atopic dermatitis (AD) in an ongoing, double-blind, phase 3 long-
term extension study, BREEZE-AD3 (NCT03334435). We describe a substudy on the efficacy of
down titration and withdrawal; it included patients (pts, N¼526) treated with BARI 4mg or 2mg
at entry into BREEZE-AD3 who achieved a vIGA-AD� score of 0 (clear)/1 (almost clear)/2 (mild)
at Week (wk) 52. BARI 4mg pts were rerandomized to BARI 4mg, BARI 2mg, or placebo (PBO)
(BARI 4mg cohort), and BARI 2mg pts were rerandomized to BARI 2mg, BARI 1mg, or PBO
(BARI 2mg cohort). After 16 wks, we assessed the proportion of pts with vIGA-AD 0/1, vIGA-AD
0/1/2, vIGA-AD �3 (retreatment criteria) and retreated pts recapturing vIGA-AD 0/1/2. In the
BARI 4mg cohort, for BARI 4mg, BARI 2mg, and PBO, respectively, the proportions were 51%,
45% and 30% for vIGA-AD 0/1 (P<.001, PBO vs BARI 4mg); 87%, 61% and 50% for vIGA-AD
0/1/2 (P<.001, 2mg and PBO vs 4mg); 39% (continuous 4mg), 49% and 56% of pts were
retreated and of these, 67%, 78% and 83% recaptured efficacy. In the BARI 2mg cohort, for BARI
2mg, BARI 1mg, and PBO, respectively, the proportions were 48%, 42%, and 25% for vIGA-AD
0/1 (P<.001, PBO vs BARI 2mg); 92%, 71%, and 45% for vIGA-AD 0/1/2 (P<.001, BARI 1mg
and PBO vs 2mg); 41% (continuous 2mg), 41%, and 64% of pts were retreated and of these,
63%, 51%, and 80% recaptured efficacy. BARI allows for pts to down titrate or stop treatment,
with many pts maintaining clinically relevant efficacy levels after 16 wks and most pts regaining
efficacy on retreatment.
042

Atopic dermatitis and the risk of eating disorders

S Kauppi, J Jokelainen, M Timonen, K Tasanen and L Huilaja University of Oulu, Oulu,
Finland
Evaluation of psychiatric morbidity in atopic dermatitis (AD) patients is essential for
comprehensive care. AD is known to be associated with multiple mental disorders. Until
now, a possible association between AD and eating disorders has remained unknown. We
aimed to investigate the relationship between AD, eating disorders (ED) and food allergies.
This retrospective epidemiological Finnish hospital registry-based study was conducted by
identifying all cases of AD under the age of 18 at the time of diagnosis between 1987 and
2018. Preselected ED diagnoses at the age of 18 and 30 years were searched for AD cases and
for age- and sex-matched controls derived from a random sample of 500,000 Finnish resi-
dents in the Finnish Population Register Center database. In this study of 70,584 AD cases and
270,783 controls, AD was significantly associated with all ED diagnoses compared to con-
trols. At the age of 18 years, AD was most strongly associated with bulimia (adjusted OR 3.01,
95% CI 2.01e4.51) and binge-eating disorder (adjusted OR 2.25, 95% CI 1.57e3.23), the
corresponding associations still being statistically significant at the age of 30. The found as-
sociations are not influenced by age, sex or food allergy. We conclude that this retrospective
hospital registry- based study revealed significant associations between AD and eating dis-
orders.
www.jidonline.org S155
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Role of Prostaglandin E-major Urinary Metabolite Levels in Identifying The

Phenotype of Pachydermoperiostosis
M Ishibashi1, T Oiwa1, T Nomura1, Y Yoshikawa2, H Niizeki3 and K Kabashima1 1 Derma-
tology, Kyoto University, Kyoto, Japan, 2 Dermatology, Kitano Hospital, Tazuke Kofukai
Medical Research Institute, Osaka, Japan and 3 Dermatology, National Center for Child
Health and Development, Tokyo, Japan
Pachydermoperiostosis (PDP) is an autosomal recessive hereditary disease, hat has three
diagnostic features: digital clubbing, periostosis, and pachydermia including cutis verticis
gyrata (CVG). CVG is a condition in which folds of the hypertrophic scalp skin create a
cerebriform appearance. The phenotypic spectrum of PDP has been categorized to the
complete and incomplete form depending on presence or absence of CVG respectively. Two
causative genes: HPGD and SLCO2A1 have been identified. Prostaglandin E2 (PGE2) is
metabolized to stable prostaglandin E-major urinary metabolite (PGE-MUM), and finally
excreted in the urine as PGE-MUM. PGE2 imported by SLCO2A1 is rapidly oxidized by
cytoplasmic 15-PGDH. Dysfunction of either of these genes is speculated to cause increased
levels of PGE2, which are thought to contribute to the pathology. Herein, we evaluated
whether PGE-MUM levels could correlate with PDP phenotypes in PDP patients with
mutated SLCO2A1 alleles. PGE-MUM concentrations were determined in each urine sample
from six complete and three incomplete form patients. Our analyses revealed bimodal dis-
tribution of PGE-MUM concentrations in PDP patients; this bimodality was associated with
presence or absence of CVG. Patients with complete form PDP showed a ten-fold higher PGE-
MUM concentration than healthy controls. However, this concentration in incomplete form
patients was less than four times the mean in healthy individuals. The bimodal PGE-MUM
distribution was age-unrelated, suggesting that the incomplete form is not an early stage of the
complete form and that these two forms should be identified as qualitatively different from
each other. In conclusion, our findings suggest that PGE-MUM could be a markedly conve-
nient, non-invasive, and useful biomarker to differentiate between PDP subtypes in patients
with SLCO2A1 mutations.
S156 Journal of Investigative Dermatology (2021), Volume 141
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Safety and efficacy of anti-IL-17 (Secukinumab) for the treatment of pyoderma

gangrenosum
F Lauffer1, P Seiringer1, D Böhmer1, C Oesterlin1 and K Eyerich1,2 1 Department of
Dermatology and Allergy, Technical University of Munich, Munich, Germany and 2 Division
of Dermatology and Venereology, Department of Medicine Solna and Center for molecular
medicine, Karolinska Institutet, Stockholm, Sweden
Pyoderma gangrenosum (PG) is a severe autoinflammatory disease causing relapsing, painful
ulcers of the skin. Typically, wounds are surrounded by a highly inflammatory margin and any
mechanical manipulation promotes further inflammation. Treatment of PG is difficult and
requires potent anti-inflammatory agents, such as high-dose corticosteroids or cyclosporine.
As neutrophil granulocytes dominate the inflammatory infiltrate in PG lesions, IL-17 might be
a central regulator of PG pathogenesis. To test this hypothesis we performed an investigator
initiated phase I-II pilot study evaluating the safety and efficacy of secukinumab for the
treatment of PG (Eudra-CT 2015- 000762-65). In total seven patients were included. All
patients received 300mg secukinumab every week from week 0 e 4, followed by 300mg
every 4 weeks until week 16 (2 patients) or 300mg secukinumab every two weeks until week
32 (5 patients). Concomitant immunosuppressive treatment was not allowed. The primary
endpoint was the change of 5 point scale physician’s global assessment (PGA) at week 16.
Secondary endpoints included change of ulcer surface size, inflammatory serum parameters
and dermatological life quality index (DLQI). Four patients received secukinumab treatment
until week 16, whereas the other patients dropped out earlier due to worsening of PG. Mean
PGA was 3.3 at baseline and 2.8 at week 16. All patients reported a reduction of pain during
treatment. Three patients receiving secukinuamb every 2 weeks continued treatment
until week 32. Of these, two had a marked decrease of ulcer size, inflammatory serum pa-
rameters and DLQI. No new safety signals were observed. Thus, treatment with secukinumab
monotherapy resulted in improvement of PG in 2/7 patients (28%). Further studies are
needed to test the potential of anti-IL-17 treatment in combination with conventional
immunosuppressants.
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NF-kB phosphorylation in type-2 dendritic cells at baseline is a blood

predictive biomarker of clinical response to adalimumab in psoriasis
R Andres Ejarque1, P Di Meglio1 and P Consortium2 1 St John’s Institute of Dermatology,
King’s College London, London, United Kingdom and 2 The University of Manchester,
Manchester, United Kingdom
Biological therapies have transformed the management of psoriasis, but clinical response is
variable and there is an unmet clinical need to identify predictive biomarkers. Whilst newer
biologics have been licensed, the anti-TNF drug adalimumab remains a first-line intervention
in psoriasis, given its effectiveness, well-established safety profile and, with the advent of
biosimilars, significantly reduced costs. Nevertheless, the cellular and molecular mechanisms
underpinning its clinical efficacy are ill understood and no companion diagnostic exists to
guide prescription. We performed in-depth immunomonitoring of 67 psoriasis patients,
before and during adalimumab therapy to identify immune biomarkers of response. Clinical
response was assessed applying a binary model, using 75% reduction in baseline psoriasis
area severity index (PASI75) at week 12, or a continuous model, where the outcome is re-
sidual disease at week 12. We assessed proximal TNF signalling events, such as NF-kB nu-
clear translocation and phosphorylation, and downstream effects, such as immune cell
phenotype in blood and skin. We found that LPS-induced NF-kBp65 phosphorylation in type-
2 dendritic cells (DC) before therapy, significantly correlated with lack of clinical response to
adalimumab after 12 weeks (r2¼0.573, FDR¼104). In vitro DC maturation and frequency of
circulating IL-17+ T cells were increased in PASI75 non-responders before therapy. Moreover,
lesional skin of non-responders contained more activated dermal DC and increased numbers
of IL-17+ T cells. Finally, we clinically validated LPS-induced NF-kBp65 phosphorylation at
baseline as a predictive biomarker of non-response to adalimumab (93.3% accuracy, 100 %
sensitivity and 90.1 % specificity) in an independent cohort of an additional 15 patients. Our
study has uncovered key molecular and cellular players in adalimumab’s mechanism of ac-
tion in psoriasis and identified a blood biomarker for predicting clinical outcome before
commencing therapy.
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A computational model suggested potential therapies for dupilumab poor

responders in atopic dermatitis
T Miyano1, AD Irvine2,3 and RJ Tanaka1 1 Department of Bioengineering, Imperial College
London, London, United Kingdom, 2 Pediatric Dermatology, Children’s Health Ireland at
Crumlin, Dublin, Ireland and 3 Clinical Medicine, Trinity College Dublin, Dublin, Ireland
Atopic dermatitis (AD) is the most common inflammatory skin disease, whose pathogenesis
involves heterogeneous immunological dysregulations. Several biologics have demonstrated
good efficacy in clinical trials of AD treatment, but with a substantial proportion of patients
being identified as poor responders. Dupilumab, the only AD-specific biologics so far, has
shown 44%-69% of responder rates based on EASI-75. To investigate promising therapies in
dupilumab poor responders, we developed a computational model that describes systems-
level AD pathogenesis and effects of nine biologics (dupilumab, lebrikizumab, tralokinumab,
secukinumab, fezakinumab, nemolizumab, tezepelumab, GBR 830, and recombinant inter-
feron-gamma). The model simulation reproduced published clinical efficacy of the biologics,
with root mean square errors of the mean EASI and EASI-75 between the simulated and actual
clinical trials being 2.1 (out of 72 ¼ the max EASI) and 7.4%, respectively. We then simulated
the clinical efficacy of existing and hypothetical therapies on virtual dupilumab poor re-
sponders. The simulation results showed that virtual dupilumab poor responders did not
respond to the nine existing biologics (EASI-75: < 2%), but they responded to simultaneous
inhibition of IL-13 and IL-22 (EASI-75: 22%). Hence, we identified the simultaneous inhi-
bition of IL-13 and IL-22 as a potential therapy for dupilumab poor responders. The model
will serve as a computational platform for model-informed drug development for precision
medicine, as it allows to evaluate the validity of potential drug targets, including combina-
tions of multiple targets, in stratified patients. Similar mathematical models and simulation
can be also applicable for other diseases and therapies when there are reported clinical
efficacies of multiple drugs.
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Interleukin-17 inhibitor therapy reduces arterial intima-media thickness in

severe psoriasis
ÉA Piros1, Á Szabó2, F Rencz2, V Brodszky2, K Szalai1, N Galajda1, B Szilveszter3, E Dósa4, B
Merkely3 and P Holló1 1 Department of Dermatology, Venereology and Dermatooncology,
Semmelweis University, Budapest, Hungary, 2 Department of Health Economics, Corvinus
University, Budapest, Hungary, 3 Heart and Vascular Center, MTA-SE Cardiovascular Im-
aging, Semmelweis University, Budapest, Hungary and 4 Heart and Vascular Center,
Department of Interventional Radiology, Semmelweis University, Budapest, Hungary
Psoriasis is frequently accompanied by cardiovascular diseases based on the shared immu-
nopathogenic pathway. We determined the effect of IL-17 inhibitor therapies on early-stage
atherosclerosis related arterial wall inflammation described by intima-media thickness (IMT)
among severe psoriatic patients. Thirty-one severe psoriatic patients were enrolled. 20
received secukinumab and 11 received ixekizumab. Before treatment initiation and 6 after
months, the carotid-brachial-femoral IMT, the Psoriasis Area Severity Index (PASI) and quality
of life scales Dermatology Life Quality of Index (DLQI), EuroQol Visual Analogue Scale (EQ
VAS) were evaluated. After 6 months significant reductions were observed in PASI (p<0.001)
from a median value of 18 to 0, in DLQI (p<0.001) from a median value of 17 to 0, in right
carotid IMT (p<0.001) from a median value of 1.1 mm to 0.8 mm, in left carotid IMT
(p<0.001) from a median value of 1.1 mm to 0.7 mm, in right brachial IMT (p<0.001) from a
median value of 0.75 mm to 0.6 mm, in left brachial IMT (p<0.001) from a median value of
0.8 mm to 0.5 mm, in right femoral IMT (p<0.001) from a median value of 0.9 mm to 0.7
mm, and in left femoral IMT (p<0.001) from a median value from 0.8 mm to 0.7 mm. The
cumulative area of the non-calcified plaques in all arteries was reduced, though not signifi-
cantly (p¼0.062), from a median value of 3 mm2 to 1.6 mm2. EQ VAS was significantly
improved (p<0.001) from a median value of 60 to 90. IL-17 inhibitor therapies effectively
reduce vessel inflammation and may have a beneficial long-term effect on cardiovascular
complications of systemic inflammation.
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The anti-drug antibody response is associated with amino acid variation within

the HLADRB1 peptide-binding groove
T Tsakok, B Study Group, P Consortium, C Smith and M Simpson King’s College London,
London, United Kingdom
Targeted biologic therapies can elicit an undesirable host immune response characterised by
the development of anti-drug antibodies (ADA), an important cause of treatment failure. The
most widely used biologic across immune-mediated diseases is the TNF inhibitor adalimu-
mab. This genome-wide association study aimed to identify genetic predictors of developing
ADA in psoriasis patients on their first course of adalimumab. Within the BSTOP bioresource,
784 psoriasis patients had ADA data 6-36 months after starting adalimumab (discovery
cohort), 232 patients had ADA data <6 months after starting adalimumab (early ADA cohort),
and 716 patients had only clinical data available (clinical outcome cohort). We genotyped
and imputed 10,917,604 SNPs genome-wide and performed HLA imputation. We tested for
association between genetic variation and development of ADA (logistic regression), as well
as treatment failure (stopping adalimumab due to ineffectiveness [Cox proportional hazards]).
We observed a genome-wide association with ADA within the Major Histocompatibility
Complex (rs9268628, OR 3.44, 95% CI 2.21-5.36, p¼4.93 x10-8) that mapped to the pres-
ence of tryptophan at position 9 (OR 0.34, 95% CI 0.25-0.45, p¼1.76x10-12) and lysine at
position 71 (OR 0.39, 95% CI 0.28-0.55, p¼5.77x10-8) within the HLA-DRB1 peptide-
binding groove, explaining 20% of ADA heritability. The protective effect of these residues on
early ADA development was also observed in the second cohort of 232 patients. Under-
scoring their clinical relevance, these HLA-DRB1 residues were protective against treatment
failure in the third cohort of 716 patients (HR 0.73, 95% CI 0.57-0.94, p¼0.013). We suggest
that pre-treatment HLA-DRB1 typing could direct clinical decision-making in terms of bio-
logic selection and immunosuppressant co-therapy. Our findings also provide fundamental
insight into the mechanisms by which amino acids within MHC Class II subunits play a
critical role in selection of drug antigens displayed to the T-cell receptor, thereby determining
the immune response to biologics.
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Janus Kinase 1 Inhibitor INCB054707 Modulates Disease-Associated Markers

and Pathways in Hidradenitis Suppurativa
H Liu1, TC Burn1, J Jackson1, M Howell2, LL Santos1, A Alavi3 and S Smith1 1 Incyte Cor-
poration, Wilmington, DE, 2 DermTech Inc, La Jolla, CA and 3 Mayo Clinic, Rochester, MN
Hidradenitis suppurativa (HS) is a chronic inflammatory skin condition with recurrent painful
nodules, abscesses, and sinus tract formation leading to irreversible tissue damage and
scarring. Previous transcriptome analyses have identified markers that are significantly
elevated in lesional HS skin, including cytokines (interleukin [IL]-1a, IL-6, tumor necrosis
factor [TNF]-a, IL-17, IL-12/23, IL-10), interferon family members, Toll-like receptor 2,
antimicrobial peptides, and tyrosine kinases (Janus kinase [JAK] 1/3, BTK, SYK) and their
downstream signaling partners. Here we generated and studied skin punch biopsy tran-
scriptomic and blood proteomic data from patients (pts) with HS enrolled in 2 trials
(NCT03569371, NCT03607487) evaluating INCB054707, an oral small- molecule JAK1-se-
lective inhibitor, for 8 weeks (wk). Available paired biopsies were evaluated by RNA
sequencing (RNA-Seq) comparing lesional skin at baseline and Wk 8 from pts receiving
INCB054707 15 or 30 mg once daily (QD); blood samples were collected at baseline and Wk
4 and 8 from all INCB054707 (15, 30, 60, and 90 mg QD) and placebo groups. Following
treatment, RNA-Seq analyses showed downregulation of many HS disease markers and in-
flammatory signaling pathways, elevation of several genes involved in normal sweat gland
biology, and reversal of a gene expression signature shared by HS lesional and wounded skin
in the 30-mg QD group at Wk 8. Sera proteomic data evaluating >1100 proteins (Olink
Proteomics platform) revealed that JAK1 inhibition with INCB054707 was associated with
dose-dependent reductions in specific proteins at Wk 4 and 8. Several proteins that exhibited
reduced levels in circulation were also identified as being elevated in HS lesional vs healthy
skin, such as TNF, IL1R1, IL2RA, ADAM8, and S100A12. These results show the association of
INCB054707 treatment with improved disease biology in pts with HS.
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Impact of Renal Impairment on the Pharmacokinetics of Abrocitinib and Its

Metabolites EQ
EQ Wang1, V Le2, JAWinton2, S Tripathy2, S Raje3, LWang2, ME Dowty4 and BK Malhotra1 1
Pfizer Inc., New York, NY, 2 Pfizer Inc., Groton, CT, 3 Pfizer Inc., Collegeville, PA and 4
Pfizer Inc., Cambridge, MA
Abrocitinib, a once-daily oral Janus kinase 1 selective inhibitor, has shown efficacy and safety
in previous studies for treating moderate-to-severe atopic dermatitis (AD). Abrocitinib is
primarily eliminated via the liver, but its major circulating metabolites are eliminated mainly
by renal excretion. In this phase 1, nonrandomized, open-label, single-dose (200 mg) study
(NCT03660241), we evaluated the impact of renal impairment on the pharmacokinetics,
safety, and tolerability of abrocitinib and its metabolites in 23 subjects with different degrees
of renal function (ie, normal renal function, moderate impairment, and severe impairment).
Active moiety exposures were calculated as the sum of unbound exposures for abrocitinib
and its active metabolites. Abrocitinib exposure, expressed as adjusted geometric mean ratios
(GMRs; % [90% CI]), for maximum plasma concentration (Cmax) and area under the con-
centration-time curve from time 0 extrapolated to infinite time (AUCinf) were 138.49
(93.74e204.61) and 182.91 (117.09e285.71), respectively, for patients with moderate renal
impairment versus normal renal function, and 99.11 (57.30e171.43) and 121.32
(68.32e215.41), respectively, for patients with severe renal impairment versus normal renal
function. Subjects with renal impairment had higher exposures of active moiety. The GMRs
for Cmax and AUCinf were 133.87 (102.45e174.92) and 210.20 (154.60e285.80) for subjects
with moderate renal impairment versus normal renal function, respectively. Corresponding
values for subjects with severe renal impairment versus normal renal function were 129.49
(92.86e180.57) and 290.68 (217.39e388.69). While abrocitinib was generally safe and well
tolerated, renal impairment increased exposure to abrocitinib active moiety. Dosage should
be reduced by half for moderate- to-severe AD patients with moderate or severe renal
impairment.
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STAT3 nuclear translocation in circulating MAIT cells is a potential biomarker

of clinical outcome to ustekinumab in psoriasis
S Solanky1, R Andres Ejarque1, I Tosi1, H Dawe1, SK Mahil1, C Smith1, J Barker1,
P Consortium2 and P Di Meglio1 1 St John’s Institute of Dermatology, King’s College London,
London, United Kingdom and 2 University of Manchester, Manchester, United Kingdom
Biologic drugs, such as ustekinumab, have significantly transformed psoriasis treatment.
Ustekinumab targets the shared interleukin (IL)-12/23p40 subunit, preventing IL-23 from
binding to its receptor and blocking translocation of Signal Transducer and Activator of
Transcription 3 (STAT3). Although ustekinumab is highly effective, clinical response is vari-
able and there is an unmet need for the identification of biomarkers predictive of response.
Here we monitor IL-23-induced STAT3 activation in peripheral blood mononuclear cells
(PBMCs) to identify predictive biomarkers of outcome to ustekinumab. We established an
imaging flow cytometry assay to quantify STAT3 nuclear translocation (RD Score), in healthy
donors (n¼4) and identified CD8+ mucosal-associated invariant T (MAIT) cells
(RD¼0.53�0.07) and CCR6+CD161+Va7.2- CD8+ T cells (RD¼0.6�0.08) to be highly
responsive to IL-23. Next, we assessed STAT3 translocation within PBMCs of psoriasis pa-
tients, recruited by the Psoriasis Stratification to Optimise Relevant Therapy (PSORT) con-
sortium, before ustekinumab therapy (baseline) and at week (W)1, W4 and W12 of therapy.
Clinical response was assessed applying a binary model, using 75% reduction in baseline
Psoriasis Area Severity Index (PASI75), or a continuous model, where the outcome is % re-
sidual disease at W12. We found a statistically significant reduction in IL-23-induced STAT3
translocation in CD8+ MAIT cells of PASI75 non-responders (n¼8) compared to responders
(n¼7) at baseline (RD¼0.34�0.03 vs 0.47�0.07, p<0.05, FDR<0.05). Additionally, IL-23-
induced STAT3 translocation in MAIT cells at baseline correlated with residual disease at
W12 (P¼0.02, R2¼0.34). Taken together, we have established an immune monitoring assay
for biomarker discovery in the context of anti-IL-23 biologics and have identified a promising
predictive biomarker of outcome to ustekinumab which warrants replication and further
validation.
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Anakinra for palmoplantar pustulosis: results from a randomized,

double-blind, multicentre, two staged, adaptive placebo controlled
trial (APRICOT)
T Tull1, S Cro2, J Barker1, DA Burden3, C Griffiths4, NJ Reynolds5, RB Warren4, F Capon6, C
Smith1 and T Group1 1 Guy’s and St Thomas’ NHS Foundation Trust, London, United
Kingdom, 2 Imperial College, London, United Kingdom, 3 University of Glasgow, Glasgow,
United Kingdom, 4 Salford Royal NHS Foundation Trust, Manchester, United Kingdom,, 5
University of Newcastle, Newcastle, United Kingdom and 6 King’s College London, London,
United Kingdom
Palmoplantar pustulosis (PPP) is chronic inflammatory dermatosis characterised by sterile
neutrophilic pustules on acral skin. Clinical, immunological and genetic data support a role
of interleukin 1 (IL-1) in the pathogenesis of the disease. The aim of this study was to
determine whether the IL-1 receptor antagonist anakinra delivers therapeutic benefit for PPP.
We conducted a randomised (1:1), double-blind, two-staged, adaptive, UK multi-centre,
placebo-controlled trial. Participants had disease duration greater than 6 months and severity
warranting systemic therapy. Treatment was eight weeks of anakinra or placebo via daily self-
administered subcutaneous injections. The primary outcome was the Palmoplantar Pustulosis
Psoriasis Area and Severity Index (PPPASI) at 8 weeks. 374 patients were screened for in-
clusion in the trial and 64 patients were enrolled (31 anakinra, 33 placebo). The mean
baseline PPPASI was 17.8 (SD¼10.5) and PPP investigator’s global assessment was severe
(50%) or moderate (50%). The baseline adjusted mean difference in PPPASI favoured ana-
kinra but did not demonstrate superiority in intention-to-treat analysis, -1.65, 95% CI [-4.77
to 1.47], p¼0.300. Secondary objective measures including fresh pustule count (2.94, 95% CI
[-26.44 to 32.33] favouring anakinra), total pustule count (-30.08, 95% CI [-83.20 to 23.05]
favouring placebo), and patient-reported outcomes, similarly did not show superiority of
anakinra. No serious adverse events occurred. This study does not identify superiority of
anakinra over placebo in the treatment of PPP but has created a highly effective clinical trial
network for testing future interventions in this rare condition.
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Epidermal barrier dysfunction is associated with chronic bronchitis in adults:

Results from the National Health and Nutrition Examination Survey, 1999-2006
J Tsai and A Chien Department of Dermatology, Johns Hopkins University School of Medi-
cine, Baltimore, MD
Epidermal barrier dysfunction (EBD) has been associated with increased circulating pro-
inflammatory cytokines (e.g., IL-1b, IL-6, TNF-a), many of which are also elevated in chronic
bronchitis and emphysema; few studies have examined the relationship between EBD and
these inflammatory lung conditions, which we investigated using the United States National
Health and Nutrition Examination Survey (NHANES). The study population included adult
participants (age �20 years) from survey years 1999-2006. The exposure of interest was EBD,
defined as self-reported “dermatitis, eczema, rash in past year” for survey years 1999-2004
and “itchy rash at any time in past 12 months” for survey years 2005-2006. Outcomes of
interest included self-reported ever diagnosis of chronic bronchitis and emphysema, as well
as frequent cough and phlegm production in the past three months. We used survey-weighted
multiple logistic regression to calculate adjusted odds ratios (aOR) for each outcome. Models
were adjusted for survey cycle, sex, age group, race/ ethnicity, education level, income to
poverty ratio, body mass index category, smoking history (�100 cigarettes in lifetime), and
alcohol use history (�12 drinks in past year). Among 15,158 adult participants included in the
study, 1,627 (10.7%) had EBD. After adjusting for covariates, EBD was associated with 61%
increased odds of having a history of chronic bronchitis (aOR 1.61, 95% CI 1.29-2.01,
P<0.001), but no association was seen for emphysema (aOR 1.25, 95% CI 0.76-2.05,
P¼0.37). EBD was also associated with frequent cough (aOR 1.69, 95% CI 1.36-2.09,
P<0.001) and phlegm production (aOR 1.60, 95% CI 1.28-1.99, P<0.001). Associations of
EBD with chronic bronchitis and related respiratory symptoms provide further support for the
link between skin barrier disruption and systemic inflammatory processes. Additional
research is needed to further elucidate this link and explore the role of skin barrier restoration
in the management of pulmonary disorders.
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Machine learning prediction of filaggrin mutation status from palmar images: a

proof-of- concept study
L Steele1,2, B Thomas1,2, EA O’Toole1,2 and RJ Tanaka3 1 Centre for Cell Biology and Cuta-
neous Research, Blizard Institute, Queen Mary University of London, London, United
Kingdom, 2 Department of Dermatology, Royal London Hospital, London, United Kingdom
and 3 Department of Bioengineering, Imperial College London, London, United Kingdom
Palmar hyperlinearity has been identified in 68%-85% of individuals with heterozygous
filaggrin gene (FLG) mutations and up to 100% of individuals with homozygous FLG muta-
tions. However, the definition of palmar hyperlinearity used in studies has varied. We aimed
to standardize prediction of FLG status from palmar images using machine learning. Palmar
images and FLG genotyping were available for 342 individuals with atopic dermatitis from
the Tower Hamlets Eczema Assessment study. There were 97 individuals (28%) with FLG
mutations (10 homozygous or compound heterozygous and 87 heterozygous) and 245 wild
type individuals (72%). Images were cropped to create palmar and thenar eminence datasets.
For feature extraction, separate models were created for histogram of oriented gradients
(HOG) and Haralick features. Classification with k-nearest neighbour, linear support vector
machine (SVM), and radial-basis function (rbf) SVM was performed and results reported for
the best classifier using ten-fold cross-validation with a 90:10 split. For the thenar eminence
dataset, mean accuracy was 75.9% (standard deviation (SD) 8.9) for the Haralick model and
75.6% (SD 6.5) for the HOG model, both with linear SVM classification. For the palmar
dataset, mean accuracy was 77.6% (SD 7.0) for the Haralick model and 72.0% (SD 7.0) for
the HOG model, using linear SVM and SVM-rbf, respectively. When the 10 homozygous/
compound heterozygous were held out from training, all images were correctly predicted as
having a FLG mutation with 3-nearest neighbour classification. FLG status can be predicted
with 72-78% accuracy from palmar images. Advantages of our approach over clinical pre-
diction are speed, with hundreds of photos rapidly scored without needing the time of clinical
experts, and avoidance of interobserver variation.
www.jidonline.org S157
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The impact of methotrexate and targeted immunosuppression on cellular and

humoral immune responses to COVID-19 vaccine BNT162b2: a cohort study
SK Mahil1, K Bechman2, A Raharja1, C Domingo-Vila3, M Brown2, A Cope2, M Malim4, E
Pollock3, J Seow4, J Barker1, S Norton2, J Galloway2, K Doores4, T Tree3 and C Smith1 1 St
John’s Institute of Dermatology, London, United Kingdom, 2 Centre for Rheumatic Diseases,
King’s College London, London, United Kingdom, 3 Department of Immunobiology, Faculty
of Life Sciences & Medicine, King’s College London, London, United Kingdom and 4
Department of Infectious Diseases, School of Immunology & Microbial Sciences, King’s
College London, London, United Kingdom
Individuals on immunosuppression were excluded from COVID-19 vaccine trials. We eval-
uated immune responses to COVID-19 vaccine BNT162b2 (Pfizer-BioNTech) in people
taking methotrexate and biologics. Given the roll out of extended interval vaccination pro-
grammes to maximise population coverage, we present findings following the first dose. We
recruited individuals with psoriasis (n¼84) established on methotrexate or biologic mono-
therapy (TNF, IL-17 or IL-23 inhibitors) and healthy controls (n¼17). Immunogenicity was
evaluated pre and post (day 28) vaccine. Seroconversion rates were lower in patients taking
immunosuppression (78%, 95%CI 67-87%) compared to controls (100%, 95%CI 79-100%),
with the lowest rate in those on methotrexate (50%, 95%CI 26-74%). Neutralising activity to
wild-type SARS-CoV-2 was lower in patients receiving methotrexate (median ID50 152, IQR
47-257) compared to controls (median ID50 316, IQR 212-481, p<0.01), but preserved in
those receiving biologics (median ID50 280, IQR 137-428). Neutralising titres against B.1.1.7
were comparably low in all participants. Spike-specific T cell responses (including IFNg, IL-2,
IL-21) were induced in all groups, and were equivalent among individuals receiving meth-
otrexate, biologics and controls. Functional humoral immunity to a single dose of BNT162b2
is impaired by methotrexate but not by biologics, while cellular responses are unaffected.
Seroconversion alone may not adequately reflect vaccine immunogenicity in individuals with
immune-mediated disease receiving immunosuppression. Real-world pharmacovigilance
studies will determine whether these findings translate to clinical effectiveness.
S158 Journal of Investigative Dermatology (2021), Volume 141
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Dissecting the pathogenesis of anti-TNF-induced paradoxical psoriasis

J Hardman-Smart, S Solanky, O Munir, R Forughian, I Tosi, SK Mahil, J Barker, C Smith and P
Di Meglio Kings College London, London, United Kingdom
Anti-tumour necrosis factor (TNFi) therapy is widely used to treat immune-mediated in-
flammatory diseases including psoriasis. However, 2-5% of patients receiving TNFi may
develop de novo psoriasis-like lesions, including pustular phenotypes, or have an exacer-
bation of existing psoriasis. This is termed paradoxical psoriasis (PXP). Mechanistically, TNF-
blockade has been linked to aberrant production of type I interferon (IFN) in the skin by
immature plasmacytoid dendritic cells (pDCs). Nevertheless, PXP is still ill-understood and
prognostic biomarkers are not available. Thus, to gain further insights into PXP pathogenesis,
we investigated molecular and cellular players putatively involved in PXP in the blood of
patients with PXP (n¼15, of which 5 with resolved PXP) and age, sex and ethnicity-matched
controls groups of healthy donors (HD, n¼15) and psoriasis patients before (Ps) and after 12
weeks of receiving TNFi without developing PXP (Ps TNFi). IFNA1 mRNA expression was
significantly lower in PXP versus Ps TNFi (p<0.05), with a downward trend in the level of
IFNa protein in the serum of PXP patients versus each control groups. However, IFN- induced
genes MX1 (p<0.001) and STAT1 (p<0.05) were significantly upregulated in PXP versus Ps
TNFi. Next, we used an 11-colour flow cytometry panel inclusive of skin homing, maturation
and pDC subset markers to deep-phenotype PBMCs of PXP patients. A higher frequency of
PXP pDCs expressed the tissue-homing markers CHERMR23 (p<0.001 vs HD) and CXCR3
(p<0.01 vs HD). Taken together, our data suggests that the type I IFN pathway is dysregulated
in PXP, with pDCs expressing tissue-homing markers favouring their migration to the skin,
where they may contribute to disease development. Investigation of skin pDC phenotype and
function using imaging mass cytometry may elucidate mechanisms underpinning PXP and
uncover potential prognostic biomarkers to aid patient stratification and treatment.
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First clinical experience with IMU-935, an orally available small molecule

inhibitor of IL-17
TM Polasek1, F Fliegert2, I Betscheider2, M Groeppel2, D Vitt2, H Kohlhof2 and A Muehler2 1
Clinical Pharmacology, Royal Adelaide Hospital, Adelaide, SA, Australia and 2 Immunic
AG, Graefelfing, Germany
The objectives of this clinical trial are to assess safety, tolerability, and pharmacokinetics of
IMU-935. This is a first-in-human, double-blind, randomized, placebo-controlled clinical
trial comprising three parts. In part A, healthy volunteers in cohorts of 8 subjects each were
enrolled and received single ascending doses of IMU-935 (25 to 400 mg) or placebo (ratio
3:1). In part B, healthy volunteers will receive multiple ascending doses of IMU-935 or
placebo for 14 days, and in part C, patients with moderate to severe plaque-type psoriasis will
take either two different dose levels of IMU-935 or placebo. First clinical experience with
IMU-935 comes from part A of this clinical trial which has recently been completed. Phar-
macokinetic evaluation showed the half-life of IMU-935 ranging from 16.5 to 31.0 hours and
strict dose proportional increases of Cmax and area under the plasma concentration-time
curve (AUC). Treatment-emergent adverse events (TEAEs) related to study drug administration
were reported in 29 of 71 (41 %) subjects, with a total of 50 drug-related TEAEs. Most related
TEAEs were mild in severity (48 TEAEs), two were moderate. Across all cohorts, related TEAEs
occurring in more than 2 subjects were diarrhoea (6), headache (6), abdominal distension (4),
gastroesophageal reflux (4), constipation (3), and nausea (3). Overall, the number or severity
of adverse events did not increase with ascending doses. There were no serious adverse
events or adverse events that led to study discontinuation. There were no other clinically
meaningful findings relative to safety and tolerability, as assessed by physical examination,
clinical laboratory tests, vital signs, and 12-lead electrocardiograms (ECGs). IMU-935 has
linear pharmacokinetics after single oral doses that allow for once daily dosing. IMU-935 is
safe and well tolerated with a benign adverse event profile up to 400 mg as a single dose.
Ongoing recruitment will provide intitial data on the anti-psoriasis activity of IMU-935.
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Oxidative stress in atopic dermatitis and cardiovascular disease: urinary

biopyrrins as possible biomarker
A Raimondo1, L Ligrone2, L Mottola1 and S Lembo1 1 Department of Medicine, Surgery and
Dentistry, “Scuola Medica Salernitana”, University of Salerno, Baronissi, Italy and 2
Dermatology Unit, San Giovanni di Dio e Ruggi D’Aragona Hospital, P.O. Santa Maria
Incoronata Dell’Olmo, Cava dè Tirreni, Italy
Biopyrrins are the end products of the oxidation reaction of bilirubin with ROS. An increase
in bilirubin consumption, due to oxidative stress, is reflected by increased level of urinary
biopyrrins. As a result of their hydrophilic properties, biopyrrins are immediately excreted in
the urine after their production. Therefore, their continuous monitoring can indicate the in-
tensity of oxidation in vivo. To date, the possible role of urinary biopyrrins in the pathogenesis
of atopic dermatitis (AD) has not been extensively explored. The aim of this study was to
investigate the role of biopyrrins in the inflammatory-oxidative process of moderate-severe
adult AD. Furthermore, the study proposed to investigate the ability of biotechnological
therapy with dupilumab to influence their concentration and action. For this purpose, 10
patients with moderate-severe AD, and 10 healthy control subjects, matched by sex and age,
were enrolled. Morning urine samples were collected from all study participants. For AD
patients, a collection was planned before to start therapy with dupilumab and after 52 weeks.
The analysis of urinary levels of biopyrrins was performed by ELISA. Urinary biopyrrine
concentration was significantly increased in AD patients compared to controls (p<0.05).
Furthermore, our results showed reduced levels of urinary biopyrrins in AD patients after 52
weeks of dupilumab treatment (p<0.05). The correlation analysis showed a statistically sig-
nificant positive correlation between the urinary concentration of biopyrrins and EASI index
(r¼0.9), circulating IgE (r¼0.7) as well as plasma CRP levels (r¼0.9). These data suggest that
biopyrrins could represent new peripheral markers in AD, with possible predictive value of
disease severity and response to therapy.
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Atopic-eczema-associated fracture risk and oral corticosteroids:

a population-based cohort study
J Matthewman1, K Mansfield1, D Prieto-Alhambra2, A Mulick1, L Smeeth1, K Lowe3,
R Silverwood4 and S Langan1 1 London School of Hygiene & Tropical Medicine, London,
United Kingdom, 2 University of Oxford, Oxford, United Kingdom, 3 Cleveland Clinic
Lerner College of Medicine of Case Western Reserve School of Medicine, Cleveland, OH and
4 University College London, London, United Kingdom
Evidence suggests adults with atopic eczema have increased fracture risk. However, it is
unclear whether oral corticosteroids explain the association. The objective of this study was to
assess to what extent oral corticosteroids mediate the relationship between eczema and
fracture risk. We performed a cohort study using English primary care (Clinical Practice
Research Datalink) and hospital admissions (Hospital Episode Statistics) records (1998-2016).
Participants were adults (18+) with eczema matched (on age, sex, and general practice) with
up to five adults without eczema. We estimated Hazard ratios (HRs) from Cox regression for
specific major osteoporotic fractures (hip, spine, pelvis, wrist) and for any-site fracture
comparing individuals with eczema to those without eczema, adjusting for six different
definitions of time-updated oral corticosteroid use (ever any prescription; ever high dose;
recent, cumulative, current, peak dose). We identified 526,808 individuals with eczema and
2,569,030 without. We saw evidence of an association between eczema and major osteo-
porotic fractures (e.g., spine HR 1.15 99%CI 1.08e1.22; hip HR 1.11 99%CI 1.08e1.15) that
remained after additionally adjusting for oral corticosteroids (e.g., cumulative corticosteroid
dose: spine HR 1.09 99%CI 1.03e1.16; hip HR 1.09 99%CI 1.06e1.12). Fracture rates were
higher in people with severe eczema compared to people without even after adjusting for oral
corticosteroids (e.g., spine HR [99%CI]: confounder adjusted 2.31 [1.91e2.81]; additionally
adjusted for cumulative dose 1.71 [1.40e2.09]). Our findings suggest that little of the asso-
ciation between atopic eczema and major osteoporotic fractures is explained by oral corti-
costeroid use.
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Clinical and Molecular Characterization of Ichthyosis at King Abdulaziz

Medical City, Riyadh KSA
RK Alessa, S Alkhenaizan, M Albalwi, S Alshowmer and A Alfaleh College of Medicine, King
Saud bin Abdulaziz University for Health Sciences (KSAU-HS), Riyadh, Saudi Arabia
Ichthyosis is a disorder of abnormal keratinization, characterized by excessive scaling and
consists of more than twenty subtypes varied in severity, mode of inheritance and the genes
involved. Our aim is to identify the histopathological features and genetic profile of ich-
thyosis. It is an observational retrospective case series study conducted in March 2020,
included all patients who were diagnosed with Ichthyosis and confirmed by histological and
molecular findings over the last 20 years. Molecular analysis was performed by testing
genomic DNA and checking genetic variations using the AmpliSeq panel. All disease-causing
variants were checked against HGMD, ClinVar, Genome Aggregation Database (gnomAD)
and Exome Aggregation Consortium (ExAC) databases. A total of 60 cases of Ichthyosis were
identified with a mean age of 13�9.2. There is almost equal distribution between female
patients 29 (48%) and males 31 (52%). Majority of them were Saudis 94%. More than half of
patients presented with general scaling 33 (55%), followed by dryness and coarse skin 19
(31.6%) and hyperlinearity 5 (8.33%). Family history and history of consanguinity were seen
in 26 (43.3%), 13 (22%), respectively. History of colloidal babies were found in 6 (10%) cases
of ichthyosis. The most frequent genes were ALOX12B, ALOXE3, CERS3, CYP4F22, DOLK,
FLG2, GJB2, PNPLA1, SLC27A4, SPINK5, STS, SUMF1, TGM1, TGM5, VPS33B. Most
frequent variations were detected in CYP4F22 in 16 cases (26.6%). The analysis of molecular
genetic identified 23 different genetic variations in the genes of ichthyosis in which 13 were
novel mutations. Homozygous mutations were detected in the majority of ichthyosis cases 54
(90%), and only 1 case was heterozygous. Few cases 4 (6.6%) had unknown type of ich-
thyosis with negative genetic result. Conclusion: 13 novel mutations were discovered. Also,
about half of ichthyosis patients had positive history of consanguinity.
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Selective inhibition of tyrosine kinase 2 prevents and restores interleukin-12-

induced hair follicle immune privilege collapse: a novel approach to alopecia
areata therapy?
J Edelkamp1, T Rouille1, J Kim2, A Rossi3, F Jiminez4, R Paus1,5, I Catlett2 and M Bertolini1

Monasterium Laboratory Skin & Hair Research Solutions GmbH, Münster, Germany, 2
Bristol Myers Squibb, Princeton, NJ, 3 Sapienza University of Rome, Rome, Italy, 4 Medi-
teknia Hair Transplant Clinic and Hair Lab and Universidad Fernando Pessoa Canarias,
Canary Islands, Spain and 5 University of Miami Miller School of Medicine, Miami, FL
Alopecia areata (AA) is an immune-mediated hair loss disorder characterized by elevated
levels of IFNg and Th1-driven inflammatory responses toward the hair follicle (HF) bulb. This
results in immune privilege (IP) collapse, premature catagen development, and HF dystrophy.
Given the critical role of interleukin (IL)-12 in priming Th1 responses, we investigated
whether IL-12 could be directly involved in inducing HF-IP collapse and whether the se-
lective tyrosine kinase 2 (TYK2) inhibitor, BMS-986202, could prevent or reverse the process.
By quantitative immunohistomorphometry, we showed that ex vivo treatment of micro-
dissected HFs with IL-12 (3 ng/mL) + IL-18 (20 ng/mL) upregulated MHC-I and II as well as
MICA/B expression in the hair bulb (cardinal features of IP collapse), increased the numbers
of CD3+ or CD56+ cells in HF epithelium and mesenchyme, and selectively enriched IFNg-
inducible genes. In addition, more peribulbar IL-12RB2+ cells were found in acute lesional
scalp skin samples of AA patients than healthy controls. We further confirmed the role of IL-
12 in the HF-IP collapse by selectively blocking IL-12 receptor signaling. BMS-986202 (300
nM), when administered to microdissected HFs before or after IL-12 + IL-18 stimulation,
prevented or attenuated the expression of MHC-I and II as well as secretion of IFNg.
Therefore, our data demonstrate that local IL-12 directly promotes perifollicular immune cell
expansion, IFNg secretion, and HF-IP collapse. These findings support a potential role of IL-
12 signaling in AA pathogenesis and highlight IL-12 as a potential new target for pharma-
cologic AA therapy.
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Classification of atopic dermatitis patients based on skin properties

1 1,2 1 2
K Kanno , H Kawasaki , A Nomura-Fukushima , E Kawakami and M Amagai1 1 Depart-
ment of Dermatology, Keio University School of Medicine, Tokyo, Japan and 2 RIKEN,
Yokohama, Japan
Atopic dermatitis (AD) is a multifactorial inflammatory skin disorder, suggesting that indi-
vidual approach due to pathological condition is crucial. Although skin barrier research has
revealed importance in the pathology of AD, the diversity of skin properties in AD patients is
not fully understood. Herein, we evaluate and classify AD patients using multiple skin pa-
rameters, such as TEWL, hydration, pH, elasticity, frictional resistance and sebum, and to
assess the relationship between skin properties and clinical multimodal data. In this study, 39
AD patients and 40 healthy subjects were enrolled and 17 parameters reflecting 6 skin
properties were measured with Cutometer DUAL MPA580. Simultaneously, medical exam-
ination by dermatologist, blood tests and skin microbiome analysis were performed.
Dimensionality reduction was performed for the 17 skin parameters using Non-negative
Matrix Factorization. Then, the stratification was performed using Uniform Manifold
Approximation and Projection and k-means clustering based on the reduced factors. Inter-
estingly, the stratification based on the skin parameters revealed three clusters associated with
the Eczema Area and Severity Index (EASI). In the first cluster including patients with mild to
moderate AD, S. aureus were well correlated with EASI score, whereas in the second cluster,
which included patients with moderate to severe AD, S. aureus did not show significant
correlation, but inflammatory cytokines were correlated with EASI score. Both S.aureus and
inflammatory cytokines were associated with EASI score in the third cluster, which included
healthy subjects in addition to AD patients. These results revealed the diversity of skin barrier
conditions in patients with AD, suggesting that the pathogenic factors involved in inflam-
mation differ depending on the skin condition. This study demonstrates the importance of
stratifying AD patients according to skin barrier properties in order to understand complexed
pathophysiology of AD and enable precision medicine.
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A new case series of Olmsted syndrome subjects confirms EGFR activation and

shows remarkable efficacy of targeted systemic EGFR inhibition with acceptable
side effects
J Basset1, Y Diab2, F Santiago3, L Azulay4, K Cordoro5, A Zhang6, A Kirkorian2, F Bradley5, F
Watanabe7, D Siegel6, E Bourrat8, R Howard5 and A Hovnanian9 1 INSERM, Imagine Insti-
tute, Paris, France, 2 George Washington University Medical School, Washington, DC, 3
Santo André Hospital, Leira, Poland, 4 Santa Casa Hospital, Rio de Janeiro, Brazil, 5 UCSF,
San Francisco, CA, 6 Medical College of Wisconsin, Milwaukee, WI, 7 Hospital Infantil
Pequeno Principe, Parana, Brazil, 8 Saint Louis Hospital, Paris, France and 9 Necker-enfants
malades Hospital, Paris, France
Olmsted syndrome (OS) is a rare, painful, and severe form of palmoplantar keratoderma
(PPK). It is most often caused by dominant mutations in the transient receptor potential
vanilloid-3 (TRPV3) gene, resulting in the constitutive activation of this thermosensitive cal-
cium channel. TRPV3 signaling leads to epidermal growth factor receptor (EGFR) activation
and subsequent abnormal proliferation and differentiation of keratinocytes in mice and cell
lines. We previously reported that blocking EGFR transactivation with oral Erlotinib treatment
resulted in remarkable improvement in 4 young patients. Here, we aimed to decipher the
pathogenic role of EGFR signaling in OS and evaluated the clinical response to oral Erlotinib
among 5 new patients treated for at least 1 year. In situ EGFR activation was directly assessed
using proximity ligation assay, which revealed a significant increase in EGFR homodimer
formation in lesional skin. All patients also presented strong activation of the kinase mTOR,
the central mediator of Akt signaling, as measured by phosphorylation of ribosomal protein
S6. In contrast, pErk1 and pSTAT3 were not increased. Oral Erlotinib treatment led to a drastic
reduction of PPK, pruritus, and pain with improved quality of life after a few months of
treatment in the 5 new patients, as observed in the previous cases. Adverse effects were
acceptable. Together, our results suggest that EGFR activation contributes to OS pathogenesis
through Akt-mTOR activity and provide further evidence that the pharmacological inhibition
of EGFR is a powerful treatment strategy in OS.
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Short-term intravenous clindamycin accelerates the benefit of oral

clindamycin-rifampicin treatment in hidradenitis suppurativa (HS)
A Kristandt2,1, G Nikolakis1, M Hauptmann3, M Becker1 and C Zouboulis1 1 Departments of
Dermatology, Venereology, Allergology and Immunology, Dessau Medical Center, Dessau,
Germany, Brandenburg an der Havel, Germany, 2 Human Medicine, Medical School
Brandenburg (MHB), Brandenburg an der Havel, Germany and 3 Institute of Biostatistics and
Registry Research, Medical School Brandenburg (MHB), Neuruppin, Germany
A 10-to-12-week course of combined clindamycin/rifampicin or tetracyclines are the first-line
medical treatment for moderate-to-severe HS. A recent multicenter European study revealed
significant efficacy of oral clindamycin/rifampicin and tetracyclines without differences be-
tween them, independently of baseline HS severity. Our study explored the efficacy of a
treatment induction with a 5-day loading dose of i.v. clindamycin (3x600 mg/d) prior to the
oral clindamycin/ rifampicin combination, in 95 consecutive, previous treatment-naive adult
HS patients. The patients were assessed for severity using the IHS4 and the DLQI before (T0)
and immediately after the 5-day treatment with i.v. clindamycin (T1), as well as after a 10-12-
week period of oral clindamycin/ rifampicin treatment (T2). Data groups (T1 vs. T0 and T2 vs.
T1) were evaluated using Wilcoxon’s signed rank test. p<0.05. After a Bonferroni correction,
the results were considered significant at p<0.008. The IHS4 median value (interquartile
range [IQR]) was reduced from 10 (5-20) at T0, to 7 (3-14) at T1 (p<0.001), and 4 (1e12) at
T2 (p<0.001 in comparison to T0; n.s. in comparison to T1). DLQI median value (IQR)
decreased from 17 (7-21) at T0, to 8 (5-19) at T1 (p¼0.002), without further reduction at T2: 8
(2-16; p<0.001 in comparison to T0, n.s. in comparison to T1). In conclusion, a significant
improvement of HS severity and quality of life was demonstrated after a 5-day i.v. clinda-
mycin treatment, which was maintained during the S1-European guideline-recommended
oral clindamycin/rifampicin course. These data indicate that the overall antiinflammatory
effect of antibiotics can be accelerated, achieved through a 5-day i.v. clindamycin course, so
more effective treatments can be initiated thereafter.
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Application of teledermatology during the first wave of the COVID-19

pandemic in Hungary
A Jobbágy, F Meznerics, K Farkas, S Bozsányi, L Fesus, N Kiss, K Lorincz, N Wikonkal, M
Sárdy and A Bánvölgyi Department of Dermatology, Venerology and Dermatooncology,
Semmelweis University, Budapest, Hungary
During the first wave of the COVID-19 pandemic, outpatient care was limited and it resulted
in developing an asynchronous teledermatology system. The aim of our retrospective study
was to provide quantitative data the first time about use of teledermatology in the Hungarian
healthcare system between March 25 and July 13, 2020. The number of cases, regional
distribution and type of diagnoses were analyzed. We also followed up patients who were
referred to in-person dermoscopic examination. A total of 10.287 teledermatology consul-
tations were completed at our department. 5.967 (58%) patients were female and 4.320
(42%) patients were male with a mean age of 32.7�22.5 years. 5.967 (58%) cases were from
the capital city and its metropolitan area and 32% was from other regions of Hungary. The
most common diagnosis was dermatitis, followed by skin infections and pigmented skin le-
sions. In 1.440 cases, the patient was referred to a dermoscopic examination. Tele-
dermatological examination raised also the diagnosis of malignant skin cancer in 190
patients. Later it was confirmed in 111 cases based on dermoscopic examination. Melanoma
was confirmed in 14%, squamous cell carcinoma in 15%, basal cell carcinoma in 63% and
other malignancies in 8%. We compared the presumed diagnosis given during the tele-
dermatology consultation with the personal examination. The sensitivity of our system proved
to be 87% with a specificity of 86% for diagnosing malignant skin lesions. In addition to the
large number of general skin conditions, life-threatening diseases were screened, using tel-
edermatology under the first wave of the COVID- 19 pandemic. The correct diagnosis and
treatment of most diseases is a significant achievement. Overall, use of asynchronous tele-
dermatology was an outstanding method during the pandemic period and it has the potential
to become an important part of patient care in the future.
066

Single nucleotide polymorphisms in aldo-keto reductase 1C3 associate with

early-onset psoriasis in female patients
Y Nojiri1, M Nakamura1, K Ikumi1, H Nishihara1, A Nakada1, E Nishida1, T Haarmann-
Stemmann2 and A Morita1 1 Department of Geriatric and Environmental Dermatology,
Nagoya City University, Nagoya, Japan and 2 IUF e Leibniz Research Institute for Envi-
ronmental Medicine, Düsseldorf, Germany
Psoriasis is a multifactorial disease associated with both genetic and non-genetic factors. We
hypothesized that single nucleotide polymorphisms (SNPs) in aldo-keto reductase (AKR) 1C3,
which regulates keratinocyte differentiation and loricrin expression in human epidermis,
confer a genetic susceptibility to psoriasis. In 232 psoriasis patients, including 171 males and
61 females, a TaqMan SNP genotyping assay revealed that the rs12529 genotype distribution
in our cohort was G/G: 75.0%, G/C: 22.8%, and C/C: 2.2%, and the rs12387 genotype
distribution was A/A: 75.0%, A/G: 22.8%, and G/G: 2.2%. Surprisingly, these 2 SNPs were
always observed in the same patients. The proportion of patients with both the rs12529 G/C,
C/C and rs12387 A/G, A/A variants was 2-fold higher than that in 2 cohorts of healthy Jap-
anese individuals in the NCBI database (rs12529, p¼0.0088 [vs. ss69068306], p¼0.024 [vs.
ss71643788]; rs12387, p¼0.037 [vs. ss2827707], p¼0.024 [vs. ss66361131] Fisher’s exact
test). The number of female patients with disease onset %22 years of age having both the
rs12529 G/C, C/C and rs12387 A/G, G/G variants was significantly higher than that having
the rs12529 G/G and rs12387 A/A variants (p¼0.0213, Fisher’s exact test). Immunohisto-
chemical staining of lesional psoriasis skin samples obtained from patients with the rs12529
G/C, C/C and rs12387 A/G, G/G variants revealed significantly lower expression of AKR1C3
in the epidermis compared to patients with the rs12529 G/G and rs12387 A/A variants
(p¼0.0434, Student’s t test). AKR1C3 downregulation in the epidermis induces abnormal
terminal differentiation and skin barrier dysfunction. This may contribute to exposure to
environmental factors such as tobacco smoke or environmental pollution, which may in-
crease disease susceptibility of psoriasis in young females.
www.jidonline.org S159
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BELCOMID: BELgian Cohort study of COVID-19 in Immune Mediated

Inflammatory Diseases
T Hillary1, A Van Laethem1, F Castelijns1, S Vermeire3, J Geldof4, M Ferrante3, K De Vlam5, P
Verschueren5, J Sabino3, T Lobaton4, H Lapeere2 and J Lambert2 1 Dermatology, University
Hospitals Leuven, Leuven, Belgium, 2 Dermatology, Ghent University Hospital, Ghent,
Belgium, 3 Gastro-enterology, University Hospitals Leuven, Leuven, Belgium, 4 Gastro-
enterology, Ghent University Hospital, Ghent, Belgium and 5 Rheumatology, University
Hospitals Leuven, Leuven, Belgium
It was suggested that all SARS-CoV2 infections lead to development of specific IgG antibodies that
remain detectable in time. Targeted Immune-Modulating Therapies (TIMT) for treatment of Im-
mune Mediated Inflammatory diseases (IMID) could interfere with humoral immune response
against COVID-19. To investigate the seroprevalence of SARS-CoV2 IgG in relation to previous
exposure toCOVID-19andongoing IMIDtreatment across-disciplinary, prospectiveobservational
cohort was set up at two Belgian university hospitals. Between 17/12/2020 and 28/02/2021, pa-
tientswith IMIDs of the skin (psoriasis (PsO), hidradenitis suppurativa (HS), atopicdermatitis (AD)),
gutor jointswereasked toparticipate.Patientsunderconventional systemic treatmentorTIMTwere
included. An electronic survey (REDCap�) and blood samples were obtained (SARS-CoV-2IgG
AbbotteArchitect kit�). Statistical analyses were performed with SPSS26. 2166 IMID patients
consented to take part. 1913 completed the survey: 218 dermatology patients (77%PsO, 12%HS,
11% AD), 415 rheumatology and 1217 IBD patients. 372 patients (19.5%) reported having
experienced symptoms suggestiveofCOVID-19: fatigue (61.3%)andheadache (48.1%)weremost
frequent. 96 patients (5.04%) hada positive SARS-CoV2PCR test onnasal or throat swab: in45.8%
anti-SARS-CoV2 IgG seroconversion was confirmed. There was no significant difference in sero-
conversion rate between the 2 treatment groups (P¼0.192). Of the seroconverted group, 75.0%
were treatedwith TIMT. PrevalenceofCOVID-19 symptoms and number of confirmedCOVID-19
cases remain low in this IMID cohort, regardless of treatment modality. There was no significant
difference in SARS- CoV2 IgG seroconversion rate between TIMT and conventional systemic
treatment in patients with positive PCR.
S160 Journal of Investigative Dermatology (2021), Volume 141
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Association of systemic involvement with skin morphology assessed by

multiphoton microscopy in pseudoxanthoma elasticum
L Fesus1, N Kiss1, N Navasiolava2, D Plázár1, K Farkas1, S Zakariás1, L Róbert1, N Wikonkal1,
L Martin2 and M Medvecz1 1 Department of Dermatology, Venereology and Derma-
tooncology, Semmelweis University, Budapest, Hungary and 2 PXE Reference Center, An-
gers University Hospital, Angers, France
Pseudoxanthoma elasticum (PXE (OMIM #264800)) is an autosomal recessive connective
tissue disorder mainly caused by mutations in the ABCC6 gene. PXE leads to ectopic calci-
fication primarily in the skin, eye and blood vessels that may result in blindness and car-
diovascular complications. We investigated the association between the skin morphology and
systemic involvement in 25 confirmed PXE patients. Ex vivo multiphoton microscopic (MPM)
imaging was performed to assess the extent of calcification. The area affected by calcification
(CA) in the dermis and density of calcification (CD) was calculated. The number of involved
skin sites typically affected by PXE and nontypical skin sites were counted. Extended Phe-
nodex scores were determined. The correlation of the ophthalmological and cardiovascular
complications and CA, CD and skin involvement was analysed. Regression models was used
for adjustment to age, duration of the disease and sex. The number of typical skin sites
showed correlation with the Phenodex score (r¼0.55, p¼0.004), Skin- score (r¼0.75,
p¼<0.001), whereas the number of affected nontypical skin sites correlated with the Eye-
score (r¼0.4, p¼0.047). We found significantly higher CA (p¼ 0.012) and CD (p¼0.032)
among patients with redundant skin folds. Also, significantly higher CD was observed in
patients with inflammatory skin signs (p¼0.039) and with internal carotid artery hypoplasia
(p¼0.045). There was a significant correlation between CA and the number of affected typical
skin sites (r¼0.44, p¼0.026), aortic calcification (r¼-0.44, p¼0.027) and peripheral athero-
sclerosis (r¼0.4, p¼0.02). CD correlated significantly with the Vascular scores (r¼0.45,
p¼0.022). To conclude, MPM may prove to be useful for the identification of PXE patients
with high risk for more severe systemic complications.
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Multi-omic analyses highlight key molecular pathways in dystrophic

epidermolysis bullosa pruriginosa
M Papanikolaou1, N Benzian-Olsson1, L Lu2, K Dimitrakopoulou3, D Cozzetto3, A Guy2, M
Saqi3, A Onoufriadis1, JE Mellerio1 and JA McGrath1 1 St John’s Institute of Dermatology,
King’s College London, London, United Kingdom, 2 National Diagnostic EB Laboratory,
Viapath, London, United Kingdom and 3 NIHR Biomedical Research Centre, Guy’s and St
Thomas’ NHS Foundation Trust and King’s College London, London, United Kingdom
Pruritus (itch) is an important symptom in dystrophic epidermolysis bullosa (DEB). The
causative mechanisms are unknown, and treatments are limited. In this study, we investigated
DEB itch using multi-omic approaches. We recruited 15 subjects with the extremely itchy
form of DEB, EB pruriginosa (DEB-P), and two matched control groups comprising 15 non-
itchy DEB subjects (DEB-NP) and 15 healthy volunteers (HV). Blood and skin samples from
lesional and non-lesional areas were collected. Blood proteomics and transcriptomics, and
skin transcriptomics were compared between groups. One-way ANOVA analysis of the 3
groups identified 56 differentially abundant proteins in plasma (B-H p-value<0.1). Enrich-
ment analysis showed 11 and 12 blood coagulation pathways were upregulated in DEB-P
compared with DEB-NP and HV, respectively (B-H p-value<0.05). Differential expression
analysis using DESeq2 revealed 2118 differentially expressed genes (DEGs, absolute log2 fold
change>1, FDR<0.05) between lesional DEB-P and normal skin (including non-lesional
DEB-P and HV samples). Ingenuity Pathway Analysis (IPA) indicated 37 significantly dysre-
gulated pathways (absolute z-score>2, -log(B-H p-value)>1.3) in lesional DEB-P skin,
including immune cell adhesion and diapedesis. Comparison between lesional DEB-P and
DEB-NP (non-itchy, lesional) skin showed 2115 DEGs, with 10 significantly dysregulated
pathways in lesional DEB-P skin, most notably CREB (cAMP response element-binding pro-
tein) signalling in neurons, eicosanoid signalling and cholesterol biosynthesis. Collectively,
these data provide new insight into DEB itch pathobiology and identify potential targets
germane to improving patient symptoms.
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Bacillary Load and Reactional States in Leprosy - A Surge in Severity the

COVID Era?
M Madhumita and R Bhat Dermatology, Father Muller Medical College, Bangalore, India
Leprosy is an ancient albeit neglected chronic infectious disease mainly affecting the skin and
peripheral nerves, often affecting the world’s most impoverished communities. This retro-
spective observational study was undertaken of clinically diagnosed patients with Leprosy
presenting to the outpatient clinic in two timeframes: January 2019 - December 2019 (pre
COVID period in our country) and January 2020 - December 2020 (COVID period). Slit Skin
Smears and bacteriological (BI)/morphological indices (MI) were calculated of these Reac-
tional states and relapse, if present, were classified, features described, and compared.
Among 32 clinically diagnosed cases of Leprosy, 17 (53%) presented in preCOVID period
and 15 (46%) presented in the COVID era. Among the 17 patients of Leprosy (preCOVID), 1
most patients (70.5%) were paucibacillary. Three patients (17.6%) had Lepra reaction. The
male to female ratio 1.4:1, and most patients were rom rural areas, aged between third and
fourth decade. The majority of the cases (58.8%) had BI of 1+. In 11 (64.7%) cases MI was
less than 25. In comparison, patients who reported following the COVID outbreak were
mainly multibacillary type (66.6%). Seven patients (46.6%) had Lepra reactions. There was a
slight female preponderance in the patients (Male: female ¼ 1:1.14). They mainly (66.6%)
belonged to urban areas and were aged between fourth to fifth decade. The majority of the
patients had a BI 4+ (66.6%). Most patients had MI greater than 50 (80%), 3 patients had
relapse (20%). The restrictions imposed by the pandemic have resulted in a delayed cccess to
dermatological care, thus increasing the bacillary load and severity of Leprosy. The wide-
reaching repercussions of COVID on the health care system have negatively impacted
elimination efforts and increased the risk of Leprosy transmission. Large-scale studies are
needed to assess the impact of COVID restrictions and ways to ensure the availability of drugs
and supportive care.
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Creating Value for Psoriasis Patients: Development of a patient-driven

Outcome Set for Clinical Practice
NT Hilhorst, E Deprez, N Van Geel, D Balak, I Hoorens and J Lambert Department of
Dermatology, Ghent University Hospital, Ghent, Belgium
To date, there is no outcome set available for psoriasis from a patients’ perspective. Psoriasis is
a common chronic inflammatory skin disease and significantly impacts patients’ quality of
life. Seeing that this disease has such a high impact, it is essential that the patient’s voice is
incorporated into its management. The purpose of this study was to develop an outcome set
for daily clinical practice which was solely defined by psoriasis patients. First, a systematic
review was conducted, providing an overview of all patient-relevant outcomes defined in
current literature. These outcomes were presented to 10 patients, using a nominal group
technique, to examine whether these results represented all of their relevant outcomes. Af-
terwards, these outcomes were ranked by 120 patients attending our psoriasis clinic. Patients
were asked to rank cards, containing the outcomes and a brief explanation of that particular
outcome, in order of their perceived importance. Finally, a literature review was performed to
assess which instruments are available to evaluate the outcomes in our outcome set. The
systematic review resulted in 23 patient-relevant outcomes. After the nominal group meeting,
two outcomes were excluded as they were deemed inappropriate. The outcomes found most
important by psoriasis patients were symptom control, treatment efficacy, confidence in care
and control of disease. The least important outcomes were comorbidity control, productivity
and cost of care. Based on this ranking exercise an outcome set was defined. The review
provided us with instruments for each outcome. In conclusion, we defined the first patient-
driven outcome set that enables us to evaluate value for patients when managing psoriasis in
clinical practice. This set defines treatment success, based on what is truly important to the
patient. In addition, it may also serve as a benchmarking tool to critically appraise and
improve the care delivered across centers and amongst individual healthcare providers.
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Covid-19 and male androgenetic alopecia: Systematic investigation of a

potential epidemiological and genetic association
SK Henne1, LM Hochfeld1, C Maj2, MM Nöthen1 and S Heilmann-Heimbach1 1 Institute of
Human Genetics, University of Bonn, School of Medicine & University Hospital Bonn, Bonn,
Germany and 2 Institute for Genomic Statistics and Bioinformatics, University of Bonn,
Bonn, Germany
Male androgenetic alopecia (AGA) has been implicated as a putative risk factor in severe
Covid-19 based on high incidences of advanced AGA in male hospitalized Covid-19 patients.
Research further suggests that androgen signaling, which plays a central role in AGA etiology,
promotes SARS-CoV-2 infection and is associated with severe Covid-19 symptoms in men.
We aimed to systematically investigate a potential association between AGA and Covid-19
both on an epidemiological and a genetic level in a large single-population cohort. To this
end, we performed regression, genetic correlation and polygenic risk score (PRS) analyses
using data from the UK Biobank and published GWAS data on AGA and Covid-19. Our
analyses did not reveal any significant epidemiological association between AGA and severe
Covid-19. Detailed examination of the data that led to the previous reports of an epidemi-
ological association between both traits suggests that this is a spurious finding and the result
of ascertainment biases. Similarly, genome-wide correlation analyses and association testing
for severe Covid-19 and AGA PRS yielded no evidence for a general shared genetic
component between both traits. Subsequent association testing for pathway-based AGA PRS
and Covid-19 severity however revealed a significant association in specific pathways,
namely vitamin metabolism (pFDR¼0.02), natural killer cell-mediated cytotoxicity
(pFDR¼0.02) and WNT signaling (pFDR¼0.02) in men as well as aryl hydrocarbon receptor
signaling (pFDR¼0.02) in women. Together, our data yield no evidence for an epidemiological
association between AGA and Covid-19 but suggest that a shared biological basis for both
traits exists in specific pathways.
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Molecular epidemiology of epidermolysis bullosa in a Middle Eastern

population
S Bergson1, D Daniely1, D Bomze1, T Falik-Zaccai2, E Avitan-Hersh3, S Shalev4, M Eskin-
Schwartz5, O Sarig1, E Sprecher1 and L Samuelov1 1 Tel Aviv Medical Center, Tel Aviv, Israel,
2 Galilee Medical Center, Nahariya, Israel, 3 Rambam Health Care Campus, Haifa, Israel, 4
Haemek Medical Center, Afula, Israel and 5 Ben-Gurion University, Beer Sheva, Israel
Epidermolysis bullosa (EB) manifests with skin and mucosal blistering due to mutations in
genes encoding components of the cutaneous basement membrane. A thorough knowledge
of the region-specific EB subtype and mutation distribution is critical for efficient and pop-
ulation- tailored diagnostics. We ascertained a cohort of 148 Middle Eastern EB patients of
various ethnic backgrounds. EBS, JEB, DEB and KEB represented 65, 13.5, 19 and 2.5% of the
cohort, respectively. Pathogenic variants were identified in most EB-associated genes. KRT14
and KRT5 mutations were most common among EBS patients (45 and 47% respectively;
13.6% carrying KRT14 bi-allelic mutations). One case of di-genic KRT14 and KRT5 inheri-
tance was identified. Mutations in COL17A1 and laminin 332-encoding genes were identified
in 45 and 55% of JEB patients. EB features were evident at birth in 52, 92, 81 and 100% of
EBS, JEB, DEB and KEB cases. Although nail dystrophy was uncommon at birth in all EB
patients, it was evident in most JEB and DEB patients later in life. Alopecia and EB nevi were
uncommon among EBS and JEB cases carrying mutations in laminin 332-encoding genes,
however two thirds and 44.4% of patients carrying COL17A1 mutations displayed scarring
alopecia (p<0.01) and non-scarring alopecia (p<0.05), respectively while 55.6% of patients
carrying COL17A1 mutations developed EB nevi (p<0.05). Carries/teeth loss were evident in
two thirds of patients carrying COL17A1 mutations and in only 18.2% of patients carrying
mutations in genes encoding laminin 332 (p<0.05). To our knowledge, this is the largest
cohort study of EB in the Middle Eastern population which demonstrates that the molecular
epidemiology of EB in the Middle East is different from that previously delineated in Europe
and the US.
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Successful treatment of palmoplantar pustulosis by UVA1-LED phototherapy

1 2 1 2 1
K Ikumi , T Kio , K Torii , H Masuda and A Morita 1 Department of Geriatric and Envi-
ronmental Dermatology, Nagoya City University Graduate School of Medical Sciences,
Nagoya, Japan and 2 R&D Group, Biomedical Division, USHIO INC, Chiyoda-ku, Japan
Palmoplantar pustulosis (PPP) is a chronic inflammatory skin disease effectively treated by
some phototherapy. UVA1 phototherapy has been widely applied to treat T cell-mediated skin
disorders such as atopic dermatitis and cutaneous T-cell lymphoma, and connective tissue
disorders. However, UVA1 availability is limited, perhaps due to the relatively high energy
consumption and heat generation. Therefore, a light-emitting diode (LED) that emits UVA1
will be a more desirable and feasible light source, particularly if it has a high enough intensity
level to treat skin diseases. Here, we successfully treated PPP using UVA1-LED phototherapy.
A retrospective observational study was conducted from August 2019 to September 2020. In
this study, a new treatment device (modified based on the TheraBeam� UV-N, USHIO INC,
Tokyo, Japan) incorporating LEDs rather than methyl halide lamps were used. This device
emits a peak wavelength of 365 nm UVA1 and utilizes a short wavelength cut-off filter to
reduce excessive immediate tanning theoretically. As a result, 9 of 13 patients showed
amelioration of PPP lesion, and PPSI was decreased significantly by UVA1-LED irradiations
(N¼13, one-way ANOVA p<0.0001, additional statistics by Wilcoxon matched-pairs signed-
rank test; ** p¼0.0044). The pustular 0-1achievement was 46.2% (week1) and 76.9%
(week5). In conclusion, the newly developed UVA1-LED device provided therapeutic effects
for PPP. No safety concern was found. There are good features of UVA1-LED phototherapy
including no requirement of 8-methoxypsoralen and unnecessary to avoid sunlight after the
treatment.
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A Study on Seasonality and Regionality of Hidradenitis Suppurativa Using

Real-Time Data from 2011 to 2021
OS Lee1 and C Sayed2 1 School of Medicine, Virginia Commonwealth University, Richmond,
VA and 2 Department of Dermatology, University of North Carolina at Chapel Hill, Chapel
Hill, NC
Hidradenitis suppurativa (HS) is a chronic inflammatory skin disorder. However, the current
knowledge on public interest and the trends in HS onset is limited. We sought to evaluate the
patterns of seasonality and regionality related to HS by analyzing Google Trends. We per-
formed search queries on www.google.com/trends using the term “hidradenitis suppurativa”
for relative search volume index (RSV) from January 2011 to March 2021. The RSV values in
the USA were also compared with the monthly temperature averages from the US National
Oceanic and Atmospheric Administration. Google Trends analysis displayed that there was
an overall increasing trend in search volume by approximately 50% in the USA and world-
wide over the past five years. There was a noticeable pattern in search volume with peaks in
the summer months and troughs in December or January. The highest RSV values were
represented by Puerto Rico, USA, France, and Netherlands. Spearman correlations revealed
that the average temperatures and the RSV values for HS are significantly correlated in the
United States (0.245; P<0.001). The geographic and temporal findings are consistent with the
association between warmer climates and HS presentation based on the assumption that HS
onset and progression are positively related to the volume of search queries and online in-
terest. Health care providers and organizations can utilize online tools to better understand
public interest and disease patterns in order to create targeted interventions for patients with
HS.
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Disease Severity Influencing Health-Related Quality of Life in Bangladeshi

Adults with Atopic Dermatitis
A Majbauddin1, T Kazi1, Z Akter2, A Muhammad Shahriar3, M Shahriar Khan4, M Islam5 and
S Inui1 1 Department of Regenerative Dermatology, Graduate School of Medicine, Osaka
University, Osaka, Japan, 2 Department of Dermatology & Venereology, Shaheed Suhra-
wardy Medical College Hospital, Dhaka, Bangladesh, 3 Department of Periodontology and
Oral pathology, University Dental College, Dhaka, Bangladesh, 4 International Platform for
Dryland Research and Education, Tottori University, Tottori, Japan and 5 Department of
Biological Sciences, Graduate School of Science, Osaka University, Osaka, Japan
Atopic dermatitis (AD) is a chronic, debilitating, inflammatory skin disorder that can present a
wide range of clinical manifestations along with quality of life (QoL) impairment in people of
all ages. Herein, we aimed to characterize the influence of AD on health-related quality of life
(HRQoL) in Bangladeshi adults. A cross-sectional study comprising 109 eligible adults (41
males and 68 females, mean age of 33.49 � 14.87 years), conducted at a dermatology
outpatients department in Dhaka. We adopted UK diagnostic criteria to determine the patient
with AD. A structured questionnaire was administrated to obtain primary data on patients’
characteristics and Dermatology Life Quality Index (DLQI) for HRQoL. The severity of AD
was measured by the self-reported global AD severity, and Eczema Area and Severity Index
(EASI). The mean DLQI score for the entire sample was 10.31 � 5.19, and 43.20% reported
having a poor QoL. In multivariable regression models, both moderate and severe AD groups
reported significantly higher DLQI score (Coef. ¼ 3.04; 95% CI ¼ 0.51-5.57, p ¼ 0.019 and
Coef. ¼ 4.12; 95% CI ¼ 1.58-6.66, p ¼ 0.002 respectively) compare to that of mild group.
Concurrently, we also observed a substantial increase in DLQI score along with increasing
disease severity measured by EASI (Coef. ¼ 0.50; 95% CI ¼ 0.39-0.60, p < 0.001), suggesting
that the higher the EASI score poorer the HRQoL. AD severity markedly impaired HRQoL in
Bangladeshi adults. A more patient-centered approach in the management of AD would
alleviate patients suffering and thereby improve HRQoL.
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Effect of Cytochrome P450 Inhibition and Induction and Organic Anion

Transporter 3 Inhibition on the Pharmacokinetics of Abrocitinib Active Moiety in Healthy
Individuals
X Wang2, ME Dowty1, A Wouters2, S Tatulych2, C Connell2, V Le2, H Valdez3 and BK
Malhotra3 1 Pfizer Inc., Cambridge, MA, 2 Pfizer Inc., Groton, CT and 3 Pfizer Inc., New
York, NY
Abrocitinib is a Janus kinase-1eselective inhibitor under development for treatment of
moderate-to- severe atopic dermatitis. Abrocitinib is eliminated primarily by cytochrome
P450 (CYP)2C19 (53%), CYP2C9 (30%), CYP3A4 (11%), and CYP2B6 (6%) metabolism, and
its pharmacologic activity is attributable to the unbound concentrations of the parent
molecule and its 2 active metabolites, which are substrates of organic anion transporter 3
(OAT3). The sum of potency-adjusted unbound exposures of abrocitinib and its 2 active
metabolites is termed the abrocitinib active moiety. The objective of this study was to evaluate
the effects of CYP inhibition, CYP induction, and OAT3 inhibition on the pharmacokinetics of
abrocitinib, its metabolites, and active moiety. Three phase 1, open-label, fixed-sequence
studies in healthy adult volunteers examined the drugedrug interactions (DDIs) of fluvox-
amine and fluconazole (NCT03634345), rifampin (NCT03637790), and probenecid
(NCT03937258) with abrocitinib. Coadministration of abrocitinib with the strong CYP2C19
inhibitors, fluvoxamine and fluconazole, increased the area under the plasma concentration-
time curve from time 0 to infinity (AUCinf) of the unbound active moiety of abrocitinib by
91% and 155%, respectively. Co-administration with rifampin, a strong inducer of CYP en-
zymes, decreased unbound active moiety AUCinf by 56%. The OAT3 inhibitor, probenecid,
increased the unbound active moiety AUCinf by 66%. Consideration of the abrocitinib active
moiety is critical for quantifying DDIs and informing dose adjustments. A dose reduction by
half is recommended if abrocitinib is coadministered with strong CYP2C19 inhibitors.
Coadministration of abrocitinib with CYP2C19/2C9 inducers is not recommended. No
adjustment is needed for coadministration with OAT3 inhibitors.
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Treatment of hereditary hypotrichosis simplex of the scalp with topical

gentamicin
A Peled1,2, L Samuelov1,2, O Sarig1, R Bochner1, L Malki1,2, M Pavlovsky1, E Pichinuk3, M
Weil3 and E Sprecher1,2 1 Division of Dermatology, Tel Aviv Sourasky Medical Center, Tel
Aviv, Israel, 2 Department of Human Molecular Genetics and Biochemistry, Sackler Faculty
of Medicine, Tel Aviv University, Tel Aviv, Israel and 3 Blavatnik Center for Drug Discovery,
Tel Aviv University, Tel Aviv, Israel
Hypotrichosis simplex of the scalp (HSS) is characterized by progressive loss of scalp hair at a
young age with often devastating psychological implications for affected children. HSS is
often caused by dominant nonsense variants in CDSN encoding corneodesmosin. The
resulting mutant protein leads to the formation of an amyloid like material, which interferes
with normal hair follicle cycle. Decreasing the level of the mutant protein is therefore ex-
pected to result in a clinically beneficial effect. We developed a green fluorescence reporter
assay allowing semi-quantification of read- through activity across nonsense mutation in
CDSN. Using this system, we observed that gentamicin restores full-length corneodesmosin
biosynthesis in a dose-dependent fashion. Gentamicin was further shown to rescue corneo-
desmosin translation in primary keratinocytes obtained from a patient with HSS. Finally, we
conducted a pilot clinical trial where the scalp of four patients was treated topically with
gentamicin for 6 months, demonstrating significant improvement as ascertained by the
Severity of Alopecia Tool score. Our findings indicate that topical gentamicin should be
considered as a potential therapeutic modality in HSS.
www.jidonline.org S161
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Investigations on the frequency of chronic inflammatory intestinal disorders in

patients with hidradenitis suppurativa
R Palatka1, EA Janka1, K Palatka2, A Szegedi1,3 and K Gáspár1,3 1 Department of Derma-
tology, University of Debrecen, Debrecen, Hungary, 2 Department of Internal Medicine,
University of Debrecen, Debrecen, Hungary and 3 Department of Dermatological Aller-
gology, University of Debrecen, Debrecen, Hungary
There is an increased prevalence of inflammatory bowel diseases [Crohn’s disease (CD) and
ulcerative colitis (UC)] in HS. The frequency of chronic inflammatory intestinal disorders
(CIID) (including, but not exclusively limited to CD and UC; eg. microscopic colitis,
segmental colitis), diagnosed by colonoscopy and bowel histology, however, has not been
elucidated. Because of its clinical relevance, we aimed to determine the frequency of CIID in
HS. For all consented patients (n¼74) first visiting our HS Clinic a detailed history was taken,
including gastrointestinal (GI) symptoms, and thorough skin examination was performed. All
were referred to a gastroenterologist for colonoscopy and stool calprotectin test. Laboratory
analyses for C-reactive protein, blood count, serum NOD2 polimorphism, ASCA levels were
also completed. We created two patient groups (HS-only and HS with CIID) and compared
the clinical, and laboratory data. The frequency of CIID among HS patients was 28,4% (21/
74). In this group we detected significantly lower BMI and more severe HS (Hurley stage III)
when compared to HS without CIID. We identified significantly higher amount of positive
calprotectin test rates, as well as elevated ASCA IgG levels in the group of HS with CIID
compared with the HS-only group. No difference was found in smoking habits and NOD2
polymorphism. Stool calprotectin test showed high sensitivity and specificity rate diagnosing
CIID in HS. Based on our data, the presence of CIID correlated with lower BMI, and more
severe HS activity, even in patients with no GI symptoms. Calprotectin test is a useful tool to
identify the presence of CIID in HS that makes HS probably the highest correlating skin
disease to bowel inflammations. These results promote a strong working relationship between
the practising gastroenterologists and dermatologists.
S162 Journal of Investigative Dermatology (2021), Volume 141
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The impact of atopic dermatitis on health-related quality of life

1,2 4 1 1 3,2 3,2 4
K Koszorú , K Hajdu , J Borza , K Bodai , Á Szabó , A Bató , A Szegedi , V Brodszky3, F
Rencz3 and M Sárdy1 1 Department of Dermatology, Venereology and Dermatooncology,
Semmelweis University, Budapest, Hungary, 2 Károly Rácz Doctoral School of Clinical
Medicine, Semmelweis University, Budapest, Hungary, 3 Department of Health Economics,
Corvinus University of Budapest, Budapest, Hungary and 4 Department of Dermatological
Allergology, University of Debrecen, Debrecen, Hungary
The objective was to evaluate health-related quality of life (HRQoL) in atopic dermatitis (AD)
using EQ-5D-5L, EQ VAS, Skindex-16, Dermatology Life Quality Index (DLQI), and DLQI-
Relevant (DLQI-R), and to determine convergent validity of these instruments. We also aimed
to compare EQ-5D-5L dimension, index and EQ VAS scores of AD patients to those of pa-
tients with hidradenitis suppurativa (HS), pemphigus, psoriasis, and the age-matched general
population. A multicentric, cross-sectional survey was conducted between 2018 and 2021 in
Hungary. Disease severity was measured by SCORing Atopic Dermatitis (SCORAD), Eczema
Area and Severity Index (EASI), and Investigator Global Assessment (IGA) scales. A total of
218 adult patients (58% women, mean age 31 years) with mild to severe AD participated,
mean EQ-5D-5L index, EQ VAS, Skindex-16, DLQI, and DLQI-R scores were 0.82�0.22,
69.15�20.5, 56.84�27.46, 13.44�8.46, and 13.76�8.6, respectively. The EQ-5D-5L index
and EQ VAS showed strong correlations with Skindex-16, DLQI, and DLQI-R (range of r
j0.62j to j0.75j). Regarding severity scores, weak correlations were observed with EQ-5D-5L
(j0.30j to j0.36j) and moderate correlations with skin-specific instruments (0.43 to 0.53).
Similar to patients with HS, EQ-5D-5L dimension scores in AD revealed more problems in the
self-care, usual activities, pain/discomfort, and anxiety/depression dimensions than in
pemphigus, psoriasis, or the general population. To conclude, a good convergent validity
among EQ-5D-5L, EQ VAS, Skindex-16, DLQI, and DLQI-R was established; each instrument
is suitable for use in AD however, skin-specific questionnaires correlate stronger with disease
severity. The impairment of HRQoL in AD is comparable to HS and places a great burden on
patients.
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Observational study on temperature-controlled laminar airflow in atopic

dermatitis patients
S Traidl, L Roesner, P Kienlin, G Begemann, A Schreiber, T Werfel and A Heratizdaeh
Department of Dermatology and Allergy, Hannover Medical School, Hannover, Germany
In atopic dermatitis (AD) patients aeroallergens such as house dust mite contribute profoundly
to the disease severity. Temperature-controlled laminar airflow (TLA) has been developed to
reduce indoor allergen exposure during the night’s sleep by filtering the surrounding atmo-
sphere. To investigate the clinical and immunological effects of TLA in adults with AD, we
conducted an observational study with ten patients with moderate to severe AD sensitized to
house dust mite. The patients used TLA for three months and were able to participate in a nine
months extension phase. Physician’s Global Assessment (PGA), SCORAD (41.96 �9.78 vs.
34.15 � 9.69, p ¼ .037), and EASI (10.01 � 3.94 vs 8.41 � 3.76, P ¼ .038) were significantly
reduced after three months. Subjective scores such as sleeplessness and life quality measured
by dermatology life quality index improved significantly. Investigating immunological effects,
analysis of HDM stimulated PBMCs from patients revealed that the proliferative responses of
total T cells, CD4+ T cells, skin-homing CD4+ T cells, and CD8+ T cells were significantly
decreased after 3 months of TLA usage. Type 2 inflammation cytokines measured in patients’
serum were reduced in tendency after three months of TLA usage. After 12 months, consistent
results were seen according to clinical disease scores and in vitro analyses. This is the first
study suggesting beneficial effects of three months use of TLA in HDM sensitized adult AD
patients regarding objective, subjective and in vitro parameters. Effects were consistent over
one year of TLA. In sensitized AD patients, TLA may contribute to disease control and
improvement as a potential add-on treatment.
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Bath-PUVA therapy ameliorates pathogenetic chemokines for psoriasis

Y Kanayama, K Torii, K Ikumi and A Morita Geriatric and Environmental Dermatology,
Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan
Psoriasis is a T-cell mediated autoimmune disease characterized by increased keratinocyte
proliferation. In psoriasis, chemokines are secreted by a wide variety of cells (e.g. keratino-
cytes, dendritic cells, monocytes), which migrate immune cells (Th17 cells, Th1 cells, neu-
trophils, etc.) involved in the pathogenesis. Bath-psoralen plus ultraviolet A (PUVA) treatment
is an established phototherapy for psoriasis, but its effects on chemokine levels remain un-
known. We measured the levels of 22 serum chemokines by using a flow cytometry bead-
based immunoassay in 20 psoriasis patients first treated with bath-PUVA therapy between
2007 and 2011 in our hospital. We analyzed the associations among chemokines with dis-
ease severity (psoriasis area and severity index, PASI) before and after the therapy to identify
the chemokines involved in the pathogenesis of psoriasis and investigate the mechanisms of
action of bath-PUVA therapy. The median PASI score before bath-PUVA therapy was 23.8
(range 5.6e69.3). All patients showed a decrease in the PASI score following treatment
(median score 2.0, range 0e9.1). Before bath-PUVA therapy, the PASI scores correlated with
the serum levels of CCL17 (r ¼ 0.581), CCL18 (r ¼ 0.462), CCL19 (r ¼ 0.477) and CXCL16 (r
¼ 0.524). After bath-PUVA, the serum levels of CCL17, CCL22, CXCL1, and CXCL9 were
significantly decreased. And heatmap clustering and network analysis based on Spearman
correlations among chemokines showed distinctive pattern changes in the chemokine
signature between before and after the therapy. We found 4 chemokines correlated with the
disease severity of psoriasis. In addition, 4 chemokines decreased after bath-PUVA therapy
was found to be secreted by keratinocytes from previous papers, so we partly revealed the
mechanism that bath-PUVA therapy reduced the secretion of keratinocyte-derived chemo-
kines which induce the migration of immune cells important for psoriasis pathogenesis.
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Metabolomics, a tool to construe skin phenotype

N Misra1, P Bastien1, N Bourokba1, M Chadeau-Hyam2 and N Cavusoglu1 1 Advanced
Research, L’Oréal Research & Innovation, Aulnay-sous-bois, France and 2 Imperial College,
London, United Kingdom
Metabolomics is emerging as a strong approach to understand the state of cellular and bio-
logical processes at different stages of the growth and disease. Metabolite profile can be
viewed as the closest representation of a given phenotype including the skin. Skin retains
numerous metabolites that either fulfill specific physiological function or are by-products of
metabolism. The skin surface can be sampled in a non-invasive way to detect and quantify
metabolites related to a disease or skin condition. Here, we performed untargeted metab-
olomics using mass-spectrometry, on skin samples from 134 women, aged 25-45 years, living
in China. We detected 350 metabolites on skin surface of the study population. These women
also underwent dermatological assessment for 16 different skin conditions that included
pigmentary disorders, wrinkles, dry skin and acne etc. Each skin condition evaluation
included an assessment of different sub-conditions or modalities, in total 35 modalities were
recorded by dermatological examination. Taking different statistical approaches, we estab-
lished metabolite profiles that correlated with each skin condition. To achieve this and for
each skin condition, we divided the study subjects into 2 groups, with or without a condition.
We proceeded to perform univariate and multivariate statistical analysis. Thus, we obtained a
set of metabolites or molecular signature associated with each skin condition based on sig-
nificant correlation. In order to understand the biological connection for each signature, we
considered two approaches: metabolite pathway analysis and network inference, based on
graphical models (graphical lasso). In conclusion, these molecular maps indicate towards
involvement of skin biological processes such as barrier function, oxidative stress and DNA
damage that could be linked/ associated to a skin clinical manifestation such as dry skin,
wrinkles and pigmentary disorders.
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Herpes virus infections amongst moderate to severe atopic dermatitis patients

treated with baricitinib: an integrated analysis of phase 3 trials
T Werfel1, AD Irvine2, C Bangert3, J Seneschal4, S Grond5, T Cardillo5, D Brinker5, J Zhong6,
E Riedl5 and A Wollenberg7 1 Hannover Medical School, Hannover, Germany, 2 Trinity
College, Dublin, Ireland, 3 Medical University of Vienna, Vienna, Austria, 4 Hôpital Saint
André, Bordeaux, France, 5 Eli Lilly and Company, Indianapolis, IN, 6 IQVIA, Durham, NC
and 7 Ludwig Maximillian University, Munich, Germany
This study examined treatment-emergent (TE) herpetic infections in adult atopic dermatitis
(AD) patients receiving �1 dose of baricitinib (Bari), an oral selective inhibitor of Janus kinase
1/2. Data were reported from 6 double-blinded, randomised, placebo-controlled (PC) trials
and 2 long-term extension studies, within 3 analysis sets: PC, 2-mge4-mg Bari extended, and
All-Bari-AD. Frequency, incidence rate (IR)/ 100 person-years (PYs) and clinical character-
istics of TE adverse events (AEs) of herpes simplex (HS) and herpes zoster (HZ) were reported.
In the All-Bari-AD dataset (n¼2531; 2247 PYs), HS was reported in 8.9% of patients (n¼224;
IR¼10.3). Most HS infections were mild/ moderate (93.3%) in severity, rarely lead to per-
manent discontinuation (2.2%) and presented mostly as oral/perioral HS (51.3%). The overall
frequency of TE-eczema herpeticum (EH) was low (All- Bari-AD 1.7% n¼43; IR¼2.0) and
mostly occurred as single events (88.4%). EH was reported in 0.5%, 0.2% and 1.4% of pa-
tients receiving placebo, 2-mg, or 4-mg Bari, respectively. Most events were investigator rated
as mild/moderate (79.1%) with �2% body surface area involvement (n¼23/31 with known
BSA, 74.2%). Eleven serious AEs (All-Bari-AD IR¼0.5) of EH occurred exclusively in patients
with a vIGA-AD� score 3 or 4 preceding the infection onset. TE-HZ was reported in 2.1% of
Bari patients (n¼53; IR¼2.3), without a dose relationship during the PC period (1.0%; IR¼2.7
and 0.0%; IR¼0.0) or the extended dataset (2.8%; IR¼3.8 and 1.6%; IR¼1.8) for 2- or 4-mg
Bari, respectively. TEAEs of HS were common, while occurrence of EH was uncommon. Most
events of EH were rated mild or moderate, serious events of EH were linked to poor disease
control. Events of HZ were uncommon and not dose dependent.
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Hypohidrosis, ichthyosis and hypokalemia: HELIX syndrome

1 2 5 3 9
L Fertitta , MC Bolling , R Vargas , PC van den Akker , E Bourrat , M van Geel4,
B Knebelmann6, S Leclerc-Mercier7, P Houillier8 and S Hadj-Rabia1 1 Dermatology
(MAGEC), APHP, Necker-Enfants Malades Hospital, Paris, France, 2 Dermatology, Univer-
sity Medical Center, University of Groningen, Groningen, Netherlands, 3 Genetics, Uni-
versity of Groningen, University Medical Center, Groningen, Netherlands, 4 Genetics,
University of Maastricht, Maastricht University Medical Center, Maastricht, Netherlands, 5
Molecular Genetics, APHP, Hôpital Pompidou, Paris, France, 6 Nephrology, APHP, Necker-
Enfants Malades Hospital, Paris, France, 7 Pathology, APHP, Necker-Enfants Malades
Hospital, Paris, France, 8 Department of Physiology Renal and Metabolic Diseases Unit,
APHP, Hôpital Pompidou, Paris, France and 9 Dermatology (MAGEC), APHP, Hôpital Saint
Louis, Paris, France
HELIX syndrome (HS) associates hypohidrosis, electrolyte imbalance, lacrimal gland dysfunction,
ichthyosis, and xerostomia. It results from bi-allelic mutations in the CLDN10 gene, encoding
claudin-10, a tight junction protein. Patient 1 (M, 28y) was referred for xerostomia, alacrima,
hypohidrosis, severe intolerance to heat and polyuria. Increased creatininemia (126mmol/l),
glomerular filtration rate (GFR; 54ml/min/1.73m2), and hypokalemia (3.2 mmol/l) with hyper-
aldosteronism were found. Decreased urinary magnesium excretion (3.5%) was associated to
normal magnesemia (1.10mmol/l), hyperparathyroidism, normocalcemia, hypocalciuria, and
vitamin D deficiency. He was the first child of a healthy, first cousin Malian parents. Among his 9
siblings, 5 presented with similar symptoms and manifestations. Increased creatinine and hypo-
kaliemiaweredetected in4/5.Ahomozygousdisease-causingmutation inCLDN10was identified
in5patients. Patient 7 (M, 34-year) is the first childof first cousinDutchparents.His phenotypewas
similar to patient 1. Scintigraphy of salivary glands did not show any excretion. Both increased
creatininemia (133mmol/l) and GFR (62ml/min/1.73m2) were noted. He was homozygous for a
CLDN10mutation. Here we report: i) 7 patients with HELIX syndrome from 2 unrelated families
with 2 unreportedmutations inCLDN10. Mild xerosis and hypohidrosis starting early in life justify
renal explorations that can be life-threatening.
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Familial Tree of Epidermolytic Ichthyosis Suggesting a Novel Genetic Mutation

M Foster, J Jones, C Schadt and J Callen Dermatology, University of Louisville School of
Medicine, Louisville, KY
The ichthyoses encompass a heterogeneous group of genetic disorders identified by varying
degrees of erythema, scale, hyperkeratosis, xerosis, and pruritus. Non-syndromic and syn-
dromic forms of ichthyoses exist, but common among all inherited ichthyoses is alteration in
keratin maturation and function. A 28-year-old African-American woman was referred to
dermatology for a rash. Punch biopsy revealed psoriasiform epidermal change and epi-
dermolytic hyperkeratosis. The patient was diagnosed with epidermolytic ichthyosis (EI) and
started on cyclosporine, methotrexate, and later ustekinumab with symptom control. The
patient’s family history was remarkable for similar skin findings. A cross-sectional study to
build a familial tree of the disease was performed. Detailed information required to build the
tree was obtained by telephone interview, and disease phenotype was characterized using the
Visual Index for Ichthyosis Severity for scale and erythema (VIIS). Evaluation of eight in-
dividuals from three generations of the same family revealed (1) X-linked recessive Mendelian
genetics, (2) VIIS (M¼5.6; SD¼2.1), (3) VIIS standard four body sites: upper back (M¼0.25;
SD¼0.46), upper arm (M¼1.4; SD¼1.2), lower leg (M¼1.7; SD¼1.0), and dorsal foot
(M¼1.6, SD¼0.74), (4) additional body sites, not included in total severity score: lower back
(M¼1.4; SD¼0.74), abdomen (M¼1.3; SD¼0.45), and anterior ankle (M¼2.5; SD¼0.85), (5)
scale body surface area (BSA) (M¼30.0; SD¼10.1), (6) erythema BSA (M¼5.2; SD¼5.2), and
(7) age of onset (M¼15.75 months; SD¼19). The primary conclusion suggests a novel genetic
mutation for EI demonstrating an X-linked recessive mode of inheritance and earlier age of
disease onset in each successive generation.
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International Rare and Severe Psoriasis Expert Network (IRASPEN) e A

prospective multi-centre pustular psoriasis registry with genotype-phenotype correlation
J Maul2, L Kostner1, DAshcroft3, J Barker4, F Capon4, C Griffiths3, T Tadashi5, A Navarini1 and
T IRASPEN consortium1 1 University Hospital Basel, Basel, Switzerland, 2 University Hos-
pital Zürich, Zürich, Switzerland, 3 University of Manchester, Manchester, United Kingdom,
4 King’s College London, London, United Kingdom and 5 Nihon University School of
Medicine, Tokyo, Japan
Pustular psoriasis (PP) encompasses a range of well-defined, severe inflammatory conditions
characterized by production of sterile pustules. Our understanding of this rare disease’s
pathophysiology, clinical course and optimal treatment is as yet limited. The goal of this
prospective international registry is to describe the natural course of disease in different
subtypes of PP and create phenotype-genotype correlations as well as elucidate therapeutic
molecular pathways. The IRASPEN registry plans to include at least 180 patients at approx-
imately 15 sites world-wide, aiming for minimum numbers of 140 Palmoplantar Psoriasis
(PPP), 20 Generalized Pustular Psoriasis (GPP) and 20 Acrodermatitis Continua of Hallopeau
(ACH) patients and up to 360 non-affected first degree relatives. Within the 5-year observa-
tion period, there are scheduled study visits plus additional flexible visits during acute flares.
Patient reported outcomes will be collected regularly. Where possible, photography and
lesion counts will be performed and biological samples (blood and skin biopsies) will be
collected. This registry will facilitate future studies on the clinical course of PP subtypes and
genetic course of PP, describe treatment responses, describe clinical phenotyping and mo-
lecular biology based inflammation patterns, and develop an image-based machine learning
approach. Together with the global psoriasis atlas, our ultimate aim is to identify genetic,
clinical and epidemiological data that predicts disease course and response to treatment in
PP. Thus, our study holds the promise to improve quality of life for individuals affected by a
severe and disabling condition.
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Epidermal growth factor receptor and its role in skin ageing

1,2,3 1,2,3 1,2,3
AS Alsubhi , R Watson and A Langton 1 Centre for Dermatology Research,
Manchester, United Kingdom, 2 The University of Manchester and Salford Royal NHS
Foundation Trust, Greater manchester, United Kingdom and 3 Manchester Academic Health
Science Centre, Manchester, United Kingdom
The binding of epidermal growth factor (EGFR) to epidermal growth factor receptor leads to
the activation of the underlying metabolic pathways that are crucial for cell division.
Impairment of this pathway can slow cellular growth and lead to senescence and ageing. It
has been noted that cancer patients treated with EGFR inhibitors exhibit clinical signs of skin
ageing. Therefore, the aim of this study is to examine the expression of EGFR in healthy skin
ageing. Skin biopsies were obtained from healthy young (18-30 years; n¼10) and old (over 65
years; n¼10) volunteers at both photoprotected buttock and photoexposed forearm. Immu-
nofluorescence staining was used to determine the localisation and the abundance of EGFR.
Epidermal growth factor receptor was predominantly localised to the epidermis, particularly
around keratinocyte cell membranes; however, there was no significant difference in the
abundance of EGFR between young and aged individuals at either photoprotected buttock or
photoexposed forearm body sites. Despite this lack of difference in EGFR at the immuno-
histochemical level, further work investigating the role of EGFR and their inhibitors in skin
ageing is warranted.
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Autofluorescence imaging for non-invasive visualization and quantification of

skin lesions of patients with pseudoxanthoma elasticum
K Farkas1, S Bozsányi1, L Fesus1, I Lihacova2, A Lihachev2, M Lange2, T Arányi3,
N Wikonkal1, M Medvecz1 and N Kiss1 1 Department of Dermatology, Venereology and
Dermatooncology, Semmelweis University, Budapest, Hungary, 2 Biophotonics Laboratory,
Institute of Atomic Physics and Spectroscopy, University of Latvia, Riga, Latvia and 3
Department of Molecular Biology, Semmelweis University, Budapest, Hungary
Pseudoxanthoma elasticum (PXE, OMIM 264800) is a rare multisystemic autosomal recessive
connective tissue disorder. In PXE patients, mutations in the ABCC6 gene lead to ectopic
deposition of calcium salts and fragmentation of elastic fibers. Dystrophic calcification results
in skin manifestations, followed by severe ocular and cardiovascular complications. The aim
of this study was to introduce a novel non-invasive technique for visualization and quanti-
fication of the severity of skin lesions of PXE patients. Several skin sites of five PXE patients
were examined by dermoscopy and by autofluorescence (AF) and diffuse reflectance (DR)
imaging techniques. The typical dermoscopic pattern of PXE was identified in most of the
PXE-affected skin sites. Using AF imaging with 405 nm LED excitation, PXE-affected skin
lesions gave high-contrast signal even in those skin sites where non-typical or normal der-
moscopic pattern was visible. Areas of PXE- affected skin showed significantly higher mean
AF intensity and minimum and maximum AF values compared to uninvolved skin. No sig-
nificant differences were found in the DR images with 660 and 940 nm illumination. Our
results demonstrate that AF imaging enables the visualisation of the dermoscopic features of
PXE in a higher contrast and provides opportunity for quantification of the severity of the skin
manifestation of PXE patients. In addition, it is a safe, fast and cost-effective in vivo diagnostic
method. AF imaging can promote the early diagnosis and may be also used to objectively
follow up the efficacy of the novel therapeutic approaches of PXE in the future.
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Darier disease patients exhibit cognitive impairment while Hailey-Hailey

disease patients do not: an experimental, matched case-control study
P Curman1,2, J Bern1, L Sand1, M Cederlöf3, E Bachar-Wikstrom1 and JD Wikstrom1,2 1
Department of Medicine, Solna, Karolinska Institutet, Stockholm, Sweden, 2 Karolinska
University Hospital, Dermato-Venereology Clinic, Stockholm, Sweden and 3 Department of
Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, Sweden
Darier disease and Hailey-Hailey disease are severe, monogenetic dermatological disorders
with mutations affecting all cells, making them liable to exhibit extra-dermal symptoms. The
purpose of this study is to assess broad cognitive function in individuals with both diseases
using an experimental, case-control setup comparing cognition in patients compared with
healthy controls matched for age, sex and level of education. Cognition was assessed with the
Cambridge Neuropsychological Test Automated Battery. Results show that Darier disease
patients (n¼29) performed significantly poorer on five of the ten key cognitive measurements,
while Hailey-Hailey disease patients (n¼25) did not perform differently than controls. There
was also a clear, albeit non-significant, trend for Darier disease patients to perform worse on
the remaining five key measurements. The main conclusion is that Darier disease patients
exhibits a significant impairment in cognitive function. This enforces the view that Darier
disease should be seen as a disorder affecting multiple organs, and therefore acquire medical
consideration and possibly treatment as such.
www.jidonline.org S163
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Bacterial microbiota in autoimmune pemphigus

1 1 1 1,2
N Potekaev , Y Prokofieva , S Khromova and I Khamaganova 1 Pirigov Russian national
research medical university, Moscow, Russian Federation and 2 Moscow Research and
Practical Center for Dermatovenereology and cosmetology, Moscow, Russian Federation
The autoimmune pemphigus has high risk of cutaneous bacterial infection which may be
crucial for further development and prognosis of the disease. The objective was to examine
bacterial microbiota in autoimmune pemphigus.18 women aged 57.5�0.5 suffered from
autoimmune pemphigus. 13 patients suffered from pemphigus vulgaris, 4 from seborrheic
pemphigus, 1 from pemphigus vegetans. Every patient had more than 2 lesions. The bacte-
riological examination was performed in different areas of the skin. The scalp lesions in 2
patients with seborrheic pemphigus were contaminated by St. aureus. The oral mucosal le-
sions in 9 patients with pemphigus vulgaris were contaminated by Enterococcus hirae. The
breast lesions were contaminated by St.aureus in 2 patients with pemphigus vulgaris and 2
patients with seborrheic pemphigus, St.co and E. faecalis- in 1 patient with pemphigus vul-
garis. The abdomen lesions were contaminated by St.aureus in 1 patient with pemphigus
vulgaris, E. faecalis in 1 patient with pemphigus vegetans. The groin skin was contaminated
by St.co in 1 patient with pemphigus vulgaris, E.coli in 1 patient with pemphigus vulgaris, E.
faecalis in 1 patient with pemphigus vulgaris, St.co and E. faecalis in 2 patients(including a
patient with pemphigus vegetans). The hip skin was contaminated by St. aureus, E. faecalis,
E.coli., E. aerogenes in a patient with pemphigus vegetans. Finally, bacterial microbiota in
pemphigus is rather diverse and conditionally pathogenic may transfer to pathogenic in
autoimmune disease.
S164 Journal of Investigative Dermatology (2021), Volume 141
092

Safety, efficacy and tolerability of a medical device starch-based cream-to-

powder formulation: in vitro and observational study from a dermatologist
A Rudnicka, RM Debowska, A Kuranc and K Rogiewicz Centre for Science and Research, Dr
Irena Eris Cosmetics Laboratories, Piaseczno, Poland
Sweat, inadequate hygiene, skin-to-skin friction may trigger skin chafing or intertrigo. Barrier
creams and powders containing magnesium silicate (talcum powder) have been commonly
used for prevention of these conditions because of its water absorbing and has friction
decreasing properties. However, some of the patients are concerned about talcum powder’s
safety due to case reports of its side effects, including pulmonary complications and risk of
tumors. We developed a safe medical device cream-to-powder product with a formula based
on natural tapioca starch and zinc oxide for use in the sensitive areas prone to chafing and
irritation. The aim of this study was to examine the efficacy and tolerability of a Medical
Device (MD) 15104 starch-based cream-to- powder formulation. In this open-label study we
included adults aged 32-93. They were asked to apply MD on the cleansed skin between skin
folds or other sensitive areas prone to friction 1-2 times daily for 2 weeks. Satisfaction and
self-reported changes in skin appearance were measured and assessed by a dermatologist. In
vitro skin irritation (EpiDerm) and MTT cytotoxity assays were performed. Thirty six subjects
were included and completed the study. No allergy reaction was reported. All the subjects
(100%) reported decreased discomfort from skin irritation in the end of the study compared
with Day 1. Mean self-reported improvement in skin condition was 36%. The dermatologist
confirmed reduced redness in irritated areas. Most subjects were satisfied with the product
application. Overall tolerability was very good to excellent, including recumbent patients. In
vitro the tested product did not show skin irritation potential (mean tissue viability e 100,2%)
and it was deemed as not cytotoxic at the 0,01%. MD 15104 was biocompatible with the skin
and well tolerated. It may considered as an effective replacement for products containing
talcum powder to prevent and manage mild-to-moderate symptoms of skin chafing or
intertrigo.
093

Safety, efficacy and tolerability of a medical device emollient cream

containing 30% of urea for xerosis cutis
A Rudnicka1, RM Debowska1, A Kuranc2, K Rogiewicz3 and I Eris3 1 Centre for Science and
Research, Dr Irena Eris Cosmetics Laboratories, Piaseczno, Poland, 2 Technological
Department, Dr Irena Eris Cosmetics Laboratories, Piaseczno, Poland and 3 Dr Irena Eris
Cosmetics Laboratories, Piaseczno, Poland
Emollients and high concentrations of urea are recommended for managing severely dry skin,
especially on elbows, knees and heels. Emollients are needed to improve skin hydration and
restore skin’s barrier function. Urea is suitable for treating symptoms like scaling or cracking.
The aim of this study was to examine the efficacy, safety and tolerability of a Medical Device
(MD) 15102 containing 30% of urea in older patients with xerosis cutis. The studied MD
15102 contained 30% of urea and emollients: argan oil, avocado oil, glycerin. In vivo was an
open-label study, in which adults aged 40-73 years with mild-to-moderate symptoms of
xerosis cutis were instructed to apply the MD 15102 on dry skin once or twice daily for 2
weeks. In an in vitro study skin irritation (EpiDerm, MatTek) and MTT cytotoxity (L 929 cells)
assays were performed. In vivo: Twenty subjects were included. One patient stopped the
treatment due to acute allergy reaction. Overall tolerability was good to excellent for all 19
subjects that completed the study. Subjects reported decreased severity of xerosis cutis in the
end of the study compared with Day 1, claiming long-lasting skin hydration (80%) and
reduction in skin roughness (90%). Most subjects were satisfied with the product application
and expressed a wish to continue using the product in the future (89% and 75%, respec-
tively). In vitro: The tested product did not show skin irritation potential (mean tissue viability
e 101,9%). It has been also confirmed that it was deemed as not cytotoxic (viability >70% of
the control) towards L-929 cells at the concentration of at least or equal to 0,1%. MD 15102
was biocompatible with the skin and well tolerated. It may represent a valid therapeutic
option for xerosis cutis.
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A new Sensitive Skin questionnaire applicable to children

G Boyer, G Bellemère, C De Belilosky and C Baudouin Laboratoires Expanscience, Epernon,
France
Sensitive skin (SS) affects about 50% of the adult population. Its identification is based on the
description of subjective sensations (tingling, burning) and objective signs (redness, dryness)
may appear. In children, a PS is often reported by the parents but there is currently no vali-
dated method of detection. This work aims at setting up an identification questionnaire by the
parents of the SS of their child under 4 years old. 1. The external aggressions were based on an
international epidemiological study on SS among more than 8000 children. 2. Erythema and
symptoms observed by the parents entered a diagnostic algorithm of the SS. 3. This ques-
tionnaire was used to recruit 4 groups (children and adults with and without SS) in an
exploratory study of the child’s SS. 4. It has also been applied to the adult during a clinical
study. 1. Skin aggression factors have been grouped into 3 classes (environmental, chemical,
mechanical). 2. A reaction (at least 1 objective sign (redness) or 2 subjective signs) to at least 2
classes define SS. 3. The SS (33 children, 10 adults) is drier (clinical, corneometry) and more
inflammatory than controls (44 children, 10 adults). The barrier function remains normal. 4.
After 28 days of application of a cosmetic ingredient in hemi-face vs placebo, previously
identified SS markers tended to non-sensitive skin. This multistep exploratory work has shown
that this new questionnaire, developed to identify sensitive skin in a paediatric population, is
valid regardless of age.
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Therapeutic conduct in multiple bio-experienced psoriatic patient

R Olteanu1, A Cuciumita1, S Bucur1, T Constantin2 and M Constantin1 1 Dermatology,
Colentina Clinical Hospital, Bucharest, Romania and 2 Department of Urology, ‘Prof. Dr. Th.
Burghele’ Hospital, Bucharest, Romania
Psoriasis is a chronic inflammatory disease, immune - mediated, with multisystemic impli-
cations and genetic predisposition, characterized by the development of erythematous,
scaling plaques on the skin. The current therapy with biologic agents induces long term re-
missions in patients with moderate or severe psoriasis vulgaris, who are not responding to the
conventional systemic therapy. Risankizumab is a humanised immunoglobulin G1 mono-
clonal antibody selective to the interleukin (IL)-23. We are presenting the case of a 71-year-
old male patient, smoker, known with generalized psoriasis vulgaris, multiple bio-experi-
enced who was referred to our Clinic for the occurrence of an eruption constituted by well-
defined erythematous-squamous plaques and placards, pruritic, disseminated at the level of
the whole body, occured in the context of discontinuation of biologic treatment for a period of
5 months due to the pandemic. Psoriasis Area Severity Index (PASI) upon hospitalization was
24,2. The treatment with risankizumab was initiated and we observed a very fast response,
the evolution after 4 weeks was favorable, achieving PASI 2 and DLQI 0, with improving skin
lesions and pruritus resolution. Being in front of a multiple bio “failure” patient (adalimumab,
etanercept, ixekizumab, ustekinumab) we expected a modest response to therapy. However,
the evolution was spectacular with PASI 2 four weeks after initiating the therapy with
risankizumab. We also observed that treatment with IL-23 inhibitor was superior to both TNF-
alpha blockers and IL-17 inhibitors to which the patient did not react, as well as ustekinumab,
a monoclonal antibody that blocks the p40 subunit, common IL-12/23 to which he partially
reacted and lost the response. In conclusion, although the patient was being treated with
ustekinumab, a drug similar in structure and effect to risankizumab, the IL-23 inhibitor acting
specifically on the p19 subunit had a very good and rapid response.
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Isotretinoin Use in Pityriasis Rubra Pilaris

ED Serban1, S Bucur1,2, M Ciurduc1, C Mutu1, V Sercanean1 and M Constantin1,2 1 IInd
Department of Dermatology, Colentina Clinical Hospital, Bucharest, Romania and 2
Dermatology, “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
Pityriasis rubra pilaris is an uncommon papulosquamous inflammatory dermatosis with an
etiopathogenesis still insufficiently known. There are six subtypes that differ from each other
by the age of onset, the distribution and morphology of the lesions, the natural evolution of
the disease and the association with HIV infection. Type I is the most common form in adults,
while types III and IV are the most common in children. The following clinical manifestations
are described in all subtypes in varying proportions: follicular hyperkeratosis, scaly orange-
red plaques and palmoplantar hyperkeratosis. Therapeutic options are limited and are based
mainly on case report data, as there are no randomized clinical trials for the treatment of this
condition. The treatment can be topical with dermatocorticoids, keratolytics or vitamin A
derivatives and systemic with vitamin A derivatives or methotrexate, respectively. We present
the clinical case of a 41-year-old patient who presented with a generalized rash consisting of
erythematous papules and plaques, covered with fine scales, and palmoplantar hyperkera-
tosis, intensely pruritic, that appeared three months ago. The laboratory investigations were
within normal limits. The histopathological examination revealed orthokeratosis with alter-
nating areas of parakeratosis, minimal acanthosis and minimal perivascular lymphocytic
infiltrate. The diagnosis of pityriasis rubra pilaris subtype I was established. Systemic meth-
otrexate combined with topical vitamin A and emollients was initiated, methotrexate being
discontinued after only two weeks for digestive intolerance. Subsequently, systemic isotreti-
noin was introduced with a clear response after only one month of treatment. In conclusion,
pityriasis rubra pilaris is a rare, heterogenic and therapeutically challenging skin condition.



Epidermal Structure and Function | ABSTRACTS
097

An important role of TRPV3 in the temporal control of intracellular

acidification in corneoptosis, a unique cell death process of keratinocytes
T Matsui1,2,3, N Kadono-Maekubo2, Y Suzuki4, Y Furuichi2,3, K Shiraga5,2, H Sasaki2, A
Ishida2, S Takahashi2, T Okada2, K Toyooka6, J Sharif2, M Tominaga4, A Miyawaki7 and M
Amagai2,3 1 School of Bioscience and Biotechnology, Tokyo University of Technology,
Tokyo, Japan, 2 RIKEN Center for Integrative Medical Sciences, Yokohama, Japan, 3
Department of Dermatology, Keio University School of Medicine, Tokyo, Japan, 4 Division
of Cell Signaling, National Institute for Physiological Sciences, National Institutes of Natural
Sciences, Okaszaki, Japan, 5 Division of Environmental Science and Technology, Graduate
School of Agriculture, Kyoto University, Kyoto, Japan, 6 RIKEN Center for Sustainable
Resource Science, Yokohama, Japan and 7 RIKEN Center for Brain Science, Wako, Japan
Stratum corneum, the outermost layer of the epidermis, consists of dead anucleated kerati-
nocytes called corneocytes, functioning as a barrier. The exact molecular mechanisms by
which the top layer of living keratinocytes (SG1 cells) die has been largely unknown. Here,
we demonstrate via intravital imaging procedures combined with intracellular Ca2+- and pH-
responsive fluorescent probes, we aimed to clarify the SG1 death process in vivo. We found
that SG1 cells die after prolonged (w60 min) intracellular Ca2+ elevation at neutral pH (phase
I). Subsequently, irreversibly sustained rapid intracellular acidification occurs (phase II). In
cultured primary SG1 cells, phase I was accompanied by increased cell membrane perme-
ability, an indicator of cell death in general, whereas phase II was essential for disappearance
of keratohyalin granules and nuclear DNA. Intravital Ca2+- and pH- imaging of dorsal and ear
skin of TRPV3-deficient mice revealed that the duration of these phases was tightly regulated
by the transient receptor potential cation channel V3 (TRPV3), suggesting that TRPV3 acts as a
timekeeper for phase I and II conditions. Our combined various fluorescent probes and a
newly-developed in vitro culture system clarified the molecular mechanisms of the unique
SG1 cell death, termed corneoptosis.
098

A burst of progenitor proliferation drives epidermal stratification

L Wirtz and H Bazzi Dermatology, University Hospital Cologne, Cologne, Germany
The formation of complex stratified epithelial barriers in mammals is essential for animal
survival. During mouse embryonic development the skin epithelium is generated from a
simple single-layered epithelium which stratifies and differentiates to form a multi-layered
epidermis just before birth. But the mechanisms underlying epidermal stratification and how
cells switch their cell fate from basal to suprabasal cells are still unknown. Recently, we
proposed a two-phase model of epidermal stratification, with the first major phase starting
around embryonic day E13.5 when the epithelium gets multi-layered. Our current data
showed that while the tissue growth of the embryo is linear, the epidermal progenitors go
through a burst in proliferation around E13.5 compared to earlier and later time points. The
data suggest that the sudden increase in cell number pushes the cells to go suprabasally and
form new layers. To study the switch of cell fate from the basal to the suprabasal layers, we
generated a reporter mouse for the suprabasal marker keratin 10 (Krt10) fused to the bright
fluorescent protein mNeonGreen. Using this reporter mouse for time-lapse imaging of the
developing skin epidermis enables us to follow single cells during their commitment to a
suprabasal fate. To identify the signalling pathways that govern epidermal stratification, we
used single-cell RNA sequencing (scRNA-Seq) of the developing skin every day from E12.5
until E16.5. The data suggest the involvement of the Notch signalling pathway during the
second phase of epidermal stratification. Consistent with the scRNA-Seq data, the Notch
downstream target HES1 was highly expressed in the nuclei of suprabasal cells and w2%
of basal progenitors at E15.5. Collectively, we propose a working model where the
HES1-expressing basal cells delaminate and migrate suprabasally to maintain epidermal
homeostasis.
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Ichthyosis associated with sphingosine 1-phosphate lyase deficiency is due to

aberrant calcium and sphingolipid regulation
CJ Smith1, JLWilliams1, MP Caley2, EA O’Toole2, R Prasad1 and LA Metherell1 1 Department
for Endocrinology, Queen Mary University London, London, United Kingdom and 2 Centre
for Cell Biology and Cutaneous Research, Queen Mary University London, London, United
Kingdom
Loss of function of Sphingosine-1-phosphate lyase (SGPL1) is associated with a multi-systemic
disorder consisting of primary adrenal insufficiency and steroid-resistant nephrotic syndrome,
with a third of patients manifesting ichthyosis. S1P lyase carries out the final degradative step
in the sphingolipid pathway, irreversible cleavage of sphingosine-1-phosphate (S1P). Up-
stream accumulation of sphingolipid intermediates, such as ceramides and sphingosine,
which are integral in the formation of the lamellar lipid bilayer, have been identified in
multiple SGPL1 KO cell types. Furthermore, high levels of S1P leads to increased intracellular
calcium, a prerequisite for keratinocyte differentiation. To elucidate the disease mechanism
and the role SGPL1 plays in the skin barrier we established CRISPR-Cas9 SGPL1 knock-out
and a lentiviral induced SGPL1 overexpression in nTERT immortalised keratinocytes and then
organotypic skin equivalents. RNASeq analysis demonstrated that both loss and over-
expression of S1P lyase leads to differential expression of genes involved in keratinisation,
calcium signalling and oxidative phosphorylation. Furthermore, in S1P depleted media, loss
of S1P lyase significantly reduced keratinocyte proliferation and migration. In a 3D envi-
ronment both the loss and overexpression of S1P lyase resulted in a thickened stratum cor-
neum with the KO models displaying premature terminal differentiation and irregular
calcium-dependent intracellular junctions. These results demonstrate, for the first time, how
loss of S1P lyase causes an imbalance of sphingolipids within keratinocytes, leading to defects
in differentiation and the ichthyosis seen in patients. The SGPL1-KO organotypic phenocopies
the S1P lyase deficiency phenotype providing an ideal model for further studies and testing of
therapeutic strategies.
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Activation of A2B adenosine receptor normalizes filaggrin and caspase-14

levels in a murine model of epidermal hyperplasia
A Marı́n-Castejón, M Marco-Bonilla, J Arasa, R Andrés, M Terencio and M Montesinos
Department of Pharmacology, University of Valencia IDM, Burjassot, Spain
A2B adenosine receptor (AR) is the subtype mainly expressed within the epidermis, regulating
keratinocyte proliferation and inflammatory responses. In the murine model of epidermal
hyperplasia induced by 12-O-tetradecanoylphorbol-13-acetate (TPA), we recently demon-
strated the protective role of A2B AR activation, reducing macroscopic and microscopic le-
sions and restoring the epidermal barrier. Caspase-14 is a crucial protease in the activation
and catabolism of filaggrin, a protein with a pivotal role in the development of the cornified
envelope. The aim of the present study was to determine the in vivo effect of A2B AR acti-
vation on caspase-14 and filaggrin expression as well as other biomarkers related to the
integrity of the epidermal barrier. For this purpose, the A2B AR agonist BAY60-6583 (BAY), the
antagonist PSB-1115 (PSB) or both were topically administrated for three days to the backs of
TPA-challenged mice. At the end of experiment, immunohistochemical and western blot
analysis of skin biopsies were performed. TPA application to mouse skin significantly reduced
the expression of filaggrin and caspase-14 compared to naı̈ve animals. The agonist BAY (1mg/
site) restored the physiological levels of both proteins whereas pretreatment with the antag-
onist PSB (5mg/site) abrogated this beneficial effect. Moreover, PSB reduced basal expressions
of filaggrin and caspase-14 even when it was administered alone to naı̈ve animals. BAY
application also normalized the physiological expression of other epidermal proteins altered
after TPA activation such as loricrin, involucrin and cytokeratin-10. Again, PSB pretreatment
reversed this beneficial effect. These results suggest an important role of A2B AR in main-
taining epidermal barrier integrity even in normal physiological conditions. Thus, A2B

AR could represent a promising therapeutic target in pathologies with epidermal barrier
alterations.
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Uncommon alleles in FLG2 and TCHHL1 are associated with remission of

atopic dermatitis
R Berna, N Mitra, O Hoffstad, B Wubbenhorst, K Nathanson and D Margolis University of
Pennsylvania, Philadelphia, PA
Atopic dermatitis (AD) is a relapsing inflammatory skin disease; filaggrin (FLG) variation has
been consistently associated with its pathogenesis. Filaggrin-2 (FLG2) and trichohyalin-like-1
(TCHHL1) are members of the same protein family (S100 fused type proteins), are similar in
structure to FLG, and may be involved in AD pathogenesis. We sought to evaluate the as-
sociation between variation in FLG2, TCHHL1 and AD remission. We sequenced FLG2 and
TCHHL1 in a longitudinal cohort of individuals with AD using targeted capture based
massively parallel sequencing. The association between individual alleles and AD remission
was evaluated with generalized estimating equations (GEE) for binary outcomes, assuming an
exchangeable working correlation structure with empirical standard errors. The association
between groups of alleles and AD remission was evaluated using a genetic algorithm,
implemented via the rbga.bin function in R, to group alleles and GEE models to evaluate
group associations with AD remission. We identified 3 loss-of-function (LoF) mutations in
FLG2 (Ser2377Ter, Ter2392Ser, Arg2207Ter) and 2 LoF mutations in TCHHL1 (Gln656Ter,
Gln294Ter), none of which were associated with AD remission. Common (MAF>5%), non-
LoF alleles in FLG2 were similarly unassociated with AD. One common allele in TCHHL1,
152057002A>G, was associated with increased AD remission (OR 1.48; 95%CI 1.06-2.06;
p¼0.022). Within the self-described white population, a group of 34 uncommon alleles in
FLG2 were associated with increased AD remission (OR 7.64e17; 95%CI 4.41e17-1.32e18;
adjusted p<1.0e-16). 12 uncommon alleles in TCHHL1 were associated with increased AD
remission (OR 23.46; 95%CI 7.07-77.89; adjusted p¼0.064). Within the self-described Af-
rican American population, 13 uncommon FLG2 alleles were associated with increased AD
remission (OR 21.01; 95%CI 11.90-37.09; adjusted p<1.0e-16). No TCHHL1 uncommon
allele groups were associated with AD remission. Our study supports the role of uncommon
alleles in FLG2 and TCHHL1 in AD pathogenesis.
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Loss of volume-regulated anion channel LRRC8 interferes with cell volume

regulation and epidermal homeostasis
M Jahn1,2, V Lang1, S Diehl1, R Kaufmann1, O Rauh3, T Fauth2 and C Buerger1 1 Department
of Dermatology, Venereology and Allergology, University Hospital Frankfurt, Frankfurt,
Germany, 2 BRAIN AG, Zwingenberg, Germany and 3 Plant Membrane Biophysics, TU
Darmstadt, Darmstadt, Germany
The volume-regulated anion channel LRRC8 contributes to cell volume regulation upon
hypoosmotic stress in keratinocytes. In a hypotonic environment water enters the cell and
leads to an increase in cell volume, which is counteracted by a chloride efflux mediated by
LRRC8. We found that the essential LRRC8 subunit namely LRRC8A is mainly expressed in
the basal epidermal layers with highest expression in transient amplifying cells. Thus, we
hypothesize that it potentially plays an important role during the switch between proliferation
and differentiation in these cells. To analyze the function of LRRC8A in human keratinocytes,
we established a siRNA-mediated knockdown in primary keratinocytes. These cells displayed
aberrant expression of involucrin and keratin 10 in differentiating cells, while filaggrin and
keratin 14 were unchanged. To overcome experimental variations and get a better under-
standing of the underlying processes, we generated an LRRC8A- knockout cell line from
immortalized keratinocytes using CRISPR/Cas9. The knockout was validated on DNA and
protein levels and further verified by manual patch clamping, which showed complete
disappearance of VRAC-mediated ionic currents. LRRC8A-/- cells showed a reduced prolif-
eration rate and disturbed epidermal maturation in 2D differentiation assays. Interestingly,
LRRC8A-/- cells were unable to reconstitute a 3D epidermis in vitro, indicating that LRRC8 is
potentially involved in differentiation initiation. Taken together, our findings suggest that
LRRC8 ion channels control cell volume changes in the epidermis, which could represent an
essential mechanism, when keratinocytes leave the proliferative, basal compartment and
initiate differentiation. Further work will indicate via which molecular processes LRRC8
regulates epidermal renewal and contributes to skin homeostasis.
www.jidonline.org S165
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Autophagy activation is required for the maintenance of skin tight junction

barrier
G Peng1,2, Y Umehara2, M Komatsu4, K Okumura2, H Ogawa2, S Ikeda1,2 and F Niyonsaba2,3

1 Dermatology and Allergology, Juntendo University Graduate School of Medicine, Tokyo,
Japan, 2 Atopy (Allergy) Research Center, Juntendo University Graduate School of Medicine,
Tokyo, Japan, 3 Faculty of International Liberal Arts, Juntendo University, Tokyo, Japan and
4 Department of Physiology, Juntendo University Graduate School of Medicine, Tokyo, Japan
There is increasing evidence that autophagy contributes to the epidermal differentiation;
however, the role of autophagy in epidermal tight junction (TJ) barrier remains unclear. To
evaluate the role of autophagy in the maintenance of skin TJ barrier, we knocked out auto-
phagy in human primary keratinocytes by infecting cell with autophagy-related gene 3 (Atg3)
C264S mutant adenovirus. In these autophagy-deficient keratinocytes, we found that the
mRNA expression and/or protein expression of TJ-related proteins such as claudin-1 and ZO-
1, and the stratum corneum proteins such as filaggrin and loricrin were significantly
decreased. Similarly, we observed that the transepithelial electrical resistance, a parameter for
assessment of the TJ barrier function, decreased in autophagy- deficient keratinocytes.
Furthermore, we established a skin-specific autophagy knockout mice (K14CreAtg7f/f mice)
to clarify the role of autophagy in the maintenance of skin barrier. Interestingly, within one
month postnatal, the bodyweight of K14CreAtg7f/f mice was low and the transepidermal
water loss increased significantly compared to those in the wild-type mice. This observation
lasted until day 40 postnatal. Notably, the junctional structure assessed with electron mi-
croscopy in the skin from autophagy-deficient mice was disrupted in K14CreAtg7f/f mice,
suggesting that autophagy deficiency may result in the disruption of TJ barrier. Collectively,
our findings provide evidence that autophagy activation is required for the maintenance of
epidermal TJ barrier, and regulation of autophagy might be a novel therapy for the treatment
of skin disorders such as atopic dermatitis characterized by defects of autophagy and skin
barrier.
S166 Journal of Investigative Dermatology (2021), Volume 141
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Ahed, a novel spliceosomal protein, is essential for the development and

maintenance of the epidermis through regulation of mRNA splicing
M Takaishi1, T Ishimoto1, M Tokunaga2, C Kokubu3, J Takeda3 and S Sano1 1 Kochi Uni-
versity, Nankoku, Japan, 2 Suita Municipal Hospital, Suita, Japan and 3 Osaka University,
Suita, Japan
Ahed is a newly identified gene and having essential roles in hematopoiesis. Epidermis-
specific Ahed deficient (EcKO) newborn mice were clearly distinguishable from control lit-
termates by growth retardation, skin thinning at postnatal day 2 (P2) and final lethality around
P3, likely due to inherent barrier impairment. Tamoxifen-inducible KO (IndEcKO) mice
allowed us to explore the postnatal role of Ahed. Topical treatment with 4-OH tamoxifen
resulted in severe atrophy in the epidermis, and increased number of cell apoptosis was found
in the epidermis and hair follicles. Cultured epidermal keratinocytes from IndEcKO mice
showed reduced colony forming activity by treatment with tamoxifen. Collectively, data
suggested crucial roles of Ahed in the epidermis for the development and maintenance of
proliferative potential, similar to those in hematopoietic progenitors. To further explore the
function of Ahed, we undertook immunoprecipitation and mass spectrometry to identify
molecules that bound to Ahed. A number of candidates were found to interact with Ahed,
including spliceosomal proteins. Among of them, several proteins were confirmed to generate
complexes with Ahed by immunoprecipitation - immunoblotting. To find proteins that
directly interact with Ahed, we performed the in vitro transcription / translation - immuno-
precipitation - immunoblotting technique. As a result, at least two spliceosomal proteins were
identified to be Ahed-binding protein. Next we assessed whether Ahed deficiency affected
mRNA splicing, and found that Ahed KO keratinocytes harbored altered splicing variants of
some genes. The present data suggests that Ahed has a critical role in regulating mRNA
splicing of genes, which may be essential for organ development and maintenance, including
the epidermis.
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Regulation of keratinocyte differentiation through aryl hydrocarbon receptor

signaling involves the transient activation of TFAP2A
F Pardow1, JP Smits1, J Qu2, D Rodijk-Olthuis1, IM van Vlijmen-Willems1, SJ van Heeringen2,
H Zhou2 and EH van den Bogaard1 1 Dermatology, Radboud Institute for Molecular Life
Sciences, Radboud University Medical Center, Nijmegen, Netherlands and 2 Molecular
Developmental Biology, Faculty of Science, Radboud Institute for Molecular Life Sciences,
Radboud University, Nijmegen, Netherlands
Terminal differentiation of keratinocytes is essential for skin barrier development and tightly
coordinated by a complex network of interacting transcription factors. Previous work iden-
tified the aryl hydrocarbon receptor (AHR), a ligand-activated transcription factor and envi-
ronmental sensor, to orchestrate epidermal differentiation through transient activation of
putative downstream transcription factors, amongst others TFAP2A. For proof-of-concept
studies on a presumed AHR- TFAP2A axis that is co-opted in epidermal differentiation, we
utilized siRNA-mediated TFAP2A knockdown in primary keratinocytes and CRISPR-Cas9
induced TFAP2AKO in N/TERT keratinocytes combined with transcriptomic analysis and
organotypic epidermis modeling. Keratinocyte- specific ablation of TFAP2A negatively
impacted epidermal development resulting in disorganized stratification, aberrant differen-
tiation and reduced barrier function (by transepithelial resistance) in organotypic TFAP2AKO

epidermis. Furthermore, TFAP2A deficiency impeded the AHR ligand- mediated induction of
terminal differentiation gene expression (e.g. HRNR, DSC1, S100A8, MMP1). We conclude
that TFAP2A is an essential transcription factor for human keratinocyte differentiation and that
AHR regulates epidermal differentiation through transient activation of a specific panel of key
transcription factors, as herein illustrated by TFAP2A. Identification of this AHR-TFAP2A axis
provides further insights into the complex regulatory network driving epidermal differentia-
tion in response to environmental cues and prompts new avenues for the treatment of barrier
dysfunction related diseases by targeting AHR’s partners in crime.
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Dysfunctional mTORC2 signalling as potential risk factor for inflammatory

skin diseases
X Ding1, S Willenborg1, W Bloch2, S Brodesser3, A Roers4 and SA Eming1,3 1 Dermatology
Department, Cologne University, Cologne, Germany, 2 Department of Molecular and
Cellular Sport Medicine, German Sport University Cologne, Cologne, Germany, 3 Cluster of
Excellence Cellular stress responses in Aging-associated diseases, University of Cologne,
Cologne, Germany and 4 Institute for Immunology, Medical Faculty Carl Gustav Carus, TU
Dresden, Dresden, Germany
The aim of the presented study was to identify regulators and effectors by which the skin
orchestrates balanced defense while promoting regenerative responses to maintain skin
barrier integrity and function during life. The mTOR (mammalian target of rapamycin) sig-
nalling pathway is essential for cell growth and metabolism. Mutations altering mTOR sig-
nalling have been implicated in diabetes, cancer as well as skin diseases. Here we unraveled
a specific role of mTORC2 signalling in epidermal barrier formation. Epidermal mTORC2
signalling was disrupted by deleting Rictor, encoding an essential subunit of mTORC2 in
mouse epidermis (RicEKO). Epidermal structure and barrier function were investigated by a
combination of gene expression, biochemical, morphological and functional analysis in
RicEKO and control mice. RicEKO newborns displayed an ichthyosis-like phenotype charac-
terized by dysregulated epidermal de novo lipid synthesis, altered lipid lamellae structure,
and aberrant filaggrin processing. Impaired epidermal function in RicEKO mice was demon-
strated by increased transepidermal water loss, enhanced corneocyte fragility, perturbed
immune cell composition, an exaggerated percutaneous immune response, and an enhanced
type 2 immune signature in the skin. Restoration of Akt-Ser473 phosphorylation in mTORC2-
deficient keratinocytes by expression of constitutive Akt rescued filaggrin processing. Our
findings reveal a critical metabolic signalling relay of barrier formation where epidermal
mTORC2 activity controls filaggrin processing and de novo epidermal lipid synthesis during
cornification. mTORC2-regulated pathways are druggable and could serve as potential novel
therapeutic targets to restore barrier function in inflammatory skin diseases.
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Single-cell transcriptomics of avian skin reveals evolutionarily ancient

keratinocyte differentiation genes
J Lachner, F Ehrlich, M Wielscher, M Farlik, E Tschachler and L Eckhart Department of
Dermatology, Medical University of Vienna, Vienna, Austria
The genetic program of epidermal keratinocyte differentiation has evolved by adaptation to a
dry terrestrial environment. The dynamics of epidermal gene expression is largely conserved
between human and mouse, the standard model of biomedical research. However, only little
is known about keratinocyte differentiation in non-mammalian vertebrates. Here we per-
formed a single-cell transcriptome study of keratinocyte differentiation in avian skin. Kerati-
nocytes and other skin cells from the leg skin of 3 chicks were analyzed by single-cell RNA-
sequencing. We identified two distinct populations of differentiated keratinocytes corre-
sponding to hard scales and soft inter- scale epidermis. The scale keratinocytes contained
cysteine-rich keratins, one of which could be immunolocalized in the tissue using a newly
raised antibody. By contrast, interscale keratinocytes contained KRT9 and KRT78-like keratins
with low cysteine contents. The transcriptome of the latter type of keratinocytes showed many
similarities to the transcriptome of keratinocytes in the granular layer of human epidermis,
including expression of established differentiation markers, such as loricrin and claudin 1,
and as yet incompletely characterized genes, such as POF1B and HOPX. Furthermore, genes
involved in lipid metabolism and transport, such as ELOVL4, ABCA12, FABP5 and GLTP were
upregulated during both chicken and human keratinocyte differentiation. In conclusion,
comparative analysis of chicken and human skin at the single-cell level identifies regulators of
epidermal differentiation that have evolved prior to divergence of the phylogenetic lineages
leading to birds and mammals.
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An integrative multi-omic analysis reveals a major metabolic rewiring between

keratinocytes from babies and adults
C Mangez, P Roux, G Stamatas, T Oddos and C Brun Baby Strategic Science,
Johnson&Johnson santé beauté france, Val-de-reuil, France
Even though its development starts early in utero, neonatal skin remains immature at birth
relative to adult and undergoes a maturation process during the first years of life. It is now
established that in newborns compared to children and adults, skin has a thinner stratum
corneum, less natural moisturizing factors and lipids, a higher cellular turnover, and a higher
permeability. Epidermal renewal relies on the balance between proliferation and differenti-
ation of epidermal basal cells as well as removal of corneocytes by desquamation to maintain
skin homeostasis or to restore epidermal structure and functions. Skin uses energy metabolism
through a dynamic and adaptative process to support its development and to maintain ho-
meostasis. Despite growing resources showing differences between adult and infant skin
physiology, molecular and metabolic specificities of baby skin are still poorly understood. To
address this critical knowledge gap, we performed an integrative transcriptomic and
metabolomic study comparing human primary keratinocytes from babies and adults. Based
on state-of-the-art integrative frameworks, our analyses highlighted a major shift in the global
energetic metabolism in baby keratinocytes compared to adults. Baby cells mainly use
mitochondrial oxidative phosphorylation through upregulation of (i) nicotinate and nicotin-
amide metabolism and (ii) amino acid metabolism (upregulation of lysine degradation,
increased metabolism of glycine, threonine, and serine) implicated in pyruvate production
that fuels the TCA cycle. Conversely, the glycolysis pathway is preferred in adult cells
correlated with an increased activity of nucleotide-related pathways (purine, pyrimidine,
nitrogen metabolism) to produce energy and to promote cell proliferation. These new findings
allow a better understanding of the physiology and metabolism of baby skin cells, improving
our knowledge on the development of healthy baby skin.
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Fibroblast extracellular vesicles modulate keratinocyte differentiation during

skin aging
J Rorteau1,2, T Barthélémy1, FP Chevalier1, M Dos Santos3, N Bechetoille2 and J Lamartine1 1
UMR-5305, LBTI, Lyon, France, 2 Gattefosse, Saint Priest, France and 3 LabSkin Creations,
Lyon, France
Small extracellular vesicles (EVs), ie, microvesicles and exosomes, play different roles in skin
homeostasis and functions. Here, we want to clarify the interactions between fibroblasts and
keratinocytes through EVs during skin aging. Small EVs were purified by ultracentrifugation
from monolayer culture supernatants of dermal fibroblasts derived from breast skin of young
adult donors (18-20 years old). Both particles mean size of 100 nm (NTA analysis) and
expression of CD63, CD81 and TSG-101 (western blotting) allowed us to confirm an
enrichment of small EVs in the purified samples. Fibroblast small EVs were then used to treat
child/adult-derived keratinocytes grown in monolayer culture and 3D reconstructed
epidermis (RE). In monolayer culture, keratinocyte proliferation was not modified by fibro-
blast small EVs as shown by DNA quantification in a 72-hours study. However, EVs affected
keratinocyte differentiation according to the age of keratinocyte donors. Indeed, in monolayer
culture, an increase of expression of late differentiation markers (IVL, LOR, FLG, TGM1) was
observed in keratinocytes from child donors. In contrast, a decrease of expression of both
early (KRT1/10) and late differentiation markers (LOR, FLG) was seen in keratinocytes from
adult donors. Such changes were also observed in RE treated by fibroblast small EVs and
confirmed by KRT10, LOR and IVL expression using immunofluorescence analysis. Moreover,
the granular layer thickness was respectively increased and decreased in RE cultured with
keratinocytes derived from child and adult donors. Finally, the mRNA expression of tran-
scription factors involved in the control of keratinocyte differentiation (RUNX1, KLF4,
GATA3) was also modulated by fibroblast small EVs treatment. Taken together, our work
shows that fibroblast small EVs modulate keratinocyte differentiation and suggests that aging
can deeply modify keratinocyte responses to fibroblast small EVs.
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Metabolites of the skin commensal bacterium S. hominis enhance tight

junction barrier integrity in primary human keratinocytes
FA Aldehalan1, AJ McBain2 and CA O’Neill1 1 School of biological sciences, The University
of Manchester, Manchester, United Kingdom and 2 School of health sciences, The University
of Manchester, Manchester, United Kingdom
Studies have shown that skin microbiota play a significant role in the health of the host and
may play a role in disease. The epidermis of the skin is a two-way barrier, protecting the entire
body from external insults and water loss. Tight junctions (TJs) are critical to this barrier. In this
study, we investigated whether metabolites produced by human skin microbiota could impact
TJ function in primary normal human epidermal keratinocytes (NHEKs). Skin swabs were
collected from 4 body sites of 5 healthy participants and commensal bacteria were cultured in
6 different agars. The isolated bacteria were then identified using 16S rDNA sequencing. The
effects of bacterial metabolites on TJ function were investigated by incubating monolayers of
calcium-switched NHEKs with the cell-free supernatants of the bacteria and measuring
transepithelial electrical resistance (TEER). The toxicity of the cell-free supernatants was
measured using a tetrazolium reduction (MTT) assay. A total of 155 bacterial isolates were
identified with a mean of 31 isolates per participant, belonging to 8 genera and 3 phyla.
Initially, five Staphylococcus species were selected for study (S. epidermidis, S. hominis, S.
capitis S. lugdunesis, and S. caprae).Metabolites produced by these bacteria were not toxic to
differentiated NHEKs compared to control cells (N¼3). The cell-free supernatant of S. hominis
significantly increased the TEER in NHEKs such that it was 750 ohm.cm2 following 72h in-
cubation compared with 517 ohm.cm2 in untreated NHEKs (N¼6, P¼ 0.0006). However, the
other staphylococci, had no impact on TEER in NHEKs. These data suggest that specific
bacteria within the skin microbiota produce metabolites with the capacity to regulate the
epidermal barrier via modulation of TJ function. The identification of such activities could
open up new therapeutic approaches to treat skin conditions where the barrier is known to be
aberrant.
111

Single cell RNA seq revealed altered cytoskeletal dynamics and the formation

of cytoplasmic RNA-Lamin A bodies during keratinocyte terminal differentiation
DJ Wotherspoon1, C Rogerson2 and R O’Shaughnessy1 1 QMUL, London, United Kingdom
and 2 Crick Institute, London, United Kingdom
Keratinocyte cornification and epidermal barrier formation are tightly controlled processes,
requiring degradation of organelles, including the nucleus. However, the underlying mo-
lecular mechanisms are not well defined. Post-confluent cultures of rat epidermal keratino-
cytes (REKs) undergo spontaneous and complete differentiation, allowing visualisation and
perturbation of the differentiation process in vitro. Using this model, we have shown that the
actomyosin network and the non-muscle Myosin IIa - Myh9 are required for key processes
involved in nuclear degradation, comprising Akt1-mediated phosphorylation of Lamin A and
the dispersal of phosphorylated Lamin A into the cytoplasmic bodies followed by rapid nu-
clear shrinkage. Based on these finding, we hypothesised that specific changes in actomyosin
dynamics and the actin cytoskeleton are required for Lamin dispersal and nuclear shrinkage
during epidermal terminal differentiation. We have designed a single-cell transcriptomics
pipeline to better analyse these ’sub-optimal’, dying/cornifying cells, and high-throughput
confocal imaging to analyse the actin cytoskeleton and related markers during nuclear
degradation. We identified changes in expression of actin remodelling genes that coincided
with nuclear degradation processes and altered distribution of the actin cytoskeleton in
terminally differentiating keratinocytes. We also identified widespread up-regulation of ri-
bosomal protein mRNAs, that correlated with the formation cytoplasmic RNA bodies asso-
ciating with phosphorylated lamin A. Therefore, actin dynamics, increased translation, and
increased cytoplasmic RNA are all potentially involved, and may serve as signposts for key
stages in nuclear degradation and end-stage terminal differentiation in keratinocytes.
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A new 3D skin model colonized with bacteria for a better understanding of

Atopic Dermatitis
S Cadau3, M Gault3, N Berthelemy1, D Gauché1, C Pons2, C Leprince2, V Andre-Frei3, M
Simon2 and S Pain3 1 BASF Beauty Care Solutions, Pulnoy, France, 2 Toulouse Institute for
Infectious and Inflammatory Diseases (Infinity), Toulouse, France and 3 BASF Beauty Care
Solutions France, Lyon, France
Atopic dermatitis (AD) is a multifactorial disease associated with epidermal barrier disruption
and inflammatory type 2 immune reaction. A microbial dysbiosis characterized by a domi-
nance of Staphylococcus aureus (S. aureus) is also well documented. In earlier studies, in
vitro models reproducing some features of AD have been developed by challenging
epidermis with either interleukin (IL) cocktails or S. aureus extracts, or by silencing the
expression of pivotal epidermal barrier genes. But none of them reproduced the whole
pathophysiological AD features. In order to develop a model exposed to both inflammatory
cytokines and S. aureus, reconstructed human epidermis (RHE) were treated with a cocktail of
IL-4, IL-13, IL-31 and TNF-a from day 5 to day 11, and then exposed to an AD clinical isolate
of S. aureus for 24h. Keratinocyte differentiation marker expression, lamellar body trafficking
and filaggrin processing were analyzed by immunohistology, transmission electron micro-
scopy and western blotting. IL-8 was measured by immunoassay (AlphaLISA) and S. aureus
adherence and growth were evaluated. Treated RHE exhibited alterations observed in AD,
including spongiosis, dysregulated expression of differentiation markers (filaggrin, loricrin,
claudin-1, corneodesmosin), caspase 14 decrease and strong release of IL-8. We evidenced
an abnormal lamellar body distribution by electron microscopy imaging. Moreover, we
showed that S. aureus adhered and grew better in the presence of the inflammatory cocktail.
Our S. aureus- colonized inflammatory AD skin model recapitulates the impairments of skin
barrier observed in AD, at the ultrastructural, microbial and immune levels; it is therefore
suitable for mimicking a mild to moderate AD skin profile in order to select active
compounds.
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Psoriatic inflammation modulates mechanotransduction and cell adhesion in

human epidermis
J Borowczyk1, J Drukala3, NC Brembilla2, W Boehncke2,1 and M Shutova1 1 University of
Geneva, Geneva, Switzerland, 2 Geneva University Hospitals (HUG), Geneva, Switzerland
and 3 Jagiellonian University, Cracow, Poland
We investigated the alterations in cell-cell adhesion, mechanosensitive effector molecules
and mechanosignaling induced in human epidermis during inflammation using psoriasis as a
model disease. Primary human keratinocytes and immortalized human keratinocytes N/TERT
were grown in 2D and 3D cultures (epidermal equivalents) and stimulated with “M5”
cytokine cocktail (IL-17A, IL-22, Oncostatin M, TNFa, IL-1a) to induce psoriatic phenotype in
vitro. The treated cells exhibited disrupted adherens junctions, decreased beta-catenin and E-
cadherin expression and increased intercellular gaps. Consistent with this, experiments on
epidermal permeability showed a disruption of epidermal barrier in 2D and 3D cultures. M5
cytokines enhanced intracellular contractile forces via phosphorylation of myosin light chain
(MLC) and induced nuclear translocation of major mechanotransduction regulators YAP/TAZ,
which are crucial for cell proliferation and differentiation. Inhibition of MLC kinases ROCK1
and ROCK2 with Y-27632 further disrupted adherens adhesions and induced stronger nuclear
YAP in M5-stimulated cells. Another inhibitor KD025 specific for ROCK2 has been shown to
improve scores of psoriasis patients in clinical trials via changes in cytokine production,
therefore we tested if its mechanism of action also involves effects on keratinocyte mecha-
notransduction and cell adhesion. KD025 restored normal cell junctions and inhibited nu-
clear translocation of YAP in M5-stimulated cells. In conclusion, we show that a psoriasis-like
cytokine milieu reduces cell-cell adhesion integrity that is directly implicated in the barrier
function. YAP mechanosignaling in keratinocytes can be induced by inflammatory cytokines
independently of MLC phosphorylation. ROCK2 inhibitor KD025 is able to suppress YAP
signalling and restore cell junctions in keratinocytes, revealing a complementary mechanism
by which it can improve debilitating effects of cutaneous inflammation.
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Insight into the pathogenesis of vesicular and hyperkeratotic hand eczema

L Loman1, A Voorberg1, H Niehues2, T Ederveen2, PL Zeeuwen2 and M Schuttelaar1 1
UMCG, Groningen, Netherlands and 2 RadboudUMC, Nijmegen, Netherlands
Hand eczema (HE) is a common inflammatory skin disorder whose pathogenesis is largely
unknown. Among the clinical subtypes of HE, vesicular HE (VHE) and hyperkeratotic HE
(HHE) are the most well described. We aimed to profile the transcriptome of lesional palmar
skin of VHE compared to non-lesional VHE and healthy control palmar skin. After RNA-
sequencing, gene expression was validated by RT-qPCR, and protein expression was studied
using immunohistochemistry. High expression of genes/proteins involved in keratinocyte host
defense and inflammation in lesional palmar skin was observed. Genes involved in epidermal
differentiation were either up- or downregulated, while immune signaling genes were
upregulated. No significant differences were found between non-lesional VHE and healthy
palmar skin. A large overlap between the lesional VHE skin transcriptome and earlier re-
ported atopic dermatitis (AD) transcriptome was found. In addition, expression of keratins,
epidermal barrier proteins, and adhesion molecules in HHE were investigated. Immunoflu-
orescence staining showed an upregulation of keratins involved in hyperproliferation and
hyperkeratosis, and a downregulation of keratins involved in terminal differentiation and
mechanical integrity of palmar epidermis in lesional HHE skin compared to non-lesional and
healthy palmar skin. No decreased expressions of skin barrier-associated proteins were found,
suggesting that skin barrier dysfunction plays a less significant role in the pathogenesis of
HHE. Future studies should focus on transcriptome analysis of other subtypes of HE as this
can provide insight into specific pathways, which may lead to new therapeutic targets.
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Space (for) oddity at the skin surface: Enlarged view on the ceramide

bio-signature in sebaceous and non sebaceous areas in atopic dermatitis
M Maiellaro1, A Cavallo1, M Mariano2, A Cristaudo2, D Orsini2, G Bottillo1, M Chavagnac3,
A Fauger3, M Truglio1 and E Camera1 1 Laboratory of Cutaneous Physiopathology, San
Gallicano Dermatological Institute - IRCCS, Rome, Italy, 2 Department of Dermatology, San
Gallicano Dermatological Institute - IRCCS, Rome, Italy and 3 R&D Department, NAOS,
Lyon, France
Derangement of ceramide levels in the skin permeability barrier (SPB) is widely demonstrated
in atopic dermatitis (AD). By GCMS chemometric analysis we have observed significant
deficiency of sebum-specific free fatty acids (FFAs), i.e. species with odd carbon number and
terminal branching, in association to sebostasis in AD sebum. To investigate the interplay
between sebum and epidermal lipids, we conducted a targeted LCMS study on the sphin-
golipidome of the stratum corneum (SC) in sebaceous and non sebaceous areas. The study
involved 44 adult controls and 54 age and gender balanced AD patients, which included 20
with uninvolved face and 34 with involved face. SC was sampled from forehead, cheek, and
non lesional arm. We profiled 111 all-classes ceramides, i.e. arising from the binding of P, S,
DS, and H long chain bases (LCBs) with hydroxylated and non hydroxylated FAs, indicated as
A and N, respectively. SC from facial sites presented higher levels (pmol/mg protein) of
species belonging to the CerAH, CerAS and CerNS classes compared to arm, in controls and
both AD subgroups. Medium-to-short and odd chained species (C�44) were largely
responsible for the discrimination between sebaceous and non-sebaceous areas. Facial
sphingolipid signature was more effective than arm sphingolipidome in discriminating con-
trols from both AD groups, being 60 and 40 ceramide species significantly different in face
and arm SC, respectively. Modification of CerAH, CerAP, and CerNS level was more pro-
nounced at sebum-rich areas than arm. Odd-chained ceramides accounted for half of the
total discriminating species in all cases. These findings support a role played by the sebaceous
secretion in the plasticity of the SPB. Ceramide bio-signature in sebaceous areas may
empower the characterization of AD patients.
S168 Journal of Investigative Dermatology (2021), Volume 141
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Weak Links in the Permeability Barrier of the Skin

Z Dajnoki, B Medgyesi, L Szabó, O Somogyi, Z Andrásdi, K Gáspár, A Kapitány and A
Szegedi Department of Dermatology, Faculty of Medicine, University of Debrecen, Debre-
cen, Hungary
The microbiota composition and chemical milieu have been shown to prominently differ in
topographically distinct healthy skin areas, and recently, our workgroup identified differences
in the immune activity of distinct regions as well. As a continuation of our work, we aimed to
study the barrier function and compare the expression levels of major permeability barrier
components (stratum corneum and tight junction [TJ]) at the molecular level in healthy
sebaceous gland-rich (SGR), apocrine gland-rich (AGR), and gland-poor (GP) skin regions.
Molecules involved in cornified envelope (CE) formation, desquamation and desmosome
formation were investigated in parallel with TJ molecules at the mRNA and protein levels by
qRT-PCR and immunohistochemistry. Desmosome and TJ structures were also visualized and
quantified by confocal microscopy. While CE structure components were similarly expressed,
kallikrein proteases showed significantly higher mRNA levels in SGR and AGR regions
compared to GP, and immunohistochemistry indicated their prominent presence in seba-
ceous and apocrine glands. Desmosome and TJ components’ mRNA levels were similar in the
three regions, in contrast, significantly lower protein levels of DSG1, CDSN (desmosome),
and OCLN (TJ) molecule were detected in the SGR region, while in AGR skin, the presence of
DSG1 (desmosome), OCLN and CLDN1 (TJ) was significantly decreased compared to GP
areas. We propose that the increased levels of KLK enzymes and their degradation processes
are responsible for the weakened cell junctions in SGR and AGR skin which may explain why
certain acantholytic skin disorders (e.g. Darier’s disease, Hailey-Hailey disease) are localized
to these areas.
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Evidence of defective fattyacidome and aminoacidome in sebaceous and non

sebaceous skin areas in atopic dermatitis
A Cavallo1, M Mariano2, G Bottillo1, M Maiellaro1, F Pigliacelli2, M Chavagnac3, A Fauger3,
M Truglio1, A Cristaudo2 and E Camera1 1 Laboratory of Cutaneous Physiopathology, San
Gallicano Dermatological Institute - IRCCS, Rome, Italy, 2 Department of Dermatology, San
Gallicano Dermatological Institute - IRCCS, Rome, Italy and 3 R&D Department, NAOS,
Lyon, France
Atopic dermatitis (AD) is a composite disease characterized by derangement of the skin
permeability barrier (SPB). Little is known on the role played by the sebaceous gland (SG)
activity in the SPB integrity in AD. Our objective was to investigate lipidomics profiles of
sebaceous-type and epidermal-type free fatty acids (FFAs), together with levels of squalene,
cholesterol, triglycerides (TGs), and wax esters (WEs) in sebum and stratum corneum (SC)
specimens obtained from seborrheic and non-seborrheic areas in healthy and AD adults.
Aminoacidome was investigated in SC. Controls (44 unaffected subjects: 27F, 17M) and 54
AD patients, which included 20 with uninvolved face (fnAD: 11F, 9M) and 34 with involved
face (fyAD: 16F, 18M), were enrolled. Sebum and SC were sampled from SG-dense areas
(forehead and cheek). SC was sampled also from SG-deprived regions (arm). Integrity of SPB
was verified on the same areas by assessing TEWL and skin hydration before sampling.
Sebometry was inferred from weighed sebum. FFAs, aminoacids, squalene, and cholesterol
were quantified by GCMS, whereas total TGs and WEs were determined by TLC. Multivariate
ANOVA-simultaneous component analysis (ASCA) proved the multiple sources of deranged
sebogenesis in adult AD. Declined sebometry and disruption of the SBP were associated with
decreased levels of lipids of both sebaceous and epidermal types, including straight and
terminally branched C15:0, and very long straight chain C24:0, respectively. Lipid
derangement in fyAD was more pronounced than that observed for fnAD, independently on
the site. Aminoacid signature was altered on the forehead in both fnAD and fyAD groups.
Sebum bio-signatures associated with aminoacidome, and skin physical properties may serve
the definition of phenotype clusters that associate with AD severity.
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Downregulation of PAD1 in lesional psoriatic keratinocytes is driven by

inflammatory cytokines
A Padhi1,2, P Bergman2,3 and J Lysell1 1 Dermatology and Venerealogy, Department of
Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Department of Laboratory Medicine,
Karolinska Institutet, Stockholm, Sweden and 3 Department of Infectious Diseases, Kar-
olinska Institutet, Stockholm, Sweden
Protein post-translational modifications form a vital component of inflammatory microenvi-
ronment and are critical in the pathogenesis of multiple skin disorders. One among them is
protein deimination or citrullination, catalyzed by peptidyl-arginine deiminases (PADs).
Expression of these enzymes in tightly controlled during differentiation of keratinocytes,
however the regulatory elements are still unknown. Here we show that the cytokines infil-
trating skin during inflammation, regulate expression of PADs. Transcription profiling by qRT-
PCR in 3D skin equivalents and differentiated epidermal keratinocytes revealed that pro-in-
flammatory cytokines suppress the expression of PADs at transcriptional and translational
level. An antibody based enzymatic assay further revealed decreased PAD activity in kera-
tinocytes in response to the cytokines. We next investigate this in human biopsies isolated
from healthy and lesional psoriatic skin. Lesional keratinocytes exhibited decreased expres-
sion of PAD1 specifically, while PAD2 and PAD3 showed comparable expression. This
decrease in expression was associated with an equivalent decrease in citrullination of indi-
vidual proteins i.e., Filaggrin and Keratin, essential for terminal differentiation of keratino-
cytes. Next, we sought to determine, if known psoriatic drugs can be used to restore the
barrier function by boosting overall citrullination. Among the drugs tested, we found that
VitaminD3 and Acitretin could restore the deleterious effect of inflammatory cytokines on
skin. Thus, our findings highlight the role played by protein citrullination not only during skin
inflammation, but also towards functioning of healthy skin. Taken together, these findings
could pave the way for PAD inducers as alternate therapy for treating skin disorders.
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Xenobiotic metabolism is triggered in atopic dermatitis

DC Minzaghi1, S Anvidalfarei1, S Ehrle1, M Hermann2 and S Dubrac1 1 Department of
dermatology, Medical University of Innsbruck, Austria, Innsbruck, Austria and 2 KMT Lab-
oratory, Department of Visceral, Transplant and thoracic Surgery, Center for Operative
Medecine, Medical University of Innsbruck, Innsbruck, Austria
Atopic dermatitis (AD) is a chronic inflammatory skin disease whose detailed pathogenesis
remains elusive despite a clear involvement of epidermal barrier impairment and immune
dysregulation. Xenobiotic metabolism is an important detoxification mechanism utilized by
organs, including skin, to eliminate noxious exogenous and endogenous compounds and
includes phase I and phase II enzymes as well as membrane transporters. Transcriptional
control of xenobiotic metabolism is mediated via aryl hydrocarbon receptor (AhR), pregnane
X receptor (PXR), constitutive androstane receptor (CAR) and peroxisome proliferator-acti-
vated receptors (PPARs). Previous work from our laboratory suggested that AD patients might
have increased xenobiotic metabolism in the epidermis. Furthermore, transgenic mice
overexpressing the constitutively activated human PXR displayed a Th2/Th17 skin inflam-
mation and barrier dysfunction resembling AD. The goal of the current study is to decipher the
role of xenobiotic metabolism in AD pathogenesis. Results show an increased expression of
phase I and II enzymes, such as CYP1A1, CYP1B1 and CYP3A4, UGT1A1, UGT1A6,
UGT1A9 and UGT1A10 in AD human epidermal equivalents (HEEs) when compared to
control (CTL) HEEs. This is in line with the upregulation of upstream receptors namely AHR,
PPARA and PPARG. In contrast, the transcription of membrane transporters (ABCC1, ABCC2,
ABCB1) is downregulated. Immunofluorescence staining confirmed increased CYP1A1,
CYP3A and UGT1A1 protein levels in AD HEEs. These results suggest a constitutive activation
of the xenobiotic metabolism in AD, which can cause oxidative stress and inflammation.
Accordingly, SOD2 is upregulated in AD HEEs when compared to CTL HEEs, indicating
mitochondrial stress. Thus, upregulation of xenobiotic metabolism in nonlesional AD might
contribute to disease pathogenesis.
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Identification of keratinocyte mitogens: implications for hyperproliferation in

psoriasis and atopic dermatitis
H Niehues, G Rikken, IM van Vlijmen-Willems, D Rodijk-Olthuis, Pv Erp, PL Zeeuwen, J
Schalkwijk and EH van den Bogaard Dermatology, Radboudumc, Nijmegen, Netherlands
Psoriasis and atopic dermatitis (AD) are chronic inflammatory skin diseases characterized by
keratinocyte hyperproliferation and epidermal acanthosis (hyperplasia). The milieu of disease-
associated cytokines and soluble factors is considered a mitogenic factor, however, pin-
pointing the exact mitogens in this complex microenvironment is challenging. We employed
organotypic human epidermal equivalents (HEEs), faithfully mimicking native epidermal
proliferation and stratification, to evaluate the proliferative effects of a broad panel of (liter-
ature-based) potential mitogens. The keratinocyte growth factor molecule (KGF), the T-helper
2 (Th2) cytokines interleukin-4 (IL-4) and IL-13 and the psoriasis-associated cytokine IL-17A
caused acanthosis by hyperplasia through a doubling in the number of proliferating kerati-
nocytes. In contrast, IFN-g lowered proliferation, while IL-6, IL-20, IL-22 and oncostatin M
(OSM), induced acanthosis not by hyperproliferation but by hypertrophy. The Th2-cytokine
mediated hyperproliferation was JAK/STAT3 dependent, while IL-17A and KGF induced MEK/
ERK-dependent proliferation. This discovery that key regulators in AD and psoriasis are direct
keratinocyte mitogens not only adds evidence to their crucial role in the pathophysiological
processes but also highlights an additional therapeutic pillar for the mode of action of tar-
geting biologicals (e.g. dupilumab) or small molecule drugs (e.g. tofacitinib) by the normal-
ization of keratinocyte turnover within the epidermal compartment.
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Characterization of different immortalized keratinocyte cell lines as models

for epidermal differentiation studies
C Buerger1, M Jahn1,2, V Cruz1, V Lang1, S Diehl1, D Ritzmann2, R Back2, R Kaufmann1 and T
Fauth2 1 Department of Dermatology, University Hospital Frankfurt, Frankfurt, Germany and
2 BRAIN AG, Zwingenberg, Germany
In vitro reconstructed skin models have been widely used to study epidermal physiology.
However, these models rely on primary cells that are limited by availability and donor var-
iations. To overcome these issues we validated immortalized cell lines that were generated by
the expression of SV40 large T antigen and hTERT (NHEK-SV/TERT) or HPV E6/E7 (NHEK-E6/
E7). Both cell lines show indefinite growth up to over 50 passages and displayed increased
growth rates compared to primary cells. Primary keratinocytes present a mix of different
epidermal cell populations such as keratinocyte stem and cells already committed to differ-
entiation. Immortalized cells did not show distinct populations, arguing that immortalized
cells are a more uniform mainly proliferative cell population that needs an exogenous
stimulus to commit to differentiation. While NHEK-E6/E7 show a differentiation behavior
comparable to primary cells, the highly proliferative NHEK-SV/TERT needed withdrawal of
any proliferative stimulus to commit to a delayed onset of differentiation. In 3D epidermal
models both cell lines were able to reconstitute a stratified epidermis and formed a tight and
functional barrier. Both cell lines responded to inflammatory stimuli leading to an epidermal
morphology mimicking Th1 or Th2 type dermatosis. In addition these cell lines are suitable
for genome editing using CRISPR/Cas9 technology as different target genes could be suc-
cessfully knocked out with NHEK-SV/TERT showing a higher transfection efficiency simpli-
fying the isolation of edited single cell clones. Thus, the tested cell lines are suitable
substitutes for primary cells and have the potential to serve as suitable models to investigate
molecular pathomechanisms and test novel therapeutics during pre-clinical evaluation.
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Ex vivo infection of skin from atopic dermatitis patients reveals facilitated

invasion of herpes simplex virus 1
M Möckel1 and D Knebel-Mörsdorf1,2 1 Center for Biochemistry, University of Cologne,
Cologne, Germany and 2 Department of Pediatrics and Adolescent Medicine, University of
Cologne, Cologne, Germany
During primary infection, herpes simplex virus 1 (HSV-1) enters human skin or mucosa and
establishes lifelong latency in sensory neurons. The skin is normally well protected from
invading pathogens as the epithelium forms effective barriers. How HSV-1 can overcome this
barrier in vivo remains to be shown. One prominent example for successful HSV-1 skin in-
vasion is eczema herpeticum, a disseminated HSV-1 infection and severe complication of
atopic dermatitis (AD). In lesional skin of AD patients, the mechanical skin barrier consisting
of the stratum corneum and tight junctions in the stratum granulosum is impaired. 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 HSV-1 skin invasion, we performed ex vivo infection assays with skin taken from
AD patients. These revealed that HSV-1 invaded lesional skin from the apical surface, which
was in contrast to healthy skin, where only skin edges with tissue integrity loss allowed access
to basal cells. Immunostainings showed a redistribution of various barrier components and
supported facilitated HSV-1 infection due to impaired epidermal barriers in the lesional AD
skin. To demonstrate a direct correlation between individual barrier defects and enhanced
viral invasion, human 3D epidermal models were adopted. HSV-1 infection studies
confirmed the important roles of the stratum corneum and the integrity of tight junctions in
hindering HSV-1 entry in keratinocytes. Moreover, the 3D cultures provide a tool to introduce
phenotypic inflammation-induced hallmarks of AD.
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Tunneling nanotubes in human keratinocytes treated with vitamin D

A Olszewska, J Wierzbicka, J Nowak and M Zmijewski Department of Histology, Medical
University of Gdansk, Gdansk, Poland
It is well known that tunneling nanotubes (TNT) are dynamic, actin-based, cytoplasmic
bridges formed between donor and acceptor cell through which variety of cargos and signals
can be transported. Their main functional role is cell-to-cell communication, but several
studies point out that TNTs arise to protect cells, as a response to stress. The presence of TNTs
as cellular network correlates with diverse stress factors such as hypoxia, hydrogen peroxide
exposure, serum starvation, inflammation. In our experiments, we observed a new mecha-
nistic model of vitamin D-dependent TNT formation in normal primary human skin kerati-
nocytes (HPEKp) and skin cancer model squamous cell carcinoma (A431). In both cell types
the time laps microscopy revealed the presence of long (150-350 nm) cytoplasmatic tubes
with a relatively long life-span, formed after UV stress conditions and pretreatment with
vitamin D. Interestingly in HPEKp cells, that bridges positively stained with beta-actin and
mitochondria, were formed when a single cell with visible lamellipodia, start to abnormally
extend. After that, part of the cytoplasm was pinched off. In our experiments on vitamin D
receptor (VDR) knockout keratinocytes (A431) the formation of TNTs was at least partially
impaired. Our primary results demonstrated that such TNTs maybe VDR dependent. Taken
together, our results indicate formation of the vitamin D-modulated tunneling tubes in normal
and skin cancer keratinocytes in response to UV irradiation.
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Investigation of the circadian system in psoriasis

V Németh, Á Kinyó, S Horváth, R Gyulai and Z Lengyel Department of Dermatology,
Venerology and Oncodermatology, University of Pécs, Pécs, Hungary
Circadian rhythm in psoriatic skin has been studied in vitro and in vivo animal experiments.
However, its human cellular implications are less well known. Epidemiological data have
shown that psoriasis is more common among shift workers. We investigated the expression
and daily rhythm of clock genes and proteins in psoriatic skin biopsies and HaCaT kerati-
nocytes after stimulation with cytokines (TNFa, IL-23, IL-22, IL-1b, IL-17A). Clock, bmal1,
cry1, per1, per2 and rev-erba circadian genes and cop1 and mdm2 cell cycle regulators were
examined in mRNA expression experiments. Changes in the expression of main clock pro-
teins were monitored by immunohistochemistry. The daily rhythm of clock genes in HaCaT
cells were influenced by the cytokine treatments with significantly higher amplitude than the
control cells. A decrease or moderate increases in mRNA expression of the studied clock
genes were detected in the IL-22, IL-1b and IL17A groups. In TNFa treated HaCaT cells,
clock, per2, cry1 mRNA proved significantly increased levels of expression. In the ex vivo
study, a significant increase in the mRNA expression of clock genes was showed in asymp-
tomatic psoriasis skin compared to healthy skin expect for the rev-erba, which showed a
decrease in gene expression. At three time points of sampling, a decrease in mRNA
expression was found in lesional psoriatic skin compared to the non-lesional adjacent skin.
The difference was significant for the per2, bmal1, cry1 genes. In the immunohistochemistry
study, different epidermal distribution of the analyzed proteins was observed in healthy and
psoriatic skin. Strong CLOCK and PER2 positive staining were detected in the stratum gran-
ulosum of lesional epidermis compared to the healthy and non-lesional psoriatic skin. In our
study a perturbation of clock gene transcripts was observed in uninvolved and lesional
psoriatic areas compared to healthy skin. These alterations may serve as a therapeutic target in
the future.
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Extended (epi-)lidomic analysis of senescent dermal fibroblasts

M Sochorová1,2, MS Narzt1, C Kremslehner1,2, I Nagelreiter1,2 and F Gruber1,2 1 Department
of Dermatology, Medical University of Vienna, Vienna, Austria and 2 Christian Doppler
Laboratory for Skin Multimodal Analytical Imaging of Aging and Senescence e SKINMA-
GINE, Vienna, Austria
Skin as a barrier separates and protects organism from its surrounding. A wide range of
stressors from the environment (UV radiation, pollution) challenges skin homeostasis and
prolonged imbalance accelerates skin aging. Aged skin is characterized by presence of se-
nescent cells, which have changed appearance and phenotype, accumulate damaged bio-
molecules (DNA, proteome, lipidome) and simultaneously produce a mixture of danger
signaling molecules e so called senescent associated secretory phenotype (SASP). This
concoction of biomolecules e including lipids - influences cell microenvironment and the
immune system towards a low grade chronic inflammatory phenotype. We previously
described increased levels of lysophosphatidylcholines, in both replicative senescent fibro-
blast and in in vitro stress-induced premature senescent (SIPS) fibroblasts. Using UHPLC triple
quadrupole MS/MS method we identified additional lysophospholipid species regulated upon
hydrogen peroxide or doxorubicin SIPS protocols. Upon both treatments lipid categories of
lysophosphatidylcholines and lysophosphatidylethanolamines were significantly elevated in
comparison to corresponding controls, however the effect was more striking in doxorubicin-
induced senescent fibroblasts. Moreover, a broader spectrum of analyzed lipid classes
revealed that phospholipids are not only lipids which are senescence regulated. There were
apparent changes between above mentioned SIPS protocols, suggesting a different involve-
ment of enzymatically or reactive oxygen species mediated lipids metabolism. Recognition of
structure and function of (epi-)lipidome could contribute to better understanding of mecha-
nism of SAPS driven continuous activation of immune system and therefore to help find
approaches how to mitigate/ prevent development of associated skin pathologies.
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Lipidomic analysis of tissue layers in healthy skin

T Raunegger2, T Trafoier1 and M Schmuth1 1 Departement of Dermatology and Venereology,
Innsbruck, Innsbruck, Austria and 2 Medical University of Innsbruck, Innsbruck, Austria
The skin consists of multiple tissue layers harboring distinct compartments of lipid meta-
bolism. Because of limitations in separating and homogenizing skin tissue layers and given
technological advances in mass spectrometry, there is a need for precise dissection of the
microanatomy of skin combined with quantitative assessment of lipid distribution by
employing state of the art technology. The aim of this project is to analyze lipid profiles by
Liquid Chromatography - Mass Spectrometry (LC-MS) to detect lipid alterations in healthy
skin. Skin was obtained from the department of plastic surgery and punch biopsies were used
for sample preparation. Stratum corneum (SC), epidermis and dermis were enzymatically
separated. To avoid contamination from the layers above, an additional BSA-blocking step
was undertaken. Successful layer separation was confirmed by histological H/E staining. In
order to get an accurate overview of the lipid profiles from each individual layer, we perform
MALDI-TOF and compare its results with LC-MS. In addition, we tested less invasive methods
in collecting epidermis and SC samples from our patients, e.g. curette, suction blister. Our
results demonstrate successful sheet separation for each sample. In addition, we found
distinctive differences of lipid composition of each layer. Considering the importance of lipids
for understanding normal and diseased skin function, our findings will be used to create a
lipid data base for various skin tissue layers in healthy human skin.
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Sensitive skin protection by strengthening the skin barrier with a LCE6A

biomimetic green peptide specific to the cornified envelope
J Leignadier1, C Tubia1, M Pancarte2,3, G Serre2,4, N Jonca2,4 and J Attia1 1 Lucas Meyer
Cosmetics, Toulouse, France, 2 Infinity, University of Toulouse, CNRS, Inserm, UPS, Tou-
louse, France, 3 Toulouse Tech Transfer, Toulouse, France and 4 CHU Toulouse, Purpan
hospital, laboratory of biology cellular and cytology, Federal Institute of Biology, Toulouse,
France
The skin is exposed to environmental aggressions and its stratum corneum (SC) plays a role in
the barrier function (BF) which is critical for skin homeostasis. The maintain of this BF is
important to avoid exogenous pathogen penetration and skin inflammation leading to the risk
of developing allergic disease as atopic dermatitis (AD). Proteins of the Late Cornified En-
velope (LCE) family are constitutive components of the cornified envelope (CE), a SC structure
essential for the BF. We have developed a biomimetic green peptide corresponding to a
specific sequence of the LCE family member LCE6A. This peptide could penetrate the SC of
skin explants and be covalently crosslinked by transglutaminase to CE where it had a
beneficial protective and reinforcing role. Moreover, its action on sensitive skin was tested ex
vivo on delipidized human explants on which it has been applied according to curative and
protective protocols. Whatever the protocols, the peptide decreased the percentage of Lucifer
yellow penetration through the SC, demonstrating the strengthening properties of the LCE6A
peptide towards a damaged skin barrier. A clinical study was then performed on 25 volunteers
with skin prone to AD. The cream containing the peptide or the placebo were evaluated on
forearm and leg after 7 days and on face after 28 days. The protective action of the LCE6A
peptide was assessed after different external skin aggressions such as tape stripping, by
analyzing inflammatory markers, hydration and skin roughness. Results brought out the
peptide ability to restore and strengthen the damaged skin. In conclusion, these data show
that a LCE6A green biomimetic peptide is able to maintain the skin barrier stronger and
healthier, offering a new perspective to protect sensitive skin such as AD.
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Transcriptional profiling of Blaschko-linear psoriasis skin highlights mostly

shared but occasionally divergent features with psoriasis vulgaris
AOnoufriadis1, U Niazi2, K Dimitrakopoulou2, J Reich3, C Ainali4, M Papanikolaou1, C Hsu1,
M Saqi2, JA McGrath1 and K Reich5 1 St John’s Institute of Dermatology, King’s College
London, London, United Kingdom, 2 NIHR Biomedical Research Centre, Guy’s and St
Thomas’ NHS Foundation Trust, London, United Kingdom, 3 Oxford University, Oxford,
United Kingdom, 4 Dignosis Ltd, London, United Kingdom and 5 University Medical Center
Hamburg-Eppendorf, Hamburg, Germany
Psoriasis may very rarely manifest along the lines of Blaschko. We assessed gene expression
in 2 individuals with Blaschko-linear psoriasis (BLP) and compared genes and pathways with
their non-lesional skin as well as public repository psoriasis vulgaris (PV) skin data. By un-
dertaking differential expression analysis between lesional and non-lesional BLP skin sam-
ples, we identified 763 differentially expressed (DE) genes (adjusted P<0.1). To assess
pathway enrichment, we performed gene ontology (GO) and gene set enrichment analysis
(GSEA). Top enriched GO terms included cornification, epidermis development, keratiniza-
tion and skin development. We also noted a plethora of immune pathways reflecting the
enhanced inflammatory responses in lesional skin. Next, we compared the BLP transcriptome
with the publicly available RNA-Seq data for three PV datasets and observed strong corre-
lations, suggesting that the transcriptomic changes of BLP and PV are highly similar. By
focusing on the log-fold changes of the top 14 DE genes, however, we observed that the PV
datasets were more similar to each other than to the BLP dataset. Moreover, 150 out of the
BLP DE genes showed significant divergent expression between BLPand PV datasets. STRING
network constitution and functional enrichment analysis highlighted these differences related
to formation of cornified envelope, and inflammatory responses including IL-4, IL-13 and IL-
36 signalling pathways. In most regards, however, the BLP and PV transcriptomes are similar,
supporting the notion that primary keratinocyte pathology (BLP) can lead the generation of
several key signatures of psoriasis.
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A Hylocereus Undatus fruit extract clinically enhances the skin’s microbiota

balance and improves skin health and beauty
J Attia-Vigneau3, E Loing4, S Krispin2, A Perolat3 and F Havas1 1 R&D, IFF Lucas Meyer
Cosmetics, Yavne, Israel, 2 Marketing, IFF Lucas Meyer Cosmetics, Yavne, Israel, 3 R&D, IFF
Lucas Meyer Cosmetics, Toulouse, France and 4 IFF, New York City, NY
The microbiota present on the skin, and its balance between beneficial and detrimental
species, are increasingly recognized to play a key role in skin health and beauty, influencing
skin moisture, barrier function, radiance, and luminescence. In healthy skin, the balance is
tipped towards beneficial bacterial strains, limiting the growth of detrimental strains e
contributing to radiant and well-hydrated skin. Prebiotic compositions can support the growth
of beneficial bacteria, allowing them to outcompete detrimental bacteria. Dragon fruit
(Hylocereus undatus) is a superfruit, rich in polysaccharides demonstrated to have prebiotic
effects on gut bacteria. We showed in an in-tubo competitive coculture that Hylocereus
undatus fruit extract can support the growth of beneficial bacteria S. epidermidis and S.
hominis, while limiting the growth of detrimental bacteria S. aureus and C. acnes. In the
present study, this Hylocereus undatus fruit extract was tested in a double-blind, placebo-
controlled clinical trial on two groups of 30 volunteers. The results show the beneficial effects
of this extract on the skin microbiota balance, as evaluated by 16S rDNA sequencing. The
downstream effect on skin sensitivity / resilience was also evaluated (via separate challenges
with histamine and SLS). These data were completed by a separate placebo-controlled
clinical study conducted on 26 volunteers. In this study, imaging under UV light (Visia)
showed that the Hylocereus undatus fruit extract significantly reduced the appearance of
porphyrins, hinting at a limiting effect on C. acnes growth, and delivered improvements in
skin radiance (evaluated by colorimetric evaluation) and skin barrier function (by TEWL
measurement). The above results indicate that a hylocereus undatus fruit extract positively
influences the skin’s microbiota balance, and thereby delivers significant skin health and
beauty benefits.
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Skin ageing: an explorative study based on mechanical properties investigated

by Atomic Force Microscopy
R Fitoussi1, N André1, C Guéré1, M Dorr1, K Vié1, C Paillier2, A Drillat2, J Chasta2 and P
Milani2 1 Laboratoires Clarins, Pontoise, France and 2 BioMeca, Lyon, France
Skin constitutes a barrier against external injuries and contributes to the maintenance of
homeostasis. Dermis with collagen and elastin fibres has a role of support with the extra-
cellular matrix (ECM). During ageing numerous mechanisms induce skin degradation by loss
of elasticity, skin thickness and collagen network disorganization. Atomic Force Microscopy
(AFM) has been described as a reliable tool to study mechanical properties of various sam-
ples. The purpose here is to develop an AFM-based method to quantify nanoscale changes in
the biomechanical properties of the different skin layers. Firstly, the global skin explant
mechanical properties were measured by AFM Stiffness Tomography (ST), secondly the
impact of skin ageing at cellular level was explored (structure and tension between cells,
tension between cell and matrix). Three groups from 10 different ages donors were studied
(below 30 years old (yo), from 30 to 50 yo and above 50 yo). At the tissue level, a controlled
AFM indentation with a spherical tip was applied on fresh tissue sample. Skin explant was
maintained by a special device designed to induce an isotropic tension. Mechanical prop-
erties were extracted gradually by ST along the skin depth. A global skin elastic modulus
evaluation was provided according to the different ages. Then, cryosectionned skin samples
were characterized with a sharper AFM tip. The elastic modulus of cell-cell junctions was
measured in epidermis and ECMmechanical properties were assessed in the dermis (papillary
and reticular). Data showed a general increase of dermis and epidermis elastic modulus
across ageing. At the cellular level, epidermic elastic modulus heterogeneity has been
showed with an increase of the basal layer skin stiffness. We also observed a bell-curve
distribution of the elastic modulus for the papillary dermis and an increase of the reticular
dermis rigidity.
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Human epidermal organoids: establishing a reproducible stratified human

epidermal organoid culture system
R Agarwal1,2, E Contassot1,2 and A Navarini1,2 1 Department of Biomedicine, University of
Basel, Basel, Switzerland and 2 University Hospital Basel, Basel, Switzerland
Skin is the largest human organ and performs various functions such as protection, temper-
ature regulation, water retention, sensation and immune defense. An organoid is a collection
of organ- specific cells that develops from stem cells or organ progenitors and is capable of
recapitulating specific functions of the organ. Epidermal organoids are organoids grown from
keratinocytes isolated from the epidermis. Here, we describe a well-established and repro-
ducible method for culturing human epidermal organoids (HEOs) in 7 days. We tested
different media conditions to develop defined HEO growing and expansion conditions. HEOs
were successfully generated from primary keratinocytes isolated from human skin as well as
established keratinocyte cell lines (NKc21 and KERTr cells). We characterized these organoids
to show that they resemble the human epidermis. We demonstrated that the HEOs express
epidermal genes including collagen 17 (col17), keratin 15 (K15), keratin 14 (K14), keratin 5
(K5), keratin 10 (K10), keratin 1 (K1), filaggrin (FLG), transglutaminase 1 (TGM1), and
transglutaminase 3 (TGM3). We showed that as the organoids progressed from stem like basal
cells to mature organoids. They lost their stemness as indicated by the downregulation of lgr5
and lgr6. They retained their basal layer markers including krt5,14,15 and col17 and the
markers for the suprabasal layers, namely tgm1, krt1, krt10, tgm3, and flg were upregulated
indicating the differentiation of keratinocytes. This differentiation process is hard to control in
regular 2D keratinocyte culture. Overall, our data show that we were able to successfully
generate HEOs that recapitulate the complexity and architecture of a human epidermis. HEOs
can be derived from patients with different disorders, allowing us to generate in vitro models
of skin diseases. This makes HEOs an essential tool for physiopathology research, drug
development, and personalized medicine of epidermal disorders.
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Increased BMP Signalling Correlates with Increased Eczema Severity

AJ Hughes, B Thomas, EA O’Toole and R O’Shaughnessy Centre for Cell Biology and Cuta-
neous Research, Queen Mary University of London, London, United Kingdom
Filaggrin (FLG) is a key cornified envelope and epidermal barrier protein. FLG mutations are
the most strongly implicated genetic risk factor for atopic eczema (AE). FLG is part of a gene
complex, called the epidermal differentiation complex (EDC), the genes of which contribute
to various aspects of epidermal barrier function. A number of EDC and Keratin genes were
downregulated and components of the bone morphogenetic protein (BMP) signalling
pathway upregulated in RNA-seq from FLG siRNA knockdown keratinocytes. This led us to
speculate that BMP signalling is an important pathway in the pathogenesis of AE. Western
blotting and qPCR was performed on lysates from FLG siRNA knockdown keratinocytes.
Western blotting was performed from lysates extracted form tape strips taken from AE patients
who were clinically phenotyped and genotyped for FLG mutation status. FLG knockdown
caused significant reduction in FLG, Keratin 1, Keratin 10, Loricrin, Repetin and SPRR3
protein and RNA expression and an increase in phospho-SMAD (p-SMAD) 1/5 signaling, a
marker of active BMP signaling. Western blots of tape strip samples taken from AE patients
showed no correlation of EDC, Keratins or SMAD proteins with FLG expression but a sta-
tistically significant increase in p-SMAD 1/5 signalling in FLG compound heterozygote pa-
tients and a statistically significant correlation between EASI score and p-SMAD 1/5
expression in non-lesional skin. Other studies show that SMAD signalling is increased in AE
and that BMP2 signalling can control FLG expression. In these studies, increasing BMP2
expression led to impaired epidermal FLG, Loricrin and Keratin expression. As our data
suggests that p-SMAD 1/5 is more highly expressed in AE with a pronounced genetic FLG
deficiency, we propose a positive feedback model of barrier impairment in AE in which
reduced FLG expression increases BMP2 signalling, consequently reducing EDC and keratin
expression, which further impairs the epidermal barrier.
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Simulations of pH-effects on kallikrein activity predict compromised skin

barrier and predisposition to irritations and dryness characteristic of atopic dermatitis
E Greugny1, J Bensaci1, F Fages2 and G Stamatas1 1 Johnson & Johnson Santé Beauté France,
Issy-les-Moulineaux, France and 2 Inria Saclay, Palaiseau, France
Skin barrier function is a crucial element in the pathophysiology of atopic dermatitis (AD).
Even non-lesional skin of AD patients is clinically characterized by a compromised barrier
compared to healthy cohorts. This is often due to the increased kallikrein (KLK) activity also
related to increased skin pH. The aim of our work is to develop a computational model of
compromised skin barrier characteristic of non-lesional AD skin. A dynamic agent-based
model of healthy adult epidermis is adapted to include a previously published mathematical
model of KLK activity and its influence on desquamation. Parameter values are then modified
to represent the increase in KLK activity, due to the increased skin pH, observed in AD skin.
Simulations of the two models (healthy and compromised) are compared in terms of model
emerging parameters like the thicknesses of the stratum corneum (SC) and the viable
epidermis (VE), the total amount of a topically applied substance that permeates in the SC and
the VE, the resistance to water transport in the SC and the transepidermal water loss (TEWL).
Increased KLK activity results in weakening of the skin barrier function, in both directions:
inside-out (water loss) and outside-in (external penetration). The SC of the compromised skin
model is 15% thinner compared to the model of healthy epidermis. TEWL is increased by 9%
and the amount of the externally applied substance that permeates in the VE by 18.5%.
Resistance to water transport is decreased particularly in the lower part of the SC. These
results are in agreement with published data comparing healthy and non-lesional AD skin.
This study emphasizes the important role played by skin pH and KLK activity. It shows that an
increase of KLK activity due to more alkali pH alone affects both the skin permeability to
external irritants and its capacity to retain water. These effects can begin to explain the
predisposition of such skins to irritation and skin dryness characteristic of AD.
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Percutaneous Absorption of Chlormethine Gel in Human Skin: In Vitro

Permeation Testing
C Giuliano1, S Frizzarin1, C Beuttel2, K Powell2, A Alonzi1, V Stimamiglio1 and P Ortiz-
Romero3 1 Helsinn Healthcare SA, Lugano-Pazzallo, Switzerland, 2 MedPharm Ltd,
Durham, NC and 3 Hospital 12 de Octubre, Madrid, Spain
The synthetic DNA-alkylating agent chlormethine (CL, or mechlorethamine) is commercially
available as 0.016% CL gel purposely developed and indicated to treat mycosis fungoides
cutaneous T-cell lymphoma, with a positive benefit/risk ratio. This study evaluated the
permeation of CL from gel formulation via in-vitro permeation testing (IVPT) using ex vivo
human skin (dermatomed and epidermal membrane) mounted on flow-through cells. Healthy
barrier-competent skin, harvested from elective abdominal surgeries, was either dermatomed
to a thickness of 500mm (real skin w2000mm) or separated into epidermal membranes. Skin
samples were mounted on to flow-through diffusion cells designed to mimic physiological/
anatomical skin in situ. CL gel was applied to the surface at 10mg/cm2 and receptor solution
samples were automatically collected every 2h postdose for 24h. Liquid chromatography-
tandem mass spectrometry was used to quantify mean cumulative CL (ng/cm2), CL flux rates
(ng/cm2/h) and residual CL from skin surface (ng). In dermatomed skin (1 donor; 7 replicates)
and epidermal membrane (3 donors; 7 replicates), CL in receptor solution rose from 2h
postdose to plateau at w8e10h. Mean cumulative CL that permeated through dermatomed
skin and epidermal membrane were 40ng/cm2 (2.5% of applied dose) and 73ng/cm2 (4.6% of
applied dose), respectively after 24h. Mean CL flux through dermatomed skin and epidermal
membranes was 5.2ng/cm2/h peaking at w4h and 10.8ng/cm2/h peaking at w2h, respec-
tively. Mean residual CL from the skin surface of epidermal membranes at 24h was 21ng
(1.3% of applied dose). No residual CL was detectable from the dermatomed skin surface.
This IVPT demonstrates CL 0.016% gel permeation profiles were similar for dermatomed skin
and epidermal membrane. However, CL gel appeared to deliver more CL with a higher CL
flux in epidermal membrane than dermatomed skin, suggesting that minimal CL levels pass
through epidermal tissue and reach dermal tissue.
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Silencing Quorum Sensing molecule mechanisms to reduce harmful effects of

two pathogenic bacteria on the skin
S Leoty-okombi, M Gault, L Danoux and V Andre-Frei BASF Beauty Care Solutions France,
Lyon, France
Bacteria use cell to cell communication system called quorum sensing (QS) to share infor-
mation about cell density and to adjust gene expression accordingly. Processes controlled by
QS include biofilm formation, virulence factor secretion and swarming, responsible for
bacteria harmful expression on the skin. Here we observed QS expression of two opportu-
nistic skin bacteria: S. aureus (Sa) and P. aeruginosa (Pa). Sa strongly disturbs the skin barrier
function by secreting lipase and forming a biofilm. For its part, Pa expresses an arsenal of
virulence factors and behavior like swarming which are under control of QS molecules such
as Acyl-homoserine lactone (3-oxo-C12 HSL) and Pseudomonas Quinolone Signal (PQS). Sa
ATCC35556 was seeded alone, with a reference control for lipase inhibition (Glycyrrhizic
ammonium salt at 0.2%) or with a plant extract (PE) at 0.4%. After incubation, centrifugated
and filtered supernatants were incubated with a lipase substrate to measure its activity by
fluorescence. After 8h of culture, biofilm formation was visualized by confocal microscopy.
Pa ATCC 15692 was cultured alone, with a reference control for inhibition of QS secretion
(furanone 0.2%) or with a PE at 0.4%. QS molecules were quantified on centrifugated culture
media by HPLC-MS. After 24h of culture, bacterial swarming was measured by image
analysis. We first evidenced that PE and QS reference control have no direct impact on the
bacterial growth. Then, in Sa culture, we evidenced that the lipase activity was decreased
both by the reference control (-24%) and the PE (-28%). Moreover, the biofilm formation was
also reduced by the PE. Finally, in Pa culture, we observed a significant decrease of 3-oxo-
C12-HSL and PQS secretion respectively by -87% and -97% with furanone and by -72% and
-24% with the PE. Additionally, the bacterial swarming was reduced by the PE (-67%). Taken
altogether, these results demonstrated that a PE may be able to decrease the harmful effect of
opportunistic bacteria on the skin by silencing QS molecule mechanisms without affecting
bacteria growth.
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Technical advance: bacterial colonization of 3D organotypic skin models for

long-term host-microbe interactions and microbiome intervention studies
G Rikken1, L Meesters1, IM van Vlijmen-Willems1, D Rodijk-Olthuis1, P Jansen1, P Oláh2, B
Homey2, H Niehues1, PL Zeeuwen1 and EH van den Bogaard1 1 Dermatology, Radboud
Institute for Molecular Life Sciences, Radboudumc, Nijmegen, Netherlands and 2 Derma-
tology, Medical Faculty, University Hospital Düsseldorf, Heinrich-Heine-University Düssel-
dorf, Düsseldorf, Germany
Studies on the human skin microbiome have taken a flight after the initiation of the human
microbiome project. Following descriptive studies on skin microbiota in health and disease,
mechanistic studies on the interplay between skin and microbes are on the rise and experi-
mental models are in great demand. We here present a technical advance for the microbial
colonization of organotypic skin models ensuring a standardized application area onto the
stratum corneum, a homogenous distribution of bacteria, and importantly preventing infec-
tion of the basolateral culture medium even during prolonged co-culture up to two weeks.
This model allows ample opportunities for studying host-microbe interactions and interven-
tion strategies. Multi-parameter end-point analysis from one single organotypic culture per-
mits the collection of samples for colony forming unit count, bacterial profiling, host gene and
protein expression analysis, and microscopic imaging. With this methodology we identified
differential host responses to various skin commensals and found striking differences in
epidermal responses towards clinical isolates of Staphylococcus aureus from atopic dermatitis
patients. The herein presented methodology using glass cylinders is easily transferable to a
wide variety of organotypic skin models of different diameters and cellular components and
can be used in every cell culture facility considering the various sizes and commercial
availability. Our study may therefore kick start the highly needed mechanistic studies into the
intricate host-microbe interactions contributing to skin health and disease, providing a
platform for intervention studies using pre-, pro- or antibiotics.
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Filaggrin knock-out in keratinocytes indicates a functional role in skin barrier

formation
JP Smits1, N van den Brink1, L Meesters1,2, IM van Vlijmen-Willems1, C Evrard3, Y Poumay3,
M van Geel4,5,6, W Hendriks7, PL Zeeuwen1 and EH van den Bogaard1 1 Dermatology,
Radboudumc, Nijmegen, Netherlands, 2 Molecular Developmental Biology, RIMLS, Nij-
megen, Netherlands, 3 Research Unit for Molecular Physiology, NARALIS, Namur, Belgium,
4 Dermatology, Maastricht UMC, Maastricht, Netherlands, 5 GROW School for Oncology
and Developmental Biology, Maastricht UMC, Maastricht, Netherlands, 6 Clinical Genetics,
Maastricht UMC, Maastricht, Netherlands and 7 Cell Biology, RIMLS, Nijmegen,
Netherlands
Skin barrier function is the result of orchestrated terminal differentiation of keratinocytes,
forming the lipid-surrounded hydrophobic cornified envelope of the stratum corneum.
CRISPR-Cas9 has the potential to meticulously dissect the functional and structural compo-
nents of the stratum corneum by precisely editing any gene of interest. We here illustrate the
complementary possibilities of introducing CRISPR-Cas9 machinery in immortalized N/TERT
keratinocytes to generate Filaggrin knockout (DFLG) isogenic cell lines and organotypic hu-
man DFLG epidermal equivalents (DFLG- HEE). FLG deficiency was accompanied by (partial)
loss of other structural and functional proteins, such as involucrin, hornerin, and trans-
glutaminases. Consequently, transepithelial electrical resistance (TEER) indicated a decreased
barrier function in DFLG-HEEs. Homology directed repair of the DFLG clonal lines reinstated
FLG protein expression and the concomitant expression of the aforementioned epidermal
differentiation proteins in FLG-restored HEEs. The phenotypical consequences of FLG defi-
ciency in cell lines with an identical genetic background and in absence of predicted CRISPR-
Cas9 off-target effects indicate a functional role for FLG e not only in epidermal barrier
function e but also in epidermal barrier development which provides new insights into the
disease pathogenesis of atopic dermatitis and ichthyosis vulgaris.
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Expression of epidermal differentiation markers is modulated by

AD-microbiota
A Weingärtner, KA Drerup, F Rademacher, Y Farid, F Struck, S Gerdes, S Weidinger and J
Harder Department of Dermatology, University of Kiel, Kiel, Germany
Atopic Dermatitis (AD) is the most common chronic inflammatory skin disease, which is
caused by an exaggerated T helper 2 cell-mediated immune responses and impairment of the
skin barrier function. Single loss of function (LOF) mutations of filaggrin (FLG) are the
strongest known genetic risk factor for AD. In Europeans an allele frequency of approximately
10% for a single LOF mutation of FLG can be found, but does not necessarily lead to AD-
manifestation. FLG is essential for the skin barrier function. Mutations can thus lead to a
disrupted skin barrier. It is known that atopic and healthy skin differ in bacterial diversity and
that AD-skin is associated with dysbiosis. It is also known that healthy individuals with a
single LOF mutation of FLG have a skin microbiota which is in part similar to that of AD
patients. However, the mechanism through which the microbiota contributes in the patho-
genesis of AD need further investigation and it is still unclear to what extent the AD
microbiota is a driver of the disease. To investigate this question further, we stimulated 3D
skin equivalents (3DSE) with collected microbiota of localization-, gender- and age-matched
probands (AD- and healthy). Defined skin areas were rinsed with a saline/detergent solution
to harvest the microbiota. Subsequently, the rinsing solution containing the microbiota was
sequentially centrifuged to remove host mediators/cellular debris. The microbiota samples
were then applied to the surface of 3DSE and the expression of skin differentiation markers
like FLG were analyzed by real-time PCR. Our findings indicate that the treatment of the
3DSE with the AD-derived microbiota induce a decreased expression of FLG compared to
3DSE treated with the control-microbiota. These results support the hypothesis, that the AD-
microbiota maintain the disrupted skin barrier and provide further evidence that the dysbiosis
of the AD microbiota is linked to the manifestation/ development and course of this skin
disease.
www.jidonline.org S171
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Local dermatitis upon tapestripping and vaseline treatment of healthy human

skin is attenuated by coal tar: insights into AHR-targeting therapies for
inflammatory skin diseases
N van den Brink, J Logger, T Kouwenhoven, JP Smits and EH van den Bogaard Dermatology,
Radboudumc, Castenray, Netherlands
Coal tar therapy, an old dermatological therapy, exerts its therapeutic effect through activation
of the aryl hydrocarbon receptor (AHR) and AHR-targeting molecules show therapeutic ef-
ficacy in phase 2/3 trials for chronic inflammatory skin diseases. The anti-inflammatory
mechanisms of AHR activation in the skin are partially understood, but mostly studied in
animal models. Here we aimed to investigate the therapeutic effects of AHR activation by
coal tar application on epidermal responses after skin barrier disruption and inflammatory
cues in human skin. Healthy volunteers (n¼9) were treated with pix lithanthracis (5% in
vaseline lanette) or vehicle (vaseline lanette) after complete removal of the stratum corneum
by tape stripping. Non-invasive biophysical measurements (TEWL, hydration, erythema),
stratum corneum tapes (NMF and protein profiling) and biopies were taken during 4 days of
treatment. Application of vaseline on tapestripped skin led to an acute inflammatory response
characterized by increased keratinocyte proliferation and subsequent acanthosis, a dense
dermal CD45+ and MPO+ immune cell infiltrate indicative of (neutrophilic) granulocytes and
increased levels of human beta defensin-2 (hBD2). Most strikingly, coal tar treated sites
clearly showed less immune cell infiltrate, less pronounced acanthosis and hBD2 levels in the
stratum corneum were significantly lower than upon vaseline treatment. No differential ef-
fects were found between vaseline and coal tar treatment for the other parameters we
investigated. This in vivo human acute dermatitis model indicates that activation of AHR
signaling reduces the influx of inflammatory cells potentially resulting in less epidermal
activation. The lack in positive effects on skin barrier parameters by coal tar may be due to the
relative short study period. Further investigations on the inflammatory signaling molecules
driving the acute inflammation can provide new insights in the coal tar and AHR-mediated
therapeutic effects.
S172 Journal of Investigative Dermatology (2021), Volume 141
140

Improved representation of the living skin microbiome and efficient depletion

of host reads by Benzonase pre-digest of unprotected DNA
Y Amar1, I Lagkouvardos2, RL Silva1, OA Ishola3, BU Foesel3, A Zink1, K Neuhaus2, M
Schloter3, T Biedermann1 and M Koeberle1 1 Dermatology, Technical University of Munich,
School of Medicine, Munich, Germany, 2 Core Facility Microbiome, Technical University of
Munich, Munich, Germany and 3 Research Unit Comparative Microbiome Analysis,
Deutsches Forschungszentrum für Gesundheit und Umwelt (GmbH) Helmholtz Zentrum
München, Neuherberg, Germany
Next generation sequencing (NGS) has greatly expanded our ability to analyze the human
microbiomes, improving our understanding of microbial communities in health and disease.
However, that came with the drawback that genome remainders of long vanished microor-
ganisms were included in the analysis, as microbiome sequencing cannot per se differentiate
between living and dead microorganisms. In environments like the skin, host defense
mechanisms including antimicrobial peptides or low pH result in a high microbial turnover,
likely resulting in considerable amounts of DNA from dead bacteria. NGS analyses may thus
lead to inaccurate estimations of microbiome structures and consequently functional ca-
pacities. To overcome this weakness, we investigated if the approach to digest unprotected
DNA by Benzonase before microbial lysis and subsequent DNA preparation (BDA) results in
a more accurate assessment of the living microbiome. A skin mock community as well as skin
microbiome samples were analyzed using 16S rRNA gene sequencing and metagenomics
after DNA extraction with or without a Benzonase digest. The BDA method resulted in less
reads from dead bacteria both in the skin mock community and skin swabs spiked with either
heat inactivated bacteria or bacterial free DNA. This approach also efficiently depleted host
DNA in samples with high human DNA content, with no obvious impact on the microbiome
profile. In conclusion, the BDA approach enables both a better assessment of the living
microbiota and effective depletion of host DNA reads.
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Short chain dehydrogenase/reductase family 16C member 5 (SDR16C5) is a

keratinocyte differentiation-dependent regulator of cutaneous retinoid metabolism
M Lindtner, J Lachner, S Abbas Zadeh, E Tschachler and L Eckhart Department of Derma-
tology, Medical University of Vienna, Vienna, Austria
The metabolism of retinoids influences the homeostasis of the skin and represents an
important target of therapies in dermatology. Short chain dehydrogenase/reductase family
16C member 5 (SDR16C5) is a member of the SDR enzyme family that converts retinol into
retinaldehyde and retinaldehyde into retinoic acid. The aim of this study was to determine the
expression pattern of SDR16C5 in human skin and skin appendages. Human primary
epidermal keratinocytes were induced to differentiate in vitro. SDR16C5 mRNA and protein
levels were determined by quantitative RT-PCR and western blot analysis. The expression
pattern of SDR16C5 in human skin was investigated by immunohistochemistry. Gene
expression analysis in human organs showed predominant expression of SDR16C5 in the
skin. SDR16C5 mRNA and protein strongly increased in abundance during terminal differ-
entiation of keratinocytes in monolayer culture and in organotypic skin models. In human
skin, SDR16C5 was detected in the granular layer of the epidermis. In addition, SDR16C5
was expressed in sebaceous glands. The results of this study suggest that SDR16C5 is a ker-
atinocyte differentiation-dependent regulator of cutaneous retinoid metabolism.
142

Epidermal equivalents on nonwoven collagen scaffolds

E Sytina, T Tenchurin and A Panteleyev NBICS, NRC “Kurchatov Institute”, Moscow, Russian
Federation
The use of natural polymers such as collagen for tissue engineering has many advantages
providing cells with an environment of natural topography and rich of bioactive cues.
Nevertheless, as compared to synthetic polymers, electrospinning of such materials is still a
methodological challenge. Two nonwoven scaffolds were fabricated by collagen dispersion
in hexafluoroisopropanol (HFIP) (microfibrous) and in acetic acid (nanofibrous) and stabilized
by genipin. The helical structure of collagen was retained in acetic acid, but not in HFIP.
Epidermal equivalents were prepared using human primary keratinocytes on both types of
materials. There were up to seven layers of live cells with well-defined granular layer in the
stratified epithelium obtained on nanofibrous scaffolds. The stratum corneum (SC) was well
pronounced and desquamation was evident. The patterns of involucrin expression were
similar, but not identical to the normal epidermis: it demarcated all suprabasal layers, not the
uppermost ones as it was shown for filaggrin. The basement membrane (BM) component
laminin 5 was deposited on the surface of the fibers, but a compact BM structure was not
formed. CK5 expression was not limited to the basal layer, but observed in all living layers of
the equivalent. The stratified epithelium formed on the microfiber materials also had a well-
distinguishable granular layer and SC. But SC was thinner as compared to nanofiber samples.
The expression pattern of involucrin was much closer to normal than on nanofiber scaffold
while filaggrin and CK5 showed localization similar to nanofiber scaffolds. The laminin 5
positivity was insignificant. Thus, we have managed to obtain nonwoven collagen matrices of
two different types (nanofibrous and microfibrous) which both support the formation of
stratified epithelium. Of note, the use of nanofibrous material yields epidermal equivalents
with more prominent basal layer and synthesis of BM components, while equivalents on
microfibrous material gave more “normal” patterns of involucrin and filaggrin expression.
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Non-invasive skin sample collection: Comparing D-squame and the Smart

Sticker
J Ostojic, A Tapia, A Nguyen, J Rock and M Howell DermTech, Inc., La Jolla, CA
Collection of stratum corneum via tape stripping is a minimally invasive procedure applied in
a number of fields, including identification of epidermal biomarkers in skin cancers and in-
flammatory disorders. Tape stripping is an established technique; however, the number and
types of tapes used in different studies vary widely. As an example, the most commonly used
tape, D-squame skin sampling disc (CuDerm), is applied between 10-35 consecutive times to
the sampling site. Repeated tape stripping is likely to result in increased local inflammation,
potentially complicating comparison and interpretation of gene expression changes. To
optimize data translatability, there is a need to define a robust operating protocol for
epidermal tissue collection, including the definition of the least invasive sampling tape. In this
study, we have compared the Smart Sticker (DermTech) to the D-squame skin sampling disc
(CuDerm) by collecting non-overlapping adjacent volar forearm skin of twenty healthy vol-
unteers. The performance was tested by measuring the epidermal tissue content on tapes,
levels of induced erythema, and the quantity of extracted nucleic acids. We report signifi-
cantly lower levels of erythema when stripping four consecutive times with the Smart Sticker
compared to the four D-squame skin sampling discs. While having a smaller adhesive sur-
face, four Smart Stickers lifted significantly higher amounts of tissue per tape, and yielded
more nucleic acids per cm2, compared to four D-squame sampling discs. Our data highlights
the applicability of the Smart Sticker for fast, highly efficient, and truly non-invasive
epidermal tissue collection.
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An innovative moisturizer to break inflamm’dryness vicious circle

C Bize, E Le Gelebart and C Garcia Research & Innovation, SEPPIC, La Garenne Colombes,
France
Dry skin is a common skin disorder among the general population. It is characterized clin-
ically by rough, scaly, and often itchy skin that has lost its normal mechanical properties
(especially a loss in elasticity). It is a sign of dysfunction of the epidermis, especially of the
stratum corneum. This defective barrier function stimulates the production and the secretion
of cytokines, which in turn may cause cutaneous inflammation and weaken the barrier.
Indeed, barrier disruption may stimulate signaling cytokine cascades that engage not only the
desired epidermal homeostatic response, but also inflammatory events involving the deeper
layers of the skin and the endothelium. The elicitation of inflammation as a result of barrier
disruption can maintain skin dryness creating a vicious circle that we called Inflamm’dryness.
A botanical extract obtained from Helichrysum stoechas dedifferentiated cells was able to
break this vicious circle. First of all, this extract induced a decrease of pro-inflammatory
mediators such as PGE2 and promoted the synthesis of the beneficial molecules of resolution
to regulate skin homeostasis (e.g. 15-HETE). Moreover, histological and TEM analysis clearly
showed that this active ingredient boosted the formation of stratum corneum: the thickness
was increased by 77%. Moreover, the number of keratohyalin granules was increased by 49%
and NMF content by 29%. TEM analysis also demonstrated that Helichrysum stoechas extract
reduced intercellular spaces between the basal keratinocytes (-61%). Finally, this active
ingredient helped restore the skin barrier function to limit dehydration by reducing tape-
stripping-induced TEWL by 78%. In human volunteers with dry skin, this botanical extract
increased moisturization (corneometer) by +32% vs. placebo. In human explants, the
moisturization effect has been associated with an increase of 150% of the number of lacunae
confirming hydration efficacy. To sum up, Helichrysum stoechas extract helped the resolution
of inflammation of dry skin leading to a restoration of the skin barrier function and in fine,
increased epidermal moisturization.
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Modulating mechanisms associated with skin barrier function effectively

alleviates 2 common concerns associated with sensitive skin
G Kalahasti, S Burkes-Henderson, B Durkee, D Gan and L GildeaMary Kay Inc., Addison, TX
Sensitive skin is a common condition characterized by discomfort with visible symptoms such
as dryness and redness, usually triggered by hypersensitivity to a range of stimuli - physical,
chemical, and hormonal. Previous studies have shown that impaired barrier function as one
of the most predisposing factors in triggering skin sensitivity. In addition, decreased levels of
intercellular lipids, impaired epidermal cohesion, and overreactive sensory receptors was
observed in individuals with sensitive skin. However, there are very limited treatment options
that are effective in treating sensitive skin. Here, we designed a cosmetic formulation to target
3 key factors that can help alleviate symptoms associated with skin sensitivity: a combination
of lipid profile identical to the skin’s natural ratio - 1:3:1 ceramides, cholesterol and fatty
acids, a nociceptor (TRPV-1) antagonist, and a botanical extract that reduces the expression of
proinflammatory cytokines. An IRB approved, controlled clinical study was conducted to
evaluate facial redness in volunteers with moderate to persistent facial redness after 4 weeks
and barrier recovery at 24 hrs. following barrier disruption via tape stripping. The cosmetic
formulation significantly decreased visible redness after 2 and 4 weeks compared to baseline
and accelerated barrier recovery compared to untreated controls. This formulation provides
an effective treatment to alleviate 2 of the most common concerns associated with sensitive
skin.
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Betaine, a natural osmolyte, regulates tight junction protein amount and

localization in normal human epidermal keratinocytes
H Anglenius1, M Toriseva2, L Rauhala3, JJ Hakkarainen4, E Siljamäki5, S Pasonen-Seppänen3,
S Peltonen6, J Peltonen7, R Tammi3, K Tiihonen1 and V Kähäri6 1 Global Health & Nutrition
Science, IFF Health & Biosciences, Kantvik, Finland, 2 FICAN West Cancer Centre, Cancer
Research Laboratory, University of Turku and Turku University Hospital, Turku, Finland, 3
Institute of Biomedicine, University of Eastern Finland, Kuopio, Finland, 4 School of Phar-
macy, University of Eastern Finland, Kuopio, Finland, 5 MediCity Research Laboratory,
University of Turku, Turku, Finland, 6 Department of Dermatology, University of Turku and
Turku University Hospital, Turku, Finland and 7 Institute of Biomedicine, University of
Turku, Turku, Finland
Tight junctions (TJs) connecting adjacent keratinocytes to each other are part of skin’s
permeability barrier. Betaine is a natural intracellular osmolyte, that is obtained in diet but it is
also used as a cosmetic ingredient. We utilized liquid chromatography to determine the
betaine amount in the human skin samples. In addition, freshly isolated human epidermal
keratinocytes (NHEKs) were used to investigate how betaine affects TJ protein and differen-
tiation markers expression, as well as their localization with indirect immunofluorescence.
When betaine content was measured from non-treated human skin samples separated into
dermal and epidermal fractions, the betaine content was higher in epidermis than in dermis,
indicating that betaine is being transported to the epidermis from dermis. When freshly
isolated NHEKs were treated with betaine, TJ protein zonula occludens -1 (ZO-1) and dif-
ferentiation marker involucrin were increased at protein level. Indirect immunofluorescence
staining showed a prominent localization of TJ proteins ZO-1 and claudin-1 at cell-cell
contacts in betaine treated keratinocytes. In conclusion, the results indicate that betaine could
modulate TJ protein level in the differentiating NHEKs, and promote the formation of TJs.
Together with the higher content in epidermis in human skin samples, the results suggest a
role for betaine in formation of the skin’s permeability barrier.
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Cereus grandiflorus (Cactus) Flower Extract e A New Natural Skin Anti-Aging

Ingredient with Multiple Properties
L Barilleau1, R Abdayem1, C Nègre2 and D Fagot1 1 L’Oréal, Chevilly-Larue, France and 2
YSL Beauté, Levallois, France
Skin aging signs are the result of the combination of several phenomena such as chronic
exposure to exposome and the slowdown of repair processes and cell renewal. Identify an
efficient natural ingredient, which can act both on the prevention of stress and on the stim-
ulation of endogenous repair mechanisms, is a challenging target. Cereus grandiflorus be-
longs to the Cactaceae family (cactus). It is native from the desert regions of the Antilles,
tropical America, and Mexico. Its flowers, sweet scented, bloom with white petals only at
night during six hours. This medicinal flower is traditionally used to treat heart diseases. It is
rich in sugars such as glucose, and fructose, amino acids, acids (citric, fumaric, malonic),
alcaloids and flavonoids, which are known for their cosmetic properties. The present study
aimed at evaluating the cosmetic benefits of this natural hydro- glycerin extract of Cereus
grandiflorus flowers from Moroccan geographical origin. The measured cosmetic benefits of
the ingredient were its antioxidant and anti-inflammatory properties as well the impact of the
extract on keratinocyte metabolism and migration and corneocyte desquamation. In in vitro
tests, this extract showed a broad-spectrum antioxidant action (Anti 1O2, OH�, anti O2

� -,
ORAC test). Moreover, it showed preventive effect on IL-6 release by keratinocytes in in-
flammatory state induced by phorbol 12-myristate 13-acetate (PMA). This reduction of IL-6
release suggests a potential anti-inflammatory effect. Using the Mito TrackerTM red and green
FM, we showed that this extract increases keratinocyte and fibroblast mitochondrial activities.
In an artificial keratinocyte wound healing test, the extract stimulated cells migration. Finally,
we demonstrated that the extract decreases the stratum corneum cohesion in an ex vivo skin
model, presenting a similar peeling effect as glycolic acid. Taken together, these results
suggest that the Cereus grandiflorus extract appears as a valuable cosmetic ingredient towards
skin protection, recovery and refinement of skin texture.
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Fibrillin-rich microfibrils: Key components of dermal-epidermal junction

architecture?
A Langton1, A Chien2, S Kang2, L Rhodes1, C O’Connor3, M Bell3, C Griffiths1 and R Watson1

1 Centre for Dermatology Research, The University of Manchester, Manchester, United
Kingdom, 2 Department of Dermatology, Johns Hopkins University School of Medicine,
Baltimore, MD and 3 Walgreens Boots Alliance, Nottingham, United Kingdom
Understanding skin health and disease across global populations is of great importance yet
the majority of studies focus primarily on individuals with lightly-pigmented skin. We ob-
tained skin biopsies from photoprotected buttock of healthy, young (18-40 years; n ¼ 33)
individuals of black African, South Asian, Hispanic and white European ancestries. Our study
cohort demonstrated diversity of pigmentation levels, with skin types ranging from lightest to
darkest according to Individual Typology Angle (ITA) e an objective spectrophotometric skin
colour classification consisting of 6 groups: ‘very light’; ‘light’; ‘intermediate’; ‘tan’; ‘brown’;
and ‘dark’. In the ‘dark’ and ‘brown’ groups, epidermal thickness and dermal-epidermal
junction (DEJ) convolution were significantly increased as compared to those in the ‘light’ and
‘very light’ groups, whereas measurements for the ‘tan’ and ‘intermediate’ groups were
midway (P < 0.001). Fibrillin-rich microfibrils (FRM) are located at the DEJ in candelabra-like
cascades, with concentration at the base of rete pegs. The distribution of FRM was assessed
across all skin types; for individuals in ‘dark’ or ‘brown’ groups FRM were significantly more
abundant (44.5% and 40.2%, respectively) than those in ‘light’ and ‘very light’ groups (28.6%
and 26.9%, respectively), whereas those in the ‘tan’ or ‘intermediate’ groups were midway
(33.7% and 30.8%, respectively; P < 0.001). A positive correlation exists between DEJ
convolution and FRM abundance (r ¼ 0.379; P < 0.001) suggesting that FRM may contribute
to DEJ structure and integrity. This study demonstrates that fundamental differences exist in
skin structure and composition in individuals of diverse geographical ancestry and suggest a
role for FRM in DEJ architecture.
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Dermo-cosmetic formulations containing Rhealba� oat sap improve fragile

skin barrier function and protect against pollution
P Bianchi1, C Jacques-Jamin1, N Roullet1, C Satge1, F Carballido2, S Bessou-Touya1 and H
Duplan1 1 Applied research, Pierre Fabre Laboratories, Toulouse, France and 2 Dermato-
logical Laboratories ADERMA, Pierre Fabre Dermo-cosmétique, Lavaur, France
The skin provides a major interface between the body and the environment and offers a
biological barrier against air pollutants. Recent epidemiological studies suggest that pollut-
ants negatively affect human skin and exacerbates preexistent skin diseases. Fragile skins
show impairment of the epithelial barrier function with a lower resistance to aggressions. The
aim of this study was to evaluate the efficacy of formulations, containing Rhealba� oat sap, to
provide a “shield effect” against pollution and reinforce fragile skin barrier function. The
“shield effect” was evaluated on skin explants, by the quantification of a radiolabeled outdoor
pollutants (B(a)P and Urban Dust PM10) mix penetration. Reconstructed human epidermis
(RHE) were treated with SDS then formulations were topically applied before an outdoor
pollutant stress to mimic fragile skin exposed to environmental pollution. The out-in barrier
function was quantified by measuring the penetration of the fluorescent dye Lucifer Yellow
(LY) through the stratum corneum (SC) and SC lipid synthesis was quantified by HTPLC/UV.
After application of the formulations, the penetration of pollutants through the skin is reduced
significantly up to 50%, demonstrating their “shield effect”. Treatment of RHE with the rich
cream showed a significant inhibition of LY penetration into the SC by 67% vs stressed
control, indicating a fragile skin barrier function strengthening. Moreover, we observed the
decrease of the pollutant penetration in this model. Finally, formulation dedicated to xerosis
increased specific ceramide synthesis up to 50% for esterified ceramides. In conclusion,
dermo- cosmetic formulations, containing Rhealba� oat sap, present a “shield effect” against
pollution and reinforce skin barrier function.
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Skin proteom protection through the chaperone-like activity of an A. agilis

extract
F Pellay, A Fontbonne, J Tisserand, N Lecland, S Weber, I Benoit, E Perrier, S Trompezinski and
A Guyoux NAOSiLS, Aix en provence, France
Proteom encompasses the full set of proteins in a cell and in an organism. It is a highly dy-
namic system that maintains its homeostasis, called proteostasis. In case of loss of proteo-
stasis, impaired proteins accumulate, aggregate and/or saturate detoxifying systems leading to
proteotoxicity which is a hallmark of ageing, involved in most age-related diseases and in skin
ageing. Thereby, protection of the skin proteome is a key challenge to keep a healthy skin and
fight accelerated aging. We discovered and characterized a snow bacteria extract (SBE) that
displays protective effect on the proteome under stressful conditions. SBE is an extract from A.
agilis obtained from Paris snowflakes, rich in 6 different forms of an original protective
pigment: bacterioruberin. To better understand the mode of protection of SBE, we studied its
ability to bind BSA by HPLC and could observed an interaction. Protection through a binding
of proteins reminded us of the chaperone mode of action. To test this hypothesis, we looked at
the capacity of SBE to protect an enzyme activity against a specific, non-oxidative stress (heat
shock). SBE was able to protect the enzyme and preserved its activity (>80% vs 0% without)
despite the temperature shock, validating the chaperone-like activity. We next looked at the
protective effect of SBE on the skin against damages induced by daily stresses. SBE was able to
highly decrease (2.5 to 4-fold) protein carbonylation induced by UV, blue light or pollution
on cultured keratinocytes. Furthermore, SBE was able to completely prevent carbonylation of
proteins in an explant submitted to UV and pollution. Finally, SBE could prevent UV induced
elastin aggregation in tubo and elastin degradation caused by UV and pollution on explant
(100% protection vs 30% for placebo). Our results show that SBE possess a chaperone-like
activity that allows a significant protection of the proteome, making it an innovative ally to
fight against the wide variety of everyday life stresses that leads to premature aging of our skin.
www.jidonline.org S173
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A Method for in vitro assessment of Pollutant Removal Based on a Tailor-made

Pollution Chamber
J Ji, L Chen, W Zhao, Y Wang and J Wang Unilever R&D Shanghai, Shanghai, China
Air pollution has been proved to be associated with skin issues. Protection from pollutants is
desired by consumers and anti-pollution benefits have become a decision factor when
consumers select personal care products. There are a lot of body or face cleansing products
on the market with anti-pollution benefits through pollutant removal, deep cleansing, etc.
Reliable in vitro methods to verify such anti-pollution benefits are demanded. The aim of this
study was to develop an in vitro method to evaluate the pollutant removal efficacy of
cleansing products. To mimic real-life air pollution, a tailor-made pollution chamber was
designed and set up to generate pollutants with tuneable levels by using particular matter
(PM) index at a level of 100-400 mg/cm3. Vitroskin as a skin surrogate was selected for
exposure experiments. Heavy metals and polycyclic aromatic hydrocarbons (PAHs) deposited
onto Vitroskin were measured by inductively coupled plasma- mass spectrometry (ICP-MS)
and gas chromatography-mass spectrometry (GC-MS), respectively. The changes of heavy
metals and PAHs levels on Vitroskin before and after product application by testing products
are used to calculate the pollutant removal efficacy. By use of this method, selected cleansing
product from the market were assessed. The results evidenced that test product could remove
multiple types of pollutants (PM, heavy metals, and PAHs), and the test product was superior
to water in pollutant removal efficacy. The method can be potentially used to compare
pollutant removal efficacy among products.
S174 Journal of Investigative Dermatology (2021), Volume 141
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Evaluation of the SkinCam, a Connected Portable Camera Device, for the

Analysis of Skin Microrelief
S Gougeon1, E Hernandez2, N Chevrot2, T Vergne1, M Cherel1, E Prestat-Marquis1 and E
Valin2 1 Newtone Technologies, Lyon, France and 2 Seppic, La Garenne Colombes, France
Silicone replicas and non-contact methods are effective in analysing the micrometric scale of
the plateaus and furrows that forms the skin microrelief. Yet, a major drawback is the obli-
gation to capture data in research facilities. Therefore, the capacities of a connected portable
camera device, the SkinCam, was evaluated to analyse the skin microrelief in real-time and
while subjects were living their regular daily life routine. The effect of moisturisers on
microrelief was also analysed. From RGB data, 3D depth maps were constructed using shape
from shading algorithms. Roughness heterogeneity (Spa) was computed, and skin profiles
were extracted to calculate furrows/plateaus features: numbers, depth/height and area, as
well as the Ra roughness parameter of profiles. The inner forearm of 18 subjects (23-60 years
old) was evaluated. While living their regular life, they self-performed triplicate acquisitions
at various times. The effect of a vehicle cream containing moisturisers, either saccharide
isomerate, urea or xylitylglucoside-anhydroxylitol-xylitol, was studied, using untreated skin
as a reference. Considering 102 acquisitions series, results show sound coefficients of vari-
ation. We also find the known correlation between the age of subjects and the evolution of
microrelief. Eight hours after a single application, all moisturisers induced a 1.6 to 2.1 folds
decrease of Spa. Only saccharide isomerate and xylitylglucoside-anhydroxylitol-xylitol
decreased Ra (-2.4/-2.3 folds). In terms of microrelief, the area of plateaus was reduced by 1.3
to 1.9 folds by all active ingredients, the highest effect being for xylitylglucoside-anhydrox-
ylitol- xylitol. The height of plateaus is also diminished by all moisturisers, from -1.5 (urea)
to -2.1 folds (xylitylglucoside-anhydroxylitol-xylitol). The SkinCam enables microrelief
analysis, even under nomadic conditions. It allows monitoring of changes upon moisturisers
application.
153

Effect of AVENE thermal spring water on skin barrier mechanical properties by

atomic force microscopy
C Mias1, C Delsol2, H Duplan1 and S Bessou-Touya1 1 Applied Research, PIERRE FABRE
DERMO-COSMETIQUE, Toulouse, France and 2 Medical Direction - Laboratoires derma-
tologiques Avène, Lavaur, France
The mineral content of thermal spring waters (TSW) applied at the surface of the skin can
directly influence the skin barrier. Indeed, our previous study showed that low-mineralized
AVENE TSW protects the stratum corneum from dehydration as compared to a mineral-rich
TSW (MR TSW) and maintains skin surface ultrastructure. While many TSW have been
recognized to have beneficial effects on skin; little is known about their localized and their
specific effects on skin barrier biomechanics at the nanometric scale. For that purpose, the
aim of this study was to compare the effects of Avène TSW with MR TSW on biomechanical
barrier properties of the skin under homeostasis condition using atomic force microscopy
(AFM). In this study, AFM was used to obtain a precise nanomechanical mapping of the skin
surface, giving specific information on skin topographical profile and elasticity after three
applications of both TSW. First, analysis of the topographical profile of skin samples showed a
specific compaction of the skin layers after application of the positive reference characterized
by an increase of the total number of external skin layers, compared to NT samples. MR-TSW
applications also induced a compaction of corneocytes. Interestingly, AVENE TSW did not
modify skin topographic profile. Then, using high resolution force/volume acquisitions, we
measured the elastic modulus, directly corelated to skin rigidity. Data showed that the elastic
modulus strongly and significantly increased after MR-TSW applications, as compared to NT
skin. In contrast, applications of AVENE TSW did not increase elastic modulus. In conclusion,
all these data demonstrate that applications of a MR-TSW significantly modify skin barrier
properties by inducing skin surface layers compaction and skin rigidity. Interestingly, AVENE
TSW did not modify topographical profile of skin explants and did not induced mechanical
stress at the level of the SC, by maintaining the skin surface integrity.
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Percutaneous egression of ions as a marker of skin barrier function?

1 2
C Chiang and H Maibach 1 University of Rochester School of Medicine and Dentistry,
Rochester, NY and 2 Department of Dermatology, University of California, San Francisco,
San Francisco, CA
Skin provides critical barrier properties that enable terrestrial life. Myriad research has
focused on the “water barrier” to transepidermal water loss (TEWL) despite there being a
multitude of skin barrier properties. We asked what other barrier properties may have been
overlooked and compiled data demonstrating the “electrolyte barrier” to be of clinical
relevance. Specifically, data summarized within this review demonstrate that the percuta-
neous egression of ions, or the outward diffusion of ions through skin, is a useful marker of
assessing skin barrier function; experimental damage to skin in vivo or ex vivo frequently
induced increased ion flux rates through the epidermis, in addition to expected increases to
TEWL values. Interestingly, barrier perturbation did not always result in a concomitant rise in
TEWL with increased transepidermal ion flux rates, indicating a distinction between the two
barriers. Quantifying the percutaneous egression of ions in response to physical or chemical
alterations therefore offers additional data into barrier status that may not be captured with
TEWL studies, exclusively. Continued efforts should be made to 1) advance this technique as a
method of assessing skin status, and 2) enhance our understanding of other barriers and
mechanisms.
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Update on genetics of atopic dermatitis e meta-analysis of five genome-wide

association studies and subgroup analysis of severe and mild atopy
A Pasanen1, L Huilaja1, E Sliz2, J Kettunen2 and K Tasanen1 1 Department of Dermatology,
PEDEGO Research Unit, Medical Research Center Oulu, Oulu, and University Hospital and
University of Oulu, Oulu, Finland, Oulu, Finland and 2 Center for Life Course Health
Research, Faculty of Medicine, and Biocenter Oulu, University of Oulu, Oulu, Finland, Oulu,
Finland
Atopic dermatitis (AD) is a common chronic inflammatory skin disease that affects up to 20%
of children and 10% of adults. AD is characterized by dry, itchy skin and recurring eczem-
atous lesions, thought to be triggered by environmental factors in genetically susceptible
individuals. Genetic variation has a high contribution to AD, with heritability estimates up to
90%. The major predisposing genetic factors for AD include loss-of-function variants in
filaggrin (FLG) gene that lead to epidermal barrier dysfunction, and variants in immune
regulatory genes, such as interleukin-13 (IL13). To identify further genetic factors of AD, we
conducted a fixed-effects meta-analysis of five genome-wide association studies in 37,541
cases and 1,056,519 controls with data from FinnGen, UK Biobank, Estonian Biobank, EA-
GLE Consortium, and BioBank Japan. We detected multiple associated loci of which 15 were
not previously associated with AD. The novel loci comprise associations in basic helix-loop-
helix family member e40 (BHLHE40) and matrix metallopeptidase 12 (MMP12) genes with
roles in variety of immune features, as an example. In a subgroup analysis of mild (patients
treated with topical corticosteroids) and severe (treatment with tacrolimus, pimercolimus,
cyclosporine and/or dubilumab) AD in the FinnGen data, we detected differing effect sizes for
AD risk variants according to AD severity, with largest effect sizes for severe AD. In
conclusion, we report novel genetic risk loci that associate with AD and report differing
genetic architecture in mild vs. severe AD. Our findings complement the knowledge of the
genetic background of AD and may underlay development of new treatment strategies.
Consortium authors: FinnGen, Estonian Biobank Research Team Acknowledgements: Bio-
bank Japan Project, EAGLE Consortium.
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Targeted ex-vivo correction of COL7A1 through RNP-based CRISPR/Cas9 and

Homology- Directed Repair to treat recessive dystrophic epidermolysis bullosa
A Izmiryan1, C Berthault1, O Gouin1, M Chen2, D Woodley3, S Gaucher1 and A Hovnanian1

1 INSERM 1163-Imagine Institute, Paris, France, 2 Norris Comprehensive Cancer Center, Los
Angeles, CA and 3 The Keck School of Medicine, Los Angeles, CA
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 critical attachment
structures that adhere the epidermis to the dermis. Here, we achieved highly efficient
COL7A1 editing in primary RDEB keratinocytes, fibroblasts, and 3D-skin grafts through
CRISPR/Cas9-mediated Homology Directed Repair. First, we designed three guide RNAs
(gRNAs) targeting the specific mutation or sequences in close distance to the c.6508C>T
(p.Gln2170*) mutation to be corrected in exon 80. Chemically modified gRNAs were
delivered together with high fidelity Cas9 as a ribonucleoprotein complex by nucleofection
(RNP). Among the gRNAs tested, one intronic gRNA achieved up to 73% cleavage activity in
RDEB keratinocytes and fibroblasts. We also evaluated their off-target activity in RDEB cells
and found no evidence for non-specific cleavage activity at the in-silico predicted sites. We
treated RDEB keratinocytes and fibroblasts with site-specific RNPs together with the corre-
sponding Donor delivered as ssODN without antibiotic or fluorescent-based selection. Up to
58 % of genetic correction and C7 rescue were observed in bulk-nucleofected RDEB kera-
tinocytes and fibroblasts as assessed by allele-specific TaqMan-ddPCR and Western blotting.
Grafting of genetically corrected 3D skin equivalents onto nude mice induced re-expression
and normal localization of type VII collagen as well as anchoring fibril formation at the
dermal-epidermal junction at five and ten weeks post-grafting. Our study demonstrates a
highly efficient and precise genome editing applicable to all mutations in exon 80 of COL7A1
in primary RDEB keratinocytes and fibroblasts. This approach has a potential for future ex-
vivo clinical applications.
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Comparing adenine base editing and CRISPR-Cas9 gene editing strategies to

correct recurrent mutations in RDEB primary fibroblasts
A Sheriff1, S Tekkela1, I Brooks1, G Naso2, A Petrova2, L Liu1, JE Mellerio1, L Laczmanski3, JA
McGrath1 and J Jackow1 1 St John’s Institute of Dermatology, King’s College London, London,
United Kingdom, 2 Molecular and Cellular Immunology Section, UCL Great Ormond Street
Institute of Child Health, London, United Kingdom and 3 Institute of Immunology and
Experimental Therapy, Polish Academy of Sciences, Wroclaw, Poland
Recessive dystrophic epidermolysis bullosa (RDEB) is an inherited blistering skin disorder
which has no cure and only limited treatments. RDEB is caused by mutations in COL7A1
encoding type VII collagen (C7), the major component of skin anchoring fibrils. Most path-
ogenic COL7A1 mutations in RDEB are point mutations involving single nucleotides, often
resulting in premature termination codons (PTC), leading to nonsense-mediated mRNA decay
and no C7 protein expression. Adenine base editing (ABE) mediates A-T to G-C base pair
changes and so is particularly suited for correcting PTC mutations which are caused by C>T
mutations. Patient-derived fibroblasts carrying the RDEB PTC mutation c.5047 C>T
(p.Arg1683*) in exon 54 of COL7A1 were electroporated with a single guide RNA and either
ABE 7.10 mRNA or Cas9 ribonucleoprotein with a oligodeoxynucleotide donor template. We
demonstrated permanent correction of the PTC causative mutation using both ABE and
Homology Directed Repair-mediated CRISPR-Cas9 approaches and compared editing out-
comes. Sanger sequencing, TOPO cloning and next-generation sequencing showed a
correction efficiency of 23% using either ABE or CRISPR-Cas9. Notably, however, there were
no detectable insertion or deletion (indel) mutations using ABE, but TIDE analysis uncovered
indel mutations as a by-product of non-homologous end joining processes in CRISPR-Cas9
edited fibroblasts. Ongoing work will evaluate full-length COL7A1 mRNA expression post-
correction, functional protein restoration and any off-target editing. ABE appears to be as
efficient as Homology Directed Repair-mediated CRISPR-Cas9 gene editing in COL7A1 with
a potentially better safety profile and may have clinical utility in RDEB.
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Targeting gene expression at the ribosome: Correction of the mutation

LAMB3R635X in Epidermolysis bullosa
J Bauer1, F Andreas2, R Adriana3, P Rathner3,5, K Poeltner2, J von Hagen4, C Mosshammer2, C
Gerner5, J Krauss6 and H Breitenbach-Koller2 1 Dept. of Dermatology, University Hospital
Salzburg, Paracelsus Medical University, Salzburg, Austria, 2 Dept. of Biosciences, Uni-
versity of Salzburg, Salzburg, Austria, 3 Institute of Inorganic Chemistry, Johannes Kepler
University, Linz, Austria, 4 Dept.of Life Science Engineering, Technische Hochschule Mit-
telhessen, Gießen, Germany, 5 Institute for Analytical Chemistry, University Vienna, Vienna,
Austria and 6 KBHB Konsult Ges.m.b.H, Salzburg, Austria
In biomedicine some target proteins are considered to be undruggable. These targets can be
modulated by adapting ribosomal gene expression. We have tested this hypothesis in severe
junctional epidermolysis bullosa (sJEB), in which homozygosity for premature termination
codon (PTC) mutations in skin anchor protein LAMB3 is pathogenic. RiboScreen� technology
generates specialized ribosomes that ignore the PTC signal in LAMB3mRNA. Using
RiboScreen�, we first assayed yeast ribosomal variant strains with functional depletions of
ribosomal proteins in order to identify a first in class target ribosomal protein, rpL35, for a
repair of LAMB3PTC production. Modulating rpl35 function triggers the ribosome to increase
production levels of full-length Lamb3 protein harboring the PTC mutation. Next, using
RiboScreen�, we identified candidate ligands, the clinically developed drugs artesunate and
atazanavir, for both yeast and human rpL35. Binding of these two molecules to human rpL35
was tested in vitro using solution nuclear magnetic resonance (NMR) spectroscopy, and both
drugs target rpL35 with overlapping binding sites at an N-terminal rpL35 domain that is
accessible on the assembled ribosome. Next, using a yeast based semi- automated dual
luciferase protein expression assay, RiboScreen� showed biological activity of artesunate and
atazanavir in promoting increased production levels of full-length Lamb3PTC protein. Finally,
using a human cell line engineered for homozygosity of LAMB3R635XPTC, the biological
activity of artesunate was confirmed in a human keratinocyte cell model.
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CRISPR/Cas9 nickase mediated gene therapy in primary keratinocytes derived

from patients with EPPK
T Trafoier1, S Hainzl2, T Kocher2, U Koller2, J Reichelt1, C Heufler Tiefenthaler1 and M
Schmuth1 1 Department of Dermatology, Medical University Innsbruck, Innsbruck, Austria
and 2 Department of Dermatology, Paracelsus Medical University Salzburg, EB House,
Salzburg, Austria
Epidermolytic palmoplantar keratoderma (EPPK) is a rare, autosomal dominantly inherited
skin disorder. The disease is often caused by heterozygous point mutations in the keratin 9
gene (KRT9) coding for the type I intermediate filament (IF) protein keratin 9 (K9), whose
expression is confined to the suprabasal layers of palmoplantar epidermis. Integration of
mutant K9 into the IF cytoskeleton has a dominant negative effect resulting in massive
thickening and making it prone to develop fissures, infections, and severely impairing the
flexibility of hands and feet. The aim of this project is to correct the IF fragility in EPPK patient-
derived primary keratinocyte (KC) cultures by establishing a CRISPR/Cas9 D10A double-
nicking approach to induce non-homologous end joining (NHEJ) mediated silencing of the
mutant disease-causing allele while leaving the wild-type (WT) allele intact. To avoid the risk
of integrations into the genome, we used ribonucleoproteins to transfect KCs. We show that
mutant K9 massively reduces cytoskeleton stability, resulting in IF clumping upon stress.
Moreover, we demonstrate successful targeting and NHEJ of KRT9 using a pair of gRNAs, one
of which targets the mutation in an allele specific manner. Using sequencing, we identified
single cell clones with a premature STOP-codon on the mutated allele. These clones show a
stable K9 IF structure after stress application, similar to the WT controls. Taken together, these
results demonstrate CRISPR/Cas9 nickase-mediated rescue of IF fragility due to mutant K9 in
primary cultured KCs.
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Genome-wide association meta-analysis of acne reveals 29 novel risk loci and

molecular overlap with Mendelian hair and skin disorders and other complex traits
J Saklatvala3, B Mitchell1, N Martin1, J Barker3, J Han2, C Smith3, M Renteria1 and M
Simpson3 1 QIMR Berghofer, Brisbane, QLD, Australia, 2 Indiana University Melvin and
Bren Simon Cancer Center, Indianapolis, IN and 3 King’s College London, London, United
Kingdom
Acne vulgaris is a highly heritable skin disorder that primarily impacts facial skin. Severely
inflamed lesions may leave permanent scars that have been associated with long-term psy-
chosocial consequences. Current treatments are limited in their efficacy and tolerance and
there is a substantial unmet medical need. Improved understanding of the pathogenic
mechanisms of acne is critical for the development of novel therapies that could replace or
supplement existing approaches. Here, we perform the largest GWAS meta-analysis to date
comprising 20,165 individuals with acne from nine independent cohorts from Australia,
Finland, Norway, the Netherlands, the UK and the USA; a four-fold increase in cases on the
previous largest acne meta-analysis. We identify 29 novel genome-wide significant loci and
replicate 14 of the 17 previously identified risk loci, bringing the total number of reported
acne risk loci to 46. Using fine-mapping and eQTL colocalisation approaches we identify
putative causal genes at several novel acne susceptibility loci that have previously been
implicated in Mendelian hair and skin disorders, including ectodermal dysplasia, man-
dibulofacial dysostosis and pustular psoriasis. We identify shared genetic aetiology between
acne, hormone levels, hormone-sensitive cancers and psychiatric traits. Finally, we show that
a polygenic risk score calculated from our results explains up to 5.6% of the variance in acne
liability in an independent cohort.
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Nucleolar TFIIE plays a role in ribosomal biogenesis and performance

1 1 2 3 3 1
T Phan , P Maity , C Ludwig , L Streit , J Michaelis , K Scharffetter-Kochanek and S Iben1 1
Dermatology and Allergology, University Hospital Ulm, Ulm, Germany, 2 Bavarian Center
for Biomolecular Mass Spectrometry, Technical University Munich, Munich, Germany and 3
Biophysics, University Ulm, Ulm, Germany
Ribosome biogenesis is a highly energy-demanding process in eukaryotes which requires the
concerted action of all three RNA polymerases. In RNA polymerase II transcription, the
general transcription factor TFIIH is recruited by TFIIE to the initiation site of protein-coding
genes. Distinct mutations in TFIIH or TFIIE lead to the rare autosomal recessive disorder
trichothiodystrophy (TTD) characterized by a variety of symptoms including brittle hair,
ichthyosis, and premature aging symptoms. While TFIIH is known to play an additional role
in the production of ribosomal RNA (rRNA) by RNA polymerase I, the involvement of TFIIE in
the RNA polymerase I transcription remains unknown. Here we uncovered an unexpected
role of TFIIE in rRNA synthesis by RNA polymerase I. With high resolution microscopy we
detected TFIIE in the nucleolus, at the site of active rRNA production. With specific inhibition
of the RNA polymerase I transcription, TFIIE de-localizes from the nucleolus, implying RNA
polymerase I transcription-dependent localization of TFIIE to the nucleolus. Mutations in
TFIIE affects gene-occupancy of RNA polymerase I, rRNA maturation, ribosomal assembly
and performance. In consequence, the elevated translational error rate with imbalanced
protein synthesis and turnover results in an increase in heat-sensitive proteins. The results of
our study unravel a novel role of TFIIE in RNA polymerase I transcription and identify loss of
proteostasis as a possible pathomechanism in TTD.
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Loss-of-function variants in SERPINA12 underlie autosomal recessive

palmoplantar keratoderma
J Mohamad1,2, O Sarig1, L Malki1,2, T Rabinowitz2, S Assaf1,2, K Malovitski1,2, M Pavlovsky1,
N Shomron2, L Samuelov1,2 and E Sprecher1,2 1 Division of Dermatology, Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel and 2 Sackler Faculty of Medicine, Tel-Aviv University, Tel
Aviv, Israel
Inherited palmoplantar keratodermas (PPKs) refer to a large and heterogeneous group of
conditions resulting from abnormal epidermal differentiation and featuring thickening of the
skin of the palms and soles. Here, we aimed at delineating the genetic basis of an autosomal
recessive form of PPK manifesting with erythematous hyperkeratotic plaques over the palms
and soles, extending to non- palmoplantar areas and associated with peripheral peeling of the
skin. Whole exome sequencing revealed homozygous nonsense variants in the SERPINA12
gene in affected individuals. SERPINA12 encodes vaspin, a serine protease inhibitor. The
SERPINA12 disease-causing variants were found to result in reduced vaspin expression in
patient skin biopsies. SERPINA12 downregulation in three- dimensional skin equivalents was
associated with marked epidermal acanthosis and hyperkeratosis, replicating the human
phenotype. Moreover, decreased SERPINA12 expression resulted in reduced vaspin-mediated
inhibition of kallikrein 7 activity as well as decreased levels of desmoglein-1 and corneo-
desmosin, two known kallikrein 7 substrates which have been previously implicated in the
pathogenesis of PPKs and peeling skin syndromes. Taken collectively, the present data
demarcate a novel type of autosomal recessive PPK, attribute to vaspin a role in skin biology
and emphasize the importance of mechanisms regulating proteolytic activity for normal
epidermal differentiation.
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Nonsense-mediated mRNA decay inhibitors perspectives for recessive

dystrophic epidermolysis bullosa treatment
N Evtushenko, A Beilin, A Novikov, I Vasyutin and N Gurskaya Center for Precision Genome
Editing and Genetic Technologies for Biomedicine, Pirogov Russian National Research
Medical University, Moscow, Russian Federation
Recessive Dystrophic Epidermolysis Bullosa (RDEB) is disabling genodermatosis, caused by
COL7A1 gene mutations. However, different mutation types may have different treatment
approaches. Diseases caused by mutations leading to shifting reading frames and premature
termination codon (PTC) appearance could be mitigated by drugs causing stop codon skip-
ping, such as gentamicin. This application is questionable owing to its cytotoxicity and
nonspecific coverage of engaged transcripts. Nonsense-mediated mRNA decay (NMD) is the
mechanism for translation-dependent elimination of aberrant transcripts with PTC. NMD
inhibitor (NMDI14) disrupts the SMG7-UPF1 interaction and presumably does not interfere
with other cell processes, contrary to PTC-skipping drugs. Here we design a reporter of NMD
activity, compare the effects of different drugs with it, and explore the effect of NMDI14 in
RDEB fibroblasts lines. To evaluate NMD activity in live cells we engineered the genetic
construct encoded two fluorescent proteins, expressed independently. One of the proteins is
encoded by the NMD insensitive template, and the mRNA of another is degraded due to
splicing dependent NMD. We demonstrated the modalities of this reporter in the stable HeLa
cell line, particularly after NMDI14 treatment in comparison to G418 and gentamicin. For
therapeutic potential attest we studied the NMDI14 effect on four lines of RDEB patient fi-
broblasts, which carry mutations, leading to PTC, and one line of healthy donor fibroblasts.
We inspected DDX6, as a P-bodies formation marker, and revealed its enhancement induced
by NMDI14. The COL7A1 transcripts representation after NMDI14 treatment revealed the
additional forms, which increased total COL7A1 transcript presence. This work provides a
new vision on the therapy of nonsense-mutation diseases and points to the balance of short
cytotoxicity NMDI application period and a lengthy presence of expressed long half-life
proteins like collagen VII.
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Molecular characterization of the response to haploidentical mesenchymal

stem cells treatment in recessive dystrophic epidermolysis bullosa patients
S Herraiz-Gil1, L Martı́nez-Santamarı́a1, M Arriba1, R Maseda2, E Chacón-Solano1, S Lwin3,
JA McGrath3, R Sacedón4, C Leon1 and M Escámez1 1 Department of Bioengineering, UC3M;
CIBERER U714; Regenerative Medicine and Tissue Engineering Group, IIS-FJD; CIEMAT,
Madrid, Spain, 2 Department of Dermatology, La Paz University Hospital, Madrid, Spain, 3
King’s College London, London, United Kingdom and 4 Department of Cell Biology, Faculty
of Medicine, UCM, Madrid, Spain
Recessive dystrophic epidermolysis bullosa (RDEB) is an incurable rare skin fragility disorder
characterized by deficient dermo-epidermal adhesion due to mutations in the gene encoding
collagen VII (COL7A1). Patients with RDEB suffer chronic wounds and inflammation, exac-
erbated by pruritus, and ultimately trigger fibrosis and highly aggressive squamous cell car-
cinoma. Although classified as a skin disease, its symptoms affect multiple internal organs and
tissues, which underscores the need for systemic treatment; allogenic mesenchymal stem
cells (MSCs) derived from bone marrow have previously shown some benefit in patients with
RDEB. The goal of this work is to understand the mechanisms by which MSCs exert their
therapeutic effect in the unique context provided by a clinical trial (NCT04153630) in
addition to characterization of the baseline profile of the recruited RDEB patients. Compar-
ative transcriptomic analysis (RNA-Seq) of skin biopsies from 8 patients, before and after the
MSC infusion, revealed differential expression of 41 genes, including some related to key
functions such as inflammatory response (FOS, osteopontin) or pruritus (corneodesmosin). An
enrichment analysis provided further insight highlighting some biological processes such as
barrier function and oxidative stress. Finally, a further interactome network and mechanistic
analysis showed that JAK-Stat and FoxO signaling pathways are modulated as a result of the
MSC action. These preliminary data might be key for predicting the outcome of patient’s
condition, understanding the global and individual response to MSCs and for optimization of
treatment, as well as the development of new ones.
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Allelic specific COL7A1 correction in dominant dystrophic epidermolysis

bullosa fibroblasts
S Tekkela1, A Sheriff1, G Naso2, A Petrova2, L Lu1, J Mellerio1, JA McGrath1 and J Jackow1 1 St
John’s Institute of Dermatology, King’s College London, London, United Kingdom and 2
Molecular and Cellular Immunology Section, UCL Great Ormond Street Institute of Child
Health, London, United Kingdom
Dominant dystrophic epidermolysis bullosa (DDEB) is an inherited blistering skin disease
resulting from heterozygous mutations in COL7A1, encoding the anchoring fibril protein,
type VII collagen (C7). The prototypic mutation is a single nucleotide substitution affecting a
glycine residue within the C7 triple helix, resulting in dominant-negative interference be-
tween the mutant and wild- type allele-generated C7 proteins. Current treatment options for
DDEB are limited although recent advances in genome editing technologies, specifically in
base editing, offer new opportunities for clinical development. Adenine base editing (ABE)
mediates A-T to G-C base pair changes and so is particularly suited for correcting mutations
which are caused by G>A mutations, which account for w60% of all pathogenic COL7A1
mutations in DDEB. Genome editing can feasibly restore normal gene function by directly
correcting the mutated allele, thereby reducing dominant-negative interference, and reca-
pitulating normal C7 homotrimer assembly. For this study, skin was obtained from a DDEB
patient with a recurrent glycine substitution in exon 73: c.6082G>A (p.Gly2028Arg). ABE
was used to precisely reverse the mutation without double-stranded DNA breaks. We elec-
troporated skin fibroblasts isolated using the Invitrogen Neon Transfection System, with ABE
7.10 mRNA and a single guide RNA targeting the mutation site. High transfection efficiency
was demonstrated by GFP-positive cells and Sanger sequencing of the ABE-edited fibroblasts
revealed 5% correction at the genomic DNA level. Although greater editing efficiency will be
needed for clinical translation, this study provides preliminary data that ABE is a potentially
useful approach in developing new treatments for DDEB.
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Co-existence of pachyonychia congenita and hidradenitis suppurativa: more

than a coincidence
M Pavlovsky1, A Peled1,2, O Sarig1, N Astman3, L Malki1,2, O Meijers1, J Schwartz4, D
Hansen4,5, E Sprecher1,2 and L Samuelov1,2 1 Division of Dermatology, Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel, 2 Sackler Faculty of Medicine, Tel-Aviv University, Tel-
Aviv, Israel, 3 Department of Dermatology, Sheba Medical Center, Ramat Gan, Israel, 4
Pachyonychia Congenita Project, Holladay, UT and 5 Department of Dermatology, Uni-
versity of Utah, Salt Lake City, UT
The co-existence of pachyonychia congenita (PC) and hidradenitis suppurativa (HS) has been
reported in case reports. However, the pathomechanism underlying this association and its
true prevalence are unknown. Here, we studied a large kindred in which HS was diagnosed
concomitantly with PC. Direct sequencing of DNA samples obtained from affected family
members demonstrated a missense variant (c.275A>G) in KRT17, encoding keratin 17. In
contrast, no mutations were identified in genes previously reported to be associated with HS.
Abnormal NOTCH signaling has been suggested to contribute to HS pathogenesis. Interest-
ingly, transfection of the KRT17 c.275A>G variant in HaCaT cells resulted in a significant
decrease in NOTCH activity. NOTCH activity was also reduced in primary keratinocytes
obtained from a patient carrying the KRT17 c.275A>G variant. To ascertain the clinical
importance of HS association with PC, we distributed a questionnaire to 815 PC patients
registered with the International PC Research Registry (IPCRR). Seventy two out of 278 re-
sponders reported clinical features consistent with a diagnosis of HS (25.9%). KRT17 muta-
tions were most commonly associated with HS (86%). In conclusion, the co-existence of HS
and KRT17-associated PC may be more common than previously thought. Impaired NOTCH
signaling as a result of KRT17 mutations may predispose PC patients to HS.
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Contribution of miRNAs as epigenetic regulators of Retinol efficacy in the skin

dermis
V Bardey1, N Pelletier2, L Danoux1, C Reymermier2 and A Courtois1 1 BASF Beauty Care
Solutions, Pulnoy, France and 2 BASF Beauty Care Solutions France, Lyon, France
Vitamin A and its derivatives, particularly retinol, slow both chronological and photo-induced
aging processes. Retinol reduces the appearance of wrinkles and the decrease of the skin
firmness and elasticity by protecting against collagen and elastin fiber changes. In addition to
retinol’s rejuvenating skin benefits through direct transcriptional activation, recent studies
also suggest an epigenetic regulation through micro-RNAs (miRNAs) modulation. We
investigated how retinol supports the stimulation of type I collagen and elastin through
proteomic, transcriptomic and epigenetic miRNA- expression changes in human skin fibro-
blasts. Five miRNAs, previously described as targeting collagen or elastin gene expression,
were particularly studied after validation of their expression in normal human fibroblasts by
miRNA sequencing analysis. Retinol treatment was applied on monolayered cultures of
dermal fibroblasts and the levels of the 5 selected miRNAs (miR-181b, Let-7b-5p, miR-29b-
3p, miR-195-5p and miR-497-5p) were quantified by q-RT-PCR. We observed that retinol was
able to reduce the expression of the 5 studied collagen- or elastin-inhibiting miRNAs. After
retinol treatment, miR-181b (related to elastin protein) and Let7b (related to collagen protein)
were respectively decreased by 39% and 37% In addition, miR-29b, miR-195 and miR-497,
which regulate both collagen and elastin proteins, were respectively decreased by 24%, 49%
and 42% after retinol treatment. In addition, retinol simultaneously stimulated both Elastin
and collagen type I proteins by 38% and 296% respectively. These experiments efficiently
characterize the epigenetic activity of retinol through inhibition of specific miRNAs. This may
contribute to increase the knowledge on retinol mode of action related to rejuvenating skin
benefits.
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ARP-T1-associated Bazex-Dupré-Christol Syndrome is an inherited basal cell

cancer with ciliary defects characteristic of ciliopathies
H Park1, E Papanastasi1, G Blanchard1, D Bachmann1, E Chiticariu Durr1, M Plomann3, F
Morice-Picard2, P Vabres6, A Smahi4,5, M Huber1, C Pich Bavastro1 and D Hohl1 1
Dermatology, CHUV, Lausanne, Switzerland, 2 Dermatology, CHU, Bordeaux, France, 3
Center for Biochemistry, University of Cologne, Cologne, Germany, 4 Sorbonne Paris Cité,
Paris Descartes University, Paris, France, 5 UMR 1163, INSERM IMAGINE Institute, Paris,
France and 6 Dermatology, CHU, Dijon, France
Actin-Related Protein-Testis1 (ARP-T1)/ACTRT1 gene mutations cause the Bazex-Dupré-
Christol Syndrome (BDCS) characterized by follicular atrophoderma, hypotrichosis and basal
cell cancer. Here, we report an ARP-T1 interactome (PXD016557) that includes proteins
involved in ciliogenesis, endosomal recycling and septin ring formation. In agreement, ARP-
T1 localizes to the midbody during cytokinesis and the basal body of primary cilia in inter-
phase. Tissue samples from ARP-T1- associated BDCS patients have reduced ciliary length.
The severity of the shortened cilia significantly correlates with the ARP-T1 levels, which was
further validated by ACTRT1 knockdown in culture cells. Thus, we propose that ARP-T1
participates in the regulation of cilia length and that ARP-T1- associated BDCS is a case of a
skin cancer with ciliopathy characteristics.
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Eukaryotic Translation Initiation Factors (eIFs): Potential Therapeutic Targets

in Psoriasis
N Golob-Schwarzl1, J Pilic1, T Benezeder1, C Painsi2 and P Wolf1 1 Dermatology, Medical
University Graz, Graz, Austria and 2 Clinical Center of Klagenfurt, Department of Derma-
tology and Venereology, Klagenfurt, Austria
Background: eIFs play a critical role in the regulation of gene expression in eukaryotes ans
affect many essential cellular processes, including proliferation, apoptosis and differentiation.
Purpose of the study: We hypothesized that eIFs are involved in the pathophysiology of
psoriasis, are affected by anti-psoriatic treatments, and can serve as direct targets for anti-
psoriatic treatment. Experimenetal design: We used the IMQ and TGFß transgenic mouse
models, human psoriasis samples (lesional psoriatic and healthy control skin) as well as an
3D in vitro model of psoriasis to enable the study of the disease, and to screen therapeutic
candidates (eIF1A and eIF3B) to assess the therapeutic potential and to determine the mo-
lecular mechanisms related to anti-psoriatic response with regard to the translation initiation
machinery. Results: Our preliminary data showed significant increase of eIF1A and eIF3B in
human psoriasis lesions, IMQ and TGFß mice, as well as in HaCaT cells on protein and
mRNA level. Our preliminary 3D in vitro model and mouse model (IMQ and TGFß) data
revealed that a systemically and topically treatment with eIF1A and eIF3B siRNA decrease
epidermis and dermis thickness as well as reduced mRNA expression for eIF1A and eIF3B
after treatment. Conclusion: We have demonstrated for the first time an increased expression
of eIF1A and and eIF3B in psoriatic skin. This project will extend the knowledge of the
mechanisms behind the translation initiation in particular of eIFs in psoriasis, but may also
reveal novel cellular processes regulated by eIFs. Together, this may open up new therapeutic
avenues by targeting eIFs in psoriasis.
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Acral Peeling in Nagashima Type Palmo-Plantar Keratosis Patients Reveals the

Role of Serine Protease Inhibitor B 7 in Keratinocyte Adhesion
E Cohen Barak2,3, W Azzam2, A Kubo5, JL Koetsier1, L Godsel1,4 and M Ziv2 1 Pathology,
Northwestern Univerity, Northbrook, IL, 2 Dermatology, Emek Medical Center, AFULA,
Israel, 3 Faculty of Medicine, Technion, Haifa, Israel, 4 Dermatology, Northwestern Uni-
versity, Chicago, IL and 5 Dermatology, Kieo School of Medicine, Tokyo, Japan
Acral peeling skin syndrome (APSS) is a heterogenous group of genodermatoses, manifested
by peeling of palmo-plantar skin, occasionally associated with erythema and epidermal
thickening. A subset of APSS is caused by mutations in protease inhibitor encoding genes,
resulting in unopposed protease activity and desmosomal degradation and/or mis-localiza-
tion, leading to enhanced epidermal desquamation. We investigated two Arab-Muslim sib-
lings, who manifested with mild keratoderma and prominent peeling since infancy. Genetic
analysis disclosed a homozygous mutation in SERPINB7, c.796C>T, which is considered the
founder mutation in Nagashima type palmo-plantar keratosis (NPPK). Acral peeling was also
found in other patients with NPPK, although this has not previously been formally reported.
We hypothesized that loss of SERPINB7 function might contribute to the peeling phenotype,
through impairment of keratinocyte adhesion, similar to the involvement of other protease
inhibitor gene mutations that cause APSS. Mis-localization of desmosomal components was
observed in a patient plantar biopsy compared to a biopsy obtained from an age and gender
matched healthy control. Silencing of SERPINB7 in normal human epidermal keratinocytes
led to increased cell sheet fragmentation upon mechanical stress. Immunostaining showed
reduced expression of desmoglein 1 and desmocollin 1. This study shows that in addition to
stratum corneum perturbation, loss of SERPINB7 disrupts desmosomal components, which
could lead to desquamation, manifested by skin peeling.
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Successful dupilumab treatment for ichthyotic and atopic features of

Netherton syndrome
C Murase1, T Takeichi1, T Taki1, T Yoshikawa1, A Suzuki2, T Ogi3, Y Suga4 and M Akiyama1 1
Department of Dermatology, Nagoya University Graduate School of Medicine, Nagoya,
Japan, 2 Department of Dermatology, Fujita Health University School of Medicine, Toyoake,
Japan, 3 Department of Genetics, Research Institute of Environmental Medicine, Nagoya
University, Nagoya, Japan and 4 Department of Dermatology, Juntendo University Urayasu
Hospital, Tokyo, Japan
Netherton syndrome (NS) is a rare, but severe autosomal-recessive ichthyosis syndrome
characterized by a triad of ichthyosis, a hair shaft defect and atopic features. NS patients have
a deficiency of serine protease inhibitor LEKTI in the stratum corneum, resulting in increased
activity of serine proteases, accelerated desquamation of corneocytes and breakdown of the
stratum corneum barrier, which accelerates percutaneous allergen sensitization. We per-
formed a single-arm, prospective interventional study of the treatment with dupilumab, an
interleukin (IL)-4 receptor a-antagonist that inhibits IL-4 and IL-13 signaling, for NS. Two NS
patients with SPINK5 mutations were enrolled in the present study. We treated the patients
with dupilumab and followed up for 6 months. Their clinical ichthyosis score (CIS), eczema
area and severity index (EASI), investigator global assessment (IGA) scale, and visual analogue
scale (VAS) were recorded by a dermatologist biweekly. Serum thymus and activation-regu-
lated chemokine (TARC) and IgE were monitored. We also analyzed the hair symptoms of the
patients during the dupilumab therapy. The patients’ hair area percentage (HAP) and hair shaft
diameters (HSD) were evaluated. After 6 months of the dupilumab treatment, the patients’
CIS, EASI, IGA scales, and VAS for itch all improved. The serum IgE and TARC levels
decreased in both cases. Their hair length increased with the suppression of Th-2 mediated
inflammation. Skin symptoms, both ichthyotic and atopic features, were successfully treated
with dupilumab in the two patients with NS. The present study suggests that the blockade of
IL-4 and IL-13 signaling by dupilumab is a promising treatment for NS.
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Discovery of small molecule compounds with readthrough potency at

premature termination codon
J Peh1, T Miyauchi1, M Takeda1, S Suzuki1, H Ujiie1 and T Nomura2,1 1 Department of
Dermatology, Faculty of Medicine and Graduate School of Medicine, Hokkaido University,
Sapporo, Japan and 2 Department of Dermatology, Faculty of Medicine, University of
Tsukuba, Tsukuba, Japan
Nagashima-type palmoplantar keratosis (NPPK) is the most common palmoplantar kerato-
derma in the East Asian populations. NPPK is caused by biallelic loss-of-function mutations in
SERPINB7. Notably, almost all NPPK patients carry the TGAA nonsense mutation c.796C>T
(p.Arg266Ter) in SERPINB7, which creates a premature termination codon (PTC) and leads to
highly reduced production of full-length, functional SERPINB7 polypeptides. The suppression
of a PTC, also known as ‘readthrough’, is able to restore the full-length protein. As the
currently available drugs, including topical vitamin D3 and topical keratolytic, yield very
limited improvement of NPPK skin phenotypes, we sought to tackle the disease by the
readthrough therapy. We first performed a high- throughput screening of 19,992 small
molecule compounds for readthrough activity using firefly luciferase assay. A total of 64
compounds survived retest screening and were shortlisted as potential readthrough candi-
dates. Next, we generated a FLAG-tagged mutant SERPINB7 cDNA vector which contains the
nonsense mutation c.796C>T and perform single and multiple concentrations screening
using this vector for the selected 64 compounds. 2 hit compounds were identified with
readthrough efficiency at their optimal concentration. Additional small molecule compounds
with similar chemical structures of the 2 hit compounds were purchased for hit expansion; the
process in which derivatives with similar chemical structure are selected from databases.
Along with the hit expansion compounds, they have shown to induce a higher readthrough
potency than the currently available drugs such as gentamicin and ataluren (Translarna�). As
approximately 10% of all described gene lesions in genetic diseases are caused by nonsense
mutations, the discovery of potent hit compounds can benefit not only NPPK patients but also
patients who suffer from diseases caused by nonsense mutations.
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TRAF3 and NBR1 both influence the effect of CYLD(Arg936X) mutation on

NF-kB activity
É Ádám1, J Danis2, E Kelemen3, N Rajan4, N Nagy5 and M Széll1 1 Department of Medical
Genetics, University of Szeged, Szeged, Hungary, 2 HCEMM-USZ, Skin Research Group,
Szeged, Hungary, 3 Department of Dermatology and Allergology, University of Szeged,
Szeged, Hungary, 4 Institute of Genetic Medicine, Newcastle University, Newcastle upon
Tyne, Newcastle, United Kingdom and 5 MTA-SZTE, Dermatological Research Group,
Eötvös Loránd Research Network, Szeged, Hungary
Recently described Hungarian and Anglo-Saxon pedigrees that are affected by CYLD cuta-
neous syndrome (syn: Brooke-Spiegler syndrome (BSS)) carry the same disease-causing mu-
tation (c.2806C>T, p.Arg936X) of the cylindromatosis (CYLD) gene but exhibit striking
phenotypic differences. Using whole exome sequencing, missense genetic variants of the
TRAF3 and NBR1 genes were identified in the affected family members of the Hungarian
pedigree that are not present in the Anglo-Saxon pedigree. This suggested that the affected
proteins (TRAF3 and NBR1) are putative phenotype modifying factors. An in vitro experi-
mental system was set up to clarify how wild type and mutant TRAF3 and NBR1 modify the
effect of CYLD on the NF-kB signal transduction pathway. Our study revealed that the
combined expression of mutant CYLD(Arg936X) with TRAF3 and NBR1 caused increased
NF-kB activity, regardless of the presence or absence of mutations in TRAF3 and NBR1. We
concluded that increased expression levels of these proteins further strengthen the effect of
the CYLD(Arg936X) mutation on NF-kB activity in HEK293 cells and may explain the
phenotype modifying effect of these genes in CYLD cutaneous syndrome. These results raise
the potential that detecting the levels of TRAF3 and NBR1 might help explaining phenotypic
differences and prognosis of CCS. To generalize this concept we broadened our investigations
and included other e newly identified and already described e disease causing CYLD mu-
tations and are currently working on clarifying their effect together with elevated TRAF3 and
NBR1 levels on NF-kB activity.
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The microglial decreased phagocytosis in olfactory bulb is responsible for

neuropsychiatric disorders in tuberous sclerosis complex model mice
MK Kumagai1, M Fujimoto2 and MW Kaneda1 1 Department of Neurocutaneous Medicine,
Division of Health Sciences, Graduate School of Medicine, Osaka University, Suita, Japan
and 2 Department of Dermatology, Graduate School of Medicine, Osaka University, Suita,
Japan
Tuberous sclerosis complex (TSC) is a multi-system genetic disorder associated with a variety
of physical manifestations caused by mutations in TSC1 or TSC2, which encode proteins that
negatively regulate mTOR (mammalian/mechanistic target of rapamycin) complex 1
(mTORC1). TSC is also neurodevelopmental disorder with the behavioral and psychiatric
problems. These neuropsychiatric multidimensional manifestations are termed “TAND” (TSC-
associated neuropsychiatric disorders). TAND is burden for patients, however the cause of
neuropsychiatric and behavioral abnormalities remains uninvestigated. In our previous in-
vestigations of the mechanisms of melanogenesis, we constructed Tsc2 conditional knockout
mice in which Cre recombinase was placed under the control of regulatory elements from the
Mitf-M gene (Tsc2 cKO). These mice developed spontaneous neural epileptic activity as well.
Here, we further analyzed behaviors of these Tsc2 cKO mice in more detail and confirmed
that these mice exhibits a neuropsychiatric phenotype such as attention deficit hyperactivity
disorder (ADHD), the increased anxiety-like behavior and probable autism spectrum disorder
(ASD) as well as epileptic seizures. Furthermore, we found that the intraperitoneal mTOR
inhibitor Sirolimus (also called rapamycin) reduced neuropsychiatric symptoms in these cKO
mice and significantly changed the microglial morphology of the glomerulus of the olfactory
to that with extended protrusions in cKO mice, on the other hand the morphology of
microglia without sirolimus was almost the same between cKO and control mice. It is sug-
gested that the microglial decreased phagocytosis in Tsc2 cKO mice may be involving in
TAND.
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Concomitant LZTR1 and NF1 mutations contribute to the diversity of the

Neurofibromatosis 1 phenotypic spectrum
E Cohen Barak1,2, H Toledano-Alhadief3, B Mwassi1,2, P Sergei4, M Khayat5, N Danial-
Farran5, M Ziv1 and S Shalev5,2 1 Dermatology, Emek Medical Center, AFULA, Israel,
2 Faculty of Medicine, Technion, Haifa, Israel, 3 Gilbert Israeli and International Neurofi-
bromatosis Center, Dana-Dwek Children Hospital, Tel Aviv Medical Center, Tel Aviv, Israel,
4 Department of Pediatric Oncology, Emek Medical Center, Afula, Israel and 5 The Genetic
Institute, Emek Medical Center, Afula, Israel
Neurofibromatosis 1 (NF1) is a genetic disorder caused by germline mutations in the NF1
gene, manifested by various tissues proliferation, including plexiform neurofibromas. Even
though somatic loss of NF1 is a common molecular mechanism, plexiform neurofibroma
phenotype, varies from indolent to locally aggressive, suggesting contribution of additional
modifiers. We investigated the development of a life-threatening, rapidly progressive plexi-
form neurofibroma in a 9-month-old female infant with NF1. Germline and somatic genetic
analysis was conducted through whole exome sequencing and chromosomal microarray
analysis. Site-directed mutagenesis, Lentiviral transduction, cell culture and western blot
were used for functional studies. In addition to a de-novo pathogenic variant in the NF1 gene,
the proband harbored a known pathogenic variant in another Rasopathy gene, LZTR1 which
was inherited from the patient’s mother. Further somatic analysis revealed NF1 loss of het-
erozygosity and a variant in the gene encoding a G Protein Coupled Receptor, GNAZ. Cells
expressing the mutant GNAZ exhibited increased ERK activation compared to those
expressing the wild type GNAZ. We suggest that variants in NF1, LZRT1, and GNAZ act
synergistically in our patient, leading to activation of the MAPK pathway and contributing to
the severity of her plexiform neurofibromatosis. This case study demonstrates the power of
next generation sequencing in understanding the patho-mechanisms of complex cases, and
contributes to the knowledge of germline and somatic non-NF1 variants affecting the clinical
phenotype.
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Identification of putative phenotype-modifying genetic factors associated with

phenotypic diversity in Brooke-Spiegler syndrome
N Nagy1,2, ÉM Pap3, K Farkas1, G Németh3, N Rajan4 and M Széll1,2 1 Medical Genetics,
University of Szeged, Szeged, Hungary, 2 ELKH-SZTE Dermatological Research Group,
University of Szeged, Szeged, Hungary, 3 Obstetrics and Gynecology, University of Szeged,
Szeged, Hungary and 4 Institute of Genetic Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom
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 (CYLD) gene. Despite the described phenotypes and reports of the underlying
CYLD mutations, it has been difficult to establish genotypeephenotype correlations in BSS.
We recently investigated two BSS pedigrees (Hungarian with Bukovinian origin and Anglo-
Saxon), in which the affected family members exhibit striking differences in their phenotypes
— despite carrying the same disease-causing mutation (c.2806C>T, p.Arg936Ter) of the
CYLD gene. The aim of our study was to identify phenotype- modifying genetic factors to
further the understanding of genotypeephenotype correlations in BSS. In a comparison of
whole exome sequencing data from the Hungarian and Anglo-Saxon BSS patients, 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 for the clinical importance of phenotype-modifying genetic factors, which are
potentially important for the elucidation of genotypeephenotype correlations and disease
prognosis.
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Identification of putative genetic modifying factors that influence the

development of Papillon-Lefévre or Haim-Munk syndrome phenotypes
ÉM Pap1, N Nagy2,3, K Farkas2, G Németh1 and M Széll2,3 1 Obstetrics and Gynecology,
University of Szeged, Szeged, Hungary, 2 Medical Genetics, University of Szeged, Szeged,
Hungary and 3 ELKH-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 differential development of the PLS or HMS
phenotypes, we investigated two Hungarian patients suffering from different phenotypic
variants (PLS and HMS) but carrying the same homozygous nonsense CTSCmutation (c.748C/
T; p.Arg250X). To gain insights into phenotype modifying associations, whole exome
sequencing (WES) was performed for both patients and the results were compared to identify
potentially relevant genetic modifying factors. WES revealed two putative phenotype-modi-
fying variants: a missense mutation (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 protein, and a missense variant (rs55695858) of
the odorant binding protein 2A (OBP2A) gene influencing the function of the cathepsin
protein through the glycosyltransferase 6 domain containing 1 (GLT6D1) protein. Our study
contributes to the accumulating evidence supporting the clinical importance of phenotype-
modifying genetic factors, which have high potential to aid the elucidation of genotypee-
phenotype correlations and disease prognosis.
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Activation of epigenetic Sirt1 synthesis by a fucus vesiculosus extract

C Reymermier, N Pelletier, L Danoux and V Andre-Frei BASF Beauty Care Solutions France,
Lyon, France
Epigenetic marks such as the acetylation of histones change substantially with aging or UV
exposure. Increase of histone acetylation could be related to the decrease of SIRT-1 deace-
tylase enzyme and its NAD+ co-factor produced by mitochondria at the same time as ATP.
SIRT-1 appears as a highly relevant epigenetic marker of cell activity while ATP and mito-
chondrial activity materialize the measurable consequences. The purpose of this study was to
evaluate the capacity of an algae extract to reactivate SIRT-1 synthesis, mitochondrial activity
and ATP production, to improve cell vitality thus limiting senescence and the cell aging signs.
Experimentation were performed on normal human dermal fibroblasts (NHDF). Capillary
electrophoresis-based protein analysis system (Sally Sue) was used to quantify SIRT-1 protein.
ATP production was evaluated with luminescent assay and mitochondrial activity with
spectrophotometry. NHDF were treated for 24h by 0.002% of resveratrol, a known inducer of
SIRT-1, 1% of SVF as inducer of mitochondrial activity and ATP and 0.02% of a Fucus ves-
iculosus extract enriched in fucoidans. Resveratrol significantly stimulated by 35% the syn-
thesis of the SIRT-1 protein versus the untreated control. Interestingly, 0.02% of the Fucus
vesiculosus extract induced in a better extent the synthesis of SIRT-1 protein (+ 42%).
Moreover, the Fucus vesiculosus extract at 0.02% significantly stimulated by respectively
138% and 258% the mitochondrial activity and ATP production versus the untreated control.
SIRT-1 is an epigenetic regulator and protector of cell longevity through histone deacetylation
and is associated with cell energy and mitochondrial activity. Our specific Fucus vesiculosus
extract has particularly showed, its ability to stimulate SIRT-1 as efficiently as resveratrol, but
without stability issue in formulation. Altogether, these results demonstrated that this Fucus
vesiculosus extract may act through an epigenetic process to increase cell vitality into the
dermis, and to improve cell aging signs such as skin roughness and dullness.



Genetics and Cell Based Therapy | ABSTRACTS
179

Phenotype association with Filaggrin loss of function from the Tower Hamlets

Eczema Assessment (THEA)
B Thomas1,2, BS McDonald2,1, S Dhoat2, L Noimark2, A Aston2, EJ Robinson2, S Rahman1, RA
Ahmed1, R Begum1, S Hogan2, H Khanam1,2, D Kelsell1 and EA O’Toole1 1 Blizard Institute,
Queen Mary University of London, London, United Kingdom and 2 Royal London Hospital,
Barts Health NHS Trust, London, United Kingdom
Understanding the genotype/phenotype associations will help us predict high risk of eczema
and related disease. We present preliminary associations between loss-of-function (LoF) FLG
variants and eczema phenotype in the THEA cohort. Data and samples were collected from
Paediatric/Adult Dermatology in a large teaching hospital. Clinical patterns of palmar line-
arity were grouped e fine perpendicular lines (FP), thick perpendicular lines (TP), fine thenar
cross-hash (FX), extensive palmar cross-hash (EX) and a prominent diamond (PD) group. EASI
score, TEWL and skin hydration (SH) were measured. Presence/absence of disease at 53 body
sites was collected. DNA from saliva was used for FLG sequencing. Multivariate logistic
regression with Firth’s correction was used for the models. Bernoulli Mixture Models were
used to create clusters for lesional disease distributions. A total of 349 participants were
available for this analysis. 27.7% (n¼97) had at least one LoF FLG variant. EASI (OR 1.04;
95% CI 1.01-1.05) and SH (OR 1.04; 95% CI 1.01-1.05) were associated with LoF variants.
For palm patterns, 8.3% of FP, 43.9% of TP, 10.2% of FX, 33.7% of EX and 82.7% of PD
individuals had at least one LoF variant in FLG. The same variants can be seen across all
patterns. Palm pattern models suggest a 7.95 (95% CI 3.11-23.97), 4.93 (95% CI 1.97-14.61)
and 54.61 (95% CI 15.74-237.17) fold increase in odds of having a LoF FLG variant in the TP,
EX and PD groups respectively. Nine distribution clusters from our data were proposed. Three
of the clustered groups were acral predominant and were the only patterns to be associated
with LoF FLG variants and food allergy. Our findings show that LoF FLG variants are asso-
ciated with eczema severity, skin hydration/epidermal moisture and specific lesional patterns.
LoF variants do not account for all the plasticity in phenotype.
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New induced pluripotent stem cell lines derived from patients with recessive

dystrophic epidermolysis bullosa
A Beilin, N Evtushenko, E Dashinimaev, E Momotyuk, E Vorotelyak and N Gurskaya Center
for Precision Genome Editing and Genetic Technologies for Biomedicine, Pirogov Russian
National Research Medical University, Moscow, Russian Federation
Acquiring induced pluripotent stem cells (IPSC) lines from probands with rare diseases cells
allows investigating properties of difficult to obtain tissues. We obtained IPSC lines from
dermal fibroblasts of two patients with recessive form dystrophic epidermolysis bullosa
(RDEB) using the kit with Sendai virus mediated gene transfer. Patients have different mutation
types in the COL7A1 gene and RDEB forms. We approved IPSCs status with gene expression
analysis by both reverse transcription PCR (LIN28, Nanog, Oct4, Sox2, TDGF1, S100A4) and
immunocytochemistry analysis (Oct4, Sox2, SSEA4, TRA-1-60, TRA-1-81). The expression of
IPSC markers was confirmed in comparison with dermal fibroblasts lines and IPSC Kyoto.
IPSCs were transplanted into the testes of nude mice to study the tumorigenic status of the
lines obtained. Both iPSCs developed tumors where three embryonic germ layers were found
by immunohistochemistry analysis (Nestin, Desmin, AFP). These findings confirmed the
pluripotent nature of the cells. This work expands the collection of genodermatosis patient
derived IPSCs, allowing us to further study the properties of cells with impaired matrix syn-
thesis.
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Characterization of APS1 patient-derived induced pluripotent stem cells for

potential therapeutic gene correction
A Hau Dept. of Medicine, University of Helsinki, Helsinki, Finland
Autoimmune polyglandular syndrome type 1 (APS1) is a severe and incurable autoimmune
disease caused by mutations in the AIRE gene. Without functional AIRE immune tolerance is
impaired as self-reactive T cells escape from negative selection and a variety of autoanti-
bodies develop. Recently AIRE has also been found to have novel functions in stem cells and
to actively participate in pluripotency. We have pioneered a pilot study to assess the potential
of patient-derived, gene- corrected induced pluripotent stem cells (iPSCs) for use as cell
therapy in APS1. We generated iPSCs from multiple APS1 patients and used immunohisto-
chemistry (IHC) and realtime PCR (qPCR) to assess expression of the classical stem cell factors
Oct4, Sox2, Nanog, and Lin28. We also generated embryoid body (EB) organoids to assess
possible differences in differentiation potential, morphology, proliferation (Ki67) and
apoptosis (TUNEL). Our data show that APS1-derived iPSCs and EBs express all stemness
markers similarly to healthy controls and had a comparable decrease of 50% or more upon EB
maturation (30 days, as measured by qPCR and IHC). Also, their overall morphology, pro-
liferation and apoptosis do not differ from healthy controls with Ki67 positivity increasing
during maturation by two-fold to all EB being approx. 50% Ki67+ on day 30. These data
suggest that patient iPSCs are amenable to gene correction using our lentiviral vector con-
taining functional AIRE and these experiments are underway. Since AIRE is expressed in
peripheral tissues such as the skin and lymph nodes and as we show, with distinct expression
in keratinocytes, we will differentiate gene-corrected iPSCs into keratinocytes and assess their
potential for therapeutic re-introduction using a rat model of APECED which faithfully re-
capitulates the human disease. To our knowledge, this is the first study characterizing APS1-
patient derived iPSCs. We propose that gene-correction and differentiation of iPSCs could
offer a cell therapy for APS1.
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Genetic heterogeneity of STS gene mutations in a Dutch patient cohort

clinically suspected for X-linked recessive ichthyosis
IF Nagtzaam1,2, FS van Leersum1,2, LC Kouwenberg1,2, M Vreeburg3, P Steijlen1,2,
A Gostynski1,2 and M van Geel1,2,3 1 Dermatology, Maastricht University Medical Center+,
Maastricht, Netherlands, 2 GROW School for Oncology and Developmental Biology,
Maastricht University Medical Center+, Maastricht, Netherlands and 3 Clinical Genetics,
Maastricht University Medical Center+, Maastricht, Netherlands
X-linked ichthyosis (XLI) is after ichthyosis vulgaris (IV) the most frequent occurring genetic
skin scaling disease (1 in 6,000). The disorder results from steroid sulfatase deficiency due to
defects in the STS gene. Most patients (90%) have a genomic deletion encompassing the
entire gene. Clinical distinction between XLI and IV may be difficult. Moreover, the incidence
of FLG mutations causal to IV is high (5%) and therefore co-inheritance with STS mutations
may occur, modifying the phenotype. Genetic analysis was performed of STS in patients
clinically diagnosed with XLI and in most of them subsequent analysis of FLG or whole
exome sequencing (WES) was done, to determine the spectrum of mutations and improve
diagnoses. Blood samples from 109 Dutch patients suspected having XLI were analyzed for
the STS gene using MLPA and Sanger sequencing. Additionally, 63 samples were tested for
FLG with smMIP-NGS analysis and 3 with WES. In 71 of 109 patients (65%) the STS gene was
affected, of whom 57 involved an STS deletion (80%), which is comparable with previous
cohort studies. The other 14 STS mutations are novel (n¼11), adding 14% to the existing STS
mutation database. From the 63 patients (58%) also tested for FLG, 23 patients (21% of total
cohort) had FLG mutations of whom 4 in concomitant with an STS mutation. In 3 patients,
mutations were identified in genes associated with autosomal recessive congenital ichthyosis
(ARCI). Part of the clinically diagnosed XLI patients are in fact IV (17%) or ARCI patients (3%),
indicating the difficult distinction between the ichthyosis diseases. The phenotype of 4 XLI
patients may be modified by FLG mutations, certifying DNA analysis of both genes to
facilitate accurate diagnostic confirmation.
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Dystrophic epidermolysis bullosa pruriginosa: a new case series of a rare

phenotype unveils skewed Th2 immunity
D Darbord1, G Hickman1, N Pironon2, C Barbieux2, M Bonnet-des-Claustres2, S Miskinyte2,
M Titeux2, E Bourrat1 and A Hovnanian2 1 Dermatology, Hôpital Saint Louis, APHP, Paris,
France and 2 INSERM UMR 1163, Laboratory of Genetic Skin Diseases, Imagine Institute,
Paris, France
Dystrophic epidermolysis bullosa pruriginosa (DEB-Pr) is a rare subtype of hereditary epi-
dermolysis bullosa, with a poorly understood pathogenesis and no satisfactory treatment. Our
objective was to assess the clinical, biological features and genetic basis, to better charac-
terize this rare genodermatosis. We conducted a retrospective study, reviewing the clinical
presentation, genetic diagnosis, biological analyses and management of patients with DEB-Pr
seen between 2010 and 2020. Seven patients were included, average age of 50.1 years.
Pruriginous lichenified papules or nodules appeared at 27.6 years on average on pretibial
areas and forearms, associated with milia and toenails dystrophy. All patients received
multiple therapies but none could sustainably reduce pruritus. Immunohistopathological
analysis of lesion skin revealed subepidermal blister with fibrosis, milia and mast cell infil-
tration. Serum TNFa, IL1b and IL6 levels were elevated in 2/6 patients. Total serum IgE levels
were increased in 7/7 patients. Immunophenotyping of circulating T-cells revealed an
increased Th2 subset in 4/4 patients, with reduced Th1 and Th17 subpopulations. Genetic
analysis of COL7A1 identified 8 distinct causative mutations, 6 of which were new. Intra-
familial clinical variability was documented in 5/7 patients and was associated with the co-
inheritance of a recessive COL7A1 mutation or an FLG2 mutation in 2 families. Our study
confirms the stereotyped presentation of DEB-Pr with large intra-familial variability in disease
expression. Mast cell infiltration, elevated IgE and increased Th2 subset without atopy
strongly support a role of Th2-mediated immunity in DEB-Pr, and further argue for new tar-
geted therapeutic options such as dupilumab.
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HLA-DQB1 associations among Bulgarian patients with dermatitis

herpetiformis
MA Shahid1, K Drenovska1, M Ivanova2 and S Vassileva1 1 Department of Dermatology and
Venereology, Medical University - Sofia, Sofia, Bulgaria and 2 Department of Clinical
Immunology, Medical University - Sofia, Sofia, Bulgaria
Dermatitis herpetiformis (DH) is a rare autoimmune bullous dermatosis. There are only few
HLA studies among DH patients and data among the Bulgarian population are scarce.
Research in the field has indicated DH association with HLA DQ2 (DQA1*05:01 &
DQB1*02) and DQ8 (DQA1*03:01 & DQB1*03:02) in Caucasians. The aim of our study was
to evaluate the HLA-DQB1 typing among Bulgarian DH patients. A total of 37 DH patients
(24 men, 13 women) and 41 healthy controls (22 men, 19 women) were analyzed. DNAwas
extracted from blood samples using iPrep PureLink (Invitrogen). HLA-DQB1 typing was
performed by PCR-SSP with Olerup SSP DQ low resolution kit. Arlequin software package
was used for calculating HLA allele frequencies by expectation- maximization algorithm. Chi
square and Fisher’s exact tests were applied for comparative analysis among groups. P values
were adjusted via Bonferroni correction for multiple comparisons. The diagnostic value of the
HLA typing was also assessed by calculating sensitivity, specificity, positive and negative
predictive values (PPV and NPV), test accuracy (V), probability ratios (LR + and LR-) at 95%
confidence interval (CI). Our results indicate that HLA DQ2/DQ8 sensitivities correlate with
the published data on Caucasians, however only HLA DQ2 has a value of a statistically
significant predisposing factor in the Bulgarian population from the studied serologic speci-
ficities. Due to its high NPV (100%), HLA DQ2/DQ8 genotyping is applicable in certain cases
requiring the exclusion of the disease using DQB1 low resolution kit. HLA DQ7, which in the
Bulgarian population in haplotype with DRB1*11 is protective for the development of
different autoimmune diseases, has also a statistically significant protective effect for DH. In
conclusion, our data confirm some of the previously described DQ associations in Cauca-
sians, reveal additional protective associations and justify the implementation of HLA-DQ
genotyping in diagnostic algorithms of DH.
www.jidonline.org S179
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Alitretinoin as an alternative treatment for inherited diseases of keratinization

in childbearing age women e a case series and literature review
JM Clabbers1, N van Oosten2, M Vreeburg3, M van Geel1,3 and A Gostynski1 1 Dermatology,
MUMC+, Maastricht, Netherlands, 2 Dermatology, Meander Medical Centre, Amersfoort,
Netherlands and 3 Clinical Genetics, MUMC+, Maastricht, Netherlands
Acitretin is the most studied and widely used oral retinoid for inherited disorders of kerati-
nization. Its major disadvantage is the need for contraceptive measures three years after
discontinuation. An alternative is needed for women in childbearing age. With alitretinoin,
pregnancy is safe one month after discontinuation. The purpose of this study is to share our
experience with alitretinoin as an alternative to acitretin for inherited disorders of keratini-
zation in women in childbearing age, and give an overview of the literature. We included five
patients, three autosomal recessive congenital ichthyosis (ARCI), one erythrokeratoderma
variabilis (EKV), and one epidermolytic epidermal nevus (EEN), treated with alitretinoin 30
mg during 5-17 months. Efficacy was measured by Ichthyosis Area Severity Index (IASI) and
Investigator Global Assessment (IGA). IASI was significantly reduced with a mean value of
31% and IASI-Scaling subscore of 38% (p<0,01). IGA was reduced by one point in 4/5 pa-
tients. Three patients (2 ARCI, 1 EEN) are still being treated, one patient (EKV) stopped to
become pregnant, one patient (ARCI) discontinued due to financial reasons. Literature was
searched in Pubmed with the Mesh terms “alitretinoin”, “skin diseases, genetic”, “ichthyosis”
and “keratosis”. Results consisted of case reports and case series of alitretinoin in Darier
disease, Hailey-Hailey disease, EKV, palmoplantar keratoderma, ichthyosis and ichthyosis
syndromes. The vast majority reported significant improvement or even complete remission of
skin symptoms. Side effects were relatively mild, except for a case of benign intracranial
hypertension. However, validated outcome measures to support the results were mostly
lacking. Our study uses such outcome measures and shows that alitretinoin is effective to
mitigate the symptoms of the inherited keratinization disorders in women in childbearing age
and a suitable alternative to acitretin.
S180 Journal of Investigative Dermatology (2021), Volume 141
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T 9 cells depend on cystine uptake and PPAR-g signaling to prevent

unchecked lipid ROS and cell death
C Bazzini, NL Bertschi, O Steck, N Begré, F Luther and C Schlapbach Dermatology, Insel-
spital, Bern University Hospital, Bern, Switzerland
TH9 cells, also known as pathogenic TH2 cells, are a subset of proinflammatory effector TH
cells characterized by high levels of IL-9 expression. They share many properties with con-
ventional TH2 cells but are distinguished by their expression of the transcription factor PPAR-
g, on which they depend for full effector function. PPAR-g is best known for its role in
controlling lipid and glucose metabolism but is increasingly implicated in type 2 inflam-
mation. However, the role of PPAR-g in TH9 cells remains unclear. Transcriptional profiling of
human TH9 cells in presence or absence of the PPAR-g inhibitor, GW9662, showed strong
upregulation of genes involved in cystine transport and redox control of lipid peroxidation.
One of the top upregulated genes was SLC7A11, which encodes a cystine/glutamate trans-
porter. Interestingly, we found that the chemical inhibition of SLC7A11 by erastin and cystine
starvation in cystine free medium leads to an increase in lipid ROS levels and cell death in
TH9 cells but not in conventional TH2 cells. Moreover, PPAR-g inhibition promotes a further
increase in lipid ROS and cell death upon erastin treatment only in TH9 cells, and this effect
was not associated with augmented cellular ROS or mitochondrial ROS. Importantly, the anti-
oxidant N-acetylcysteine completely rescued the effect of erastin, alone or in combination
with GW9662. Erastin and/or GW9662 were also able to selectively deplete the
CCR8+CRTh2+ effector memory T cells isolated from allergic contact dermatitis skin bi-
opsies, which share phenotypic and functional features with TH9 cells. These preliminary data
suggest that PPAR-y plays a role in protecting pathogenic TH2 cells from unchecked lipid ROS
and consecutive cell death. Our findings open up new therapeutic avenues to selectively
target pathogenic TH2 cells in the treatment of allergic diseases by leveraging their particular
dependency on cystine to prevent cell death from unchecked lipid ROS.
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Photosensitivity and cGAS-dependent type I IFN activation in lupus patients

with TREX1 deficiency
N Berndt1, C Wolf2, K Fischer1, E Cura Costa3, P Knuschke1, N Zimmermann1, O Chara3, M
Lee-Kirsch2 and C Günther1 1 Dep of Dermatology, TU Dresden, Dresden, Germany,, 2 Dep
of Pediatrics, TU Dresden, Dresden, Germany and 3 Systems Biology Group (SysBio),
Institute of Physics of Liquids and Biological Systems (IFLySIB), National Scientific and
Technical Research Council (CONICET) and University of La Plata (UNLP), La Plata,
Argentina
The exonuclease three prime repair exonuclease 1 (TREX1) safeguards the cell against DNA
accumulation in the cytosol and thereby prevents innate immune activation and autoim-
munity. TREX1 mutations lead to chronic DNA damage and a cell-intrinsic type I interferon
(IFN) response. Associated disease phenotypes include Aicardi-Goutières syndrome, familial
chilblain lupus and systemic lupus erythematosus. Given the role of ultraviolet (UV) light in
lupus pathogenesis, we assessed sensitivity to UV light in lupus patients with TREX1 mutation
by phototesting which revealed an enhanced photosensitivity compared to healthy controls.
Photosensitivity to UVA, UVB and solar simulated irradiation was in the range of SLE patients.
In searching for the pathogenic mechanism explaining photosensitivity in patients with TREX1
deficiency we generated primary fibroblasts and keratinocytes for further in vitro analysis.
TREX1-deficient fibroblasts and keratinocytes generated increased levels of reactive oxygen
species in response to UV irradiation as well as increased levels of 8-oxo-guanine lesions after
oxidative stress. Likewise, the primary UV-induced DNA lesions cyclobutane pyrimidine
dimers (CPD) were induced more strongly in TREX1-deficient fibroblasts and keratinocytes.
Further analysis revealed that single stranded DNA regions, frequently formed during DNA
replication and repair, promote CPD formation. Together, this resulted in a strong UV-induced
DNA damage response that was associated with a cyclic GMP-AMP synthase (cGAS)-
dependent type I IFN activation. In conclusion, these findings link chronic DNA damage to
photosensitivity and type I IFN production in TREX1 deficiency and explain the induction of
disease flares upon UV exposure in lupus patients with TREX1 mutation.
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Bacterial stimulation in the gut shapes haptenedriven skin inflammation

1,2 2 2 3 4 3
VK Raker , N Roehrig , T Schmidt , C Reinhardt , R Rosenstein , F Bayer , S Muecklich2

and K Steinbrink1 1 Dermatology, University Medical Center Muenster, Muenster, Ger-
many, 2 Dermatology, University Medical Center Mainz, Mainz, Germany, 3 Center For
Thrombosis and Hemostasis, University Medical Center, Mainz, Germany and 4 Infection
Biology, Eberhard Karls University, Tuebingen, Germany
We addressed the functional role of microbiota in experimental contact hypersensitivity
(CHS), a CD8+ Tc1emediated cutaneous inflammatory model, which largely resembles
allergic contact dermatitis in men. We found that germfree mice (GF) exhibited reduced ear
swelling and cellular infiltration compared to conventionally housed (Conv) mice. To our
surprise, haptenespecific Tc1 responses (proliferation, IFNg production) were not altered in
Conv and GF animals, excluding an effect of microbial stimualtion on T cell priming.
Importantly, recolonized GF mice showed an unaffected CHS reaction, excluding a general
defect in the GF immune system and a potent CHSestimulatory capacity for microbiota in
general. However, lymphocytes from skinedraining lymph nodes of CHS tolerant GF mice
secreted higher amounts of IL10. Unexpectedly, ablation of the intestinal microbiota in mice,
by an antibiotics (ABX) cocktail, completely mimicked the GF phenotype with regard to
clinical symptoms, T cell response and IL10 secretion. This indicates that intestinale but not
cutaneousemicrobiota shape immunity towards contact allergens. Moreover, a distinct set of
bacteria was able to restore CHS immunity in total. Indicating that extent and quality of
bacterial stimulation in the gut alter haptenedriven skin inflammation. Increased numbers of
IL10 producing CD25+ CD4+ T cells and restoration of CHS responses in the absence of IL10
producing FOXP3+ Tregs in ABX treated mice demonstrated the functional relevance of T cell
related IL10 in CHS inhibition. In absence of TLR2 signaling, the CHS response was restored
in germ reduced mice. Interestingly, GF and ABX conditions restored IL10 secretion in TLR2
edeficient mice, demonstrating a role for TLR2 engagement upstream of Treg IL10 pro-
duction.
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Interleukin (IL)-26 drives pustular forms of psoriasis by linking neutrophils to

keratinocyte activation
J Di Domizio1, A Baldo1, A Yatim1, S Vandenberghe-Dürr1, R Jenelten1, A Fries1, L Grizzetti1,
F Kuonen1, R Modlin2, C Paul3, C Conrad1 and M Gilliet1 1 Dermatology, University Hospital
Lausanne CHUV, Lausanne, Switzerland, 2 Dermatology, UCLA, Los Angeles, CA and 3
Dermatology, CHU Toulouse, Toulouse, France
Interleukin (IL-26) is an antimicrobial cytokine produced by Th17 cells and implicated in the
pathogenesis of psoriasis. We found that the highest levels of IL-26 are present in pustular
forms of psoriasis, released by neutrophils and not Th17 cells. In fact, neutrophils constitu-
tively express IL-26 as a preformed protein, store it in primary granules, and release it upon
microbial challenge. In pustular psoriasis, abundant levels of IL-26 are released by neutro-
phils sensing the commensal microbiota present in lower epidermal and dermal compart-
ments of skin lesions. IL-26 then drives the pustular phenotype by activating keratinocytes to
produce CXCL1, CXCL8 and IL-1a. Thus, our data identifies IL-26 as a key link between
microbiota-activated neutrophils and keratinocytes leading to the development of pustular
psoriasis
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Staphylococcus cohnii can alleviate diverse skin inflammation

Y Ito1,2, T Sasaki1, W Suda2, H Kawasaki1,2, T Matsui1,2, M Amagai1,2 and K Honda1,2 1 Keio
Univ., Tokyo, Japan and 2 RIKEN-IMS, Yokohama, Japan
The dysregulation of host-microbe interactions has been associated with chronic inflamma-
tory diseases such as atopic dermatitis (AD) and psoriasis. While the pathogenicity of skin
microbiota members has been well-characterized, a growing body of evidence suggests that
certain commensals possess beneficial properties for the host. To establish the feasibility of
new biotherapeutic agent targeting skin inflammatory diseases, we identify that Staphylo-
coccus cohnii is a skin commensal capable of inhibiting skin inflammation. Specifically, we
used Tmem79 knockout mice which, under specific pathogen-free conditions, develop
spontaneous dermatitis accompanied by an increase in both Staphylococcus aureus burden
and number of IL-17-expressing T cells in the skin. Comparative skin microbiome analysis
revealed that the clinical severity score was positively correlated with S. aureus (r¼0.82), and
negatively correlated with S. cohnii (r¼-0.89). We found that monocolonization of the mice
with S. aureus induced dermatitis (n¼11, p<0.0001), whereas the mice kept under germ-free
condition did not develop inflammation. We treated the mice by topical application with S.
cohnii before or during development of dermatitis in order to characterize the therapeutic
effect. Inoculation with specific S. cohnii strains significantly prevented S. aureus- driven
dermatitis in the mice without affecting pathobiont burden (n¼8, p<0.0001). In addition,
human S. cohnii strain ameliorated dermatitis in the mice colonized with complex skin
microbiota collected from AD patients (n¼5-7, p<0.0001). S. cohnii also suppressed
chemically-induced type 17 and type 2 immune-driven inflammation in pathobiont-inde-
pendent manner. RNA-seq revealed that colonization with suppressive S. cohnii strain locally
activated host glucocorticoid synthesis pathways and anti-inflammatory genes in the skin.
Thus, specific S. cohnii strains have great potential as effective live biotherapeutics for diverse
skin inflammation.
191

Hair follicle-derived keratinocytes as a useful tool to study atopic dermatitis-

related TH2 cytokine responses
H Emmert1, F Rademacher1, H Norsgaard2, S Gerdes1, S Weidinger1 and J Harder1 1 Dept. of
Dermatology, University Hospital of Schleswig-Holstein, Campus Kiel, Kiel, Germany and 2
Skin Research, LEO Pharma A/S, Ballerup, Denmark
In vitro models based on healthy keratinocytes stimulated with TH2 cytokines are often used
as a tool to study atopic dermatitis (AD)-related inflammatory responses. It seems favorable to
directly use AD-derived keratinocytes without the need of invasive methods for isolation. To
this end, we established the isolation and propagation of keratinocytes derived from hair
follicles. To evaluate if such AD-derived keratinocytes represent a good model system to
mimic AD inflammatory responses we compared 2D cultures of keratinocytes derived from
healthy donors with cells derived from AD patients. Cells were stimulated with IL-4, IL-13 and
IL-4+IL-13 to simulate and evaluate a TH2 cytokine response as typically seen in AD. The
expression of IL-13 is known to be much higher than IL-4 in AD skin. In this model we
therefore used 10-fold higher concentrations of IL-13 as compared to IL-4 because expression
analyses indicate at least a 10-fold difference in cutaneous expression levels of IL-13 as
compared to IL-4. We observed a higher expression change of AD-relevant factors (e.g. TSLP,
CCL26, IL-33, CA2) in the AD-derived keratinocytes in response to TH2 cytokines than in
healthy keratinocytes. Stimulation of the cells with both IL-4 and IL-13 generally had the
highest effect on expression changes, but importantly, stimulation with IL-13 alone was
sufficient to induce significant changes of AD-specific markers. To further study AD-associ-
ated epidermal inflammatory responses we established the generation of 3D skin models
using AD-derived hair keratinocytes under stimulation with TH2 cytokines. Histologically,
stimulation with IL-4 and IL-13 increased epidermal spongiosis, a typical hallmark of AD
skin. Moreover, IL-4 and IL-13 induced a strong expression of several AD-relevant factors in
the 3D models. Taken together, our data identified AD-keratinocytes, derived from hair fol-
licles, as a beneficial tool to study AD-related inflammatory responses in vitro.
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Impact of topical corticosteroids on the formation and expansion of skin

resident memory T cells in allergic contact dermatitis
E Ono1, V Lenief1, A Guironnet-Paquet1, A Nosbaum1,2, J Nicolas1,2 and M Vocanson1

1 Epidermal Immunity and Allergy, Centre International de Recherche en Infectiologie
(CIRI) - INSERM U1111, Lyon, France and 2 Allergy and Clinical Immunology Department,
Lyon Sud University Hospital, Lyon, France
Tissue-resident memory T (Trm) cells are detrimental in numerous chronic inflammatory
diseases, including allergic contact dermatitis (ACD), in which they re-instigate and augment
the immunopathology. We assessed the impact of a standard corticosteroid treatment, topical
triamcinolone acetonide, on the formation, maintenance and reactivation of skin Trm cells in
ACD. We used an experimental model of ACD, i.e. contact hypersensitivity (CHS), to 2,4-
dinitrofluorobenzene that is mediated by allergen-specific CD8+ T cells. Our data show that
the impact of triamcinolone acetonide on Trm formation is largely dependent on the treat-
ment regimen. When applied in preventive mode in sensitized animals, the corticosteroid
inhibited the infiltration of effector T cells and the accumulation of CD8+ CD69+ CD103+ Trm
into the skin. In contrast, the drug failed to prevent Trm differentiation and accumulation,
when administrated at the peak of the ACD/CHS inflammation. The application of triam-
cinolone acetonide also had no effect on the survival of skin Trm persisting in a previous
eczema lesion, but it inhibited their reactivation program and the release of key inflammatory
mediators such as IFN-g, upon allergen re-exposure. However, this effect was transient, and
specific Trm progressively regained proliferative functions and expanded in the tissue, which
leaded to exaggerated iterative responses. Our results thus demonstrate that topical cortico-
steroids successfully cure ACD inflammation, but are chiefly inefficient to hamper the for-
mation and expansion of allergen-specific Trm in the skin, which certainly fails to induce a
long-lasting tolerance in patients.
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Different Skin Regions are Characterized by Distinct Epimmunome Patterns

L Szabó, Z Dajnoki, O Somogyi, R Palatka, Z Andrásdi, K Gáspár, A Kapitány and A Szegedi
Department of Dermatology, University of Debrecen, Debrecen, Hungary
In recent years, we provided the first evidence that in parallel with their distinct microbial and
chemical milieu, topographically distinct skin areas show different immune tuning. In the
skin, keratinocytes (KCs) produce epimmunomes which molecules can instruct the innate and
adaptive immune cells under both homeostatic and inflammatory conditions. In our current
study, we aimed to investigate at the molecular level whether epimmunome molecules (IL-25,
IL-33, IL-23, IL-8, IL-18, IL-6, IL-24, IL-17C, IL-1a, IL-1b, IL-36, IL-37, IL-38) show different
expression levels in distinct healthy skin regions, namely in gland poor (GP), sebaceous gland
rich (SGR), and apocrine gland rich (AGR) areas. The expression of epimmunomes were
analyzed both at the mRNA and protein levels by RT-qPCR and IHC. According to our results,
GP skin is characterized by a pro-Th2 epimmunome milieu with a significantly elevated
expression of IL-25, IL-33 at the protein and gene level, while the IL-18, IL-36RA, IL-37 and
IL-38 molecules were upregulated at the gene level compared to SGR and AGR regions. On
the other hand, both SGR and AGR areas were characterized by a pro-Th17 epimmunome
milieu with a significantly higher expression level of IL-17C protein, whereas, in SGR region,
IL-1a was upregulated at the protein level while IL-1b and IL-8 at the mRNA level. Our results
indicate that distinct skin regions have a unique epimmunome composition even under
steady-state. Our findings may further explain why some outside-in skin diseases prefer to be
localized to certain skin regions. We propose that the non-inflammatory pro-Th2 immune
milieu of GP area predisposes it for the development of Th2-driven atopic dermatitis. On the
contrary, the homeostatic pro-Th17 immune milieu makes AGR and SGR areas susceptible for
the development of their characteristic Th1/Th17-driven region-specific diseases, hidradenitis
suppurativa and rosacea, respectively.
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Phospholipase Cg2 is Essential in Autoantibody-induced Skin Blistering

1 2 1 2 1
KP Szilveszter , ÁI Horváth , LS Lesinszki , Z Helyes and A Mócsai 1 Department of
Physiology, Semmelweis University, Budapest, Hungary and 2 Dept. of Pharmacology and
Pharmacotherapy, University of Pécs, Medical School, Pécs, Hungary
Phospholipase Cg2 (PLCg2) is a signaling molecule of tyrosine kinase-coupled receptors in
cells of hematopoietic origin. Gain-of-function mutations of PLCg2 have been reported to
cause a complex syndrome involving inflammation and bullous skin eruptions in both mice
and humans. Previously we showed that PLCg2 deficient mice remained protected in an
autoimmune skin blistering model induced by the passive transfer of autoantibodies against
collagen type VII (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 deposition, dermal- epidermal separation and inflammatory infiltration in the
skin were evaluated in histological sections stained with H&E and immunostaining. Leuko-
cyte accumulation in the skin was measured by flow cytometry. Migrating capacity of myeloid
cells was checked both in vitro and in an in vivo competitive migration assay. Generation of
the proinflammatory microenvironment in the skin was analyzed by ELISA and in vivo
luminescence-based imaging. PLCg2 deficiency prevented dermal- epidermal separation and
the infiltration of neutrophils, eosinophils and monocytes/macrophages to the skin, however,
autoantibody deposition was not affected. In vitro neutrophil migration, as well as the in vivo
intrinsic migrating capacity of the 3 major myeloid cell population remained intact in PLCg2
deficient animals. Contrarily, in vivo accumulation of proinflammatory chemokines, cyto-
kines and lipid mediators, as well as the in vivo production of reactive oxygen species were
completely blocked in the absence of PLCg2. Taken together, our results identify PLCg2 as a
critical component of autoantibody-induced skin blistering by creating a proinflammatory
milieu after autoantibody deposition in the skin.
195

Proteomic Analyses of ILC2 and ILC3 from Human Skin and Peripheral Blood

Reveal Distinctive Phenotypes and Functions
MB Teunissen1, LB Møller2, MB Løvendorf3, CM Bonefeld4, L Skov3, M Mann2 and B Dyring-
Andersen2 1 Department of Dermatology, Amsterdam UMC, location AMC, Amsterdam,
Netherlands, 2 Novo Nordisk Foundation Center for Protein Research, University of
Copenhagen, Copenhagen, Denmark, 3 Department of Dermatology and Allergy, Herlev
and Gentofte Hospital, Hellerup, Denmark and 4 Leo Foundation Skin Immunology
Research Center, University of Copenhagen, Copenhagen, Denmark
Innate lymphoid cells (ILC) are important members of the skin-associated immune system.
Despite their central role in healthy skin and inflammatory skin diseases, the constituent
proteins of ILC have not been characterized in-depth. Here, we purified the two main human
skin ILC subsets — CRTH2+ ILC2 and CRTH2eCD117+NCR2e ILC3 — from healthy skin
(n¼10) by flow cytometry and used state-of-the-art mass spectrometry-based proteomics for
in-depth proteome analysis. For comparison, we included blood-derived ILC analogues from
healthy donors in our study. We quantified 6,666 proteins using data dependent acquisition in
skin derived ILC and 5,484 proteins in the blood-derived counterparts. Subsequent single run
analyses using data independent acquisition revealed differential protein expression patterns
between ILC2 and ILC3 in skin (619 proteins) and blood (74 proteins), including molecules of
the prostaglandin-D pathway such as HPGDS and as expected CRTH2, and factors involved
in migration and homing such as CCR6, ICAM-1, CD11c and CD31. Proteomes of skin versus
blood ILC2 and skin versus blood ILC3 had 1557 and 2303 significant differentially expressed
proteins, respectively. We also identified cytokines such as IL-16 and TGF-b1 and proteins
uniquely expressed in single ILC subsets, such as CD314 in skin ILC3. This study provides a
large-scale quantitative proteome of primary human ILC2 and ILC3 subsets and a resource to
examine subset-specific markers and functional specialization.
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Effective anti-melanoma immune response by peritumoral delivery of the heat

shock protein 70 (Hsp70)
S Kaesler1, M Shevtsov2, CI Iuliano1 and T Biedermann1 1 Dermatology, TU Munich,
Munich, Germany and 2 Radiation Oncology, TU Munich, Munich, Germany
Immune checkpoint inhibitors increased overall survival for patients with advanced and
metastatic melanoma, but long-term treatment responses are still limited to few patients with
tumor specific effector T-cells at the tumor sites as predictors for treatment success. Thus, new
treatment strategies are required. In preclinical models we could recently show, that targeted
activation of melanoma- associated mast cells (MC) with lipopolysaccharide (LPS) induces an
effective anti-melanoma immune response in a Toll-like receptor (TLR) 4-dependent manner.
Tumor control was mediated by MC-derived CXCL10, a T cell recruiting chemokine whose
expression positively correlates with survival of melanoma patients. Like LPS, Hsp70 can also
activate the TLR4 pathway and extracellular Hsp70 was shown to stimulate immune re-
sponses in a variety of cancers. We therefore investigated the impact of Hsp70 on melanoma
and its environmental immune cells. In in vitro studies we could demonstrate that Hsp70
activates mast cells in a TLR4-dependent manner and leads to secretion of CXCL10. Repeated
peritumoral application of Hsp70 in a B16 mouse melanoma model resulted in tumor control
with enhanced tumor-infiltrating lymphocytes and in increase of TNF-a and IFNy producing T
cells in the draining lymph nodes. The combination of the Hsp70 treatment with anti- CTLA-4
immunotherapy further augmented anti-melanoma efficacy. Collectively, combined Hsp70
administration with immune checkpoint therapy represents a highly efficient anti-tumor
modality, and is promising for clinical translation.
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Revertant mosaicism as a clue for the role of keratinocytes in innate immunity

against Candidaspecies
T Murata, Y Ishida, A Mostafa and K Kabashima Dermatology, Kyoto University, Kyoto, Japan
The role of epidermal keratinocytes (KC) in the innate immunity against pathogens has not
been proven in human, aside from several lines of evidence in vitro. Cutaneous Candidiasis is
limited to intertriginous area in immune-competent individuals. In absence of systemic im-
mune-deficiency, however, patients with keratitis-ichthyosis-deafness (KID) syndrome caused
by mutations in GJB2 coding a gap-junction protein Connexin (Cx) 26 develop chronic
cutaneous Candidiasis (CCC) in extremities or trunk. A patient with KID syndrome harboring
a germline heterozygous mutation in GJB2 (p.D50N) developed numerous patches of
apparently normal skin only after the remission of CCC. We collected 5 revertant patches and
separated the epidermis. Exome sequencing identified an additional mutation in GJB2 in each
sample. These five mutations were independent to each other, suggesting emergence of in-
dependent clones harboring additional mutations in GJB2. All of the four mutations that were
phase-able were in cis with D50N. Given that D50N causes hyperactivation of Cx26, these
mutations are likely to dampen the effect of D50N in KC. The appearance of revertant patches
indicates the impaired survival of KC with D50N in CCC, compared to revertant KC. Since
revertant KC are predicted to be similar to wild type KC in the channel function of Cx26, KC
with D50N can also be suspected to have impaired survival ability in CCC than wild type KC.
Thus, we hypothesized that CCC in KID syndrome is based on the vulnerability of KC with
germline mutations to Candida sp. We are currently addressing this hypothesis by analyzing
the in vitro survival of KC with different genotypes of GJB2 under the presence of Candida sp.
and establishing an in vivo model of CCC using inducible KID mouse model using K14-
CreERT mice. In conclusion, we suspected the impaired survival of KC against Candida sp. in
KID syndrome through the analysis of revertant patches. The presented case might be the first
human phenotype showing the role of wild type KC in the resistance against Candida sp. in
unaffected individuals.
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Il-33 is a central mediator of necroptosis-induced skin inflammation

1 1 1 2,3 3
M Bonnet , A Fernandez-Nasarre , E Choy , M Bagot and A Bensussan 1 Infection and
Immunity, Cardiff University School of Medicine, Cardif, United Kingdom, 2 APHP-Hopital
St Louis, Paris, France and 3 INSERM U976-Hopital St Louis, Paris, France
Necroptosis is a form of programmed necrosis dependent on Receptor Interacting Protein
Kinase 3 (RIPK3) and Mixed Lineage Kinase domain Like pseudokinase (MLKL). It is
antagonised by apoptotic effectors FADD and caspase-8. Necroptosis has been shown pre-
viously to trigger psoriasis-like skin inflammation in mice upon epidermal-specific deletion of
FADD or caspase-8 (FADD or caspase-8EKO). Here, we show that alarmin IL-33 is highly
expressed in necroptotic epidermis of caspase-8EKO mice and induces the inflammatory
cascade upon keratinocyte necroptosis. Genetic ablation of IL-33 or its receptor ST2 (or IL-
33R) dramatically delays lesion development and improves survival in caspase-8EKO animals.
Interestingly, impairment of the IL33-IL33R axis does not affect epidermal necroptosis but
reduces immune cell recruitment and subsequent amplification of inflammation. Recent data
in the literature have highlighted expression IL-33 in the epidermis of psoriasis patients. Taken
together, our findings highlight a pivotal role of IL-33 in necroptosis- induced psoriasis-like
skin inflammation.
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The molecular signature of Eosinophilic Cellulitis correlates with the efficacy

of baricitinib in a refractory patient
J Morot1, E Del Duca2, Y Estrada2, J Kanitakis1, D Jullien1, J Nicolas1, JG Krueger3,
M Vocanson1, E Guttman-Yassky2 and AP Villani1 1 Centre International de Recherche en
Infectiologie, Team Epidermal Immunity and Allergy, Université Lyon 1, Lyon, France,
2 Icahn School of Medicine at Mount Sinai, New York, NY and 3 Laboratory for Investigative
Dermatology, The Rockefeller University, New York, NY
Eosinophilic cellulitis (EC) is a rare skin disorder characterized by fixed pruritic urticarial
plaques and a dermal eosinophilic infiltrate. Pathogenesis is unclear and current paradigm
stands for an IL-5 mediated delayed type hypersensitivity. However, numerous patients are
resistant to standard corticosteroids, dapsone or cyclosporine treatments. To better charac-
terize the inflammatory pathways involved in EC, we retrospectively analyzed skin samples
from 12 EC patients and 5 healthy controls, using RT-qPCR and phospho-STAT (pSTAT) im-
munostaining. We next explored the clinical and molecular response in one refractory patient
treated with the new JAK1/JAK2 inhibitor, baricitinib. A significant increase of mRNA tran-
scripts related to specific markers of type 2 inflammation (IL-13 and IL-3R, but not IL-5) and
eosinophil recruitment (CCL17, CCL18 and CCL26) was found in lesional skin of EC patients
compared to controls. We also observed that almost all EC samples were strongly positive for
pSTAT-5 and, at a lesser degree, for pSTAT-1. Comparatively, pSTAT-3 staining was negative.
As pSTAT-1 and -5 are classically associated with JAK1/2 activation, we then treated one
refractory EC patient with baricitinib at 4mg/day. Strikingly, skin lesions completely resolved
in one month. The up-regulation of type 2 inflammation markers, notably IL-13 and IL-3,
were also completely normalized in the healed skin following baricitinib treatment. Our
results therefore highlight that a unique type 2 inflammation typifies acute lesions of EC,
associated with an IL-13 and IL-3 signature. They also suggest that JAK1/JAK2 inhibition could
be a promising strategy to treat refractory patients.
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Genome-wide analysis of long non-coding RNA expression profiles in

keratinocytes from psoriasis skin
L Luo, A Srivastava, L Pasquali and F Meisgen A Pivarcsi and E Sonkoly Karolinska Institutet,
Stockholm-17176 Sweden, Sweden
Psoriasis is a common, chronically relapsing inflammatory skin disease, affecting the patients’
life quality substantially. Psoriasis has a strong genetic background and a large number of
genetic susceptibility loci have been identified. In psoriatic plaques, keratinocytes, the major
cell type in the epidermis, undergo hyperproliferation and aberrant differentiation. The
regulation of these processes in keratinocytes is not fully understood. Long non-coding RNAs
are >200 nucleotide long transcripts, which do not code for protein but regulate other genes.
Little is known about their involvement in epidermal alterations in psoriasis. In this study, we
aimed to explore the potential contribution of long non-coding RNAs to epidermal alterations
in psoriasis. In order to detect changes in the non- coding epidermal transcriptome, kerati-
nocytes were sorted from skin biopsies collected from healthy skin of volunteers as well as
from non-lesional and lesional skin of patients with psoriasis. Affymetrix Human Tran-
scriptome Array 2.0 platform was used to identify differentially expressed lncRNAs. Micro-
array analysis identified 43 lncRNAs that were significantly up-regulated and 37 lncRNAs that
were down-regulated in keratinocytes from psoriasis lesional skin as compared to healthy
skin. 65 lncRNAs were deregulated in the lesional skin when compared with non-lesional
skin. Analysis of overlap between the genomic loci coding for lncRNAs and known psoriasis
susceptibility regions identified several lncRNAs, which are localized in genomic regions in
the vicinity of known psoriasis susceptibility loci. We identified the LINC00958 as a lncRNA
to be overexpressed in keratinocytes from psoriasis lesional skin, as compared with non-
lesional and healthy skin. We have confirmed its overexpression in keratinocytes of psoriasis
skin by qPCR and RNAscope in situ hybridization. Our results suggest that lncRNAs may
contribute to epidermal dysfunction in psoriatic skin and that lncRNA modulation may be a
novel treatment option for psoriasis in the future.
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Decreased efficacy of regulatory T cells in the absence of HCA2 is due to

overexpression of IL-6
R Philippsen1, MC Ziegler1, S Rose-John2, T Schwarz1 and A Schwarz1 1 Dermatology,
University of Kiel, Kiel, Germany and 2 Biochemistry, University of Kiel, Kiel, Germany
The suppressive activity of regulatory T cells (Treg) in the absence of the G-protein coupled
receptor 109a (HCA2, Puma) is significantly reduced as demonstrated in the contact hyper-
sensitivity model. Here we asked whether the same phenomenon can be observed in other
skin inflammatory models. To address this issue, we used the psoriasis like imiquimod (IMQ)-
induced skin inflammation model in mice. Application of IMQ on the skin of HCA2- knock
out (KO) or wild type (WT) animals resulted in psoriasiform skin (skin thickening, erythema,
scales). The inflammatory response was significantly stronger in HCA2-KO animals. Histo-
pathological analysis revealed that IMQ induced acanthosis, hyperkeratosis and an inflam-
matory infiltrate which were more pronounced in HCA2-KO. The same applied for
splenomegaly induced by IMQ. Flow cytometry of Foxp3+ cells obtained from lymph nodes
and spleens of IMQ-treated animals revealed significantly upregulated expression of IL-6 in
HCA2-KO in comparison to WT mice. To study whether the reduced immunosuppressive
activity of Treg is responsible for the enhancement of inflammation, Treg cells obtained from
WT or HCA2-KO mice were injected into IMQ-treated WT animals. In contrast to WT Treg,
HCA2-KO Treg did not suppress the inflammatory effect of IMQ, but even enhanced the
disease pattern. Since IL-6 suppresses the development of Treg we next studied whether IL-6 is
responsible for the observed proinflammatory effect. Treg were isolated from KO or KO
treated with a monoclonal anti-IL-6- antibody. The inflammatory response was significantly
mitigated in the recipients of Treg obtained from anti-IL6-treated HCA2-KO mice compared to
recipients of Treg from untreated HCA-KO donors. Histopathological analysis revealed
reduced inflammatory and epidermal effects in the skin of recipients of cells obtained from
anti-IL-6-treated HCA2-KO donors, suggesting that the overexpression of IL-6 in HCA2-KO
mice might be responsible for the functional failure of Treg.
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An ex vivo method to assay skin’s innate defense

P Dias, S Pathak, P Mallemala, S Mukherjee, A Majumdar, J Raut and M Waskar Unilever
R&D, Bengaluru, India
The human skin has microbiological, chemical, and physical barriers that help it defend itself
from invading pathogens and transient microbes. Measuring the functionality of such barriers
has been challenging and requires direct application of the microbes to the test sites on
human subjects. We have developed a novel ex vivo assay that can be used to measure the
collective functionality of the skin defense components, especially the chemical barrier that
includes antimicrobial peptides (AMPs) and antimicrobial lipids (AMLs), which can be
extracted using buffer scrub methods. A defined skin area is sampled using a buffer scrub
technique with a low salt acidic pH buffer and the collected sample centrifuged to reduce the
level of interfering microbial load and cell debris. The supernatant is used in a modified in
vitro microdilution assay designed to evaluate antimicrobial activity against test microbes.
The antibacterial and antiviral activity of the supernatants is quantified by plating on growth
media for viable bacteria or addition to suitable host cells for viruses respectively. The AMP
levels in the samples are measured by standard ELISA. The major benefits of this technique are
its ability to measure skin’s collective antimicrobial functional activity, and it can do so safely
in an in vitro assay against bacteria and viruses that normally would not be permissible for
tests on human subjects. This assay could serve to enhance our understanding of the func-
tionality of the innate skin defenses under normal (and potentially dysbiotic) conditions for
different populations to understand their role in health and disease prevention. This will also
significantly bridge the gap between the existing in vitro and in vivo methods.
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Small Intestinal Inflammatory Microenvironments In The Murine Model of

Psoriasis
H Kim1, H Gu2, J Lim1 and Y Jung2,3 1 Department of Dermatology, Gil Medical Center,
Gachon University College of Medicine, Incheon, Korea (the Republic of), 2 Department of
of Health Science and Technology, Gachon Advanced Institute for Health Science & Tech-
nology, Gachon University, Incheon, Korea (the Republic of) and 3 Department of Micro-
biology, College of Medicine, Gachon University, Incheon, Korea (the Republic of)
Although gastrointestinal microbiome has been receiving attention to affect skin inflamma-
tion, changes in intestinal microenvironment remain largely unknown, particularly in pso-
riasis. In this study, we evaluated the changes in the skin and intestine of an imiquimod
(IMQ)-induced murine model of psoriasis. In IMQ-treated mice, weight and energy intake
was significantly decreased, while fecal protein and intestinal permeability was significantly
increased. The composition of small intestinal microbiome was also altered with increased
diversity. With IMQ-induced stimulation, IL-17-producing T cells were significantly increased
in the skin. In contrast, IL-17 expression was significantly decreased with increased expres-
sion of IL-1beta, IL-6, TNF, and S100a8, and decreased intestinal tight junction molecules in
small intestine. Interestingly, there was a marked decrease of eosinophils in the small intestine
of IMQ-treated mice, with a significant upregulation of the eosinophil degranulation markers.
The expression of tight junction and mucus molecules was significantly upregulated in the
small intestine of IMQ-treated DdblGATA mice, in which eosinophil lineage is depleted,
suggesting that the activation and degranulation of small intestinal eosinophils could affect
pathogenesis of psoriatic inflammation by damaging intestinal barrier integrity.
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IL-2Rg/IL-4Ra receptor induced in keratinocytes by interleukins 4 and 13 in

atopic dermatitis can alter the epidermal barrier
A Progneaux1, C Evrard1, R Drouet1, V Garcı́a-González2, C Lambert de Rouvroit1 and
Y Poumay1 1 URPHYM-Narilis, University of Namur, Namur, Belgium and 2 Almirall S.A.,
Barcelona, Spain
Interleukins (IL)-4 and IL-13, released in atopic dermatitis (AD), activate the IL-4Ra/IL-13Ra1
receptor, modifying the epidermal phenotype and barrier. In addition, IL-4 is able to activate
the IL-2Rg/IL-4Ra receptor normally expressed only by hematopoietic cells. However, a
microarray analysis reported expression of IL-2Rg by keratinocytes in reconstructed human
epidermis (RHE) exposed to IL-4, IL-13 and IL-25. This study investigated occurrence/function
of IL-2Rg/IL-4Ra receptor in keratinocytes and its potential involvement in AD pathophysi-
ology. IL-2Rg mRNA is indeed detected in lesional AD biopsies using in situ hybridization. In
vitro, exposure of RHE to IL-4 and IL-13 induces expression of IL2Rg at the mRNA level, both
in RHE made of primary keratinocytes or reconstructed using immortalised N/TERT kerati-
nocytes. Located on chromosome X, IL13RA1 and IL2RG genes have been individually
inactivated using CRISPR/Cas9 in N/TERT cells to generate deficient RHE. Characterization of
IL13RA1-/0 RHE indicates that IL-4Ra/IL-13Ra1 receptor activation is required to induce IL-
2Rg expression. On the other hand, IL2RG-/0 RHE were analysed to investigate IL-2Rg po-
tential function in keratinocytes. Reduced transepithelial electrical resistance is typical of
RHE exposed to IL-4 and IL-13, revealing altered epidermal barrier. This susceptibility appears
absent from IL2RG-/0 RHE, suggesting involvement of IL-2Rg/IL-4Ra to alter the epidermal
barrier.
S184 Journal of Investigative Dermatology (2021), Volume 141
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The skin commensal Staphylococcus epidermidis induces inflammatory

mediators in keratinocytes: Implications for atopic dermatitis
D Ochlich, F Rademacher, KA Drerup, A Weingärtner, R Gläser and J Harder Dermatology,
University Hospital Schleswig-Holstein, Kiel, Germany
The chronic inflammatory skin disease atopic dermatitis (AD) is characterized by a dysbiosis
of the microbiota. This is reflected by a decreased microbial diversity and the abundance of
specific potential pathogenic strains such as Staphylococcus (S.) aureus. Staphylococcus (S.)
epidermidis is an abundant member of the cutaneous microbiota and is considered generally
as an apathogenic commensal that exhibits beneficial effects in AD, e.g. by controlling the
growth of S. aureus. However, S. epidermidis is also frequently present in skin lesions of AD
patients and a correlation between abundance of S. epidermidis and severity of AD has been
reported. We therefore hypothesized that S. epidermidis may exhibit proinflammatory ac-
tivities. To evaluate this hypothesis we stimulated cultured human keratinocytes and 3D skin
models with different S. epidermidis isolates derived either from healthy skin or from lesional
skin of AD patients. Real-time PCR and ELISA analyses revealed a significant induced
expression of the AD-relevant cytokine thymic stromal lymphopoietin (TSLP) in keratinocytes
and 3D skin after stimulation with S. epidermidis strains. S. epidermidis strains derived from
lesional AD skin induced a higher TSLP expression than strains derived from healthy skin.
Similar results were also obtained with the pro-inflammatory cytokines IL-17c and TNF-alpha.
Both, S. epidermidis strains derived from healthy skin and strains derived from AD skin
activated the inflammation-associated transcription factor NF-kappaB. Moreover, expression
of the barrier-associated protein filaggrin was downregulated by S. epidermidis. Together, the
observed S. epidermidis-mediated induction of proinflammatory mediators and down-
regulation of filaggrin in keratinocytes and 3D skin models may explain why AD patients
carrying a high number of S. epidermidis are associated with a more severe inflamed disease
state.
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OTULIN maintains skin homeostasis by controlling keratinocyte death and

stem cell identity
E Hoste1,2,3, K Lecomte1,2,3, K Annusver4, N Vandamme2, J Roels2, M Kasper4 and G Van
Loo2,1,3 1 Ghent University, Ghent, Belgium, 2 Center for Inflammation Research, VIB,
Ghent, Belgium, 3 Cancer Research Institute Ghent, Ghent, Belgium and 4 Karolinska
Institutet, Stockholm, Sweden
OTULIN is a deubiquitinase that specifically cleaves linear ubiquitin chains. We demonstrate
that ablation of OTULIN selectively in keratinocytes, results in the appearance of inflam-
matory skin lesions that develop into verrucous carcinomas. Genetic ablation of TNFR1,
knockin expression of kinase-inactive RIPK1 or keratinocyte-specific deletion of FADD and
MLKL completely rescues mice with OTULIN deficiency from dermatitis and tumorigenesis,
identifying keratinocyte cell death as the driving force for inflammation. Single-cell RNA-
sequencing of non-lesional and lesional skin reveals changes in epidermal stem cell identity
in OTULIN-deficient keratinocytes prior to substantial immune cell infiltration. Keratinocytes
lacking OTULIN display a type-1 interferon and IL-1b response signature, and genetic or
pharmacologic inhibition of these cytokines partially inhibits skin inflammation. Finally,
expression of a hypomorphic mutant OTULIN allele, previously shown to cause OTULIN-
related autoinflammatory syndrome in humans, induces a similar inflammatory phenotype,
confirming the paramount importance of OTULIN for restraining skin inflammation and
maintaining immune homeostasis.
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PRINS long non-coding RNA regulates IL-23 expression of keratinocytes

1 2 3 2 1 1 4
E Kelemen , J Danis , ÉÁ dám , A Göblös , S Sági , Z Bata-Csorgo , L Kemény and M Széll3

1 Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary,
2 MTA-SZTE Dermatological Research Group, Eötvös Loránd Research Network, Szeged,
Hungary, 3 Department of Medical Genetics, University of Szeged, Szeged, Hungary and
4 HCEMM-USZ, Skin Research Group, Szeged, Hungary
The PRINS lncRNA is a differentially expressed transcript in psoriatic perilesional epidermis.
We have recently shown its role in keratinocytes’ inflammatory responses by downregulating
the expression of IL-6 and CCL-5 through sequence specific binding to their respective
mRNAs. We aimed at identifying additional targets for PRINS-mediated regulation in in-
flammatory reactions of normal human epidermal keratinocytes (NHEK; n¼4). Cytosolic
exposure to synthetic analogues of dsDNA [poly(dA:dT)] and dsRNA [poly(I:C)] was used to
model psoriasis-associated inflammatory conditions with plasmid-based overexpression or
silencing of PRINS. Expression of inflammatory molecules was studied by a real-time RT-PCR-
array. Out of 84 studied inflammatory genes 37 and 46 were upregulated in response to the
different nucleic acid treatments, including IL23-A, a cytokine playing an important role in
psoriasis pathogenesis. Overexpression of PRINS resulted in reduced response of IL-23A
expression to nucleic acid induction, but silencing had an opposite effect. In silico analysis
revealed two potential interaction sites of PRINS for the IL-23A mRNA, overlapping with the
previously described IL-6 interacting site. We observed high intra-individual differences
among the NHEK cultures upon PRINS overexpression suggesting the involvement of genetic
variants on the polymorphic IL-23A gene. However, we could not identify any IL-23A variants
correlating with IL-23A expression-rate, but we noticed a certain threshold of IL-23A
expression to be reached for its effective downregulation by PRINS. We propose that PRINS
acts as a fine-tuner of inflammatory gene expression in keratinocytes through different
lncRNAemRNA interactions, and altered PRINS expression in psoriatic perilesional
epidermis contributes to disease pathogenesis.
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Long-Term Safety and Disease Control With Ruxolitinib Cream in Atopic

Dermatitis: Results From Two Phase 3 Studies
K Papp1, J Szepietowski2, L Kircik3, D Toth5, L Eichenfield4, S Forman6, M Kuligowski7,
M Venturanza7, K Sun7 and E Simpson8 1 K. Papp Clinical Research and Probity Medical
Research, Waterloo, ON, Canada, 2 Wroclaw Medical University, Wroclaw, Poland,
3 Icahn School of Medicine at Mount Sinai, New York, NY, 4 University of California San
Diego, San Diego, CA, 5 XLR8 Medical Research and Probity Medical Research, Windsor,
ON, Canada, 6 ForCare Clinical Research, Tampa, FL, 7 Incyte Corporation, Wilmington,
DE and 8 Oregon Health & Science University, Portland, OR
Ruxolitinib cream (RUX) is a Janus kinase (JAK) 1/JAK2 inhibitor in development for treating
atopic dermatitis (AD). In two phase 3 studies, 1249 patients (�12 y, Investigator’s Global
Assessment [IGA] score of 2/3, 3%e20% affected body surface area [BSA]) were randomized
2:2:1 to twice- daily 0.75% RUX/1.5% RUX/vehicle cream for an 8-wk, double-blind,
vehicle-controlled period (continuous treatment) followed by a double-blind long-term safety
(LTS) period (assessments every 4 wk) to Wk 52. Patients on RUX remained on their regimen
during the LTS period; patients initially on vehicle were rerandomized 1:1 to either RUX
strength. In the LTS period, patients treated areas with active AD only and stopped treatment 3
days after clearance of lesions, resuming treatment upon recurrence. Here, long-term safety
and disease control of 0.75%/1.5% RUX in patients initially randomized to RUX in TRuE-AD1
(n¼222/225) and TRuE-AD2 (n¼204/221) were evaluated. Most patients on 0.75%/1.5%
RUX had no or minimal lesions (IGA 0/1) during Wk 12e52 in TRuE-AD1 (range, 62.4%e
76.9%/66.5%e77.3%) and TRuE-AD2 (59.6%e76.7%/72.0%e80.1%). Mean total affected
BSA from Wk 12e52 was generally <3% for both RUX strengths. In a pooled safety analysis,
256 (60.1%) and 240 (53.8%) patients who applied 0.75% (n¼426) or 1.5% (n¼446) RUX,
respectively, reported treatment-emergent adverse events (AEs) over the LTS period. Fre-
quency of application site reactions remained low. No treatment-related serious AEs were
reported. In summary, ruxolitinib cream demonstrated long-term disease control and was well
tolerated.
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TNF-Targeting Treatment Corrects Proinflammatory Signatures of

Autoinflammatory Blau Syndrome
N Kambe1, Y Kitagawa2, Y Kawasaki2, Y Yamasaki3, S Takei3 and M Saito2 1 Dermatology,
Kyoto University, Kyoto, Japan, 2 Clinical Application, Center for iPS Cell Research and
Application, Kyoto University, Kyoto, Japan and 3 Pediatrics, Kagoshima University,
Kagoshima, Japan
Blau syndrome is systemic granulomatosis associated with gain-of-function mutations in
NOD2. Clinical symptoms appear before the age of 4 years and mainly affect the skin, joints,
and eyes. While treatments with anti-TNF agents have been reported effective, the underlying
molecular mechanisms remain unclear. To elucidate the mechanisms of autoinflammation in
Blau syndrome and to clarify how TNF-targeting treatment controls the disease phenotype at
the cellular level, macrophages were differentiated from peripheral monocytes of 7 patients
with Blau syndrome, among them 4 patients received anti-TNF, and global transcriptional
profiles were analyzed. Macrophages were also generated from induced pluripotent stem
(iPS) cells with or without Blau syndrome-associated mutation in NOD2 and their tran-
scriptomes were examined. Aberrant inflammatory responses were observed upon IFN-
gamma-treatment, accompanied with the induction of NOD2 expression and inflammatory
cytokine production, in macrophages from the patients who did not receive anti-TNF. Mac-
rophages derived from iPS cells carrying Blau syndrome-associated mutation also showed
IFNgamma-dependent accelerated inflammatory responses with up-regulation of NF-kappaB
targets. Interestingly, long-term treatment with anti-TNF agents ameliorates such ex vivo
abnormalities even in the presence of IFNgamma. Thus, pre-exposure to TNF induces NF-kB-
driven proinflammatory signaling during macrophage development that is a prerequisite for
accelerated inflammatory responses upon IFNgamma stimulation in Blau syndrome. These
findings should aid understanding of molecular mechanisms underlying granuloma formation
in Blau syndrome and support the validity of anti-TNF treatment.
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RNase 7 and the ribonuclease inhibitor regulate RNA-induced inflammatory

reactions in keratinocytes
A Moy, F Rademacher, S Weidinger and J Harder Dermatology, University Hospital Schles-
wig-Holstein, Kiel, Germany
The ribonuclease RNase 7 (R7) is abundantly expressed in human skin and exhibits antimi-
crobial and immunomodulatory properties. R7 is also a potent ribonuclease and degrades
host RNA. Free host RNA, which is released upon cell damage and injury, induces inflam-
matory mediators in keratinocytes. We hypothesized that the ribonuclease activity of R7 may
modulate this RNA- mediated inflammatory response by its capability to degrade RNA. To
follow this hypothesis we stimulated normal human keratinocytes (NHEK) with the RNA-
analogue poly(I:C). Subsequently, we measured the expression of different cytokines, espe-
cially of thymic stromal lymphopoietin (TSLP), an important proinflammatory cytokine in
atopic dermatitis (AD). The poly(I:C)-mediated TSLP induction in NHEK was abrogated when
poly(I:C) was co-incubated with R7. SiRNA-mediated downregulation of R7 in NHEK
revealed a significantly higher poly(I:C)-mediated induction of TSLP in NHEK treated with R7-
siRNA as compared to control NHEK. This is most likely caused by the R7-mediated
degradation of poly(I:C) which is reduced in the NHEK with decreased R7 expression.
Interestingly, analyses of TNF-alpha expression revealed similar results. The ribonuclease
inhibitor (RI) inhibits the ribonuclease activity of R7. To analyze the endogenous influence of
the RI, NHEK treated with RI-specific siRNA were stimulated with poly(I:C). This resulted in a
decreased TSLP induction. These data suggest that the downregulation of the RI leads to
increased concentrations of active R7 which in turn promotes an enhanced degradation of
poly(I:C) resulting in a decreased TSLP induction. Such a potential role of the RI on TSLP
expression may be associated with AD because we detected an increased RI gene expression
in lesional AD skin as compared to healthy skin. Together, our data indicate that R7 and the RI
modulate RNA-mediated inflammatory reactions in keratinocytes. This may have important
implications in inflammatory skin diseases such as AD where RNA released from damaged
cells induces inflammatory mediators.
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IFN-g enhances TWEAK-induced inflammatory responses in psoriasis

keratinocytes through suppression of miR-149
A Srivastava1, L Luo1, W Lohcharoenkal1, F Meisgen1, N Khera1, L Pasquali1, A Pivarcsi1,3 and
E Sonkoly1,2 1 Department of Medicine Solna, Dermatology and Venereology Division,
Karolinska Institutet, Stockholm, Sweden, 2 Unit of Dermatology, Karolinska University
Hospital, Stockholm, Sweden and 3 IMBIM, Uppsala University, Uppsala, Sweden
Psoriasis is a chronic inflammatory skin disease with disturbed interplay between immune
cells and keratinocytes. Here we identify a microRNA-mediated mechanism by which IFN-g
primes keratinocytes to inflammatory stimuli. Treatment with IFN-g results in a quick and
long-lasting suppression of miR-149 in keratinocytes. Depletion of miR-149 in keratinocytes
results in wide- spread transcriptomic changes and induction of inflammatory mediators with
an enrichment of the TWEAK-pathway. We demonstrate that IFN-g primes keratinocytes to
TWEAK-induced IL-6 expression and this is mediated by suppression of miR-149. TWEAK
receptor (TWEAKR) is identified as a novel direct target of miR-149. The in vivo relevance of
this pathway is supported by decreased miR-149 and increased TWEAKR expression in
psoriasis keratinocytes, as well as by the protective effect of synthetic miR-149 in the imi-
quimod-induced mouse model of psoriasis. Mice with keratinocyte-specific deletion of miR-
149 been generated and our preliminary results show that these mice display increased
severity of skin inflammation in the imiquimod-induced mouse model of psoriasis. Altogether,
our data define a new mechanism, in which IFN-g primes keratinocytes for TWEAK-induced
inflammatory responses through suppression of miR-149, which leads to enhanced skin
inflammation in psoriasis.
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Topical application of house dust mite extract induces atopic dermatitis like

146
symptoms in MiR a/b-/-mice
K Periyasamy1, E Urgard1,2, A Laanesoo1 and A Rebane1 1 Biomedicine, University of Tartu,
Tartu, Estonia and 2 Microbiology Tumor and Cell Biology, karolinska, Stockholm, Sweden
Atopic dermatitis (AD) is a chronic inflammatory skin disease and it has a prevalence of 15-
20% in children and 1-3% in adults. AD is commonly characterized by intense itching,
eczematous lesions, increased serum IgE levels, and defective epidermal barrier. Clinical
studies have demonstrated that the house dust mite (HDM) allergens are associated with AD.
Previously, miR-146a-deficient mice have been shown to develop stronger skin inflammation
in a mouse model of AD induced by vitamin 3D analogue MC903. In this study, we aimed to
develop a short HDM-induced mouse model representing the key features of human AD and
suitable for the testing of various types of drug candidates, including nucleic acid therapies.
The model was established by tape stripping and sensitization with topical application of
HDM extract into the mice ears on days 0 and 1, followed by challenges with HDM extract
on days 11,12,13,14, and 15. Following HDM treatment, the ear thickness was measured
with a digital caliper. The serum IgE levels were estimated using ELISA and the expression of
AD-related genes in the mouse ears was assessed by RT-qPCR. The results revealed increased
ear thickness in both wt and MiR146a/b-/- mice after the HDM treatment. However, HDM-
treated MiR146a/b-/- mice had significantly increased ear thickness as compared to wt mice.
The serum IgE levels were upregulated in the HDM-treated MiR146a/b-/- group as compared
with the vehicle-treated groups and there was a tendency of elevated serum IgE concentration
in HDM-treated MiR146a/b-/- mice in comparison to wt. The mRNA expression analysis
showed that HDM treatment prompted the expression of Th2 related cytokines (IL-4 and IL-
13) and IL-6 in MiR146a/b-/- mice but no significant changes in wt mice. In conclusion, we
have established a novel HDM-induced mouse model of AD, with stronger immune re-
sponses in MiR146a/b-/- mice.
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Iron overload in skin homeostasis

M Torregrossa, JC Simon and S Franz Dermatology, Venereology and Allergology, University
Leipzig, Leipzig, Germany
Patients affected by chronic venous insufficiency (CVI) and Lipodermatosclerosis present
characteristic brown colouring of the lower legs due to iron overload, all together predis-
posing conditions of leg ulcer formation. Therefore, in this project, we aim to investigate the
pathological effect of iron overload on the cross-talk of resident immune and tissue cells in
the skin. At first, we collected skin samples of CVI patients and confirmed via immunohis-
tochemistry (IHC) a massive accumulation of iron in the dermis. To dissect the response of
macrophages to iron-overload we mimicked erythrocyte accumulation in the skin in vitro by
co-culture of primary human M2-like macrophages with autologous erythrocytes. Gene
expression microarray analysis revealed a shift in the gene signature towards inflammatory
activation states and an upregulation of inflammatory pathways and iron-related genes.
Hence, cytokine analysis confirmed a clear pro-inflammatory activation of macrophages (Ma)
in ery-overload with an increased release of TNF, IL-6, IL-12, but decreased IL-10. In addition,
we transferred conditional medium of erythrocyte-fed Ma to fibroblast (Fb) culture and found
an enhanced proliferation accompanied with downregulation of typical genes related to
extracellular matrix (ECM) production. Then, we generate a mouse model for local iron-
overload, via intradermal injection of iron-dextran. Here, we confirmed that iron induces an
expansion of immune cells and a pro-inflammatory activation in the skin with a shift in
resident macrophage subtypes. IHC and IF staining of iron-mice skin showed increased
cellularity of the lower dermis, which we linked to an expansion of the Fb population.
Consistent with our in vitro data, we found ECM genes were downregulated in the dermis,
which may explain changes in the skin architecture of these mice. In conclusion, our data
suggest that local iron-overload cause a complex skin phenotype with a maintained in-
flammatory status, enhanced proliferation of immune and tissue cells, and a shift in resident
Ma and Fb subtypes, which affects the cellular crosstalk in the skin and skin homeostasis.
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Increased cutaneous activation of innate immunity and pro-apoptotic CXCR3B

in patients with segmental vitiligo
T Passeron1,2, VE Malmqvst3, H Bzioueche1,4, S Marchetti1,4, S Rocchi1,4 and MK Tulic1,4

1 C3M, INSERM U1065, Nice, France, Nice Cedex 3, France, 2 Côte d’Azur University.
Department of Dermatology, University Hospital of Nice, France, Nice, France, 3 Linköping
University, Faculty of Medicine and Health Sciences, Linköping, Sweden, Linköping, Sweden
and 4 Côte d’Azur University, Nice, France, Nice, France
Segmental vitiligo (SV) is a rare form of vitiligo, characterized by white patchy skin due to
destruction of melanocytes affecting only one side of the body. The mechanisms are poorly
understood. Recently we have demonstrated the importance of innate immunity and a newly
discovered melanocytic chemokine receptor CXCR3B in triggering early anti-melanocytic
response in non-segmental or generalized vitiligo. The role of innate immunity or CXCR3B in
SV has not been studied. To do this, we obtained 2x4-mm skin biopsies from normal-
appearing skin of SV patients (n¼5), one from a non-depigmented skin of the affected side of
the body (L) and the second from the contralateral non-effected side of the same patient (NL)
and results were compared to healthy controls matched from age and biopsy location (n¼5).
Biopsies were cut in 2 for PCR and immunofluorescent staining. Our results have shown
increased expression of vitiligo signature cytokines (IFNg) and chemokines (CXCL9 and
CXCL10) as well as markers of ECM disruption (increased MMP-9 and decreased E-cadherin)
in both L and NL sites. The targets of cellular stress (CXCL16, iHSP70) and cellular damage
(mito-DNA) were only increased in L but not in NL sites. We found a significant increase in
CXCR3B mRNA at both sites and a significantly increased number of CXCR3B+ melanocytes
at L sites only, which may explain their increased responses to chemokines. In conclusion,
our results suggest that SV patients, as has been described for NSV, have increased innate
immunity throughout their skin which precedes depigmentation. Increased CXCR3B
expression in SV suggests strategies fighting against the local stress or specifically targeting
CXCR3B activation could provide effective approaches for halting the progression of this
disabling disease.
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Unambiguous evidence of melanocyte proliferation in plaque psoriasis

S Lussoso1, B Kirby2 and DJ Tobin1 1 Charles Institute of Dermatology UCD, Dublin, Ireland
and 2 The Charles Dermatology Centre, St Vincent’s University Hospital, Dublin, Ireland
Melanocytes of the human epidermis are located in the stratum basale in a ratio of 1 mela-
nocyte to 10 keratinocytes. Melanocytes do not divide in healthy epidermis, even after UVR
stimulation. While psoriasis is characterised by keratinocyte hyperplasia, pigmentary anom-
alies can occur (hypopigmented Woronoff ring, hyperpigmentation). Curiously, the normal
s.basale melanocyte to keratinocyte ratio is retained in the hyperplastic epidermis. This may
infer a commensurate (compensatory) expansion in melanocyte number. Yet how this occurs,
is unknown. In our (immuno) histochemical study we examined the epidermal-melanin unit
(EMU) in 10 patients with plaque psoriasis. Healthy SPT II/III skin and untreated psoriasis skin
(lesional & non-lesional, SPT I-III) were examined for evidence of melanocyte proliferation,
using antibodies to MITF and Ki67. Melanin distribution was evaluated by Warthin-Starry
staining. The following were assessed in the s. basale: a) total melanocyte number/mm; b)
overall ratio of melanocytes to keratinocytes; c) number of proliferating melanocytes as % of
total melanocytes; and d) pattern of melanin distribution. Proliferating melanocytes were not
detected in healthy epidermis but were detected in lesional and also non-lesional psoriasis.
Melanocytes/mm of s.basale (normalized for rete ridge length) were significantly higher
(p<0.01) in non-lesional compared to lesional psoriasis skin, suggesting melanocytes already
proliferate before keratinocyte hyperplasia extends the rete ridges. Melanin was similarly
restricted to the s.basale in both control and non-lesional psoriasis skin but was strikingly
scattered throughout the entire epidermis in lesional skin. This study shows a remarkable and
unambiguous expansion of melanocyte number in psoriasis epidermis, which in lesional skin
was associated with significant alteration in melanin distribution. Thus, psoriasis can be
regarded as a disorder of the entire EMU and prompts further investigation into the suggested
role of melanocytes in the pathogenesis of psoriasis.
www.jidonline.org S185
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Downregulation of interleukin-34 in psoriatic lesions and potential

immunoregulatory role in skin inflammation
M Croquette1,2, C Fonlupt1,2, A Faugeroux1,3, J Godet2, E Frouin1,2, M Garcia1, S Cordier-
Dirikoc3, N Pedretti3, D Heymann4, J Lecron1,2, F Morel1 and J Jégou1 1 LITEC EA 4331,
Université de Poitiers, Poitiers, France, 2 CHU de Poitiers, Poitiers, France, 3 Bio-
alternatives, Gençay, France and 4 Institut de Cancérologie de l’Ouest, Université de Nantes,
Nantes, France
Interleukin-34 (IL-34) expression has been widely reported in the epidermis, where the
cytokine contributes to Langerhans cells homeostasis. However, little is known about its
expression, regulation and role during skin inflammation. By contrast to numerous cytokines
which are upregulated in inflamed skin, we show that IL-34 is downregulated in human
psoriatic lesions and restored by a successful anti-TNFa biotherapy. This finding raises the
hypothesis that IL-34 could exert immunoregulatory properties in the skin, as it has been
already described in other physiopathological conditions. In this study, we first present the
expression profiles of IL-34 and their receptors by keratinocytes and/or dermal fibroblasts
cultivated in monolayer (2D) or in three- dimensions (3D). In vitro, we show that, unlike
fibroblasts which do not express the cytokine, IL-34 expression is higher in 3D models of
human reconstituted epidermis than in 2D monolayer cultures of keratinocytes, demon-
strating that IL-34 expression is tightly associated with the level of epidermal differentiation.
After stimulation by the proinflammatory cytokine oncostatin M (OSM), IL-34 expression was
strongly downregulated in 2D and 3D keratinocyte cultures. This could explain our obser-
vations in psoriasis patients in which an altered epidermal differentiation characterizes skin
lesions. Finally, we show that IL-34 decreases OSM signaling and proinflammatory effects on
the expression of target genes involved in epidermal differentiation such as cytokeratin 10 and
filaggrin. Together, these results demonstrate that IL-34 is mainly expressed by differentiated
keratinocytes in healthy condition but strongly downregulated during psoriasis skin inflam-
mation and suggest its potential immunoregulatory role in the skin.
S186 Journal of Investigative Dermatology (2021), Volume 141
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Tofacitinib suppresses IL-10/IL-10R signaling and modulates host defense

responses in human macrophages
K Knoke and M Fabri Uniklinik Köln, Köln, Germany
JAK inhibitors are increasingly used in dermatology. Despite broad inhibitory effects on
cytokine signaling cascades, they only modestly increase the risk for infectious diseases. To
address molecular mechanisms underlying this unexpected clinical observation, we investi-
gated how tofacintib, a first-in-class JAK inhibitor, regulates host defense responses in TLR4-
activated human macrophages. Specifically, we asked if tofacitinib inhibits anti-inflammatory
IL-10 signaling, thereby counteracting downregulation of inflammatory, host-protective
pathways. We found that tofacitinib blocked macrophage responses to IL-10 at the level of
STAT3 phosphorylation. Furthermore, TLR4-induced, auto-/paracrine IL-10/IL-10R activation
promoted expression of hepcidin, the master regulator of iron metabolism, resulting in
intracellular iron sequestration. In contrast, auto-/paracrine IL-10/IL-10R activation repressed
expression of cathelicidin antimicrobial peptide, as well as antigen-presenting molecules,
thus together, inducing a pathogen-favoring environment. While tofacitinib further repressed
cathelicidin, it prevented induction of intracellular hepcidin, and restored expression of
antigen-presentation molecules in TLR4-activated macrophages. Our study supports the
concept that induction of IL-10/IL-10R signaling drives a complex immune evasion strategy of
intracellular microbes. Moreover, we conclude that tofacitinib has diverging effects on
macrophage host response pathways, and we identify the TLR4-IL-10-STAT3-hepcidin axis as
a potential therapeutic target to counteract immune evasion.
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Evaluation of an anti-inflammatory dendrimer to topically treat psoriasis

1 1,2 2,3 2 1 3
E Clement , R Jebbawi , A Oukhrib , H Labie , S Fruchon , c Turrin , M Blanzat2,
R Poupot1 and M Simon1 1 Infinity, Toulouse University, CNRS, Inserm, UPS, Toulouse,
France, 2 IMRCP, Toulouse University, CNRS, UMR 5623, UPS, Toulouse, France and
3 LCC, CNRS, UPR 8241, Toulouse, France
Psoriasis is an auto-immune disease resulting from a chronic and exaggerated inflammation of
the skin and hyperproliferation of keratinocytes. Conventional topical treatments for this
disease, such as anti-inflammatory drugs, present low efficiency, and systemic administration
of synthetic drugs or biologic immunomodulators can present severe side effects and/or are
highly expensive. So, there is an unmet need to develop new drugs that could provide sus-
tainable therapeutic effects. In this study, we evaluated the potential efficacy of anti-inflam-
matory dendrimers for the topical treatment of psoriasis. Dendrimers are hyperbranched and
perfectly defined macromolecules of nanometer size, constituted of branches grafted on a
central core. IMD-006, a phosphorus-based dendrimer capped with azabisphosphonate
groups, has strong immuno-modulatory effects towards different immune cell types. We
tested the effects of IMD-006 in two psoriasis models: the imiquimod- induced murine model
and a reconstructed human epidermis (RHE) model, in which cocktails of pro-inflammatory
cytokines are used to induce psoriasis-associated changes. IMD-006 presented dose-depen-
dent therapeutic efficacies, significantly reducing lesions and histopathological changes
associated with psoriasis. Moreover, we show that IMD-006 is rapidly taken up by kerati-
nocytes in 2D culture, decreasing their proliferation and increasing their differentiation. In
keratinocytes in 2D culture, IMD-006 associated with mitochondria, increased mitochondrial
ROS production and ultimately lysosomal degradation of these organelles. Therefore, the
anti-psoriatic effect of dendrimers is, at least in part, the result of a direct effect on kerati-
nocytes. Our results demonstrate that anti-inflammatory dendrimers are good candidates for
the topical treatment of psoriasis with a broad effect on multiple cell types involved in the
development and progression of the disease.
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The role of Neutrophil Extracellular Traps in chronic wound healing

A Kakpenova, JC Simon and S Franz Department of Dermatology, Venerology and Aller-
gology, University of Leipzig, Leipzig, Germany
Chronic wound healing is a common disease, striking mostly vulnerable population, elderly
people and people with diabetes. In chronic wounds, neutrophils together with macrophages
set inadequate inflammation and sustain it. The involvement of Neutrophil extracellular traps
(NETs) in this mechanism is not fully understood. Thus, the aim of the study to reveal
neutrophil and NETs role in wound healing, which signal to macrophages and regulate further
fate of inflammation resolution. We used the full thickness wound healing model in wildtype
and diabetic mice to analyse spatiotemporal structure. In wildtype mice neutrophils, shown
by Ly6G gene expression and immunofluorescence (IF), infiltrate the wound bed at day 1,
over time accumulate on the upper wound area and scab, after while they are cleared.
Neutrophil Elastase activity peaks after initial injury and depletes with the disappearance of
neutrophils as shown by IF analysis. Although, in diabetic wounds Ly6G expression is lower,
and IF signals were found at day 5. Neutrophils persist longer in the wound bed, followed by
increased elastase and gelatinase activity. Further, we identified NETs by IF colocalisation of
citrullinated histone, DNA and elastase. Both in mice and human diabetic wounds there are
more NETs in the wound bed, while in acute wounds NETs localise at open wound margins.
In vitro experiments showed that NETs themselves release IL-1b. Co-culture of NETs and
macrophages revealed silent clearance of NETs in the absence of any inflammatory stimu-
lation. However, in settings of obesity with altered metabolic factors such as increased levels
of saturated fatty acids, NETs promote inflammasome-dependent IL-1b release. In conclusion,
our data suggest different behaviors of neutrophil and NETs in normal and diabetic wounds
and clearance mechanism involving macrophages. Abundant NETs found in diabetic wound
may induce macrophage inflammasome activation, which in turn exacerbate further
inflammation in diabetic wounds.
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Inhibition of lipid synthesis on human Caucasian, Asian and African sebocytes

by honey from Aland island
R Kurfurst, O Jeanneton, I Lema, L Mazzina, D Notte, C Nizard and K Pays Life Sciences,
LVMH RECHERCHE, St Jean de Braye, France
Sebum and lipids secretions play an important function in skin providing a lipidic layer to
prevent water loss and contribute to skin barrier integrity by maintaining stratum corneum
hydration. However, environmental aggression, psychological stress, climate change, nutri-
tion diet, hormonal variation, bacterial infection trigger lipids over-production mediated by
skin inflammation. The excess of sebum secretion leads to moderate skin disorders such as
oily and shiny skin but also on severe disorders such as acne. Honey is one of the oldest
natural products used by human and their activities on the skin proved by numerous studies
and it is used in medical treatments but also as cosmetic ingredients. Honey contains more
than 180 ingredients and are specific to bees and environment of hives making each honey
particular. The molecular complexity of honey allows to offer a broad range of biological
activities such as anti-oxidation, anti-inflammatory, anti-microbial. Based on these data and
previous results, we studied the modulation of lipids synthesis exerted by honey from Aland
island on human sebocytes from different ethnic background derived from human induced
pluripotent stem cells. Cells were treated with arachidonic acid (AA) for triggering inflam-
mation/lipid synthesis and with a concentration range of honey, then fixed, permeabilized
and incubated with Bodipy and Hoechst fluorescent probes. After observation by epifluor-
escence microscope, a quantification of lipids was performed. AA treatment induced a strong
and significant increase in lipid content and Aland honey significantly inhibited, in a dose-
dependent manner, lipid synthesis on the three lines of human sebocytes. For the first time
with human sebocytes from different ethnic background, we showed that Aland honey can
strongly inhibit lipid production. This activity seems at least associated with inhibition of
genes regulating sebogenesis such as PPARg, DGAT2 and AWAT1. Our results make Aland
honey a very good candidate for skin care dedicated to oily skin.
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Comparison of Janus kinase and phosphodiesterase 4 inhibition in terms of

antiviral responses in vitro
E Hawerkamp1, A Domdey1, L Radau1, P Oláh1,2, B Homey1 and S Meller1 1 Dermatology,
University Hospital Duesseldorf, Duesseldorf, Germany and 2 Dermatology, Venereology
and Oncodermatology, University of Pécs, Pécs, Hungary
The Janus kinase (JAK) inhibitor tofacitinib as well as apremilast, an inhibitor of the enzyme
phosphodiesterase 4 (PDE4) are approved for the treatment of psoriatic arthritis. Both oral
therapies have been associated with nasopharyngitis, and upper respiratory tract infections. In
addition, increased incidences of herpes zoster have been observed under treatment with
tofacitinib but not with apremilast. JAKs are found downstream of the type II cytokine receptor
family used by a number of TH17 cell-associated cytokines for signal transduction. Inhibition
of PDE4 leads to the accumulation of intracellular cAMP, and subsequent activation of the
protein kinase A which is followed by a reduction of a variety of innate and adaptive immune
responses including a lower expression of TH17 cell-associated cytokines. These cytokines
induce the secretion of antiviral and antimicrobial peptides by keratinocytes. To investigate
antiviral effects, primary human keratinocytes were treated with tofacitinib or apremilast and
various cytokines and/or bacterial surface proteins and analysed by RT-qPCR. CD69
expression on tofacitinib or apremilast-treated PBMCs was investigated via flow cytometry.
We found that in contrast to apremilast, tofacitinib markedly reduced the gene expression of
antiviral peptides such as MX1 or ISG15 in keratinocytes in vitro. Additionally, JAK inhibition
but not PDE4 inhibition reduced the activation of T cells stimulated with viral VZV gE. Using
both substances we did not observed significant effects on antimicrobial responses. To
conclude, we report that tofacitinib reduced the expression of antiviral peptides as well as the
activation of T cells by viral antigens in vitro while apremilast did not significantly influence
the antiviral immunity. These results are in line with the clinical observation of increased
numbers for zoster in patients treated with tofacitinib.
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Skin colonization with S. aureus can lead to increased inflammasome

activation in patients with atopic dermatitis
H Vaher1, K Kingo1, L Raam2, K Abram2, P Kolberg3, K Alasoo3, T Tenson4, K Kingo2 and
A Rebane1 1 Institute of Biomedicine and Translational Medicine, University of Tartu, Tartu,
Estonia, 2 Dermatology Clinic, Tartu University Hospital, TArtu, Estonia, 3 Institute Com-
puter Science, University of Tartu, Tartu, Estonia and 4 Institute of Technology, University of
Tartu, Tartu, Estonia
Atopic dermatitis (AD) and psoriasis (PS) are inflammatory skin diseases and one of the
features of AD is dominant colonization with Staphylococcus aureus (S. aureus). Inflamma-
somes are protein complexes that contribute to host defense against pathogens and cleave the
cytokines pro- interleukin (IL)-1b and pro-IL-18 into their secreted active forms. In the current
study, we measured the expression of IL-1 family members and inflammasome components in
the skin of PS and AD patients and studied their regulation by cytokines, S. aureus and S.
epidermidis in human primary keratinocytes by RT-qPCR, ELISA, and immunofluorescence.
We show that the expression of IL1B and IL18 is increased in the lesional skin of PS and AD
patients, respectively, while inflammasome components, NLRP1, NLRP3, PYCARD, and
CASP1 are increased in these diseases. A positive relationship between NLRP1 and IL1B was
found both in AD and PS, but between NLRP1 and IL18 expression, only in AD. Accordingly,
increased caspase-1 activity in the skin of AD patients was detected. Interestingly, in kera-
tinocytes, the inoculation with S. aureus, but neither S. epidermidis nor tested cytokines led to
the increased secretion of IL-1b and IL-18. In addition, we performed colocalization analysis
using datasets from two GWAS and 112 eQTL studies to identify variants that are associated
with AD and can alter gene expression. Among 148 genes identified to be associated with
AD, we detected IL1RL1, IL18, IL18R1, IL18RAP as AD-related genes with expression in
multiple immune-system-related cell types. Together, our data indicate the increased
inflammasome activation in the skin of AD patients, which could be a result of higher levels
of inflammasome genes in the skin, colonization with S. aureus, and genetic variations in the
IL-1 family cytokines and their receptors.
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Impaired clearance of senescent fibroblasts from aging skin: Role of

compromised natural killer cells
A Koroma, K Singh, M Wlaschek, P Maity and K Scharffetter-Kochanek Department of
Dermatology and Allergic Diseases, Ulm University, Ulm, Germany
Aging is a physiological process characterized by progressive loss of integrity, impairment in
tissue/ organ function and increase susceptibility to age-related diseases. Cellular senescence,
a state of permanent cell cycle arrest, is thought to be one of the causative processes of tissue
aging and age-related disorders. Fibroblasts, which constitute a principal component of
connective tissue rich organs, play a pivotal role in organ homeostasis and aging. We pre-
viously showed that senescent fibroblasts profoundly accumulate in the skin during aging.
Under some transient conditions in mammals and amphibians with high regenerative po-
tentials, senescent cells can be successfully removed by cells of the innate immune system
such as Natural Killer (NK) cells. We here wanted to understand whether senescent fibroblasts
in aging skin are resistant to removal by NK cells or, alternatively, NK cells themselves are
compromised to remove senescent fibroblasts. Using a newly developed NK cell mediated
killing assay, we found that NK-92 cell line and primary human and mouse NK cells pref-
erentially kill senescent fibroblasts, while primary NK cells isolated from old human donor
(w70 years) or old mice (w700 days) are profoundly less efficient in killing senescent fi-
broblasts as opposed to those isolated from young human donor (w23 years) and young mice
(w100 days), respectively. Of note, there is no change in the absolute number of NK cells in
peripheral blood and skin between young and old healthy individuals. Furthermore, at the
synapse between target cells and NK cells the release of granzyme B is significantly reduced
in aged NK cells. This is relevant as granzyme B, the effector molecule, which through pores
formed by perforin on the target cell membrane enter the target cell to initiate their apoptosis.
These data contribute to advancing our understanding of mechanisms underlying senescent
cell accumulation, and may be exploited for future senolytic therapies.
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Profiling the effects of acne therapeutics, including the novel narrow-spectrum

antibiotic sarecycline, on the human microbiota
I Moura1, W Spittal1, E Clark1, D Ewin1, J Altringham1, E Fumero2, A Grada2, M Wilcox1 and
A Buckley1 1 University of Leeds, Leeds, United Kingdom and 2 Almirall SE, Exton, PA
Many factors shape the human intestinal microbiota, some of which can confer a deleterious
effect on the microbiota, e.g. the prolonged use of broad-spectrum antibiotic therapy.
Disruption to the microbiota has been implicated in the progression of C. difficile infection
(CDI), multiplication of multi-drug resistant organisms and many chronic inflammatory dis-
eases such as IBD and atopic dermatitis. Thus, determining the off-target effects of antibiotics
is essential to determine a patient’s risk of these diseases, particularly for new therapies. Here
we characterise the effect of sarecycline, a novel narrow-spectrum tetracycline-class anti-
biotic for the treatment of moderate to severe acne vulgaris; and compared its effect on the
gut microbiota broad-spectrum antibiotics commonly used in acne. Using three independent
in vitro gut models, we exposed the human microbiota to either sarecycline, minocycline, or
doxycycline, and monitored the changes to the bacterial populations. Sarecycline exposure
caused a limited and temporary reduction in the bacterial diversity upon initial exposure,
which was characterised by a decrease in Ruminococcaceae, but crucially, Lactobacillus and
Bifidobacteriaceae were unaffected. Doxycycline exposure caused long-term reductions to
the Lactobacillaceae and Bacteroidaceae populations and allowed the expansion of Bur-
kholderiaceae and Enterobacteriaceae 3-weeks after antibiotic withdrawal. Minocycline
exposure resulted in a dramatic reduction to the overall bacterial diversity accompanied by
expansions to the Enterococcus spp. and Enterobacteriaceae populations, and contractions in
the Lactobacillaceae and Bifidobacteriaceae populations. These data show that, as a treat-
ment for acne vulgaris, sarecycline use has a lower potential for microbiota disruption,
contributing towards the maintenance of a healthy colonic microbiota, compared other
antibiotic treatments.
225

The role of PCg2 in the in vitro activation of neutrophils by type VII collagen

immune complexes
V Simon, A Mócsai and KP Szilveszter Deppartment of Physiology, Semelweis University,
Budakalász, Hungary
Phospholipase Cg2 (PLCg2) is a protein expressed predominantly in hematopoietic cells and
has a great importance in immunoreceptor signaling. Our group previously found that PLCg2
deficient mice were protected from autoantibody-mediated skin blistering model induced by
the systemic injection of antibodies against type VII collagen (C7), which is located in the
basement membrane. The inflammation mediated mainly by neutrophils was completely
abrogated in PLCg2 deficient mice, but the mechanism is presently unknown. We aimed to
examine the expression of PLCg2 in the main circulating leukocyte populations and inves-
tigate the in vitro activation of PLCg2 deficient neutrophils by C7-anti-C7 immune com-
plexes. Expression of PLCg2 in circulating leukocyte populations was measured by flow
cytometry after intracellular labelling. We used bone marrow derived neutrophils to examine
in vitro cell activation plated onto immobilized C7-anti-C7 immune complex surfaces. Type
VII collagen or anti-C7 served as control surfaces. Cell spreading was evaluated using phase-
contrast microscopy. Production of reactive oxygen species (ROS) was measured in a cyto-
chrome-C based reduction assay. PLCg2 was present in neutrophils, eosinophils, monocytes
and B cells but not in T cells of the wild type mice. While examining the effector functions of
neutrophils activated by C7-anti-C7 immune complexes, we found that nearly a third of the
cells of the wild type mice spread and a great amount of ROS was produced. On the contrary,
both neutrophil spreading and ROS production were completely absent in immune complex-
treated PLCg2 deficient cells. Our results show that the PLCg2 is expressed in the major
myeloid cell populations-expression of the circulating immune cells and plays a crucial role
in the spreading and ROS-production of neutrophils activated by C7-anti-C7 immune com-
plexes in vitro, which can explain why PLCg2 deficient mice are protected in autoantibody
mediated skin blistering.
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Non-invasive skin-surface biomarkers for psoriasis monitoring

K Orro1, K Salk2, K Abram3, J Arshavskaja2, A Meikas2, M Karelson3, T Neuman2, K Kingo3

and P Spee2 1 Dep. of Chemistry and Biotechnology, Tallinn University of Technology,
Tallinn, Estonia, 2 FibroTx LLC, Tallinn, Estonia and 3 Clinic of Dermatology, Tartu Uni-
versity Hospital, Tartu, Estonia
In clinical dermatology there is a need for non-invasive efficient and accurate diagnostic tools
that can objectively measure psoriasis (PS) activity and can be used to monitor therapeutic
effects of PS treatment. This exploratory study aimed to determine whether non-invasive
measurements of proteins from PS lesional skin can be used to assess disease severity and
measure treatment efficacy. BM measurements from skin were performed using non-invasive
Transdermal Analysis Patch (TAP) capture antibody microarrays detecting IL-1a, IL-1RA,
CXCL-1/2, hBD-1 (ng/ml). Captured BM were visualised using spot-ELISA.TAPs were applied
to non-lesional (NL) and lesional (L) skin of PS patients (N¼30). PASI and local inflammation
scores of lesions were documented; thickness of epidermis, dermis, subepidermal low-
echogenic band (SLEB) was analysed using ultrasound (US) at the same skin site as TAP
measurements and clinical scores. Potential of these skin-surface BM was further studied by
monitoring skin lesions of PS patients (N¼14) undergoing UVB (311nm) therapy using TAP
together with clinical scores for PS severity. Skin surface measurements of PS patients
revealed clear differences of IL-1a, IL-1RA, CXCL-1/2 on L skin when compared to NL.
Comparing BM expression patterns with clinical scores of PS skin following correlations were
observed: between CXCL-1/2 and lesion thickness (p<0.05), between CXCL-1/2 and SLEB
thickness (p<0.001) on L; IL-1RA and SLEB thickness (p<0.05) of analysed NL skin. During
UVB treatment, clear patterns towards normalisation of IL-1RA and CXCL-1/2 levels were
noted on L which was in accordance with clinical parameters. Skin surface analysis of IL-1RA
and CXCL-1/2 displayed a different profile than achieved by visual scoring of local inflam-
mation or US - confirming that measuring the ‘molecular root’ of inflammation appears to
have value as an objective, non-invasive BM measurement for scoring disease severity in its
own right.
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Primary Changes in the Development of Hidradenitis Suppurativa

O Somogyi, A Kapitány, L Szabó, B Medgyesi, Z Andrásdi, K Gáspár, Z Dajnoki and
A Szegedi Department of Dermatology, University of Debrecen, Debrecen, Hungary
Hidradenitis suppurativa (HS) is a chronic, inflammatory skin disease of the apocrine gland-
rich (AGR) skin region. Although the immune alteration in lesional HS skin is well-charac-
terized the initial steps of the disease are not fully understood. We aimed to investigate the
immune characteristics of non-lesional HS skin, representing the first stage of HS develop-
ment, and to compare that with lesional HS skin as well as healthy AGR region. Our main
focus was to study the immune components showing significantly different levels between
AGR and lesional HS skin samples in our previously published report. Immune cell counts (T
cells, dendritic cells, macrophages), T helper (Th)1/Th17-related molecules (IL-12B, TBX21,
IFNG, TNFA, IL-17, IL-10, IL-23A, TGFB1, RORC, CCL20), keratinocyte (KC)-related sensors,
mediators (S100A7, S100A8, S100A9, DEFB4B, LCN2, CAMP), proinflammatory molecules
(TLR2, TLR4, IL-1B, IL6, TNFA, IL-23A) and chemokines (CCL2) were investigated in the three
sample groups by multiple mRNA (RNAseq and RT-qPCR) and protein-based (IHC and IF)
methods. According to our findings, when comparing non-lesional HS and AGR skin, KC-
derived antimicrobial peptides were highly upregulated in the non-lesional HS skin. The
epidermal occurrence of IL-1b, TNF-a and IL-23 were also significantly increased in the non-
lesional HS epidermis but not in the dermis. On the contrary, no significant differences were
detected regarding the dermal cellular components and Th1/Th17-related mediators. In
summary, our results indicate KCs as crucial players in the first stages of HS development
since all the investigated KC-derived molecules’ expression were increased even in non-
lesional HS skin in contrast to the (adaptive) dermal components which showed similar levels
in AGR and non-lesional HS skin but were prominently elevated in lesional HS skin in par-
allel with to the further enhancement of the innate immune components.
www.jidonline.org S187
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IL-36 is a hallmark of Netherton syndrome with type I IFN, Th2 and Th9

responses distinguishing its dual clinical presentation
C Barbieux1, M Bonnet-des-Claustres1, M Fahrner2, L Tsoi3, O Gouin1, E Petrova1, E Bourrat4,
O Schilling2, J Gudjonsson3 and A Hovnanian1 1 INSERM U1163 Imagine Institute, Metz,
France, 2 Institute for Surgical Pathology, Medical center, Freiburg, Germany, 3 Department
of Dermatology, University of Michigan, Ann Arbor, MI and 4 Department of Dermatology,
Saint-Louis Hospital, Paris, France
Netherton syndrome (NS) is a rare recessive skin disorder caused by loss-of-function muta-
tions in SPINK5 encoding the protease inhibitor LEKTI. NS patients suffer from a severe skin
barrier defect, display inflammatory skin lesions and superficial scaling with atopic mani-
festations. They present with typical ichthyosis linearis circumflexa (NS-ILC) or scaly eryth-
roderma (NS-SE). Here we employed a combination of several molecular profiling methods to
comprehensively characterize the skin, immune cells and allergic phenotypes of 9 NS-ILC
and 4 NS-SE patients. Integrated multi- omics revealed abnormal epidermal proliferation and
differentiation and IL-17/IL-36 signatures in lesion skin and in blood in both NS endotypes.
While the molecular profiles of NS-ILC and NS-SE lesion skin were very similar, non-lesion
skin of each disease subtype displayed distinctive molecular features. Non-lesion and lesion
NS-SE epidermis showed activation of the type I IFN signaling pathway, while lesion NS-ILC
skin differed from non-lesion NS-ILC skin by increased complement activation and neutrophil
infiltration. Serum cytokine profiling and immunophenotyping of circulating lymphocytes
showed a Th2-driven allergic response in NS-ILC, whereas NS-SE patients displayed mainly a
Th9 axis with increased CCL22/MDC and CCL17/TARC serum levels. This study identifies IL-
17/IL-36 as predominant signaling axes in both NS endotypes and unveils molecular features
distinguishing NS-ILC and NS-SE. These results identify new therapeutic targets and could
pave the way for precision medicine of NS.
.
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Mitochondrial dysfunction is a key feature of cytokine-induced senescence

K Böhm and M Röcken Department of Dermatology, Hautklinik Tübingen, Tübingen,
Germany
Cellular senescence plays an important role in development, tissue homeostasis and cancer
control. In cancer therapy senescence induction has become a relevant treatment strategy, as
demonstrated by the approval of Palbociclib, a CDK4/6 inhibitor in breast cancer treatment.
Next to therapeutically induced senescence (TIS), senescence can be induced by the immune
system, termed cytokine induced senescence (CIS) in vitro via the application of IFNy and
TNF or in vivo by T-helper 1 cells. Yet, little is known about the relationship of mitochondria
in CIS and TIS induction. Therefore, we investigated mitochondrial function in mouse cancer
cells after induction of senescence with cytokines or Palbociclib. Interestingly, senescent
cancer cells show a reduced mitochondrial membrane potential (Djm) as well as changes in
opening of the mitochondrial permeability transition pore (PTP), without changes in mito-
chondrial mass. These findings show a dysfunctionality in mitochondria after senescence
induction. Furthermore, reactive oxygen species (ROS) and Ca2+ levels are decreased after
senescence is established as measured by DCFDA and Fluo-4 AM. Scavenging ROS during
senescence induction however, leads to a decrease in SA-beta Galactosidase positive cells
and impaired growth arrest of senescent cancer cells. Interestingly, proteins associated with
mitochondrial function are upregulated after senescence induction like pro-apoptotic (BID)
and anti-apoptotic proteins (Bcl-2). Indeed, targeting mitochondrial protein Bcl-2 with
Navitoclax, a pan-Bcl-2 inhibitor, induces cell death preferentially in senescent cancer cells,
highlighting the relevance of mitochondria and mitochondrial proteins in senescence. These
findings therefore raise the following questions to be answered: a) what are the mechanisms
driving the mitochondrial loss of function in senescence and b) how does mitochondrial
dysfunction contribute to senescence.
230

Transcriptomes of MPO-deficient patients with generalized pustular psoriasis

reveals expansion of CD4+ cytotoxic T cells and an involvement of complement
system and interferon pathways
U Hüffmeier1, B Frey2, I Becker2, I Atreya3, C Berking4, R Mössner5, D Wilsmann-Theis6,
S Uebe1, P Kirchner1 and S Haskamp1 1 Institute of Human Genetics, FAU Erlangen-
Nürnberg, Erlangen, Germany, 2 Department of Radiation Oncology, Universitätsklinikum,
Erlangen, Germany, 3 Department of Medicine 1, FAU Erlangen-Nürnberg, Erlangen,
Germany, 4 Dermatology and Deutsches Zentrum Immuntherapie, FAU Erlangen-Nürnberg,
Erlangen, Germany, 5 Dermatology, University, Göttingen, Germany and 6 Dermatology,
University, Bonn, Germany
Generalized pustular psoriasis (GPP) is a severe psoriatic subtype characterized by epidermal
neutrophil infiltration. How disease-contributing variants in IL36RN and MPO promote
inflammation in immune cells is unknown. We assessed transcriptomes of MPO-deficient
patients using single cell RNA-sequencing (scRNAseq) of peripheral blood mononuclear cells
(PBMCs) and RNA-sequencing of neutrophils in stable and acute state. Cell type annotation
by multimodal reference mapping of scRNAseq data was verified by flow cytometry; pro-
portions of CD4+ cytotoxic T-lymphocytes (CTLs) and CD8+ effector memory T-cells (TEMs)
were increased in GPP. The expression of a marker for CD4+CTLs was elevated in GPP pa-
tients with disease-contributing variants compared to non- carriers (p¼0.0015). Differentially
expressed genes (DEGs) involved in complement system were enriched in patients’ neutro-
phils. In acute state, altered proportions of CD8+TEMs and monocytes were observed. Pre-
dictions of receptor-ligand networks showed an involvement of multiple PBMCs and a
decline of cell type-specific interactions upon episode’s clearance. Pathway analysis of DEGs
in neutrophils pointed to interferon type I signaling. Future studies assessing these cells/
pathways will show their contribution to GPP’s pathogenesis and the role of agents depleting
or inactivating CD4+CTLs as potential therapeutics.
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cis-urocanic acid mediated cutaneous immune suppression is controlled by

microbiome
V Patra1,2, S Trajanoski3, C Braun1, C Goyet1, M Somlapura4, H Köefeler5, J Nicolas1, P Wolf2

and M Vocanson1 1 Centre International de Recherche en Infectiologie, Institut National de la
Santé et de la Recherche Médicale, U1111, Université Claude Bernard Lyon 1, Centre Na-
tional de la Recherche Scientifique, UMR5308, Ecole Normale Supérieure de Lyon, Uni-
versité de Lyon, Lyon, France, 2 Research Unit for Photodermatology, Medical University of
Graz, Graz, Austria, 3 Computational Bioanalytics, Center for Medical Research, Medical
University of Graz, Graz, Austria, 4 Diagnostic and Research Institute of Pathology, Medical
University of Graz, Graz, Austria and 5 Core Facility for Mass Spectrometry, Medical Uni-
versity of Graz, Graz, Austria
Urocanic acid (UCA) is one of the key mediators of ultraviolet radiation (UVR)- induced immune
suppression in the skin. Skin resident microbes are known to metabolize trans- and cis-UCA, and
potentially modulate the subsequent immune response. In the present study we investigated
whether skin microbiome can regulate cis-UCA mediated immune suppression. Using 16s rRNA
sequencing, we show that cis-UCA application results in significant changes in microbial
population, where certain microbes could thrive by utilizing UCA (UCA+). To confirm utilization
of UCA by skin microbiome, we applied cis-UCA to wild-type and disinfected mice and, and
quantified cis-UCA at various timepoints by mass spectrometry. Our results show increased
utilization of cis-UCA in presence of microbiome. Furthermore, using skin inflammation murine
models and immune assays, we show that presence of skin microbiome limits immunosup-
pressive capacity of cis-UCA. To understand the underlying mechanisms of skin microbiome
regulation of cis-UCA mediated immune response, we performed transcriptomic analysis of cis-
UCA treated skin, which shows acute gene regulation and activation of multiple immune
response pathways. Our current hypothesis and ongoing work are that UCA+ microbial species
interfere with cis-UCA mediated gene regulation in the skin, thus affecting its immunosup-
pressive capacity. Taken together, our results demonstrate that skin microbiome regulates cis-
UCA mediated immune suppression.
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Immunomodulation with AM3 and antioxidants creates an adequate

framework for skin repair and decreases the monocyte proinflammatory
stage in smoker women
N Jimenez-Gomez2, P Fernandez Gonzalez2,1, J Monserrat-Sanz3, M Truchuelo-Diez4,
J Cuevas-Santos5, I Eraña-Tomas6, S Gonzalez-Rodriguez2, A Rodriguez-Luna1, P Jaen-
Olasolo2 and M Álvarez-DeMonSoto3 1 Medical Affairs, Cantabria Labs, Madrid, Spain,
2 Dermatology, Ramon y Cajal Hosp, Madrid, Spain, 3 Hospital “Prı́ncipe de Asturias”,
Madrid, Spain, 4 Dermatology, Hospital “Nuestra Sa de América”, Madrid, Spain, 5 Pa-
thology, Guadalajara Hosp, Guadalajara, Spain and 6 Pathology, Jimenez-Diaz Hosp,
Madrid, Spain
Tobacco smoke has been considered a crucial factor in promoting skin and systemic aging and is
also associated with the development of a low-level, systemic, chronic inflammation known as
“inflammaging” where monocytes play a pivotal role. In our study, 34 healthy smoker middle-
aged women were 1:1 randomly assigned to AM3 plus antioxidants and placebo treatment for
three months. Peripheral mononuclear blood cells count, and cutaneous biopsy were obtained
before and after the treatment and flow cytometry and immunohystologycal studies, respectively,
were performed. AM3 is a glucomannan of natural origin fromCandida utilis cell wall. AM3 plus
antioxidants treatment significantly reduced the monocyte production of the proinflammatory IL-
1, TNFa and IL-6 cytokines and also increased the regulatory IL-10 in middle-aged smoker
women. The active combination also stimulated a significative increase in reticular dermis depth
as well as an increase in the expression of CD117 and CD31. CD117 (also known as c-kit) is a
tyrosine kinase receptor that is found in mast cells and whose expression may correlate with the
increase in reticular dermis depth due to the production of cytokines such as TGFb. As seen in
fibroblasts, TGFb-1 and TGFb-2 are potent enhancers of elastin gene expression. On the other
hand, CD31 is a glycoprotein present on the surface of endothelial cells. The increase in the
expression of CD31 is related with an enhancement in dermis vascularization. In conclusion,
AM3 and antioxidants treatment reduces the systemic proinflammatory monocyte disturbance of
heathy smoker middle- aged women and favors the generation of cutaneous repair mechanisms
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Langerhans cells as targets of neuroimmune Communication in the Epidermal

Compartment of Human Skin
D Horváth1,2, Z Pénzes1,2, S Alimohammadi1,2 and AG Szöllösi1 1 Department of Immu-
nology, University of Debrecen, Debrecen, Hungary and 2 Doctoral School of Molecular
Medicine, University of Debrecen, Debrecen, Hungary
The immune system is strongly linked to the nervous system, to the point that in many dis-
eases they cannot be discussed as separate entities. Specifically, inflammatory skin diseases
such as atopic dermatitis and psoriasis have been reported to be intensified by stress, and,
interestingly the skin lesions in these diseases sometimes resolve after nerve injury. The pu-
tative cause underlying this empirical observation is that sensory nerves secrete neuropep-
tides (NPs) and other mediators that are important members of neuro-immune
communication. Inside the epidermis, the only dedicated resident immune cells under
steady-state are the antigen-presenting cells called Langerhans cells (LCs). LCs have been
shown to be anatomically associated with neurons that produce Calcitonin Gene-Related
Peptide (CGRP), supporting the hypothesis that NPs possibly play a role in cutaneous
inflammation. Previous reports have shown that CGRP reduces LC antigen-presentation to a
Th1 clone while simultaneously, enhancing antigen-presentation for Th2 clones in mice, but
little is known in humans. As a first, exploratory step we utilized RNA sequencing from
monocyte-derived LCs samples from five donors and we detected the expression of neuro-
peptide receptor genes. We found high expression of CGRP receptor and its coreceptor
RAMP1 and also one of the neurotensin receptors (SORT1, also known as NTR3) and the
Brain Natriuretic peptide receptor NPR1, and validated these with RT-qPCR. We also deter-
mined the effect of all three neuropeptides on the differentiation of monocyte-derived LCs
with flow cytometry and found that NPR1 activation significantly increased the differentiation
of LCs, while the others had no effect. Interestingly, BNP had only minimal effect on the T cell
stimulatory capability of LCs, or on their cytokine (IL-6, IL-8, IL-10 and IL-12) production.
These data suggest that neuroimmune communication might be an important prerequisite of
LC differentiation.
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Unraveling heterogeneity in pediatric atopic dermatitis: identification of

serum biomarker based patient clusters.
D Bakker1,2, M de Graaf1, S Nierkens2, E Delemarre2, E Knol2, F van Wijk2, M de Bruin-
Weller1, J Drylewicz2 and J Thijs1 1 Dermatology and Allergology, University Medical Center
Utrecht, Utrecht, Netherlands and 2 Center of Translational Immunology, University Med-
ical Center Utrecht, Utrecht, Netherlands
Increasing evidence shows that pediatric atopic dermatitis (AD) differs from adult AD on a
biological level. Broad biomarker profiling across a wide range of ages of pediatric AD pa-
tients is however lacking. In the current study, we used luminex multiplex immunoassays to
measure 145 biomarkers in serum from 240 children with AD (aged 0e17 years). Principal
components analysis followed by unsupervised k-means cluster analysis were performed to
identify patient clusters. Patients were stratified into age groups (0-4 years, 5-11 years, and 12-
17 years) to assess association between age and cluster membership. Children aged 0-4 years
had highest levels of Th1-skewing markers, and the lowest levels of Th17-related markers.
Th2-related markers did not significantly differ between age groups. Similarly to adults,
cluster analysis identified four distinct pediatric patient clusters (“Th2/retinol dominant”,
“skin-homing dominant”, “Th1/Th2/Th17/IL-1 dominant”, and “Th1/IL-1/eosinophil inferior”
cluster). Only the “Th1/Th2/Th17/IL-1 dominant” cluster resembled one of the previously
identified adult clusters. Although no association with age or age of onset was found, disease
severity was significantly associated with the “skin-homing dominant” cluster. In conclusion,
four distinct patient clusters based on serum biomarker profiles could be identified in a large
pediatric AD cohort, of which one was similar to previously identified adult clusters. The
identification of endotypes driven by distinct underlying immunopathological pathways
might be useful to define pediatric AD patients at risk of persistent disease and may neces-
sitate different targeted treatment approaches.
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Cell stress-related protein expression is impaired in the uninvolved psoriatic

skin
R Bozó1, J Danis2, L Kemény3 and Z Bata-Csorgo1 1 Department of Dermatology and
Allergology, University of Szeged, Szeged, Hungary, 2 MTA-SZTE Dermatological Research
Group, Eötvös Loránd Research Network, Szeged, Hungary and 3 HCEMM-USZ Skin
Research Group, Szeged, Hungary
Based on the framework hypothesis, in psoriasis the entire epidermis can form lesions,
however, the exact mechanism responsible for the initiation of the characteristic psoriatic
symptoms is not fully understood. Since stress is a long known trigger factor of the disease, we
aimed to study the expression of the annotated stress-related proteins in the uninvolved
psoriatic skin using the protein array method. We identified differentially expressed cell
stress-related proteins (DECSRPs) in psoriatic uninvolved skin compared to healthy skin.
Among the DECSRPs showing at least two-fold changes, the expression of cytochrome C and
p27/CDKN1B was increased the most, while cyclooxygenase-2, indolamine-2,3-dioxyge-
nase-1, serum paraoxonase 1, serum paraoxonase 3, serine-46 phosphorylated tumor protein
p53, and superoxide-dismutase-2 showed decreased expression in the uninvolved skin.
Reactome over-representation analysis indicated the Forkhead box protein O (FOXO)
mediated transcription pathway as the most significantly affected process by the DECSRPs.
Analysis of the increased DECSRPs suggested enhanced expression of FOXO-mediated
transcription of cell cycle genes, in turn, analysis of the decreased DECSRPs indicated
reduced interleukin-signaling in the psoriatic uninvolved skin. Since p27/CDKN1B and
FOXO1 are potential cell cycle-related elements of the FOXO-mediated processes, we
examined their expression and localization in healthy and psoriatic uninvolved skin by
immunofluorescence staining. We observed increased nuclear positivity of p27/CDKN1B and
FOXO1 in keratinocytes of uninvolved epidermis and this increase was more pronounced in
patients with lower PASI scores. In conclusion, our results indicate the existence of stress-
related compensatory mechanisms in uninvolved psoriatic skin, that could be responsible for
maintaining the symptomless state of the skin.
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Detection of skin allergy biomarkers for point of care diagnosis of contact

dermatitis
M Lefevre1, A Nosbaum2,1, J Nicolas2,1 and M Vocanson1 1 CIRI, Centre International de
Recherche en Infectiologie; INSERM, U1111, Lyon, France and 2 Department of Allergy and
Clinical Immunology, Centre Hospitalier Lyon-Sud, Lyon, France
Contact Dermatitis (CD) is a one of the most common inflammatory skin diseases. Dis-
tinguishing the different types of CD, especially allergic CD (ACD) versus non-allergic forms,
especially irritant CD (ICD) is often challenging, and requires additional investigations based
on patch-testing. The early detection of relevant allergy biomarkers in active CD lesions could
help to refine and simplify the management of CD patients. To characterize the molecular
signatures of active CD lesions, we studied the expression of 12 allergy biomarkers (identified
in a recent transcriptomic study) by qRT-PCR, in the eczema lesions of 17 CD patients. ACD
was established on patch-test (PT) results and through exposure assessment. Molecular sig-
natures were also analyzed on positive PT reactions. Six of the 17 CD patients reacted
positively upon patch-testing and exposure assessment confirmed ACD diagnosis for 4 of
them. The other 11 patients did not react to any of the allergens from the Baseline Series (EBS).
Gene profiling of active CD lesions revealed two distinct molecular patterns: patients
harboring high (n¼6) and low (n¼11) biomarker expression (thereafter referred respectively to
as BMEhigh and BMElow). Among the 6 BMEhigh patients, we found the 4 patients with
confirmed ACD, and 2 other subjects for whom it was not possible to identify the culprit
allergen. Importantly, among the 11 BMElow patients, 10 of them had negative PT, suggesting
that these patients developed ICD. The last subject had a positive PT without clinical and a
low BME was detected in his PT reaction. We are currently implementing a machine learning
biomarker-based algorithm to predict patients suffering from allergic versus non-allergic CD
lesions. This should open new avenues for the development of a future point care diagnosis of
CD.
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Impact of innate immunity on pemphigus vulgaris disease manifestation

1 2 1 3 4
MF Schmidt , RA Eichkorn , MA Feoktistova , M Hertl , J Waschke and AS Yazdi1

1 Department of Dermatology and Allergology, University Hospital RWTH Aachen,
Aachen, Germany, 2 Department of Dermatology, University Hospital Tuebingen, Tuebin-
gen, Germany, 3 Department of Dermatology and Allergology, Philipps University Marburg,
Marburg, Germany and 4 Institute of Anatomy and Cell Biology, Ludwig Maximilian Uni-
versity of Munich, Munich, Germany
Pemphigus vulgaris is a chronic autoimmune blistering disease characterized by antibody
production against Desmogleins 3 (Dsg3) and 1 (Dsg1) causing acantholysis. Increased levels
of innate cytokines detected in the blister fluid suggest a role of innate immune system ac-
tivity. To elucidate the discrepancy between binding of pathogenic antibodies and a lack of
blister formation, we focused on the role of innate cofactors supporting acantholysis. Here,
we used a dispase-based keratinocyte-dissociation assay with a human immortalized kera-
tinocyte cell line (HaCaT) and human primary keratinocytes. Besides fragmentation, the in-
duction of innate cytokines was detected by RT-PCR and ELISA. To transfer these in vitro
conditions to a more physiological setting, we performed studies ex vivo with human skin
explants. We were able to identify factors inducing the innate immune system (UVA, bacterial
toxins, Poly I:C) which enhance acantholysis induced by the anti-Dsg3 antibody AK23. Ex
vivo, we observed a synergistic effect of AK23 (subpathogenic level) and UVA (non-toxic
intensity). The augmented acantholysis in vitro and ex vivo as well as cytokine release seem to
be caspase-dependent as these effects were reversible by (pan-)caspase inhibitors. Interest-
ingly, recombinant IL-1 itself did not increase fragmentation in vitro, adding to the hypothesis
that not the cytokine but rather an up-stream signaling event could be pathogenetically
relevant. Our findings lead us to the conclusion that innate immune activation might favor
autoantibody induced blister formation. The execution of acantholysis depends on caspase
activation and most probably inflammasome activation. The molecular components of these
signaling pathways could be possible therapeutic targets in disease management.
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Modulation of the antigen presentation capacity of Langerhans cells

by a Pickering emulsion combining an immunosuppressive and
an anti-inflammatory drug
M Sintes1, K Serror1,2, J Bouaziz3,1, M Mimoun1,2, A Bensussan1, F Agnely4, N Huang4 and L
Michel1,3 1 INSERM U976, Paris, France, 2 ReconstructiveSurgery, APHP, Paris, France, 3
Dermatology, APHP, Paris, France and 4 IGPS, 4CNRS UMR 8612, Chatenay Malabry,
France
Langerhans cells are a subtype of dendritic cells located in the epidermis of the skin and
playing a major role in many inflammatory diseases. After antigen recognition and inter-
nalization, they migrate from the involved site to secondary lymph nodes to present the
prepared antigen to naı̈ve T cells. The aim of the present study was to quantify the effects of a
Pickering emulsion combining an immunosuppressive drug, cyclosporin A or tacrolimus
(Tac), encapsulated in PLGA nanoparticles, with an anti-inflammatory drug, calcitriol (Cal),
contained in the dispersed phase on of Langerhans cells (LC). Emulsions were studied on
epidermal LCs isolated either after topic application of emulsions on skin explants or direct
incubation after isolation from healthy skin (n¼6). An in vitro model of monocyte differen-
tiation to LC (moLC) was also used for phenotyping moLCs in the presence of the emulsions.
The antigenic presentation capacity (APC) of both skin LCs and moCLs was quantified in vitro
using an allogenic mixed lymphocyte reaction (MLR). Our results demonstrate a significant
decrease in lymphocyte proliferation in MLR with LCs either isolated after topic treatment of
skin explants or isolated and then incubated with the emulsions. This was especially detected
with the Tac/Cal combination. The phenotyping of moLCs showed that the expression of
activation markers CD40, CD86 and HLA-DR was significantly decreased in the presence of
the emulsions. Of interest, their APC was also significantly reduced in MLR. Altogether, our
Pickering emulsions prove to be effective in modulating LC activity. The combination of these
two drugs into a single formulation could be relevant for the treatment of inflammatory
dermatoses where LCs are involved, notably psoriasis and atopic dermatitis.
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The role of phytocannabinoids on monocyte-derived dendritic cells

differentiation and maturation
Z Pénzes1,2, S Alimohammadi1,2, D Horváth1,2 and AG Szöllösi1 1 Immunology, University of
Debrecen, Debrecen, Hungary and 2 Doctoral School of Molecular Medicine, University of
Debrecen, Debrecen, Hungary
Dendritic cells (DCs) act as a major link between the innate and adaptive immune systems.
Nowadays, as the use of herbal active ingredients from the cannabis plant (Cannabis sativa) is
gaining in popularity, the use of these products has shown an exponential increase, even in
topical formulations that can directly influence the main function of DCs in skin. Up to now
more than 100 different cannabinoids have been isolated from the Cannabis plant, which are
called phytocannabinoids (PCs). PCs, especially the non-psychoactive compounds, have
been shown to have beneficial effects in multiple inflammatory disease models; nevertheless,
they were mostly investigated in mouse models and not on human cells. In our current work,
we investigated the effect of four non-psychoactive PCs (cannabidiol, cannabinol, cannabi-
gerol, tetrahydrocannabivarin, in regulating responses of monocyte-derived DCs by moni-
toring changes in their maturation markers. First, to exclude the possibility of the onset of
early apoptotic or necrotic processes, we performed viability tests (PrestoBlue and G6PDH
release assay), which demonstrated that our PCs did not cause any cell death of moDC.
Moreover, we found that our PCs generally induced cell maturation at high concentrations on
moDC, whereas LPS-induced maturation was not affected. Furthermore, we also found that
CBG and THCV lead to an increase in the endocytotic capability of iDCs. Interestingly the
increased maturation of the cells upon PC treatment did not result in inflammatory mediator
production, however LPC-induced mediator production was enhanced by PCs. PCs also
increased DC-induced T cell proliferation. Taken together, our data suggest that PCs may play
varied roles on the immunological function of moDCs, and their use as potent anti-inflam-
matory treatments must be tested extensively.
www.jidonline.org S189
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Serum polyclonal free light chains: possible markers of immune activation in
psoriasis
R Di Caprio1, L Sacchelli2, G Di Spigna3, M Ricciardone3, F Bardazzi2, P Ladogana3,
E Scala4, B Covelli3, A Balato5,6 and L Postiglione3 1 Cotugno Hospital, AORN dei Colli,
Naples, Italy, 2 Division of Dermatology, Department of Experimental, Diagnostic and
Specialty Medicine, University of Bologna, Bologna, Italy, 3 Department of Translational
Medical Sciences, University of Naples Federico II, Naples, Italy, 4 Division of Dermatology
and Venereology, Department of Medicine Solna, and Center for Molecular Medicine, Kar-
olinska Institutet, Stockholm, Sweden, 5 Department of Advanced Biomedical Sciences,
University of Naples Federico II, Naples, Italy and 6 Dermatology Unit, University of
Campania “Luigi Vanvitelli”, Naples, Italy
The aim of this study was to investigate the role of polyclonal free light chains (FLCs) of the
immunoglobulins as markers of immune activation in the management of psoriatic patients
on treatment with biologics. The overall study population included 30 patients affected by
mild-to- severe psoriasis with either ongoing biological treatment or without any current
systemic therapy and 10 healthy controls. FLCs, which include k and l chains, were deter-
mined by quantitative nephelometric assay while antinuclear antibodies (ANA) through
immunofluorescence. Psoriatic patients showed significant increased levels of k and l FLCs
compared to healthy controls. Interestingly, k and l FLCs values were significantly increased
only in psoriatic patients with ongoing biological treatment and in particular in responder
subjects. Furthermore, correlation of both k and l FLCs with duration of therapy showed
significant results. Patients with FLC levels above the normality range and under biological
treatment for more than 12 months showed higher odds to be ANA+ respect to patients with
FLC levels above the normality range but under biological treatment for less than 12 months.
Increased FLCs levels would seem to act as markers of immune reactivation in psoriatic
patients on treatment with biologic agents suggesting that the determination of FLCs could
have clinical relevance in psoriasis clinical management
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Metabolic reprogramming defines myeloid cell function in skin repair
S Willenborg1 and SA Eming1,2,3 1 Dermatology, University of Cologne, Cologne, Germany,
2 Center for Molecular Medicine Cologne, Cologne, Germany and 3 Cologne Excellence
Cluster on Cellular Stress Responses in Aging-Associated Diseases, Cologne, Germany
The skin provides a life-sustaining structural and immunological outer barrier of the body and
has intrinsic mechanisms that protect the organism from diverse external threats including
infections and mechanical injuries. Skin injury induces a complex, dynamic cellular program
proceeding in sequential stages of inflammation, tissue growth and differentiation. Cells of the
monocyte- macrophage lineage are an integral component of an effective repair response.
Blood monocytes that are recruited to the side of tissue damage sense a variety of environ-
mental cues of injured tissue and integrate those into a host protective wound healing
response. Given that inappropriate macrophage activation underlies a broad range of path-
ological processes, from chronic inflammatory skin diseases, type 2 diabetes and cancer,
macrophages have emerged as an important target to treat disease. The molecular de-
terminants that precisely control the dynamics of macrophage functional plasticity during
healing progression are largely unknown and are just beginning to emerge. Previously we
have identified phase-specific functions of wound macrophages, ranging from a pro-inflam-
matory and angiogenic phenotype in the early healing phase towards a type 2-cytokine-
activated pro-fibrotic phenotype in the late phase of healing. We aim to understand the
functional relationship between cellular metabolism and the execution of specific repair
functions in injury- associated monocytes/macrophages. We will present novel findings
showing that different metabolic functions of mitochondria are required to support phase-
specific injury-towards-repair programs in wound macrophages. Shaping monocyte/macro-
phage functions by targeting mitochondria could offer a new approach to pharmaceutically
boost regenerative capacity in inflammatory skin diseases.

242
High potency activities of a Tangerine extract to target Rosaceae imprints
F Lestienne2, H Hernandez-Pigeon1, M Galliano1, H Delga1, S Alvarez-Georges1, K André1,
M Aries2, S Bessou-Touya2 and H Duplan2 1 PCO, Pierre FABRE DERMOCOSMETIC, Tou-
louse, France and 2 Pharmaco-Clinical Research Department, Pierre FABRE Dermo
Cosmetic, TOULOUSE, France
Rosacea, a chronic skin disorder, is characterized by inflammation and vascular abnormalities
of the central facial skin. Cathelicidin LL-37 and VEGF are both specific contributors to
physiopathology of Rosaceae and involved in inflammatory and angiogenesis pathways
respectively. The aim of this work was to assess the soothing and anti-redness properties of a
dermo-cosmetic ingredient in several models exposed to the different components of the
rosacea environment. Firstly, the use of human normal keratinocyte primary cell line (NHEK)
after a tangerine extract pre-treatment allowed us to show a decrease of VEGF and MMP9
gene expression and IL8 cytokine release after an stimulation by Rosaceae-like cocktail (TLR
agonist, LL37, TNFa). In the same way, after a stimulation with Substance P on this previous
cell line, an inhibition of the production of cytokines IL-1b and TNFa could be demonstrated.
Then, the potency on angiogenesis axis of this compound could be confirmed on a cocultured
NHDF/HMVEC based VEGF stimulated Pseudotubes model as well as on the Ca2+ pro-
duction of a AoSMC model. Moreover, this compound once formulated in a dermo-cosmetic
cream was able to inhibit the production of chemokines involved in neurogenic inflammation
and EGFR1 pathways in a rosacea reconstructed human epidermis model. These data suggest
that a topical Dermo-Cosmetic product with this tangerine extract could be useful to protect
against Rosaceae burden in targeting inflammatory and vascular scales.
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Interim Results of the MANGO Trial: Modified Intermittent Fasting in Psoriasis
L Grine1, NT Hilhorst1, N Michels2, S Abbeddou2, S De Henauw2 and J Lambert1

1 Dermatology, Ghent University Hospital, Ghent, Belgium and 2 Public Health and Pri-
mary Care, Ghent University, Ghent, Belgium
Modified intermittent fasting (MIF) is associated with metabolic benefits, but its impact on
psoriasis has not been explored yet. The MANGO trial investigates how 12 weeks MIF im-
pacts skin, gut and metabolic health in psoriasis patients. Here we report the interim analysis
of the crossover trial. A 2-arm pilot crossover randomized controlled trial is being performed.
Subjects with mild psoriasis fast twice a week for 12 weeks and monitored another 12 weeks
on standard diet. Data is collected on demographics, disease phenotype and activity, diet and
exercise, and quality of life. Biochemical parameters in skin, gut and blood are being
collected, including microbiotic, inflammatory, permeability and metabolic markers. A total
of 24 subjects were enrolled, and one group of 12 participants has fasted for 12 weeks,
whereas the other half has continued their regular diet. Fifteen subjects were female, the
mean age was 46 years, and the mean Psoriasis Activity Score Index (PASI) was 3.80. In
addition to PASI, disease activity was assessed subjectively. Fasting subjects reported
improvement more frequently at weeks 6 and 12 (p<0.0001), mentioning less scaling and
thickening. Objectively, PASI and Body Surface Area (BSA) did not differ significantly be-
tween fasting and regular diet, although both were reduced. Waist circumference and weight
were comparable at 6 weeks but significantly reduced in the fasting group at week 12
(p<0,05 and <0,001, respectively). The interim analysis of 12 weeks MIF in psoriasis shows
promising results yet remains to be confirmed with the final analysis and with other pa-
rameters. Moreover, it would be of great interest to observe which participant profiles were
most successful to identify predictive factors. Insights from these data will aid us to under-
stand the complexity of psoriasis and how dietary changes may impact the course of this
chronic skin disease. If successful, fasting may be considered as an add-on treatment in
psoriasis.
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Comprehensive Approach to Addressing Skin Inflammaging
K Corallo1, L Cassereau2, D Collins1 and N Pernodet1 1 Research & Development, Estee
Lauder Companies, Melville, NY and 2 Darphin Research Laboratories, Paris, France
One of skin’s major functions is to serve as a protective barrier to our environment. The skin is
exposed to many external aggressors on a daily basis, including but not limited to, various
wavelengths of light (UV, blue light, IR, etc.), thermal flux, and pollution (particulates, ozone,
etc.). Over the past few decades, environmental exposures have been extensively studied and
coined the “exposome.” The skin exposome, which comprises the total daily exposure that
our skin endures, can lead to damaging inflammatory cascades within the skin. These in-
flammatory cascades can be activated by various alarmins such as key inflammatory medi-
ators (e.g. IL-1a) as well as reactive oxygen species (ROS). Alarmins perpetuate a strong
inflammatory cascade, which can ultimately result in neutrophil and macrophage recruitment
and lead to damaged extracellular matrix structures and appearing, over time, as visible lines,
wrinkles, loss of firmness, and sagging. Furthermore, inflammation can induce other visible
issues such as redness and hyperpigmentation. While many cosmetic ingredients address
phases 1 (initiation) and 2 (activation) of inflammation, this approach is limited in scope as it
does not address the third phase of inflammation (resolution). In fact, it was relatively recently
discovered that the skin can actively resolve inflammation during the resolution phase,
whereby the skin produces specific mediators that help to resolve inflammation. The reso-
lution phase utilizes lipid mediators which act to coordinate the resolution of inflammation.
Here, we propose a novel technique to more comprehensively address exposome-induced
“inflammaging” (inflammation- induced aging) using botanical and other powerful active
ingredients which work in combination to target each phase of inflammation, and formulate
them with the appropriate systems to ensure delivery to skin. Finally, we employ an inno-
vative combination of ingredients to address skin’s own natural resolution process via
boosting the production of specialized pro-resolution mediators (maresins and lipoxins).
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Demodex folliculorum interaction with SARS-CoV2 from a chitin-lipid
perspective
AL Tatu1, T Nadasdy1, FC Bujoreanu1, D Radaschin1 and LC Nwabudike2 1 Dermatology,
Clinical Infectious Diseases Hospital Galati, Galati, Romania and 2 N. Paulescu National
Institute of Diabetes, Bucharest, Romania
During the outbreak of COVID-19 pandemic, regulatory agencies have attempted to figure
out the possible routes of SARS-CoV-2 viral transmission. It is hypothesized that the lipid
bilayer surrounding the SARS-CoV-2 improves its ability to remain stable on sebum-rich skin
and serves as another possible route of contracting the virus. One possible aspect of these
observations that has yet to be explored in detail is what role arthropods that have been
associated with human skin infestation, such as Demodecidae or Pyemotidae species, play in
viral transmission. It seems likely that arthropod-coronavirus interactions may take place
through the molecular attraction forces between the chitin found on the exoskeleton of mites
commonly found on human skin and the lipids present on the viral envelope of the SARS-
CoV-2. We believe this may mean that arthropods are currently an overlooked cofactor in
viral infection which may have some important biomedical implications for both prevention
and treatment
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Epidermal ablation reduces keratinocyte cancer occurrence by reducing skin

mutation burden caused by chronic ultraviolet radiation
H Wong1, E Roy1, S Kapadia1, V Murigneux1, S Chong1 and K Khosrotehrani1,2 1 University
of Queensland, Brisbane, QLD, Australia and 2 Princess Alexandra Hospital, Brisbane, QLD,
Australia
Ultra-Violet (UV) radiation from sunlight is the main carcinogen driving keratinocyte cancers
of the skin. The accumulation of UV-induced mutations on sun-exposed areas leads to field
cancerisation. Knowing the regenerative property of the skin, we investigated if epidermal
ablation removes mutations on the epidermis and allows less mutated cells from the deeper
part of the skin to repopulate the ablated surface. Patients with history of multiple epidermal
cancers were subjected to epidermal ablation on their forearms with three different depths of
laser (600nm, 400nm and fractional laser). Deep targeted DNA sequencing of 152 cancer
related genes had revealed the mutation burdens on ablated and non-ablated epidermis.
There were 12.9 mutations per Megabase (Muts/Mb) found in non-ablated control epidermis
compared to 2.55 Muts/Mb in 600nm, 4.45 Muts/Mb in 400nm and 3.58 Muts/Mb in frac-
tional laser ablated and regenerated epidermis (n¼7). To evaluate the efficacy of epidermal
ablation on keratinocyte cancers formation, we utilised a UVB inducible Basal Cell Carci-
nomas (BCC) murine model (K14Cre/ER::Ptch1lox/þ). These mice were subjected to 10
weeks of UVB radiation. Half of the dorsal epidermis was ablated. before an additional 10
weeks of UVB radiation was administrated. Wholemount staining of a BCC biomarker, Ker-
atin-17 (K17), revealed a significant reduction in the number of K17 patches in the ablated
area (0.35 patches/mm2� 0.04 compared to 0.07 patches/mm2� 0.03) suggesting epidermal
ablation can be used to reduce BCC occurrence. Deep targeted sequecning of the epidermis
from the ablated and non-ablated area has revealed that there was 15-fold fewer mutations in
the ablated area (18.65 mutations/Mb to 1.19 mutations/Mb). Overall, our findings propose a
potential treatment to prevent accmulation of mutatoins in the skin. This study may also pave
the way to a larger clinical trial of epidermal ablation as an adjuvant therapy for high-risk
keratinocyte cancer patients.
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Epidermal aPKC polarity signaling suppresses field cancerization upon loss of

p53
OD Persa1,2,3, S Vorhagen1,3, U Goebel4, J Stinn1, A Dilthey4 and C Niessen1,3 1 Cell Biology
of the Skin & CECAD, University of Cologne, Cologne, Germany, 2 Dermatology and
Venerology, University Hospital Cologne, Cologne, Germany, 3 Center for Molecular
Medicine Cologne, University of Cologne, Cologne, Germany and 4 CECAD, University of
Cologne, Cologne, Germany
Squamous cell carcinoma of the skin often arise in areas of field cancerization but the mo-
lecular mechanisms that promote field cancerization and transition to invasive tumors is still
poorly understood. Although P53 mutations are linked to field cancerization, epidermal p53
inactivation in mice is not sufficient to induce field cancerization. We previously showed that
the atypical protein kinase Ci (aPKCi) regulates cell polarity and skin stem cell dynamics, and
promotes skin cancer in a DMBA/TPA model. Surprisingly, combined epidermal deletion of
aPKCi and p53 (edko) in mice promotes field cancerization and tremendously accelerates
squamous cell carcinomas (SCC) formation when compared to p53 loss alone. In human
SCCs low epidermal aPKC levels also correlate with poor prognosis for metastasis-free sur-
vival, thus identifying a conserved tumor suppressive role for aPKC in skin cancer. By
combining RNA Seq with immunofluorescence analysis we found that at postnatal day (P) 21,
when proliferation is already increased but without obvious changes yet in edko epidermal
architecture, combined loss of aPKCi and p53 creates an inflammatory and hypoxic micro-
environment resulting in a 10-fold increase in macrophage numbers. Importantly, depleting
macrophages prevented dysplastic keratinocyte hyperplasia and restored epidermal archi-
tecture. Molecularly, loss of aPKC/P53 activates epidermal Stat3, which in vivo is essential for
hypoxia and macrophage infiltration and drives hyperplasia of dysplastic keratinocytes and
SCC. Thus, our results identify epidermal polarity signaling as a gatekeeper of the tumor
microenvironment to prevent field cancerization and widespread SCC upon loss of p53.
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A developmental cellular hierarchy in melanoma uncouples growth and

metastatic phenotypes
P Karras1, I Bordeu2, J Pozniak1, C Pazzi1, D Pedri1, E Landeloos1, N Van Raemdonck1, Y van
Herck3, F Bosisio3, O Bechter3, C Blanpain4, B Simons2, F Rambow1 and J Marine1 1 VIB
Center for Cancer Biology, Leuven, Belgium, 2 The Wellcome Trust/CRUK Gurdon Institute,
Cambridge, United Kingdom, 3 UZ Leuven, Leuven, Belgium and 4 Free University of
Brussels, Brussels, Belgium
Although melanoma is notorious for its high degree of heterogeneity and plasticity, the origin
and magnitude of cell state diversity remains poorly understood. Equally, it is not known
whether melanoma growth is supported by a subfraction of Melanoma Stem-like Cells (MSCs)
and if so, whether MSCs and Metastasis-Initiating Cells (MICs) represent overlapping, inter-
changeable, or distinct cell populations. By combining single-cell gene expression profiling,
multicolour lineage tracing and quantitative modelling, we developed a spatially and
temporally resolved map of the diversity and trajectories of melanoma cell states during
primary tumour growth and metastatic dissemination in a clinically-relevant mouse model of
melanoma. We show that melanoma growth and metastatic dissemination are fuelled,
respectively, by two transcriptionally and spatially distinct melanoma subpopulations. Our
findings implicate a hierarchical model of tumour growth that is supported by a population of
cancer stem-like cells, which reside in a perivascular niche and exhibit a transcriptomic
signature of pre-migratory neural crest cells established transiently during embryonic devel-
opment. Metastatic dissemination is, instead, driven by a “mesenchymal-like” subpopulation,
which preferentially accumulates at the invading front of primary lesions. We identified the
transcription factor Prrx1 as a driver of the mesenchymal-like melanoma phenotype, and
demonstrate that this population fuels metastatic dissemination to lymph nodes and distant
organs through an EMT-MET-like continuum. These results will pave the way for the devel-
opment of strategies that detect and, ultimately, intercept melanoma before its dissemination
to vital organs.
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C-FOS drives reversible basal to squamous cell carcinoma transition

1,2 2 2 2 2 1 2 2
F Kuonen , N Li , D Haensel , T Patel , S Gaddam , LYerly , K Rieger , S Aasi and A Oro2

1 Department of Dermatology, CHUV, Lausanne, Switzerland and 2 Program in Epithelial
Biology, Stanford University, Stanford, CA
While squamous transdifferentiation within subpopulations of adenocarcinomas represents
an important drug resistance problem, its’ underlying mechanism remain poorly understood.
Here, using surface markers of resistant skin basal cell carcinomas (BCC-RM) and patient
single cell and bulk transcriptomic data, we uncover the dynamic epigenetic roadmap of
basal to squamous cell carcinoma transition (BST). Experimentally induced BST identifies AP1
family members in regulating tumor plasticity, and we show that c-FOS plays a central role in
BST by regulating the accessibility of distinct AP1 regulatory elements. Remarkably, despite
prominent changes in cell morphology and BST marker expression, we show using inducible
in vitro and in vivo model systems that c-FOS-mediated BST remains a reversible process.
Preventing the activation of the EGFR pathway after c-FOS induction reverts BST in both
mouse models and human tumors. Thus, by identifying the molecular basis of BST, our work
reveals a therapeutic opportunity targeting plasticity as a mechanism of tumor resistance.
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EZH2, a potential therapeutic target in Merkel cell carcinoma

MDurand1, A Mouchard1,2, C Esnault1, M Samimi2,1, T Kervarrec3,1 and ATouzé1 1 “Biologie
des Infections à Polyomavirus” team, UMR INRA ISP 1282, University of Tours, Tours,
France, 2 Dermatology department, University of Tours, CHU of Tours, Chambray-les-tours,
France and 3 Department of Pathology, University of Tours, CHU of Tours, Chambray-les-
Tours, France
Merkel cell carcinoma (MCC) is an aggressive skin cancer. In 2008, the integration of the
Merkel cell Polyomavirus (MCPyV) and the expression of the two viral oncogenes were
identified as main MCC oncogenic triggers. Recently the expression of EZH2 (Enhancer of
zest homolog 2), an histone methyl transferase involved in aggressiveness of some solid
cancer, was observed in MCC tumors. In this context, our working hypothesis was that EZH2
expression can be virus-driven and could represent a therapeutic target. To confirm this hy-
pothesis, we first evaluated expression of EZH2 and H3K27me3 signature by immuno-
chemistry in a cohort of 147 MCC tumors. This analysis confirmed EZH2 expression in most
of the MCC samples (n¼125, 74,8%) and revealed higher expression levels in MCPyV-pos-
itive tumors than in MCPyV-negative tumors (p¼0,022) suggesting a possible induction of
EZH2 expression by the viral oncogenes. Moreover, high EZH2 expression levels were
associated with poor outcome (recurrence free and specific survivals) suggesting a contri-
bution of EZH2 to MCC aggressiveness. Accordingly, ectopic expression of viral oncogenes in
primary fibroblasts induced over-expression of EZH2 in vitro. Moreover, EZH2 inhibition by
RNA interference or by chemical inhibitors (Tazemetostat or GSK343) in MCC cell lines
induce cell death in vitro (cell cycle analysis and mixed culture assay). Finally, a reduction of
tumor growth after exposition to a chemical EZH2 inhibitor (GSK343) was confirmed in vivo
in aSCID mice xenograft MCC model. To conclude, overexpression of EZH2 on MCC tumors
and its role on MCC aggressiveness suggest the potential of EZH2 as a drug target in MCC.
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Metabolic and immune features as predictive biomarkers of risk stratification

of skin carcinoma
L Dousset1, P Michon1, J Giraud2, D Chalopin2, B Rousseau3, M Hosseini1, W Mahfouf1, E
Muzotte1, M Beylot-Barry4, M Saleh2 and H Rezvani1 1 INSERM BMGIC, UMR 1035, Uni-
versity of Bordeaux, Bordeaux, France, 2 CNRS, ImmunoConcEpT, UMR 5164, University of
Bordeaux, Bordeaux, France, 3 Transgenic Animal Facility A2, University of Bordeaux,
Bordeaux, France and 4 Dermatology department, INSERM U1053, University hospital of
Bordeaux, Bordeaux, France
A better understanding of the molecular changes involved in the transformation of this UVB-
induced carcinoma, from precancerous lesions (actinic keratosis (AK)) to localized cutaneous
squamous cell carcinomas (cSCCs) will aid in early detection, development of biomarkers
and future targeted treatment strategies. Here we aimed to characterize the molecular and
metabolic features of cSCC at different stages of carcinogenesis and their immunologic
landscapes. We characterized the large-scale changes in the bioenergetic machinery using a
quantitative label-free differential proteomic analysis of human skin samples at different
stages of carcinogenesis. The changes in the topology of the metabolic pathways involved
were very similar between AK, and peritumoral tissue. The metabolic profile of tumors was
significantly different with a dramatic downregulation of the enzymes involved in lipid
biosynthesis and a upregulation of several enzymes involved in glycolysis. Specific metabolic
modifications, of which some persist throughout tumor development, occur at a very early
stage of skin carcinogenesis. We then performed patient derived xenografts of cSCC and
noted different tumor behavior with aggressiveness and metastasis in lymph node and lung in
some PDX compare to others. To explore immunologic landscapes at different stages of
carcinogenesis, single cell RNA sequencing was applied on a premalignant and an aggressive
sample of cSCC from the same patient. We uncovered several immune cell subsets depleted
in cSCC compared to AK, particularly B and plasma cells, and a specific cluster of macro-
phages and T cells enriched in the tumor. To conclude, our data suggest that metabolic and
immune features of cSCC could be used as pertinent biomarkers for stratification of cSCC.
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Loss of endothelial cell MMP14 reduces melanoma growth and metastasis by

increasing tumor vessel stability
M Kümper1, S Hessenthaler1, J Zamek1, S Niland2, E Pach1, C Mauch1 and P Zigrino1 1
Department of Dermatology and Venereology, University of Cologne and University Hospital
Cologne, Cologne, Germany and 2 Institute of Physiological Chemistry and Patho-
biochemistry, University of Münster, Münster, Germany
The formation of new blood vessels from pre-existing ones, known as angiogenesis, is crucial
in development and adulthood. One of the critical players is the zinc-dependent matrix-
metalloproteinase MMP14. Complete loss of the protease underscored its importance in vivo
as mice died within three weeks after birth due to several severe developmental defects, some
due to impaired angiogenesis. To enable the analysis of the specific function of endothelial
MMP14 in skin physiology and pathology, we generated mice with constitutive endothelial
cell-specific deletion of MMP14 (MMP14EC-/-). These mice developed and bred with no al-
terations in tissue vascularization. On the contrary, in pathological conditions, as in mela-
noma growth, loss of endothelial MMP14 resulted in reduced tumor growth and metastasis.
While tumor vessel density and distribution were unaltered, vessel permeability was
decreased. Analysis of underlying mechanisms that regulate vessel permeability revealed
increased vessel coverage by pericytes. Moreover, VE-cadherin expression was enhanced,
while eNOS expression and nitric oxide production in MMP14EC-/- endothelial cells were
significantly reduced. Altogether, we show that MMP14 in endothelial cells, although it does
not play a significant role during development, orchestrates several events in endothelial cells
that control tumor vessel function. These data provide a better understanding of the role of
endothelial cell-MMP14 and the potential use of targeting MMP14 as a therapeutic approach
in melanoma.
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Targeting tumour vascularisation through endothelial-specific Sox9 deletion

reduces melanoma metastasis through reduction of vascularisation, changing melanoma
gene expression pattern
G Hashemi, JW Dight, L Sormani, E Roy and K Khosrotehrani The University of Queensland
Diamantina Institute, Brisbane, QLD, Australia
The formation of de novo vascular structures is vital for melanoma growth and metastasis.
Endovascular progenitor cells (EVPs) residing in vessel walls give rise to mature endothelial
cells and contribute to a new blood vessel network formation in tumours. Sox9 is a tran-
scription factor that is highly upregulated in EVPs and is playing a crucial role in stem cell
self-renewal and quiescence. In this study, we aimed to explore the role of Sox9 deletion in
the endothelium on tumour vascularisation, metastasis, and melanoma gene expression. An
endothelial-specific knock out mouse model, Sox9fl/fl/Cdh5CreERt2/Rosa-YFP was utilised to
delete Sox9 conditionally in the endothelium. A significant reduction in tumour EVPs was
observed upon Sox9 deletion in the endothelium in B16-F0 or HcMel12 melanoma tumours.
Immunofluorescence staining of tumour sections demonstrated a significant reduction in the
number and area of CD31+ vessels and a significant increase of pericytes coverage suggesting
increased maturity of the remaining vessels. Lung metastasis significantly reduced after sur-
gical excision of the primary Hcmel12 tumours. Of importance, intravenous delivery of B16-
F10 melanoma cells engrafting and forming lung metastases was not changed by Sox9
deletion in the endothelium suggesting that Sox9 deletion acts primarily in the primary
tumour. Deletion of Sox9 in the vasculature led to significant gene expression changes in
flow-sorted melanoma cells in the primary tumour. Epithelial to mesenchymal transition
pathway was among the downregulated pathways suggesting that deletion of Sox9 in the
endothelium affected the ability of primary tumour cells to metastasize. In summary, Sox9
deletion in the endothelium resulted in the depletion of EVPs, prompting fewer de novo
vessels in the tumour and reduced metastasis. This new knowledge strongly suggests EVPs as
a new target in the field of anti-vascularisation treatment in cancer and metastasis.
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Adcitmer�, a new CD56-targeting MMAE-conjugated antibody is a potential

therapeutic approach in Merkel cell carcinoma
C Esnault1,3, V Leblond1, C Martin2, A Desgranges2, R Houben3, D Schrama3, S Guyétant1,4,
M Samimi1,5, A Touzé1 and T Kervarrec1,4 1 “Biologie des Infections à Polyomavirus” team,
UMR INRAE ISP 1282, Tours, France, 2 McSAF, Tours, France, 3 Department of Derma-
tology, Venereology and Allergology, University Hospital Würzburg, Würzburg, Germany, 4
Department of Pathology, Université de Tours, CHU de Tours, Tours, France and 5
Department of Dermatology, Université de Tours, CHU de Tours, Tours, France
Merkel cell carcinoma (MCC) is an aggressive skin cancer. While immune checkpoint in-
hibitors constitute a major advance for treating MCC patients with advanced disease, new
therapeutic options are still urgently required. The aim of this study was to produce and
evaluate therapeutic performances of a new Antibody-Drug Conjugate (ADC) targeting CD56,
named Adcitmer�, in preclinical models of MCC. First, CD56 expression was evaluated in a
MCC cohort (immunohistochemistry on tissue micro-array including 90 tumor samples) and
MCC cell lines. Interaction of an unconjugated CD56-targeting antibody with CD56-positive
MCC cell lines was investigated by immunohistochemistry and imaging flow cytometry. The
Adcitmer� product was generated by bioconjugation of the CD56-targeting antibody to a
cytotoxic anti-mitotic drug (MMAE) using McSAF� Inside bioconjugation process. Chemical
properties and homogeneity of Adcitmer� were characterized by size-exclusion chroma-
tography and mass spectrometry. Adcitmer� cytotoxicity was evaluated in vitro and in a
xenograft mice model. CD56 was expressed by 66% of MCC tumors, confirming its relevance
as therapeutic target. Specific binding and internalization of the unconjugated CD56-tar-
geting antibody was validated in MCC cell lines. The high homogeneity of the newly
generated CD56-targeting MMAE-conjugated antibody (Adcitmer�) was confirmed by size-
exclusion chromatography. CD56-mediated cytotoxicity of Adcitmer� was demonstrated in
vitro in MCC cell lines. Adcitmer� significantly reduced tumor growth in a MCC mouse
model. Our study suggests Adcitmer� as a therapeutic option to be further assessed in MCC
patients, as an alternative or combined with immune checkpoint inhibitors.
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PVT1 is overexpressed and acts as an oncogenic long non-coding RNA in

cutaneous squamous cell carcinoma
C Li1, KD Mahapatra2, C Sun1, J Lapins3, E Sonkoly2,3, V Kähäri4,5 and A Pivarcsi1 1 Uppsala
University, Uppsala, Sweden, 2 Karolinska Institutet, Stockholm, Sweden, 3 Karolinska
University Hospital, Stockholm, Sweden, 4 University of Turku, Turku, Finland and 5 Turku
University Hospital, Turku, Finland
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
transcripts that are longer than 200 nt, lack the potential to encode functional proteins and
play important roles in gene regulation. In this study, we aimed to investigate the role of
lncRNAs in the pathogenesis of cSCC. To identify potential clinically relevant lncRNAs in
cSCC, we performed RNA sequencing in human cSCCs. One of the most upregulated lncRNA
in cSCC was Plasmacytoma Variant Translocation 1 gene (PVT1). qRT-PCR in an independent
set of human samples by confirmed the increased level of PVT in cSCC but no increase was
observed in precancerous skin lesions (actinic keratosis), suggesting that increased PVT1
expression is associated with malignant transformation. Using single- molecule in situ hy-
bridization (RNAScope), we demonstrated that PVT1 lncRNA is localized to the cell nucleus
in cSCC cells. GapmeR-mediated knockdown of PVT1 lncRNA resulted in decreased cell
proliferation and long-term capacity of growth as determined by EdU- and colony formation
assays, respectively. Moreover, knockdown of PVT1 impaired the migration and invasion
ability of SCC cells and increased apoptosis in cSCC cell lines in vitro. Although PVT1 has
previously been reported to involved in the MYC-mediated cancer-promoting pathway
through stabilizing MYC protein in other cancer types, our experiments showed that c-MYC
protein stability was not significantly affected by PVT1 in cSCC cells, suggesting other modes
of action in cSCC. Our results indicate that lncRNAs may play an important role in the
pathogenesis of cSCC and PVT1 may play an oncogenic role in the disease.
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Metabolic Vulnerabilities as Predictive Biomarkers and Therapeutic Targets in

Skin Carcinogenesis
P Michon1, L Dousset1, W Mahfouf1, E Muzotte1, F Moisan1, R Rossignol2 and H Rezvani1 1
INSERM U1035, Bordeaux, France and 2 INSERM U1211, Bordeaux, France
UVB is the most significant risk factor of non-melanoma skin cancers, like cSCCs, the most
common types of human malignancies worldwide. cSCCs are considered to progress from a
precursor AK to in situ, invasive and finally metastasis which is associated with a dismal
prognosis and a median survival of less than 2 years. Thus, to preserve the chances to cure
cSCCs it is urgent to improve the level of prevention and protection for skin cancer with the
evaluation of new therapeutic strategies. Energy metabolism reprogramming plays an
important role in the initiation and progression of many types of human tumors but little
attention has been given to precise the metabolism rewiring and molecular heterogeneity in
skin cancers. Using a multistage model of UVB radiation-induced skin cancer and with a
quantitative proteomic and targeted metabolomics approaches, we found that specific
metabolic modifications occurs at the very early stage of photocarcinogenesis. We showed
that the distal part of electron transport chain (ETC) in mitochondria was upregulated in AK
owing to the over-activation of dihydroorotate dehydrogenase (DHODH), an enzyme implied
in pyrimidine synthesis. Biochemical functional analysis on human cell lines at different
stages of carcinogenesis revealed a positive correlation between stages of tumor development
with the following features: oxygen consumption rate (OCR), extra cellular acidification rate
(ECAR), glutamine consumption rate and the expression levels of enzymes implicated in
pyrimidine biosynthesis. We evaluated the DHODH expression level in human skin at
different stages of carcinogenesis. Immunostaining showed a positive correlation between the
stages of carcinogenesis and the DHODH expression levels. Finally we tested the effect of
leflunomide (LFN), a potent DHODH inhibitor, in our xenograft model. Results showed a
significant reduction in tumor growth in mice treated with LFN. Our data suggest that
DHODH is a promising target for chemoprevention and combination therapy of UVB-
induced cSCCs.
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Skin liquid biopsy method for assessing the immune environment of cutaneous

T-cell lymphoma lesions
K Torii1, Y Okada2 and A Morita1 1 Geriatric and Environmental Dermatology, Nagoya City
University, Graduate School of Medical Science, Nagoya city, Japan and 2 Statistical Ge-
netics, Osaka University Graduate School of Medicine, Suita, Japan
Detailed analysis of cells infiltrating lesional skin cannot be performed in skin biopsy spec-
imens by immunohistochemistry or cell separation techniques due to the potential destruc-
tion of minor cell populations by enzyme treatment in the isolation step. We hypothesized
that cells could be identified in a small amount of blood obtained from the infiltrating lesional
skin during diagnostic skin biopsies. We collected small amounts (w300 ml) of lesional blood
and successfully isolated infiltrating cells using a cell sorter. We then applied this “skin liquid
biopsy” technique to clarify the pathogenesis of cutaneous T-cell lymphoma (CTCL). Mass
cytometry was used to compare the different cell populations between lesional and peripheral
blood. The percentage of CD4+CD45RO+ and CD8+CD45RO+ T cells was increased in
lesional blood. The phenotype of malignant T cells is CD4+CD45RO+. Next-generation RNA
sequencing (RNA-seq) of the CD4+CD45RO+ T cells in the lesional blood showed increased
expression of genes associated with cancer development and progression, such as RYR2,
DNAH9, and RGS1. On the other hand, RNA-seq of CD8+CD45RO+ T cells in the lesional
blood showed genes associated with tumor suppression and poorly cell division. In addition,
the T cell receptor repertoire in lesional blood was skewed compared with that of peripheral
blood. The serum chemokines also differed, with a characteristic chemokine pattern in
lesional blood. In particular, high serum concentrations of the CCR4 ligands CCL17 and
CCL22 were detected in lesional blood. Lesional blood was assumed to contain lesional
resident memory cells, cells from capillary vessels, and blood overflowing from capillary
vessels in the lesion area. This liquid skin biopsy technique might provide new insight into the
pathogenesis of CTCL and facilitate the evaluation of treatment efficacy for other skin in-
flammatory diseases.
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Interleukin 6 signalling in endovascular progenitors is a driver of melanoma

vascularisation and metastasis
JW Dight, L Sormani, G Hashemi, H Wong, J Patel, E Roy and K Khosrotehrani Faculty of
Medicine, The University of Queensland Diamantina Institute, St Lucia, QLD, Australia
The development of new vascular structures is a pre-requisite for melanoma growth and
spread. Previous studies have shown that tumour vessels arise from endovascular progenitor
(EVP) forming transit amplifying (TA) and then differentiated (D) endothelial cells in various
melanoma models. RNA-seq of EVPs as compared to D cells pointed to IL-6/JAK/STAT sig-
nalling as significantly upregulated in the EVP. This was validated using P-STAT3 staining on
sorted cells. Of importance IL6Ra was upregulated substantially in tumour EVPs but not in
other vascular beds such as the aorta. We next sought to specifically target EVP activity. Anti-
IL6Ra and Ruxolitinib blocked JAK/ STAT signalling, significantly reducing EVP infiltration
into the tumour. Importantly, IL6Ra treatment caused a reduction in tumour size. Surprisingly,
leading anti-angiogenic, Anti-VEGF-A did not affect EVP function. In HCMel12 metastatic
model of melanoma injected subcutaneously, IL6Ra inhibition reduced EVP infiltrate into
primary tumours. Neoadjuvant treatment with anti-mIL6Ra antibodies significantly reduced
the number of metastatic nodules and size of nodules, confirmed by micro-CT imaging and
subsequent H&E staining of murine lung tissue. Of importance, IL6Ra inhibition significantly
reduced neutrophil and macrophage infiltration suggesting that part of the observed benefit
emanates from anti-tumour immunity. Further, coupling Anti-VEGF-A and IL6Ra demon-
strated no synergistic effects, in fact, IL6Ra monotherapy presented the lowest disease
burden. In conclusion, IL6 signalling is a key regulator of endovascular progenitor ability to
form vessels and regulate immune infiltration and tumour metastases.
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Macrophage migration inhibitory factor (MIF) and its homolog D-dopachrome

tautomerase (D-DT) are significant promotors of UVB, but not chemically induced
non-melanoma skin cancer
S Huth1, L Huth1, R Heise1, Y Marquardt1, G Fingerle-Rowson2, P Boor3, AS Yazdi1, J
Bernhagen4 and JM Baron1 1 Department of Dermatology and Allergology, Medical Faculty
RWTH Aachen University, Aachen, Germany, 2 Department I of Internal Medicine, Uni-
versity of Cologne, Cologne, Germany, 3 Institute of Pathology and Department of
Nephrology and Immunology, Medical Faculty RWTH Aachen University, Aachen, Germany
and 4 Division of Vascular Biology, Institute for Stroke and Dementia Research (ISD),
Ludwig- Maximilians-University (LMU), Munich, Germany
Non-melanoma skin cancer (NMSC) is the most common cancer in Caucasians worldwide,
caused by chronic exposure to environmental factors such as ultraviolet (UV) radiation and
chemicals. MIF is a pleiotropic cytokine that is described as a pro-tumorigenic factor in
various tumour entities. D-DT was recently described as a homolog of MIF that shares many
biological activities. The aim of the present study was to assess the pathophysiological role of
MIF and D-DT in the development and progression of UVB and chemically induced NMSC.
Investigating the effects of MIF and D-DT during the acute inflammatory phase, we irradiated
WT, Mif-/-, D-dt-/- and Mif-/-/D-dt-/- SKH1-HrHr mice dorsally with a single UVB dose of 2240
J/m2. Here we found that the epidermal thickness was significantly increased in UVB-irra-
diatedMif-/- and D-dt-/- mice compared to WT controls. For long-term UVB irradiation studies
mice were irradiated three times a week for 25 weeks. Mif-/-, D-dt-/- and Mif-/-/D-dt-/- mice
developed significantly later and fewer tumors. For chemical skin carcinogenesis, mice were
treated with benzo(a)pyrene twice a week for 23 weeks. In contrast to our long-term UVB
experiments, we did not observe any differences in the timing of tumor onset and tumor
incidence between all groups. These data indicate that MIF and D-DT play important roles in
the development and progression of UVB, but not chemically induced NMSC.
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A new cGMP analogue inhibits melanoma growth and invasion via blocking

the EGF/EGFR pathway
M Quadri1,2, A Comitato2, E Palazzo1, N Tiso3, A Rentech4, G Pellacani1, A Marconi1 and V
Marigo2 1 ChiMoMo, University of Modena and Reggio Emilia, Modena, Italy, 2 Life sci-
ences, University of Modena and Reggio Emilia, Modena, Italy, 3 Department of Biology,
University of Padua, Padova, Italy and 4 BIOLOG, Science Institute Forschungslabor und
Biochemica-Vertrieb, Bremen, Germany
Melanoma, which arises from melanocyte malignant transformation, is one of the most
aggressive, complex, and deadliest types of cancer. Despite the introduction of new thera-
peutic treatments, resistance mechanisms occur in a significant percentage of patients with
metastatic melanoma. Targeting the cGMP/PKG pathway is emerging as a new therapeutic
strategy in cancer research. In this study, we evaluated the anti-cancer effects of two poly-
meric linked dimeric (PDL) cGMP analogues, the PKG activator (PA) 4 and 5. Three type of
melanoma cell lines and patients-derived metastatic melanoma cells were employed and
cultured as spheroids to assess the effects of PKG activation. PA5 was identified as the most
effective compound. Importantly, PA5 showed a tumor- specific outcome because no toxic
effect was observed in healthy melanocytes exposed to the cGMP analogue. The activation of
PKG by PA5 significantly increased the number of dying cells in melanoma spheroids and
reduced cell viability, spheroids area and invasion. Moreover, PA5 significantly reduced the
expression of BIRC5 and CXCL8 mRNA, while increased the expression of CDK1A mRNA
and the pro-apoptotic protein BIM. Additionally, PA5 significantly reduced the metastatic
process in a zebrafish model. Finally, PA5 treatment decreased the phosphorylation of the
EGF receptor as well as the activated, phosphorylated forms of AKT and ERK1/2 in metastatic
melanoma cells. Based on this study, the cGMP analogue PA5 holds good promise for the use
as new therapeutic strategy for melanoma.
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Distinct Melanoma Cancer Stem Cell Profile Defines Response to Immune

Checkpoint Inhibitors in Melanomas
N Seebacher1, A Stacy1, J Wilmott2, P Jansson3 and M Middleton1 1 Oncology, University of
Oxford, Oxford, United Kingdom, 2 Melanoma Institute Australia, Sydney, NSW, Australia
and 3 University of Sydney, Sydney, NSW, Australia
This study examined the relationship between cancer stem cells (CSCs) and the susceptibility
of melanomas to immunotherapy. Immunotherapy has emerged as a pillar of cancer therapy,
demonstrating marked survival benefits in patients with melanoma. However, there remains a
significant number of patients who fail to respond to treatment. To improve patient outcomes
and optimise appropriate drug selection, it is a priority to unravel the mechanisms underlying
the emergence of drug resistance. One of the most important key players to have emerged in
the development of drug resistance are the CSCs. Transcriptomic profiles of 158 melanoma
biopsies from patients treated with anti-programmed cell death 1 ligand-1 (PD-1) mono-
therapy (nivolumab or pembrolizumab; n ¼ 63) or combined anti-PD-1 and anti-cytotoxic T
lymphocyte antigen 4 (CTLA-4; ipilimumab; n ¼ 57) were obtained. Patients were categorised
as responders or non-responders using the Response Evaluation Criteria in Solid Tumors
(RECIST) criteria, where responders had a complete response (CR), partial response (PR), or
stable disease (SD) of greater than 6 months with no disease progression. Samples were
analysed for differential gene expression after normalisation using DESeq2 and HTSeq. Gene
levels of well-defined CSCs were compared between responders and non-responders.
Changes to gene expression levels were also compared pre and post immunotherapy treat-
ment. This analysis identified a unique melanoma CSC marker gene expression profile
“signature” that corresponds to a positive response to immune checkpoint inhibitors. This
gene expression profile was associated with longer progression-free survival in patients
treated with immunotherapy agents. Therefore, we have identified a CSC gene expression
profile that can be used to predict patient response to the current available anti-PD-1 or anti-
CTLA4 based therapies. Furthermore, this helps with identifying patients in need of other
therapeutic strategies.
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Glucose-6-Phosphate Dehydrogenase is a Promising Biomarker for Prognosis

and Immune Activity Prediction in Merkel Cell Carcinoma
M Nakamura1, K Nagase2, M Yoshimitsu1, T Magara1, Y Nojiri1, H Kato1, T Kobayashi3, Y
Teramoto4, M Yasuda5, H Wada6, T Ozawa7, D Ogata8 and A Morita1 1 Nagoya City Uni-
versity, Nagoya, Japan, 2 Saga University, Saga, Japan, 3 Kanazawa University, Kanazawa,
Japan, 4 Saitama Medical University International Medical Center, Hidaka, Japan,, 5 Gunma
University, Maebashi, Japan, 6 Yokohama City University, Yokohama, Japan, 7 Osaka City
University, Osaka, Japan and 8 Saitama Medical University, Iruma-gun, Japan
Merkel cell carcinoma (MCC) is a rare but highly malignant skin cancer. Immune checkpoint
blockade therapy was showing successful results in MCC treatment. However, its immuno-
kinetics are not completely clear. We collected 90 specimens from 71 patients and 53 blood
serum samples from 21 patients with MCC from 9 facilities. mRNA was extracted from
formalin fixed paraffin embedded (FFPE) tissues. Next generation sequencing revealed that
MCC samples could be divided into two types. “immune active type” showed better clinical
outcomes than “cell division type”. Glucose-6-Phosphate Dehydrogenase (G6PD) was one of
the most significantly up-regulated gene in “cell division type”. G6PD expression correlated
with the presence or absence of lymph node or distant metastases during the course and
negatively correlated with high or low of PD-L1 expression with the top significance in 395
genes both. Immunohistochemical staining of G6PD was also correlated with disease specific
survival and showed less heterogeneity compared with PD-L1 expression. G6PD activity was
measurable by the blood serum test and detection values significantly increased as the cancer
stage progression and significantly decreased after treatment. G6PD supplies reductive energy
to cells by maintaining NADPH levels. This NADPH maintains the concentration of gluta-
thione, a major intracellular antioxidant, and protects the tumor cell from oxidative damage.
G6PD is not only an immunohistochemically and serum-detectable prognostic marker, but
also an indicator to classify cases based on the tumor immune activity and a potential
biomarker for immune checkpoint blockade therapy.
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Therapy-induced senescence in melanoma cells is associated with a low

proinflammatory secretome
L Homann, M Rentschler, E Brenner, K Böhm, S Weidemann, M Röcken and T Wieder
Department of Dermatology, University of Tübingen, Tübingen, Germany
Immune checkpoint blockade is one of the central pillars of therapy for metastatic melanoma.
Recently, cell cycle inhibitors such as palbociclib have demonstrated antitumor activity in
vivo in different tumour entities. Besides tumour cell killing, tumour therapy also induces
senescence, which is characterized by a stable growth arrest. The secretome of senescent
cells, termed senescence- associated secretory phenotype (SASP), has diverse effects on tumor
growth. We wondered how the SASP of therapy-induced senescent (TIS) cells differs from the
SASP of cytokine-induced senescent (CIS) cells. Therefore, we induced senescence in two
melanoma cell lines using (i) the T helper 1 cell cytokines interferon-gamma and tumor-
necrosisfactor, (ii) the chemotherapeutic agent doxorubicin, and (iii) palbociclib to compare
the different secretomes. To validate senescence induction, we performed different cell cycle
analyses with Western Blot and FACS and determined the activity of the senescence-asso-
ciated b-galactosidase (SA-b-gal). For SASP analyses, we measured the regulation and
secretion of several common SASP factors using qPCR arrays, proteome profiler arrays and
ELISA. Most measurements were performed at the time of induction and 48 h later to portray
the maintenance of senescence. Each treatment initiated a stable growth arrest, enhanced SA-
b-gal activity, diminished the proportion of cells in the S phase and, except palbociclib,
induced increased expression of p21. PCR array analyses of SASP factors revealed that gene
expression in TIS was manifold weaker than in CIS. The protein array analyses confirmed that
TIS caused a much less pronounced release of several inflammation- and tumour-promotion-
associated factors as compared to CIS. Thus, we conclude that senescence induction via
palbociclib could be a promising strategy in the treatment of malignant melanoma, as this
form of TIS exhibits a SASP profile with significantly reduced levels of inflammation-
associated factors.
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Increased chlormethine induced DNA double stranded breaks in malignant T

cells from mycosis fungoides skin lesions
Y Chang1,2, D Ignatova2, C Fassnacht1,2 and E Guenova1,2 1 Dermatology, Lausanne Uni-
versity Hospital (CHUV), Lausanne, Switzerland and 2 Dermatology, University Hospital of
Zurich (USZ), Zurich, Switzerland
Cutaneous T-cell lymphoma (CTCL) is a heterogeneous group of extranodal non-Hodgkin’s
lymphoma. Mycosis fungoides (MF) is the most common types of CTCL and considered as a
malignancy of skin-resident T cells. Chlormethine (CL), also known as mechlorethamine or
nitrogen mustard, is a synthetic agent with well-known alkylating capacity. Its topical
application has a long tradition in dermatology, as CL-containing products have been used for
the treatment of MF since 1940. Recently, a novel CL gel formulation has been approved for
the treatment of skin lesions in MF adult patients. Here we aim to study the impact of CL on
malignant skin T cells regarding their susceptibility to treatment, proliferation, DNA double
strand breaks and the expression of alkylated-nucleotides-excision genes. Tumour blood or
skin T cells were isolated by MACS sorting. Susceptibility to CL exposure was evaluated by
MTT assay. Proliferation and DNA double strand breaks upon CL exposure were detected by
BrdU proliferation assay and gH2AX Ser139. Expression of alkylated-nucleotides-excision
genes was measured by reverse RT-qPCR. While CL exposure in vitro decreased time- and
dose-dependently total blood T-cell viability, it did not statistically significantly influence
neither blood nor skin T-cell proliferation. Of interest, when acting on skin T cells, CL induce
DNA double stranded breaks predominately in the subpopulation of MF clonal malignant
skin T cells but not the non-tumoral healthy T cells. Quantitative real-time PCR uncovered
that several important genes involved in rescue of alkylated nucleotides were generally
decreased in tumor T cells and CL exposure in vitro further significantly decreased the
expression of FEN1 and BRCA2, two major alkylated-nucleotides-excision-repair genes. This
study sheds light on how CL affects malignant skin T cells from patients with MF and provides
additional rationale for considering it as an early and valuable skin-directed treatment option
for skin lymphoma.
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A standardized analysis of tertiary lymphoid structures in human melanoma:

disease progression- and tumor site-associated changes with germinal center alteration
F Werner1, C Wagner1, M Simon1, K Glatz2, KD Mertz3, H Läubli2, J Griss1 and SN Wagner1

Med. Uni. Vienna, Vienna, Austria, 2 Uni. Hospital Basel, Basel, Switzerland and 3
Cantonal Hospital Baselland, Liestal, Switzerland
There is increasing evidence that tertiary lymphoid structures (TLS) control not only local
adaptive B cell responses at melanoma tumor sites but also the cellular composition and
function of other immune cells. In human melanoma, however, a comprehensive analysis of
TLS phenotypes, density and spatial distribution at different disease stages is lacking. Here we
used 7-color multiplex immunostaining of whole tissue sections from 103 human melanoma
samples to characterize TLS phenotypes along the expression of established TLS-defining
molecular and cellular components. TLS density and spatial distribution were determined by
referring TLS counts to the tissue area within defined intra- and extratumoral perimeters
around the invasive tumor front. We show that only a subgroup of primary human melanomas
contains TLS. These TLS rarely formed germinal centers (GCs) and mostly located intra-
tumorally within 1 mm distance to the invasive tumor front. In contrast, melanoma metastases
had a significantly increased density of secondary follicular TLS. They appeared preferentially
in stromal areas within an extratumoral 1 mm distance to the invasive tumor front and their
density varied over time and site of metastasis. Interestingly, secondary follicular TLS in
melanoma often lacked BCL6+ lymphatic cells and GC polarity. Our work provides an in-
tegrated qualitative and quantitative analysis of TLS in human melanoma and shows disease
progression- and site-associated changes in TLS phenotypes, density and spatial distribution.
The frequent absence of GC polarity in melanoma TLS highlights the induction of TLS
maturation as a potential additive to future immunotherapy studies. Given variable evaluation
strategies in former TLS studies, this report demonstrates a highly reproducible, standardized
quantitative evaluation approach.
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Identification of metastatic primary cutaneous squamous cell carcinoma using

artificial intelligence analysis of whole slide images
JS Knuutila1, P Riihilä1, A Karlsson3, M Tukiainen3, L Talve2, L Nissinen1 and V Kähäri1 1
Department of Dermatology, University of Turku and Turku University Hospital, Turku,
Finland, 2 Department of Pathology, University of Turku and Turku University Hospital,
Turku, Finland and 3 Auria Biobank, University of Turku and Turku University Hospital,
Turku, Finland
Cutaneous squamous cell carcinoma (cSCC) possesses metastatic potential and causes sig-
nificant mortality. However, clinical assessment of metastasis risk of primary cSCC is chal-
lenging. In this study, we have used artificial intelligence (AI) algorithm to identify primary
cSCCs with risk for metastasis. Residual neural network-architectures were trained and fine-
tuned on tumor tiles extracted from clinician annotated, hematoxylin and eosin (HE)-stained
whole slide images representing primary metastatic (n¼45) and non-metastatic (n¼59)
cSCCs. Several models were trained and tested with area under the receiver operating
characteristic curve (AUROC) of 0.689 at best when each primary tumor (n¼104) regardless
of the time to metastasis was considered. Metastatic primary tumors were further divided into
tumors that develop metastasis rapidly (�180d from primary tumor detection) (n¼22) and
slowly (>180d) (n¼23). The algorithm was able to predict whether primary tumor was non-
metastatic or classified as rapidly metastatic with slide-level AUROC of 0.747. This was su-
perior to blind assessment by dermatopathologist and did not appear to rely on classical
clinicopathological features or staging systems. Furthermore, risk factor (RF) model taking
into account prediction by AI, Clark’s level and tumor diameter was developed and provided
AUROC (0.917) superior to other tested RF models. This RF model predicted high 5-year
disease specific survival (DSS) for patients with cSCC with 0 or 1 RFs (100% and 95.7%) and
poor 5-year DSS for patients with cSCCs with 2 or 3 RFs (41.7% and 40.0%). These results
suggest that AI recognizes unknown features associated with metastasis in HE-stained cSCC
tissue sections and provides added value to clinical risk assessment of cSCC metastasis and
prognosis.
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Characterization of Cancer-Associated Fibroblasts from Mycosis Fungoides

and Sézary syndrome
G Dobos1, H Zouali2, S Ly Ka So3, C Ram-Wolff4, A de Masson4, K Serror5,3, M Mimoun5, J
Deleuze2, M Bagot1 and L Michel1 1 Dermatology, INSERM U976, Paris, France, 2 Fon-
dation Jean Dausset-CEPH, Paris, France, 3 INSERM U976, Paris, France, 4 Dermatology,
APHP, Paris, France and 5 ReconstructiveSurgery, APHP, Paris, France
Mycosis fungoides (MF) and Sézary syndrome (SS) are primary cutaneous T-cell lymphomas
originating from CD4+ lymphocytes. Cancer-associated fibroblasts (CAFs), as component of
tumor microenvironment, play a key role in oncogenesis and chemoresistance in various
cancers. We aimed to characterize the gene expression profile of CAFs from MF and SS and
compared with fibroblasts from healthy donors (NF). Fourteen patients (6 SS, 8 MF) and 15
skin were included. Primary fibroblast cultures were obtained from skin biopsies and stranded
RNA-sequencing (RNA- seq) was performed. Differential expression of genes (DEG) were
analyzed with fold changes and adjusted p-values. The functional analyzes of the DEGs were
carried out by Ingenuity Pathway Analysis or Reactome besides absolute gene expression
analysis. In total 1345 genes were differentially expressed in MF-CAFs versusNF, 457 genes in
SS-CAFs versus NF and only 45 genes in SS- versus MF-CAFs. Pathways analysis highlighted
gene-sets involved in the extracellular matrix organization and cell cycle. Validation of genes
of interest has been obtained by molecular and protein analysis. The present data demonstrate
differences in the gene expression of CTCL-CAFS, suggesting the major involvement of these
cells on the behavior of tumor T lymphocytes and open new perspectives for therapeutic
targets.
268

Enhancement of antibody-dependent cellular cytotoxicity is associated with

treatment response to extracorporeal photopheresis in Sézary syndrome
C Iselin2, Y Chang1, C Fassnacht3, M Bobrowicz5, F Dimitriou2, M Nägeli2, T Schlaepfer2, S
Pascolo2, W Hoetzenecker4 and E Guenova1 1 Lausanne University Hospital CHUV, Lau-
sanne, Switzerland, 2 University Hospital Zurich, Zurich, Switzerland, 3 Kantonal Hospital
St. Gallen, St. Gallen, Switzerland, 4 Kepler University Hospital, Linz, Austria and 5 Medical
University of Warsaw, Warsaw, Poland
Importance: Sézary syndrome (SS) is a rare, leukemic type of cutaneous T-cell lymphoma
(CTCL), which can be successfully controlled with extracorporeal photopheresis (ECP).
Reliable biomarkers to objectively monitor the response to ECP in patients with SS are
missing. Objective: We examined the quantitative and qualitative impact of ECP on natural
killer (NK) cell activity in SS patients, and especially their functional ability for antibody-
dependent cell-mediated cytotoxicity (ADCC). Further, we address the question if the
magnitude of the effect can be associated with the treatment response to ECP in SS patients.
Materials and Methods: We collected blood samples before starting therapy and after an
average of 9 months of uninterrupted ECP treatment from a case-series of 13 SS patients (8
women, 5 men). This is a single-centre study. All patients were diagnosed according to
EORTC-WHO criteria and gave written informed consent to the use of their material and data
for research purposes. Blood from healthy volunteers was obtained anonymously from a
blood bank. Number of NK cells by flow cytometry, ADCC activity by LDH release assay and
flow cytometry, treatment response based on blood tumour staging. Results: NK cell numbers
were reduced in SS patients compared to healthy individuals and showed a tendency of re-
covery after long-term ECP treatment, independent of the response to treatment. Patients with
marginal increase (�1.5 AU-fold) or lack of increase in ADCC activity failed to respond to
treatment, while an increase in ADCC efficacy paralleled a positive response to ECP. Con-
clusions and Relevance: NK-mediated ADCC is selectively enhanced and can serve as a
reliable biomarker to objectively monitor response to ECP in patients with SS.
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Human immuno-competent 3D model of Malignant Melanoma: preclinical

efficacy assessment of checkpoint inhibitors
M Wussmann1, J Wohlfarth2, B Schilling2 and F Groeber-Becker1 1 Translational Center
Regenerative Therapies, Fraunhofer Institute for Silicate Research, Wuerzburg, Germany and
2 Department of Dermatology, Venerology and Allergology, University Hospital Wuerzburg,
Wuerzburg, Germany
Since only a small subset of melanoma patients respond to immune checkpoint inhibitors
(ICI), the first class of therapy shown to improve the overall survival, new immunotherapies
are urgently needed. However, preclinical development of immunotherapeutics depends on
animal experimentation as classical cell culture has failed so far to predict the clinical
outcome. Our aim is to extend an organotypic melanoma model by the addition of human T
cells. These human- based immuno-competent models will be applied as a novel and
innovative in-vitro platform for the preclinical evaluation of immunotherapies. Reconstructed
human epidermis (RHE) as well as full thickness skin equivalents (FTSE) with melanomas of
various developmental stages were established. For this, primary juvenile human epidermal
keratinocytes (hEKs) were mixed in a defined ratio with single melanoma cells or melanoma
spheroids and cultured at Air Liquid Interface (ALI). First co-culture models were established
by adding human T cells isolated from peripheral blood mononuclear cells (PBMCs) to the
skin models. We succeeded to create human-based organotypic melanoma models of various
complexity and different tumor stages reflecting not only the physiological but also corre-
lating with the in-vivo situation. The histological structure as assessed by immunohisto-
chemistry as well as expression of specific melanoma markers analyzed using
immunocytochemistry revealed that the formed melanoma could be detected physiologically
located at the basal layer of the epidermis. First immuno-competent models showed the
expression of specific markers whereas T cells could be detected equally distributed within
the model. Taken together the established model display an initiative step towards a powerful
in-vitro tool for the preclinical efficacy assessment of immunotherapeutics.
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Phenotypic plasticity of melanocytes derived from human adult skin

1 1 1 1 3 1 5
DL Vidacs , Z Veréb , R Bozó , LB Flink , H Polyánka , BI Németh , S Póliska , BT Papp1,
M Manczinger1, L Kemény4 and Z Bata-Csorgo2 1 Department of Dermatology an Aller-
gology, University of Medicine, Szeged, Hungary, 2 MTA-SZTE Dermatological Research
Group, Eötvös Loránd Research Network, Szeged, Hungary, 3 Department of Medical
Genetics, University of Szeged, Szeged, Hungary, 4 Hungarian Centre of Excellence for
Molecular Medicine - University of Szeged Skin Research Group, Szeged, Hungary and
5 Department of Biochemistry and Molecular Biology, Genomic Medicine and Bioinfor-
matics Core Facility, Faculty of Medicine, University of Debrecen, Debrecen, Hungary
In previous work we have shown that adult human melanocytes cultured in a defined, spe-
cific mitogen-free medium, Mel-mix became bipolar, unpigmented and highly proliferative.
Furthemore, in these cells the expression of TRP-1 and c-kit disappeared and EGFR receptor
and nestin expression was detected, indicating a phenotypic switch toward dedifferentiation.
In the present work we used high throughput mRNA sequencing analysis to compare the
dedifferentiated melanocytes to mature cells. Immunohistochemistry showed the loss of MITF
and Sox-10 expression in the dedifferentiated cells and flow cytrometry detected the
expression of characteristic markers of mesenchymal stem cells. During dedifferentiation the
expression of E-cadherin was reduced and the expression of fibronectin and oncofoetal
fibronectin was elevated, confirmed by western blot. The dedifferentiated melanocytes were
able to differentiate into adipogenic, osteogenic and chondrogenic phenotype given the
appropriate in vitro environment. The extensive characterization of these cells revealed
relevant similarities with undifferentiated melanoma cells, indicating that phenotype
switching driven by environmental factors is a general characteristic of melanocytes that can
occur independent of malignant transformation. These in vitro dedifferentiated melanocytes
can be used to investigate the non-genetic plasticity of melanoma cells, a process that play a
crucial role in metastasis, dormant cancer cell development and in therapy resistance.
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Critical role of Aquaporin-1 and telocytes in infantile hemangioma response to

propranolol beta blockade
S Oucherif1, P Kaulanjan-Checkmodine1, S Prey2, M Loot2, M Jullié2, C Leaute-Labreze2,
A Taieb2, H Rezvani1 and F Moisan1 1 Department of Life and Health Sciences, university of
Bordeaux, Bordeaux, France and 2 CHU of Bordeaux, Bordeaux, France
Propranolol is currently the first-line treatment for severe infantile hemangioma (IH), the most
frequent tumor in childhood. Neither the molecular mechanism of action nor the cellular
target of the drug has been identified with a strong proof of concept. We showed that pro-
pranolol antitumor activity was associated with alteration of Aquaporin 1 (AQP1), a water and
ion channel involved in tumor cell migration and angiogenesis. In pathological context,
elevated AQP1 is involved in the development and progression of tumors and associated with
poor prognosis. We developed an IH in vitromodel using lesional patient-derived endothelial
cells (EC), pericytes (PER) and CD34+/ PDGFR-a+ stromal cells named telocytes (TC) that we
first described in IH. Thus, we investigated the role of these perivascular cells in the anti-
angiogenic effect of propranolol in IH and tested AQP1 as a marker and target of the beta-
blockade response in IH. Immunuhistofluorescence staining revealed a unique AQP1
expression in IH-TC compared to normal dermis. IH-TC maintain high in vitro AQP1 protein
levels compared to foreskin control-TC. We performed a Matrigel based tube formation assay
including IH-EC, IH-PER and IH-TC, which highlights migration and cell-cell interaction
alterations. This 3D model has a unique response to low doses of propranolol. Indeed 3 mM of
propranolol highly decreased IH angiogenesis in our in vitro model and this effect is abol-
ished when control foreskin-TC are used instead of IH-TC. Interestingly, the knockdown of
AQP1 in IH-TC shows the same anti-angiogenic effect as propranolol and the combination is
not additive. Moreover, we show that this beta-blockade downregulates AQP1 in patient
derived telocytes. All together, these data suggest that IH sensitivity to propranolol rely at least
in part to a cross talk between lesional vascular cells and stromal telocytes and reveal a
critical role of AQP1 in this antitumor response.
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Neurotrophin receptors: conflicting roles in cutaneous squamous cell

carcinoma
M Quadri1, N Tiso4, F Musmeci2, M Morasso3, R Lotti1, L Campanini1, A Marconi1,
C Pincelli1 and E Palazzo1 1 University of Modena, Modena, Italy, 2 Cell Dynamicas,
Bologna, Italy, 3 NIAMS, NIH, Bethesda, MD and 4 University of Padua, Padua, Italy
Cutaneous squamous cell carcinoma (cSCC) is the second most frequent form of skin cancer
showing a rapidly increasing incidence worldwide. NTs mediate their effects through the
common neurotrophin receptor CD271 and the tyrosine kinases family of receptors (Trks). In
the skin, CD271 is implicated in the switch between stem and early progenitors, while Trk
receptors mediate cell survival. However, the precise role of NT receptors in cSCC is still to be
defined. Gene and protein expression analysis revealed that CD271 overexpression, while
reducing SCC spheroid growth and increasing apoptosis, down-regulates TrkA and Survivin,
both required for keratinocyte stemness. Conversely, CD271 silencing upregulates TrkA, as
well as CXCL8, which is associated with cancer invasion. Moreover, CD271 silencing in-
creases viability and aggressiveness of cSCC, as further demonstrated by the cSCC zebrafish
model By using the novel flow-based W8TM machine, we show that CD271 overexpression
significantly increases mass density, reduces their weight and diameter. RNAseq analysis of
CD271 overexpressing spheroids show a major fold-enrichment in cell differentiation and
keratinization genes. CD271 overexpressing spheroids display low TrkA and Ki67 expression,
while the expression of Keratin 1 is increased. TrkA/Fc chimera decreases cell viability and
SCC spheroid invasion area, confirming the dependence of SCC cells from the autocrine NTs.
K252, that blocks Trk phosphorylation, reduces spheroid invasion to the same extent as
chemotherapy or 5FU, the effect being upregulated by CD271 overexpression. K252 or
CD271 overexpression improves the outcome of photodynamic therapy or chemotherapy, as
measured by cSCC spheroid size and viability. Our data strongly indicate the opposite
functions of NT receptors in cSCC, and their modulation may be a potential treatment strategy
in this cancer.
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Melanoma cells conditioned-medium induces endothelial-to-mesenchymal

transition of endothelial cells
D Lechevalier1,2, V Platel1, C Jeannière1, Y Le Corre2, L Martin2 and N Clere1 1 MINT, UMR
INSERM 1066 CNRS 6021, Angers, France and 2 Dermatology, University Hospital Angers,
Angers, France
Endothelial-to-mesenchymal transition induces CAFs formation, which promote tumor
growth, immunosuppression and metastasis. It is not described in melanoma, therefore we
aimed to study the ability of melanoma cells to activate EndMT of endothelial cells. Human
Umbilical Vein Endothelial Cells (HUVEC) were treated with conditioned medium (CM) from
SK-MEL-28 melanoma cells. Analysis of protein expression (a-SMA and vonWillebrand
Factor) was conducted by Western- blot. a-SMA and vWF double-stained cells were detected
by FACS. Cell functional capacities were evaluated with wound healing and cell proliferation
assays. TGF-b signaling pathway was analyzed through qRT-PCR and Western blot (pSMAD/
SMAD and Snail). A significant increase of a-SMA expression in HUVEC was observed after
48 hours of treatment with CM as well as a slight decrease of vWF proteic expression. These
findings have been confirmed by FACS analyses: a significant increase in the percentage of
double-stained cells (a-SMA/vWF) has been shown after 48 hours. After 72 hours, there was a
slight decrease of vWF expression. Moreover, wound healing and cell proliferation assays
exhibited enhanced migration and proliferation of endothelial cells treated with CM
compared to control cells. Finally, n the presence of CM, an increase in the p-Smad/Smad
ratio and Snail was observed compared to control cells while no change in tgfb1 gene
expression was noticed. These data show that SK-MEL-28 cells induce a phenotypic modi-
fication of endothelial cells towards a mesenchymal profile according to a mechanism in-
dependent of the TGF-b pathway. The maintenance of endothelial markers suggests a partial
and potentially reversible transition. Increased cell migration and proliferation indicate the
likely formation of CAFs. Further work is required to identify the involved mediators in this
process. These mediators may constitute, in the future, potential new therapeutic targets for
metastatic melanoma.
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Role of fibroblast-MMP14 in melanoma growth

E Pach1, J Brinckmann2, M Rübsam3, M Kümper1, C Mauch1 and P Zigrino1 1 Dermatology
and Venereology, University of Cologne, Cologne, Germany, 2 Department of Dermatology
and Institute of Virology and Cell Biology, University of Lübeck, Lübeck, Germany and 3
Max Planck Institute for Biology of Ageing, Cologne, Germany
Matrix metalloproteinases (MMP) are crucial in remodeling the extracellular matrix during
physiological and pathological processes with diverse and complex activities. Imbalances in
proteolysis contribute to the pathogenesis of many skin diseases, including fibrosis and
cancer. In melanoma, a strong expression of MMP14 is detected in tumor cells and peritu-
moral cells. Although the functional significance for this protease in melanoma cells is better
understood, it is unclear which role it has in peritumoral stromal cells. In skin, in vivo
deletion of MMP14 in fibroblasts leads to a fibrotic-like phenotype with increased dermal
thickness, collagen type I content, and tissue stiffness because of loss of collagen lysis, but not
synthesis. Surprisingly, melanoma growth in the fibrotic-like dermis of these mice was
decreased, accompanied by reduced cellular proliferation and vascularization. Tissue stiff-
ness in peritumoral areas lacking fibroblasts-derived MMP14, detected by atomic force mi-
croscopy, was increased in early but not late melanoma. However, peritumoral tissue in late
melanoma contained more collagen but not altered cross-linkage than controls. Culture of
melanoma cells on high stiffness surfaces in combination with high amounts of fibrillar
collagen type I showed reduced proliferation. Comparably, the growth of melanoma spher-
oids in 3D systems having high fibrillar collagen type I concentrations was inhibited. In
addition, the growth of melanoma in bleomycin-induced fibrotic skin lesions of control mice
was reduced. In summary, we show that the expression of stromal fibroblast-MMP14 controls
melanoma growth by modifying the peritumoral extracellular matrix and suggest that
increased collagen accumulation is an obstacle to melanoma growth.
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Tertiary lymphoid structures correlate with better prognosis in cutaneous

angiosarcoma
T Magara, M Nakamura, Y Nojiri, M Yoshimitsu, S Kano, A Matsubara, H Kato and A Morita
Nagoya City University, Nagoya, Japan
Immune checkpoint inhibitors (ICIs), including anti-programmed death-1 (PD-1) antibodies,
were recently reported to be effective against CAS. The tumor immune response in CAS is still
unclear, however, and even the prognostic value of the expression of PD-L1 in CAS remains
controversial. Some reports suggest that tertiary lymphoid structures (TLSs), defined as CD20-
positive B cell follicles surrounded by CD3-positive T cells, are promising biomarkers that
correlate with a better prognosis in several cancers, but their correlation with the prognosis in
CAS is not yet established. In the present study, we investigated tumor immunity-related
factors, including PD-L1 and TLSs, to clarify useful prognostic biomarkers in CAS. We
examined 61 specimens from 31 patients diagnosed with CAS, and performed immunoflu-
orescence staining for PD-L1, PD-1, CD8, CD3 and CD20. Expression of PD-L1 and infil-
tration of CD8 in primary lesions did not significantly correlate with the prognosis (log-rank
test, p¼0.678, p¼0.876). The presence of TLSs was identified as clusters of CD20-positive
cells surrounded by CD3-positive cells in 28 specimens from 15 cases. Only T cells in contact
with B cells in the CD20-positive cell cluster expressed PD-1. Patients with at least one TLS in
the primary lesion had a significantly better prognosis than those without TLSs (log-rank,
p¼0.0032). In multivariate analysis, only TLSs correlated with prognosis among the choice of
treatment and other immunological markers (HR¼0.197, 95% CI, 0.046-0.838, p¼0.028).
Significantly more TLSs were observed in poorly differentiated tumors compared to well-
differentiated or moderately differentiated. (Fisher’s exact test, p¼0.048). On the basis of
these findings, the presence of TLSs appears to be a valuable prognostic biomarker for patients
with CAS. The presence of TLSs also suggests that CAS is an immunologically hot tumor,
similar to other carcinomas treated with ICIs. Knowledge of the presence or absence of TLSs
might be useful for the treatment selection of immunotherapies targeting CAS.
www.jidonline.org S195
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Targeting Mast-Cell Plasticity Re-Shapes the Tumor Microenvironment of

Melanoma
CI Iuliano, S Kaesler and T Biedermann Department Dermatology, Immunology and Allergy,
Technical University Munich, Munich, Germany
The incidence of malignant melanoma is steadily rising. Resistance to therapy in malignant
melanoma is linked to an increase of melanoma cell heterogeneity especially in regard to the
response to pro-inflammatory signals from the tumor microenvironment (TME). For different
tumor entities an infiltration of mast cells (MCs) into the TME has been reported, but their
impact on tumor progression has been discussed controversially. We recently demonstrated
that in melanoma MCs accumulate, especially in areas of immune regression. Since MCs are
very plastic and can secrete various mediators, we are currently investigating how different
stimuli activate MCs and how this affects the immune control of melanoma. MC precursors
were isolated from murine femur and matured in medium containing IL-3 and stem cell
factor. Mature bone-marrow derived MCs (BMMCs) were then stimulated with a variety of
stimuli, including IL-33 and TLR-ligands. Changes in cytokine production was analyzed by
ELISA. Through stimulation with IL-33, BMMCs were activated to produce a wide range of
cytokines, as detected in the supernatant. This activation also impacted the transcription of
genes, as shown by RNA-Sequencing. This effect can be intercepted through the application
of resveratrol. In combinations with other stimuli both antagonistic and synergistic effects
could be identified, indicating a directed development of MCs upon intervention. Among the
highest concentrations of cytokines detected in the supernatant were chemokines that play a
crucial role in the recruitment of immune cells, such as CCL3 and CCL22. In vivo experiments
of wild type mice show that IL-33 does not impact tumor size, however, alters the immune
cell recruitment to the tumor and the infiltration into the tumor. To investigate the impact of
stimulated MCs on tumor progression and immune cell recruitment, in vivo studies with mast-
cell deficient Mctp5-Cre RDTA mice are performed.
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Site-Specific Tumor Response and Impact on Therapy Outcomes in Advanced

Melanoma Patients
NBWagner1, MM Lenders2, F Meier3, C Gebhardt4, C Loquai5, E Richtig6, M Röcken2 and TK
Eigentler2 1 Department of Dermatology, Kantonsspital St. Gallen, St. Gallen, Switzerland, 2
Department of Dermatology, University Hospital Tuebingen, Tuebingen, Germany, 3
Department of Dermatology, Medical Faculty and University Hospital Carl Gustav Carus, TU
Dresden, Dresden, Germany, 4 Skin Cancer Center, Department of Dermatology, University
Hospital Hamburg-Eppendorf (UKE), Hamburg, Germany, 5 Department of Dermatology,
University Medical Center Mainz, Mainz, Germany and 6 Department of Dermatology,
Medical University of Graz, Graz, Austria
This study addressed the prognostic impact of distinct patterns of metastasis and its relevance for
individual target lesions (TLs) in advanced melanoma patients. Clinical and radiological data
from 934 stage III and IV melanoma patients treated with anti-PD-1 monotherapy (PD1, n¼421),
combined immune checkpoint inhibition (COMBI, n¼216), or targeted therapy (TT, n¼297) at
13 skin cancer centers in Austria, Germany, and Switzerland were analyzed. Overall survival
(OS), objective response rates, and individual TLs (n¼2310) were compared in relation to
metastatic sites. Presence of bone metastasis was a negative predictor of OS independent of
treatment (PD1: p¼0.0077, COMBI: p<0.0001, TT: p¼0.00018). Interestingly, the strong
negative impact of liver metastasis in the PD1 and TT groups was negligible in the COMBI group
(HR 1.24, 95% CI 0.80- 1.91, p¼0.33). Brain metastasis also did not influence OS significantly
in the COMBI group (p¼0.53) but seriously affected OS in the PD1 group (p<0.0001) and in the
TT group (p¼0.015). Lymphocyte- to-monocyte-ratio was significantly lower in patients with
bone (p<0.0001) or liver metastasis (p¼0.0010). Comparing patients with or without liver or
bone metastasis, respectively, revealed a strong impact on non-liver TLs and non-bone TLs in the
PD1 group (liver: p¼0.00044, bone: p¼0.00048), a smaller impact in the COMBI group
(p¼0.314, p¼0.012), and no impact in the TT group (p¼0.571, p¼0.989). Special sites of
metastasis, especially liver, bone, and brain, deserve particular attention to select the best
treatment as they distinctly influence local and systemic response.
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Role of specific probiotics in skin diseases: new insights from in vitro

investigation
DF Squarzanti1,2, P Zanetta1,2, M Ormelli1,2 and B Azzimonti1,2 1 Health Sciences, Uni-
versity of Piemonte Orientale, Novara, Italy and 2 Center on Allergic and Autoimmune
Diseases (CAAD), Novara, Italy
The aim of this study is to deeply investigate probiotic strains efficacy in the containment of
the opportunistic pathogen Staphylococcus aureus, involved in several diseases, such as non
melanoma skin cancer (i.e. actinic keratosis and squamous cell carcinoma) and those in-
flammatory ones, such as psoriasis and atopic dermatitis. Indeed, during the onset and pro-
gression of these skin disorders, the dysbiosis of the microbiota leads to the reduction of
protective commensal resident bacteria, favoring pathogenic/opportunistic species prolifer-
ation (including S. aureus), and to the variation in the expression of their virulence factors. To
this purpose, Lactocaseibacillus rhamnosus GG and Lactobacillus johnsonii, two probiotic
strains well described by the literature, were grown independently and as co-culture. Viable
probiotics inhibitory efficacy on S. aureus was investigated by agar spot test. S. aureus was
also cultured for 24, 48 and 72 hours with probiotics-free supernatants (PFSNs), that were
characterized by proteomic analysis. Both pathogen planktonic and biofilm forms were
analyzed through the viability alamarBlue test. After that, planktonic form was spotted onto
agar plates and single colonies were isolated, while biofilm was visualized by crystal violet
staining. Viable probiotic strains demonstrate to inhibit S. aureus growth; interestingly, PFSNs
alone (both from single and co-cultured strains) act in reducing pathogen plankton viability
and in inducing phenotypic changes. Biofilm form, characteristic virulence feature of the
pathogen, was inhibited at all times tested. In conclusion, S. aureus over-colonization, crucial
factor in the onset and progression of several skin diseases, could be reduced by both viable
Lactobacilli and their PFSNs. The deeper investigation of the cross-talk among microbes will
help in clarifying their role in several cutaneous disorders.
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Utility of serum S100B in melanoma patients (meta-analysis)

1 1 2 2 2 2 2
EA Janka , T Várvölgyi , Z Sipos , A Soós , P Hegyi , S Kiss , F Dembrovszky , M Solymár2

and G Emri1 1 Department of Dermatology Faculty of Medicine, University of Debrecen,
Debrecen, Hungary and 2 Institute for Translational Medicine, Medical School, University of
Pécs, Pécs, Hungary
According to the Globocan 2020 statistics the age-standardized mortality rate of melanoma is
still high. The early detection of disease relapse or progression improves prognosis and patient
survival. Serum tumor markers can be useful for early detection of tumor metastases, how-
ever, there is no consensus on the utility of blood tests for patients with resected melanoma.
Serum S100B is monitored for melanoma relapse and tumor burden in many cancer centers,
however, a systematic review of the literature and meta-analysis to determine the predictive
performance of this tumor marker had not yet been performed in the last 10 years. The
objective of this study was to determine the diagnostic and prognostic abilities of serum
S100B in patients with melanoma. In the meta-analysis pooled estimates of discriminative
ability (AUC), overall risk of death (adjusted hazard ratios), and one-year and two-year sur-
vival rates were calculated using a random-effect model. A quantitative analysis of data from
6 eligible studies included 1033 patients with cutaneous melanoma. The discriminative
ability of serum S100B at identifying disease relapse proved acceptable. Ten eligible studies
with 1987 patients were included in the HR analysis using the Cox models of overall survival.
Elevated serum S100B levels were associated with a higher risk of death in patients with
metastatic melanoma. 4 eligible studies with 1940 participants were included in the analyses
of survival rates. The pooled one-year survival rates between patients with normal and
elevated serum S100B levels were significantly different (p¼0.033). S100B is a serum marker
that can be routinely monitored in melanoma patients to detect disease relapse. In addition,
serum S100B is a relevant prognostic marker in patients with metastatic melanoma.
280

Complement Factor D is a biomarker for progression of cutaneous squamous

cell carcinoma
P Rahmati Nezhad1, P Riihilä1, JS Knuutila1, S Peltonen1, M Kallajoki2, S Meri3, L Nissinen1

and V Kähäri1 1 Department of Dermatology and FICAN West Cancer Research Laboratory,
University of Turku and Turku University Hospital, Turku, Finland, 2 Department of Pa-
thology, University of Turku and Turku University Hospital, Turku, Finland and 3 Haartman
Institute, University of Helsinki, Helsinki, Finland
Cutaneous squamous cell carcinoma (cSCC) is the most prevalent metastatic skin cancer, and
its incidence is increasing on a global scale. Previous studies have demonstrated the role of
complement system in cSCC progression. Here, we have investigated the role of complement
factor D (CFD), an activator of alternative pathway of complement, in development of cSCC.
RT-qPCR analysis of cSCC cell lines (n¼8) and normal human epidermal keratinocytes
(NHEKs) (n¼6), demonstrated significant up-regulation of CFD mRNA expression in cSCC
cells compared to NHEKs. Western blot analysis of conditioned culture media showed, that
production of CFD was higher in cSCC cell lines than in NHEKs. Significantly higher CFD
mRNA levels were noted in cSCC tumors (n¼6) compared to normal skin (n¼6). Strong tumor
cell-associated CFD staining was detected in the invasive edge of human cSCC xenografts
established in SCID mice. Immunohistochemical analysis of human tissue microarrays
revealed more intense tumor cell-specific labeling for CFD clustered in the tumor margin in
primary and metastatic cSCCs (n¼202), in metastases (n¼9), and in recessive dystrophic
epidermolysis bullosa-associated cSCCs (n¼16), compared with cSCC in situ (n ¼57), actinic
keratosis (n¼64), and normal skin (n¼80). The production of CFD by cSCC cells was upre-
gulated by p38 MAPK pathway, and induced by interferon-g, and interleukin-1b. Targeted
inhibition of CFD activity by small molecule factor D inhibitor (Danicopan; ACH-4471),
potently inhibited activation of ERK1/2 and significantly attenuated proliferation of cSCC
cells. Altogether, these results provide evidence for the role of CFD in the development of
cSCC and identify CFD as a novel putative biomarker and therapeutic target for cSCC pro-
gression.
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Discrimination Between Invasive and In situ Melanomas Using Clinical

Close-up Images and a de novo Convolutional Neural Network
S Polesie, M Gillstedt, G Ahlgren, H Ceder, J Dahlén Gyllencreutz, J Fougelberg, E Johansson
Backman, J Pakka, O Zaar and J Paoli Department of Dermatology and Venereology, Institute
of Clinical Sciences, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden,
Gothenburg, Sweden
Melanomas are often easy to recognize clinically but determining whether a melanoma is in
situ (MIS) or invasive is often more challenging even with the aid of dermoscopy. During the
past five years, convolutional neural networks (CNNs) have made significant and rapid ad-
vances within dermatology image analysis. The aims of this investigation were to create a de
novo CNN for differentiating between MIS and invasive melanomas based on clinical close-
up images and to compare its performance on a test set to seven dermatologists. A retro-
spective study including clinical images of MIS and invasive melanomas obtained from our
department during a five-year time period (2016-2020) was conducted. Overall, 1,551 im-
ages (819 MIS [52.8%] and 732 invasive melanomas [47.2%]) were available. The images
were randomized into three groups: training set (n¼1,051), validation set (n¼200), and test
set (n¼300). A de novo CNN model with seven convolutional layers and a single dense layer
was developed. The area under the receiver operating characteristics curve was 0.72 for the
CNN (95% confidence interval [CI] 0.66-0.78) and 0.81 for dermatologists (95% CI 0.76-
0.86) (P<0.001). The CNN correctly classified 208 out of 300 lesions (69.3%) whereas the
corresponding number for dermatologists was 216 (72.0%). The CNN’s answer was accurate
in 34 cases in which the dermatologists were wrong, whereas dermatologists were accurate in
42 cases where the CNN’s answer was wrong (P¼0.42). When comparing the CNN perfor-
mance to each individual reader, three dermatologists significantly outperformed the CNN.
For this classification problem the CNN was outperformed by the dermatologist. However,
when considering that the algorithm was only trained and validated on 1,251 images with
future refinement and development it could serve useful for dermatologists in a real-world
setting.
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Phosphoproteomic profiling of AKT-related changes in cutaneous squamous

cell carcinoma identified DNA-dependent protein kinase (DNA-PK) and N-Myc
downstream regulator 2 (NDRG2) as therapeutic vulnerabilities
R Button, C Harwood and R O’Shaughnessy Blizard Institute, Queen Mary University of
London, London, United Kingdom
Cutaneous Squamous Cell Carcinoma (SCC) represents w20% of all non-melanoma skin
cancers. Whilst SCC lesions are generally low risk, metastases are associated with poor
prognosis. SCC incidence is increasing, owing to an ageing population, greater UV exposure,
and more patients receiving immunosuppressive treatments associated with organ trans-
plants. Therefore, there is interest in identifying new biomarkers that may be used to track
progression of the disease and to exploit as therapeutic vulnerabilities. One candidate is the
serine/threonine kinase AKT. We show highly dynamic changes in AKT expression during UV
exposure, precursor lesions called actinic keratosis (AK) and in SCC tumour tissue, with initial
loss of AKTactivity in AKs followed by progressive and widespread increase in AKTactivity in
SCC. Understanding both the mechanism and downstream effects of these dynamic AKT
phosphorylation changes will be important in AKT-targeting therapy strategies. We performed
phosphoproteomic analysis and Kinase substrate enrichment analysis on a panel of isogenic
SCC cell lines representing different stages of disease, from premalignancy to metastasis,
covering the period of dynamic AKT phosphorylation change. Among several up-regulated
kinases and AKT-targets, we analysed DNA dependent protein kinase (DNA-PK), and N-Myc
downstream-regulated gene 2 (NDRG2) in further detail. Both proteins were up-regulated and
mis-expressed in a panel of SCC tissue from different patients. We therefore explored the
potential of inhibiting DNA-PK and NDRG2 as SCC treatments. Treatment with iron chelator
Dp44mT decreased levels of phosphorylated NDRG2 and led to significant losses to viability
and reduced migration in our SCC cell lines, while DNA-PK inhibition promoted the differ-
entiation of premalignant and early-stage SCC cell lines. Our results suggest that NDRG2 and
DNA-PK may be viable targets in SCC treatment, with effectiveness at different stages of SCC
progression.
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Neutrophil/lymphocyte ratio as a predictor of lymph node metastasis in

extramammary Paget disease: A retrospective study
A Ebata, T Taki, S Mori, Y Murakami, M Okumura, H Akanabe, S Imai, K Yokota and M
Akiyama Department of Dermatology, Nagoya University Graduate School of Medicine,
Nagoya, Japan
To prevent further development of extramammary Paget’s disease (EMPD), it is critical to
detect lymph node metastasis at an early stage. Therefore, biomarkers that predict the risk of
lymph node metastasis are required. In the present retrospective study, we evaluated the
potential of neutrophil- to-lymphocyte ratio (NLR) in peripheral blood samples as a biomarker
for the risk of lymph node metastasis in EMPD. This study involved 137 EMPD patients who
underwent sentinel lymph node biopsy (SLNB) at our hospital from March 2003 to March
2020. The c2 test, Mann-Whitney U test, logistic regression analysis and Kruskal-Wallis test
were used to analyze the correlations between NLR and clinical features/laboratory findings
and between SLNB positivity and clinical features/ laboratory findings. Receiver-operator
curves were constructed using the DeLong model to define the optimal NLR cutoff value. The
NLR cutoff value was defined as 3.0. The high NLR group had 30 patients whose NLRs
exceeded 3 (NLR > 3), and 23% of the patients showed sentinel lymph node metastasis
(SLNM). The low NLR group had 107 patients whose NLRs were no more than 3 (NLR � 3),
and 8% of the patients had SLNM. The rate of SLNM was significantly higher in the high NLR
group than in the low NLR group (c2 test; P ¼ .0245). The odds ratio of SLNM for patients
with NLR greater than 3 was 3.311 (95% confidence interval [CI], 1.117 to 9.804; P ¼ .0380)
compared with patients with NLR of 3 or less. Then, we classified the patients into 2 groups
by SLNB results. Sixteen of the 137 patients (11.7%) showed SLNM. In the logistic regression
analysis of 5 variables in 137 patients (Table II) and six variables including carcinoembryonic
antigen (CEA) in 55 patients for SLNB positivity, only NLR was found to be significantly
associated with SLNB positivity. Here we reported NLR might be a significant predictor for
LNM in EMPD patients, providing us with a clue for determining which of them could benefit
from SLNB.
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Emergence of new b-catenin effectors with a function in melanomagenesis

P Sohier, N Zidi, V Petit, Z Aktary and L Larue Normal and Pathological Development of
Melanocytes, CNRS UMR3347, INSERM U1021, Institut Curie, Orsay, France
Cutaneous melanoma is a very aggressive tumour as it can metastasise efficiently. Despite the
development of targeted therapies and immunotherapy, melanoma remains the most serious
form of skin cancer. Different signalling pathways have been implicated in tumorigenesis. In
particular, the b-catenin signalling pathway plays a key role in many cellular functions and is
commonly deregulated in cancers, including melanoma. Activation of b-catenin signalling
occurs in deep nevi and melanoma due to specific mutations in CTNNB1 (the gene encoding
b-catenin) and APC, as well as to allogenetic modifications associated with this pathway.
Here, our goal was to discover new effectors to better understand the functions of b-catenin.
To this end, we used a bioinformatics approach to compare human melanomas with b-cat-
enin-activating genomic events (mutations in CTNNB1 and APC) to control melanomas using
data from 368 melanoma samples from the Cancer Genome Atlas (TCGA) Skin Melanoma
Study. Using the information from the RNA-Seq, we identified a target gene signature of 339
genes (238 genes are up-regulated and 101 are down-regulated), some of which are known
and some of which were not. From this study, we can conclude that activation of the b-
catenin signalling pathway is associated with poorer overall survival in melanoma - a
question still debated in the literature. Specifically, we showed that the level of XC53A,
UBM3 and BXIT19were strongly induced and validated in vitro, that these genes were indeed
regulated by b-catenin in several melanoma cell lines, and that they could affect cell pro-
liferation and migration. In conclusion, we identified and validated three new targets of b-
catenin affecting proliferation and migration; two fundamental cellular mechanisms involved
in melanomagenesis.
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Investigating the role of the ectopic expression of Gametocyte Specific Factor

1 in Cutaneous T-Cell Lymphomas
A Martinez Villarreal, JK Gantchev and I Litvinov Experimental Medicine, McGill University,
Montreal, QC, Canada
Gametocyte Specific Factor 1 (GTSF1) ectopic expression in Cutaneous T-Cell Lymphoma
(CTCL) patients has been shown to be associated with a worse prognosis. The objective of the
study is to pinpoint the role of GTSF1 on carcinogenesis and elucidate how its ectopic
expression is modifying patient outcome. GTSF1, a germline-cell specific gene, is an
important element of the piRNA pathway. During germ-cell development, GTSF1 partners
with the PIWI proteins to process small RNA molecules and identify active retrotransposons
on the genome, recruiting the DNA methylation machinery to those sites. In cancer, hypo-
methylation of repetitive sequences and the subsequent activation of retrotransposons, leads
to insertional mutagenesis and genomic instability. Data attained from The Cancer Genome
Atlas (TCGA) was analyzed using a Bayesian Analysis and Markov Chain Monte Carlo
Method to investigate expression levels of GTSF1 across 33 cancer types. To address the role
of GTSF1, we performed shRNA mediated knockdown in CTCL cell lines. We employed
several methodologies, such as qRT-PCR, Western Blot, immunofluorescence and a
specialized retrotransposition assay, to evaluate the impact of GTSF1 on cell biology, retro-
transposons, and genomic instability. Analysis from the TCGA data confirmed high levels of
mRNA in lymphomas and leukemias. Western blot screening for the presence of additional
piRNA pathway elements suggests that this pathway is not active in CTCL cell lines.
Furthermore, knockdown of GTSF1 expression does not seem to affect retrotransposon pro-
tein expression and function. However, preliminary data does suggest that GTSF1 influences
cell proliferation in lymphomas. In conclusion, preliminary data points to a previously un-
reported role of GTSF1 on cell biology. The aberrant expression of this gene poses an
excellent clinical opportunity for targeted therapy development. Its germline cell restricted
expression will potentially result in less side effects than current available therapies.
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HORMAD1 Contributes to the Development of Squamous Cell Carcinomas in

Melanoma Patients
JK Gantchev Experimental Medicine, McGill Univeristy Health Centre, Montreal, QC,
Canada
BRAF inhibitor (BRAFi) therapies are effective treatments for metastatic melanoma. However,
BRAFi monotherapies are associated with a significant risk of squamous cell carcinoma (SCC)
in melanoma patients. Consequently, BRAF inhibition results in an activation of the MAPK
pathway in cells that harbour wildtype BRAF. Fortunately, a combination approach with both
a BRAFi and the selective MAPK inhibitor (MEKi), trametinib, attenuates BRAFi-induced risk
of SCCs. Despite the wide use of this therapy, the mechanisms associated with SCC induction
remain poorly understood. HORMAD1, a meiosis gene, has been shown to have an impact
on genomic instability and proliferation in the development of SCCs. Recent work has shown
that HORMAD1 expression is regulated by the MAPK pathway in SCC cell lines. Therefore,
we sought to investigate a potential role of HORMAD1 in the risk and development of SCCs
that is attenuated with the administration of the MEKi, trametinib. We used BRAFi, vemur-
afenib and the MEKi, trametinib to evaluate the expression of HORMAD1 in melanoma and
normal keratinocyte cell lines. To determine the effects of the two inhibitors, a cell prolifer-
ation assay was conducted followed by the evaluation of various components of cell cycle
regulation and genomic instability. We found that HORMAD1 protein expression increased
following treatment with vemurafenib in normal keratinocytes but not in a melanoma cells. In
contrast, HORMAD1 expression decreased following treatment with trametinib in both
HaCaT and A375. Cell proliferation assays depict a vulnerability to both vemurafenib and
trametinib in both normal and melanoma cell lines, however, HaCaT cells appear to be more
susceptible to increased levels of genomic instability following treatment with vemurafenib.
Our results suggest that HORMAD1 likely plays a key role in the development of SCCs by
increasing genomic instability and proliferation in normal keratinocytes following BRAFi
monotreatment. The increased risk of SCC formation is attenuated by dampening HORMAD1
levels with the co-administration of the MEKi, trametinib.
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Mass spectrometry-based secretome analysis of melanocyte-keratinocyte-

fibroblast co-culture systems
C DArcy1,2 and C Kiel1,2 1 UCD Charles Institute of Dermatology, Dublin, Ireland and 2
Systems Biology Ireland, School of Medicine UCD, Dublin, Ireland
Melanoma is an aggressive form of skin cancer in the later stages of the disease. Despite
recent advances in targeted and immunotherapies the relapse rate among melanoma patients
remains significant. The TME has been shown in other cancers and melanoma to provide a
protective niche where the malady can reside and resist treatment. It has been shown that the
increase in secreted fibroblasts growth factors can in turn lead to melanoma cell growth and
further para/autocrine signaling, leading to increased survival of the tumour. This altered TME
can have a negative effect on the efficacy of treatment and may be a contributing factor to the
relapse rate amongst melanoma patients. A better understanding of the interplay between the
secreted factors of the melanoma TME would be beneficial to therapy. Here, using transwell
inserts we have simulated the melanoma microenvironment by allowing the cells to physi-
cally interact or be separated from other skin cells while still being able to communicate via
secreted signals. Melanoma cells and keratinocytes were seeded in a transwell insert and
normal human dermal fibroblasts or patient derived cancer associated fibroblasts were grown
below separated by a semipermeable membrane. Different combinations were also explored
to represent a move advance in vivo setting, and combinations of pigmented and unpig-
mented melanoma cell lines. Our preliminary data suggests that the proteins secreted from
the CAF coculture, the NHDF coculture and melanoma cells alone are fundamentally
different. Amongst the CAF coculture there are more factors associated with ECM organiza-
tion and signaling cell fate than the normal fibroblast secretome. This MS approach in
combination with simulation of the TME in transwells allows us to identify and exploit novel
factors involved in melanoma signaling and cell fate.
www.jidonline.org S197
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Can surgical excision match the gold standard of Moh’s surgery in head and

neck skin cancer patients? Findings from a 4-year, 2 centre study
S Alwan Oral and Maxillofacial Surgery, Morriston Hospital, Swansea, United Kingdom
This study aimed to assess the complete excision rate (CER) of surgical excision relative to
Moh’s surgery, the ‘gold standard’ as defined by the British Association of Dermatologists.
Moh’s surgery is lengthy and expensive but anticipates an CER of 95%. Our study sought to
evaluate the relative efficacy of surgical excision and if a comparable CER is achievable. A 4-
year retrospective study was carded out in two hospitals in the North Lincolnshire and Goole
Trust (Grimsby and Scunthorpe), on surgical excisions of Basal & Squamous Cell Carcinomas
completed between January 2014 - December 2015 and January 2017 - December 2018.
During the study, a total of 587 Basal & Squamous Cell Carcinomas were surgically excised.
561 had dear surgical margins on histopathology, constituting 96.4% CER. 26 lesions had
involved margins and were therefore incomplete excisions. Out of those, 14 (54%) were re-
excised, and 12 (46%) were clinically reviewed, with no obvious evidence of recurrence. Of
those re-excised, 9 (64%) showed no residual tumour on histopathology which; if added to
the total number of complete excisions, gives a total CER of 97.1%. A 97.1% CER has been
achieved during this 4 year study. With a powerful sample size and long follow-up period,
this study shows that surgical excision is a successful alternative to Moh’s surgery, with the
advantage of fewer appointments for patients and lower costs and could be considered as a
new ‘gold standard’.
S198 Journal of Investigative Dermatology (2021), Volume 141
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The effect of immune checkpoint Inhibitors on the CD4+ T-cell population by

patients with advanced melanoma and the role of these cells in immune related adverse
events
T Jakovljevicova, FJ Hilke, K Ghoreschi and F Solimani Department of Dermatology, Vene-
reology and Allergology, Charité-Universitätsmedizin Berlin, corporate member of Freie
Universität Berlin, Humboldt-Universität zu Berlin, and Berlin Institute of Health, Berlin,
Germany
In the past years immune checkpoint Inhibitors (ICI), more specifically the PD-1 and CTLA-4
Inhibitors have become a go-to therapy of advanced melanoma. The outcome of the patients
receiving ICI improved significantly. Unfortunately, some of them developed a more or less
severe autoimmune reaction to this medication, also known as immune related adverse event
(irAE). The aim of this study is to have a closer look at the ICI-induced changes within the
CD4+ T-cells and try to see their role in the irAEs. We observed and collected peripheral
blood mononuclear cells from patients with melanoma stage III and IV for the first four
months of receiving ICI. Immunotherapy-naivety was the main inclusion requirement. The
gating strategy for the analysis with fluorescence cytometry was based on the surface markers
specific for the T-helper and T-regulatory cells and CLA as a specific marker for skin memory T
cells. 21 patients (mean age 73) receiving either PD-1 or PD-1 and CTLA-4 Inhibitors were
recruited. A total of 4 patients developed irAEs (1 Myositis, 1 Colitis, 1 Nepritis and 1 elevated
Lipase). Our initial observation shows a steady increase of the CLA expression and a convert
from t-follicular to t-non follicular cells as the CXCR5-expression of the T-cells decreases in
the early phase of the therapy. The comparison between patients who developed irAEs and
those who did not suggests that T-regulatory cells may play a role in irAEs as there is a strong
increase in their population among the first mentioned group. So far, we could establish that
the T-cells are influenced by the ICI as there are changes in the same direction among the
majority of the patients. In the next months, we want to recruit at least ten more patients and
closer study and define the impact of the therapy on the individual T-helper cell subsets.
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Immune alterations of response to anti-PD-1 therapy in melanoma-preliminary

results
V Németh, K Hunyadi, R Gyulai and Z Lengyel Department of Dermatology, Venereology
and Oncodermatology, University of Pécs, Pécs, Hungary
Immune checkpoint inhibitor therapy has shown great efficacy in the treatment of metastatic
melanoma by enhancing the anti-tumor activity of immune cells. However, treatment with
ICIs is associated with immune-related adverse events (irAEs) due to the dysregulation of
immune activation. In our longitudinal study, we examine the treatment outcome in parallel
with the laboratory findings to identify biomarkers for tumor response in patients treated with
anti-PD-1 antibodies. We investigate the immunological processes and differences behind the
irAEs that may occur during PD-1 inhibitor therapy and how these adverse events can be
predicted. Melanoma patients with stage III or IV disease receiving PD-1 inhibitor therapy
were eligible for the study. Whole blood is collected pre-treatment and then at certain time
points in the first year of the therapy. In addition to the basic metabolic panel and common
laboratory tests, determination of absolute lymphocyte counts was performed in all cases.
Clinical data were obtained from medical records. To date, 50 patients are included in the
study. We compared the data of patients with or without tumor response. The BRAF mutation
was significant among the responders, and the negative BRAF status was correlated with the
poor response. No correlation between the neutrophil-lymphocyte ratio, eosinophil cell
count, body mass index and overall survival was revealed in our examination. Reduced B cell
count was found in the responder group in the pre-treatment sample. Patients who developed
irAEs had an increased progression-free survival when compared with patients without irAEs.
The most commonly affected organ was the endocrine system with thyroid dysfunction.
Numerous skin irAEs have been described as bullous pemphigoid, vacuolar interface
dermatitis, maculopapular rash and vitiligo. Based on our results we confirmed that the
appearance of irAEs is favourable in regard to overall survival. Changes in B cells are further
investigated by us, as its alteration may serve as a biomarker.
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In vitro efficacy of a sunscreen (50+) and octatrienoic acid 0.1% in actinic

keratosis and UVs damages
D Pinto, G Giuliani, F Rinaldi and A Trink R&D, GIULIANI SPA, Milan, Italy
Actinic keratosis (AK) is a form of dysplastic epidermal lesions resulting from chronic and
excessive UV exposure with a certain risk to become cancerous. The use of sunscreens to
prevent photodamages is advocated by the current guidelines on AK treatment. To be efficient
a photoprotection has to involve UV filters but also secondary factors such as antioxidants
and anti-inflammatory agents able to counteract the photochemical and genetic cascade
triggered by UVs. In the present work we used an in vitro model of human skin (Phenion� Ft)
in order to assess the photoprotective potential of a sunscreen containing inorganic sun-filters
(50+ SPF) and 0.1% octatrienoic acid (KERA’+) after UVA (10J/cm2) and UVB (25mJ/cm2) by
mean of evaluation of the number of sunburn cells and apoptotic keratinocytes. We also
investigated the alterations in the gene expression of marker involved in apoptosis (TP53),
inflammation/immunosuppression (interleukin 6 and interleukin 8), oxidative stress (oxidative
stress response enzyme heme oxygenase 1), remodeling (metalloproteinase 1) and cell-cell
adhesion (E-cadherin) was investigated. Gene expression was investigated using quantitative
real-time PCR. A sunscreen with only inorganic sun-filters (50+ SPF) was used as positive
control. Obtained results demonstrated that the two studied sunscreen preparations (with and
w/o 0.1% octatrienoic acid, respectively) can be distinguished about their ability to prevent
UVs-induced damages. Synergism between the inorganic filters and 0.1% octatrienoic acid
was found (KERA’+) on all the endpoints analyzed and this effect was found significant
(p<0.05). Our data revealed that topical application of a sunscreen containing inorganic
filters (50+ SPF) and 0.1% octatrienoic acid can protect from SBC formation, reduce the
number of apoptotic keratinocytes and protect from the main molecular alterations caused by
UVs radiations.
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Elucidating the novel role(s) of SERPINA12 in malignant melanoma

SC Conway Pharmacy, University of East Anglia, Norwich, United Kingdom
Malignant melanoma (MM), a disease within the melanocytes of the epidermis, remains one
of the most diagnosed cancers in the UK. Unfortunately, many therapeutics employed present
a high degree of drug resistance. Therefore, an effort is invested in identifying new bio-
markers, mutations and ways of classifying the condition. I hypothesise that kallikrein 7
(KLK7) inhibition through SERPINA12 (vaspin) results in reduced midkine (MDK) degradation
by KLK7, consequently favouring the invasive phenotype of melanoma. Preliminary data
suggests that increased SERPINA12 expression could favour melanoma invasion by activating
GRP78 and Akt signalling. The following databases (GEO, Human Protein Atlas and cBio-
Portal) were used to analyse SERPINA12, KLK7 and MDK mRNA expression across healthy
tissue samples and within MM. Results revealed high SERPINA12 and KLK7 mRNA expres-
sion within healthy skin tissue, while MDK exhibited low gene expression. Correlation
analysis revealed a moderate positive relationship between mutant SERPINA12 and KLK7, yet
a weak negative association was observed between SERPINA12 and MDK. Further research
reviewed the impacts of mutant SERPINA12, KLK7 and MDK on overall patient survival
status. An R302K/X302 mutation in SERPINA12 seemed to impact KLK7 recognition by
vaspin. Arg302 is believed to be important in protease recognition; hence aberrations to this
site render it inactive. Patients exhibiting this mutation were found to have a decreased overall
survival compared to patients with wildtype SERPINA12. Interestingly, individuals with
mutant KLK7 demonstrated no significant difference in survival status. MDK was shown to be
overexpressed in MM compared to healthy tissue and exhibited a poor prognosis and
decreased overall survival in melanoma patients. Findings suggest a favourable link between
SERPINA12 and KLK7 in initiating the invasive phenotype of MM, mediated through the loss
in the interaction between KLK7 and MDK. Future research could thus explore the use of
KLKs as cancer biomarkers or the use of GRP78 in vaspin-targeted therapy within MM.
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Dacarbazine affects the percentage of G0-positive melanoma cells

A Esimbekova, I Zinchenko, A Averchuk, N Palkina and T Ruksha Pathophysiology, Kras-
noyarsk State Medical University, Krasnoyarsk, Russian Federation
Cancer cell quiescence can be defined as reversible state of growth arrest in which cells enter
to G0-phase of cell cycle. Dormant tumors characterized by the balance between apoptosis
and cell proliferation rates resulting in the absence of the progression and clinical symptoms.
Acquisition quiescence by cancer cells is flexible process which can be induced by various
factors including chemotherapy. We aim to determine if chemotherapeutic agent dacarbazine
(DTIC) may induce melanoma cell quiescence. Therefore the IC50 value of DTIC was
calculated and the final concentration of DTIC was chosen which was defined as of low-to-
moderate toxicity for cell lines tested. SK-MEL-2 cells showed two times increase of G0-
positive cells whereas BRO cells exhibited decrease of G0-positive cells after DTIC treatment.
Next, we performed a transcriptomic study in SK-MEL-2 cells and focused our attention on
signaling pathways where the differentially expressed genes were also components. We
observed the top downregulated genes to be components of the vascular endothelial growth
factor A (VEGFA)/vascular endothelial growth factor receptor R2 (VEGFR2), PI3K/AKT, cell
cycle, p53 transcriptional gene network, DNA damage response, Focal Adhesion-PI3K-Akt-
mTOR-signaling pathways. Besides, several signal pathways associated with altered micro-
RNAs expression and functioning were found to be upregulated. We performed microRNA
profiling and dysregulated microRNAs were identified. One of such microRNA, miR-204-5p
was studied where gain-and-loss of function experiments showed it’s role in mitosis regula-
tion under DTIC treatment. We suppose that DTIC may be used for melanoma cell quies-
cence modeling. The role of microRNAs as epigenetic regulators of tumor dormancy should
be further evaluated.



Melanoma and Other Skin Cancers | ABSTRACTS
294

Vitamin D enhances anticancer properties of cediranib, a VEGFR inhibitor, by

modulation of VEGFR2 expression in human melanoma cells
A Piotrowska1, FP Beserra2, J Wierzbicka1 and M Zmijewski1 1 Faculty of Medicine,
Department of Histology, Medical University of Gdansk, Gdansk, Poland and 2 School of
Pharmaceutical Sciences, University of São Paulo, São Paulo, Brazil
Melanoma, representing a minor fraction of all skin malignancies, is linked to vast majority of
deaths from skin tumors. Regardless of the pathbreaking recent treatment options resistance
inevitably develops in patients, emphasizing the need for novel therapeutic options. Recently
we have shown, that vitamin D enhances the effectiveness of classical chemotherapeutics in
human malignant melanoma A375 cell line. In the current study we are testing whether
vitamin D analogs will enhance activity of the anti-angiogenic compound, cediranib (AZD-
2171). Human A375 melanoma cells were pretreated with 1,25(OH)2D3 or with its low-
calcemic analog, calcipotriol and subsequently were exposed to cediranib. Cell proliferation
was established using SRB assay. Cell cycle and extracellular expression of VEGFR2 were
analyzed by flow cytometry. The mobility of melanoma cells was assessed as a live imaging
with Olympus cell Vivo IX 83. The protein level of VEGFR1-2 was established with immu-
noblotting and relative mRNA levels were determined by a Real-Time PCR. Simultaneous
treatment with cediranib and 1,25(OH)2D3 or calcipotriol resulted in a profound decrease in
the proliferation of melanoma cells (30% and 43% maximal inhibition of melanoma cells
proliferation for cediranib and 1,25(OH)2D3 or calcipotriol vs 6% for cediranib alone). Pre-
incubation of melanoma cells with 1,25(OH)2D3 or with calcipotriol prior to cediranib
treatment resulted in an increase in the percentage of cells in the G2/M phase in comparison
to cells without pretreatment, profoundly diminished cellular mobility and increased the
expression of VEGFR2 at protein and mRNA levels. In conclusion, vitamin D pretreatment
enhanced the cytotoxic efficacy of cediranib in A375 melanoma cells by modulation of
VEGFR2 expression. Vitamin D analogs may be therefore considered as beneficial adjuvant
agents in anti-melanoma therapy, especially in vitamin D deficient patients.
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The role of NUMB in melanoma

1 2 2 1 1
T Fukumoto , D Hristova , X Hua , H Jimbo , C Takemori , C Nishigori1, Z Wei3,
R Somasundaram2, M Fukunaga-Kalabis2 and M Herlyn2 1 Dermatology, Kobe University
Graduate School of Medicine, Kobe, Japan, 2 The Wistar Institute, Philadelphia, PA and
3 New Jersey Institute of Technology, Newark, NJ
NUMB plays a crucial role in melanocytic differentiation from multipotent skin stem cells.
However, little is known about the role of NUMB in melanoma, although NUMB acts as a
tumor suppressor in various human cancer types. Here, we investigated the role of NUMB in
melanoma progression and its regulatory mechanism. First, we confirmed that high NUMB
expression in melanoma tissues clinically correlates with improved patient survival. More-
over, NUMB expression was downregulated in metastatic melanoma cells compared with
primary melanoma cells and normal melanocytes. NUMB-depleted melanoma cells showed
significantly increased invasive activity. These results suggest that NUMB suppresses invasion
and metastasis in melanoma and NUMB is a potential therapeutic target for melanoma.
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The Reverse of Medal e Dermatological Complications After Renal

Transplantation
C Mutu1, S Bucur2, ED Serban1, M Ciurduc1, T Constantin2, V Sercanean1 and M Constantin2

1 Dermatology II, Colentina Clinical Hospital, Bucharest, Romania and 2 Carol Davila
University of Medicine and Pharmacy, Bucharest, Romania
Kidney transplant represent the last resort for the patients with end-stage renal disease, but
this revolutionary method of treatment is accompanied by multiple complications, the
dermatological being among the most common. Bassal cell carcinoma, squamous cell car-
cinoma, cutaneous lymphoma and Kaposi’s sarcoma are just few of the complications. We
present the case of a 62 years old patient, which at the age of 54 he underwent a kidney
transplant, without other personal pathological history. This patient presented to the clinic for
multiple skin lesions: on the right earlobe and nasal wing, on the right arm and on the
bilateral legs, with slow evolution of about two years, round-ovals, relatively well delimited,
with dimensions between 0.4/0.3cm-2.5/2.4cm, red-brown, covered by bloody crusts (lesions
located in the calves). On the clinical examination, two more oval, glossy reddish spots, with
regular margins were discovered on the patient’s back. The first skin lesion was observed by
the patient 6 years after transplantation. Post-transplant medication consist of corticosteroids
and immunosuppressive. The following dermoscopic features have been described: focal
ulcerations, arborising telangiectasia, hyperkeratosis, stucturless lesions. Histopathological
examination revealed suggestive changes for bassal cell carcinoma and metatypical bassal
cell carcinomas. All lesions were totally excised with safety margins. For nose and earlobe’s
lesions, the patient was referred to plastic surgery and for the lesions localized on the patient’s
back local applications with imiquimod. Skin neoplasms that occur after kidney trans-
plantation are a medical problem with a increasing incidence. All patients with kidney
transplant should benefit from guidance in the skin self-examination process and should be
advise to report periodically to dermatologists’ offices.
www.jidonline.org S199
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Role of distinct fibroblast lineages and immune cells in dermal repair following

UV radiation induced tissue damage
E Rognoni1, G Goss2, T Hiratsuka2, P Lui2, N Hawkshaw3, S Pilkington3, N Ali2, L Rhodes3

and F Watt2 1 Queen Mary University of London, London, United Kingdom, 2 King’s College
London, London, United Kingdom and 3 The University of Manchester and Salford Royal
NHS Foundation Trust, Manchester, United Kingdom
Solar ultraviolet radiation (UVR) is a major source of skin damage, resulting in inflammation,
premature ageing and cancer. While several UVR-induced changes, including extracellular
matrix reorganisation and epidermal DNA damage, have been documented, the role of
different fibroblast lineages and their communication with immune cells has not been
explored. Here we show that acute and chronic UVR exposure led to selective loss of fi-
broblasts from the upper dermis in human and mouse skin. Lineage tracing and in vivo live
imaging revealed that repair following acute UVR is predominantly mediated by papillary
fibroblast proliferation and migration. In contrast, chronic UVR exposure led to a permanent
loss of papillary fibroblasts, with expansion of fibroblast membrane protrusions partially
compensating for the reduction in cell number. Although UVR strongly activated Wnt-sig-
nalling in skin, stimulation of fibroblast proliferation by epidermal b-catenin stabilisation did
not support papillary dermis repair. Acute UVR triggered an infiltrate of neutrophils and T cell
subpopulations and increased pro-inflammatory prostaglandin signalling in skin. Depletion of
CD4 and CD8 positive cells resulted in increased papillary fibroblast depletion, which
correlated with an increase in DNA damage and reduction in fibroblast proliferation.
Conversely, topical COX-2 inhibition prevented fibroblast depletion and neutrophil infiltra-
tion after UVR. We conclude that loss of papillary fibroblasts is primarily induced by a
deregulated inflammatory response, with infiltrating T cells supporting fibroblast survival
upon UVR-induced environmental stress. Uncovering the UVR-induced early pathogenic
processes leading to premature skin ageing and a cancer permissive environment will pave
the way for new treatment strategies that target aberrant fibroblast behaviour.
S200 Journal of Investigative Dermatology (2021), Volume 141
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Loss of Proteostasis as a Pathomechanism in Premature Aging Disease

Trichothiodystrophy
F Khalid Department of Dermatology and Allergic Diseases, University of ULM, Ulm,
Germany
The term, trichothiodystrophy (TTD) was first coined by Price et al in 1980 to describe patients
with sulphur deficient brittle hair, which was then later characterized as a marker for this
complex disease. TTD is a rare autosomal recessive, multisystem disease in which every
organ of the body may be affected in particular the neuroectodermal tissues. Symptoms in
particular ranging from delayed development, intellectual disability and cachexia to recurrent
infections are manifested at an early age characterizing it as a progeroid syndrome.
Approximately half of the patients with TTD suffer from a photosensitive form which is caused
by mutations in three subunits (XPB, XPD and TTDA) of the basal transcription factor TFIIH.
TFIIH is a multiprotein complex playing an essential role in initiation of transcription by RNA
polymerases I and II and Nucleotide Excision Repair NER. TTD also serves as a disease model
for accelerated ageing and its study could help in understanding physiological ageing. Pre-
liminary data of our study on TTD cells show that the patients suffer from disturbed RNA
polymerase I transcription which further leads to disturbed ribosomal biogenesis. Further
disturbance in the quality of ribosomes is indicated by the reduction in 18S rRNA along with
reduced translational fidelity. Inaccurate translation leads to the increased amount of mis-
folded proteins which activates the Unfolded Protein Response (UPR) of a disturbed prote-
ome. In return UPR represses RNA polymerase I transcription. Moreover in our study we also
show that the use of chemical chaperones like TUDCA (tauroursodeoxycholic acid) can
rescue ER stress thus restoring the disturbed RNA polymerase I transcription. These findings
can overall help us in understanding the pathomechanism and also in implying possible
treatments for this severe premature aging syndrome.
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Melasma: a sebocyte-dependent disease?

1 1 1 1 1 1
E Flori , A Mastrofrancesco , S Mosca , M Ottaviani , S Briganti , G Cardinali , M Zaccarini1,
N Cameli1, CC Zouboulis2 and M Picardo1 1 San Gallicano Dermatological Institute, Roma,
Italy and 2 Depts of Dermatology, Venereology, Allergology & Immunology, Dessau Medical
Center, Brandenburg Medical School Theodore Fontane, Dessau, Germany
Melasma is a hyper-pigmentary disorder with photoaging features. Since the manifestations
appear on specific face areas, rich in sebaceous glands, we explored their possible role in the
onset. The gene and protein expression of inflammatory and pro-melanogenic factors from the
SZ95 sebaceous gland cell line exposed to single or repetitive UVA doses (2 to 8 J/cm2), as
triggering stimulus able to reach the dermis and skin appendages, were evaluated. UVA up-
modulated the long-lasting production of a-MSH, EDN1, b-FGF, SCF, inflammatory cytokines,
and lipid-derived mediators, through the p53 and PPARg activation, since the interfering
significantly reduced the production. Irradiated SZ95 sebocyte conditioned media increased
pigmentation in melanocytes and the expression of senescence markers, pro-inflammatory
cytokines, and growth factors regulating melanogenesis in cultured fibroblasts. The combi-
nation of UVA irradiation, estrogen, and irradiated SZ95 sebocyte media had a synergistic
effect on fibroblast growth factors production. Ex-vivo experiments, using skin explants co-
coltured with irradiated SZ95 sebocytes, confirmed their role in modulating skin pigmenta-
tion. Moreover, in vivo data demonstrated that pro-melanogenic growth factors level was
increased in sebum from lesional versus non-lesional skin, confirming the in vitro studies.
Overall, our results indicate sebocytes as playmakers in melasma pathogenesis, inducing
prolonged skin cell stimulation, leading to localized dermal aging and hyper-pigmentation.
Our data provide new insights into melasma pathogenesis and possible therapies.
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The time-dependency of the cyclobutane pyrimidine dimer-evoked cellular

damages using a CPD-specific photolyase-encoding mRNA-based model system
C Hegedus1, E Fidrus1, G Boros2, EA Janka1, G Emri1, K Karikó2 and E Remenyik1 1
Department of Dermatology, University of Debrecen, Debrecen, Hungary and 2 BioNTech,
Mainz, Germany
UVB damages DNA predominantly by the formation of cyclobutane pyrimidine dimers
(CPDs) that are repaired by nucleotide excision repair system in humans. Organisms more
primitive than placental mammals remove CPDs by photolyase in a process of photoreacti-
vation that uses the energy of visible light. Our previously established model system based on
transient transfection of human keratinocytes with in vitro transcribed CPD-photolyase mRNA
containing 1-methylpseudouridine modifications (CPD-PL mRNA). The RNA composition is
similar to that used in the BioNTech COVID-19 vaccine. Immediately, 6, 8, 12 and 24 hours
after UVB irradiation, CPD-PL mRNA- transfected HaCaT and NHEK keratinocytes were
either exposed to photoreactivating light or kept in the dark. Keratinocytes express functional
photolyase upon transfection of CPD-PL mRNA. CPDs were effectively removed by photo-
reactivation immediately as well as 6 hour after transfection relieving the negative effects of
UVB on cell viability and prevented the loss of cell proliferation and G2/M cell cycle block.
Using our model system, it has been proved that CPDs are responsible for production of
mitochondrial reactive oxygen species followed by the activation of several energy sensor
enzymes, and compensatory metabolic changes in keratinocytes exposed to UVB. CPDs
could be removed not only from nuclear genome but from mitochondrial genome as well and
restored mitochondrial DNA copy number suggesting that damage to mitochondria can also
be repaired by photolyase activation. UVB-induced mutagenesis was completely abrogated
by photoreactivation emphasizing the key role of CPDs in mediating DNA damage and
carcinogenesis. These results suggest that activation of a non-human photolyase encoded by
nucleoside-modified mRNA is able to prevent UVB-induced cellular damage even hours after
UVB exposure.
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Comprehensive analyses on melanocytes differentiated from induced

pruripotent stem cells originated from xeroderma pigmentosum complementation group A
C Takemori1, M Koyanagi-Aoi2, T Fukumoto1, M Kunisada1, C Hosaka1, T Aoi2 and C
Nishigori1 1 Division of Dermatology, Department of Internal Related, Kobe University
Graduate School of Medicine, Kobe, Japan and 2 Division of Advanced Medical Science,
Graduate School of Science, Technology and Innovation, Kobe University, Kobe, Japan
Xeroderma Pigmentosum (XP) is a rare, autosomal recessive, hereditary DNA repair disorder
characterized by extreme hypersensitivity to ultraviolet radiation (UVR). XP complementation
group A (XP-A) is the most frequent type in Japan, and patients with XP-A present most severe
cutaneous and neurological symptoms due to nucleotide excision repair deficiency. Here, we
succeeded in generating melanocytes from induced pruripotent stem cells (iPSCs) derived
from XP-A patients via melanocyte precursor cells (MPCs), and performed comprehensive
analyses of gene expression to investigate the underlying molecular mechanisms of the dis-
ease. XP-A-iPSC- derived melanocytes (XP-A-iMCs) appeared morphologically similar to
normal human epidermal melanocytes and expressed similarly melanocyte markers. We
analyzed difference of the microarray data between XP-A-iMCs and healthy-control-iPSC-
derived melanocytes (HC-iMCs) at 12 hours after high dose (150 J/m2) UV-B irradiation.
Consequently we found that the major GO term categories for genes specifically upregulated
in XP-A-iMCs were cell proliferation and death, and that for genes specifically downregulated
in XP-A-iMCs was cell cycle regulation. These results suggest that XP-A-iMCs have increased
apoptosis and cell proliferation compared to HC-iMCs. This phenotype of XP-A-iMCs may be
responsible for the pigmented and depigmented maculae characteristic of XP-A patients.
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Increased nociceptive thresholds associated with red hair are caused by

reduced MC4R signaling
LV Kemény2,1, AL Hermann2, KC Robinson2, J Allouche2, JJ Hsiao2 and DE Fisher2 1
Department of Dermatology, Venereology and Dermatooncology, Semmelweis University,
Budapest, Hungary and 2 Cutaneous Biology Research Center, Massachusetts General
Hospital, Harvard Medical School, Boston, MA
Humans and mice with natural red hair have elevated basal pain thresholds and an increased
sensitivity to opioid analgesics. We investigated the mechanisms responsible for higher
nociceptive thresholds in red-haired mice resulting from a loss of melanocortin 1 receptor
(MC1R) function and found that the increased thresholds are melanocyte-dependent but
melanin-independent. MC1R loss of function decreases melanocytic pro-opiomelanocortin
transcription and systemic melanocyte stimulating hormone (MSH) levels in the plasma of
red-haired (Mc1re/e) mice. Decreased peripheral a-MSH de-represses the central opioid tone
mediated by the opioid receptor OPRM1, resulting in increased nociceptive thresholds. We
identified MC4R as the MSH-responsive receptor that opposes OPRM1 signaling and the
periaqueductal grey area in the brainstem as a central area of opioid/ melanocortin antago-
nism. This work highlights the physiologic role of melanocytic MC1R and circulating mela-
nocortins in the regulation of nociception and provides a mechanistic framework for altered
opioid signaling and pain sensitivity in red-haired individuals.



Photobiology and Pigmentation | ABSTRACTS
303

Maintenance of Repigmentation After Discontinuation of Ruxolitinib Cream in

Patients With Vitiligo
D Rosmarin1, AG Pandya2, P Grimes3, M Lebwohl4, AB Gottlieb4, I Hamzavi5, K Butler6,
S Wei6, B Rumberger6 and JE Harris7 1 Tufts Medical Center, Boston, MA, 2 Palo Alto
Foundation Medical Group, Mountain View, CA, 3 The Vitiligo & Pigmentation Institute of
Southern California, Los Angeles, CA, 4 Icahn School of Medicine at Mount Sinai, New York,
NY, 5 Henry Ford Medical Center, Detroit, MI, 6 Incyte Corporation, Wilmington, DE and 7
University of Massachusetts Medical School, Worcester, MA
Treatment with ruxolitinib cream (Janus kinase [JAK] 1/JAK2 inhibitor) in adult patients with
vitiligo resulted in substantial repigmentation over 52 weeks in a phase 2 dose-ranging study
(NCT03099304). We assessed maintenance of repigmentation among responders from the
phase 2 study following ruxolitinib discontinuation after 104 weeks of treatment. Patients
initially randomized to ruxolitinib cream (1.5% twice daily [BID], 1.5% once daily [QD],
0.5% QD, or 0.15% QD) with evidence of facial repigmentation at Week 24 who completed
�1 follow-up visit 1, 3, or 6 months after an additional 52 weeks of 1.5% ruxolitinib cream
BID (Weeks 52e104) were analyzed. Loss of repigmentation was defined as an increase in
Vitiligo Area Severity Index score during the last follow-up visit vs Week 104 on ruxolitinib
cream. The analysis included 16 patients (1.5% BID, n¼3; 1.5% QD, n¼5; 0.5% QD, n¼3;
0.15% QD, n¼5 [including 2 patients rerandomized to 1.5% BID/0.5% QD after Week 24]).
Twelve patients (75.0%) maintained total body repigmentation and 13 (81.3%) maintained
facial repigmentation during follow-up of 1e6 months; no patients from the 1.5% ruxolitinib
BID treatment group (with 2 years’ exposure) experienced repigmentation loss. There were no
significant differences in baseline serum levels of chemokine (C-X-C motif) ligand (CXCL) 9,
CXCL10, or interleukin-15 in patients who experienced loss vs maintenance of repigmenta-
tion after ruxolitinib cream discontinuation. This exploratory analysis suggests that some
repigmentation with ruxolitinib cream may be maintained post-discontinuation; larger
follow-up studies are required to confirm these findings.
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Suitable wavelength characteristics for applying deep ultraviolet light-emitting

diodes to phototherapy
H Masuda1,2 and A Morita1 1 Department of Geriatric and Environmental Dermatology,
Nagoya City University, Nagoya, Japan and 2 Ushio Inc., Tokyo, Japan
The luminous efficiency of deep UV light-emitting diodes (DUV-LEDs) are now remarkably
improved and expected to be applied to phototherapy. The full width at half maximum
(FWHM) of DUV-LEDs differs from that of traditional light sources such as the narrowband
UVB and excimer lamps. Because the absorption coefficient of DNA greatly changes at
wavelengths around 300 nm, slight differences in the spectral distribution may cause large
differences in the clinical effect. Therefore, we studied the optimum wavelength character-
istics when using DUV-LEDs for phototherapy. Jurkat cells were used to investigate apoptosis
and DNA damage as an in vitro model of T cell-mediated disease. The cells were irradiated
with UVB light ranging from 280 nm to 320 nm in 5-nm steps and apoptosis and CPD were
measured. The slopes of dose-apoptosis and dose-CPD curves sharply decreased at wave-
lengths above 295 nm. For verification, we calculated the action coefficient of apoptosis and
CPD from the dose-apoptosis curves and the dose-CPD curves. We defined the slope in the
linear region as the action coefficient and normalized it by each maximum value. The
wavelength at which the apoptosis action coefficient exceeded the CPD action coefficient
was 285 nm to 297 nm and longer than 312 nm. The wavelength range from 285 nm to 297
nm is not suitable for clinical use because it has a high erythema action coefficient. On the
other hand, the longer the wavelength, the longer the irradiation time needed for treatment.
Therefore, we concluded that the optimum peak wavelength when using DUV-LEDs with an
approximately 15-nm FWHM for ultraviolet phototherapy is 312 nm. If the spectrum can be
narrowed and the short wavelength can be cut off, the peak wavelength may be able to slide
to 308 nm, which is the same as the excimer light.
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Sunfilter distribution after topical application of sunscreen onto human skin:

quantification and visualization using mass spectrometry imaging
C Jacques-Jamin1, F Crépel1, D El Assad2, TB Angerer2, J Bour2, C Jeanjean-Miquel1,
D Redoules1, D Bacqueville1, S Bessou-Touya1, G Frache2 and H Duplan1 1 Applied
Research, Pierre Fabre Dermo-cosmetic, Toulouse, France and 2 Luxembourg Institute of
Science and Technology, Belvaux, Luxembourg
The sun emits UV radiation, UVA and UVB are the most important in causing detrimental skin
effects and represent 95% and 5% of the sun’s UV radiations. The main photoprotection
function of filters is to absorb and reflect UVB and UVA. To date, a photoprotection in the
visible/infrared spectral range is also relevant to prevent the harmful effects of sunlight. We
characterized TriAsorB, a new broad spectrum UVB+UVA but also in the visible/infrared
light, especially in the high energy visible/blue light. In this study, it was formulated as a new
photoprotective system with 3 other sunscreens to afford a full spectrum protection to the
skin. Their distribution was studied onto human skin using standard penetration method and
two novel mass spectrometry imaging (MSI): atmospheric pressure matrix assisted laser
desorption ionization and time of flight secondary ion mass spectrometry. Standard phar-
macokinetic methods showed that all sunfilters exhibited a very low absorption into normal
skin. Majority of the applied dose was recovered at the skin surface whereas none of the filters
were detected in the receptor fluid. Sunfilters absorption was not increased in damaged skin
barrier and their bioavailability was not statistically different from normal skin. Results were
confirmed by MSI. These techniques permit to image the spatial distribution of molecular
species in cross-section samples of human skin. Imaging showed that each sunfilter was
detected at the skin surface and partly in the SCwith a good homogenous coverage on skin. In
conclusion, conventional and novel image analysis methods show that sunfilters remained
mainly at the skin surface limiting systemic exposure risk. MSI is a promising and comple-
mentary approach to traditional skin penetration studies to visualize the bioavailability of
exogenous compounds across the skin
306

An innovative sunscreen containing Phenylene Bis-Diphenyltriazine

(TriAsorB) provides skin full-spectrum photoprotection against solar radiations
D Bacqueville1, C Jacques-Jamin1, N Roullet1, J Sereno1, S Delassan1, P Lapalud2, T Douki3,
D Redoules4, S Bessou-Touya1 and H Duplan1 1 Pharmaco-clinical Research, Pierre Fabre,
Toulouse, France, 2 Clinical evaluation, Pierre Fabre, Toulouse, France, 3 INAC/SyMMES/
CIBEST, CEA, Grenoble, France and 4 Medical department, Laboratoires Dermatologiques
Avène, Lavaur, France
Photoprotection is a major issue in public health. Recently, we developed a new sunfilter
Phenylene Bis-Diphenyltriazine (TriAsorB) that provides photoprotection in UVB + UVA and
visible/infrared light (VIS/IR), especially in the high energy visible (HEV)/Blue light. The aim of
this work was to formulate TriAsorB in a new photoprotective system with 3 sunfilters and to
explore photoprotection of this innovative SPF50+ sunscreen from UV to VIS/IR light
including Blue light. Genoprotection was studied in reconstructed human epidermis (RHE)
model exposed to SSR (UV+ VIS light). SSR induced pyrimidine dimers (CPD) and sunscreen
topical application prevented DNA lesions. Sun protection was maintained in extreme UV
condition. Tissue toxicity and apoptosis were induced after irradiation in human skin model
(sunburn cell, CPD and caspase-3). Sunscreen provided an almost complete photoprotection.
It was also effective to limit malondialdehyde (MDA) production and superoxide dismutase
activity. Immunostaining of 8-hydroxy-2’-deoxyguanosine (8OHdG) confirmed anti-oxidative
protection in human skin. Efficiency was then studied in both the VIS and IR. A RHE model
was exposed to a Blue LED. HEV light induced tissue oxidation and sunscreen protected the
skin against the 8OHdG oxidative lesions. A clinical study showed photoprotection against
IR-induced oxidative stress using MDA quantification. IR induced an increase of MDA pro-
duction and the sunscreen completely protected the forearm against lipid peroxidation.
Altogether, an innovative photoprotective system combining TriAsorB with 3 sunfilters pro-
vided full-spectrum photoprotection from UV to VIS/IR sunlight. The new sun care product
protected the skin against sunlight radiation-induced skin damage including genotoxicity and
oxidative stress.
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Looking at vitiligo from the skin barrier point of view

M Ottaviani, S Briganti, L Sciuto, D Kovacs, E Bastonini, M Truglio, A D’Arino, A Pacifico,
P Iacovelli and M Picardo San Gallicano Dermatological Institute, IRCCS, Rome, Italy
Vitiligo (VTG) is increasingly regarded as affecting the entire skin. Recently, keratinocytes
have been indicated as key players in VTG being able to produce pro-inflammatory mediators
involved in the immune response. Moreover, alterations in stratum corneum (SC) thickness as
well as in the expression of genes participating in keratinocyte differentiation and cornifi-
cation, have been observed in VTG lesional skin. To evaluate possible abnormalities of the
skin barrier in non-lesional VTG skin, SC was collected from the forearm of 50 healthy
subjects (HS) and 57 VTG patients. SC lipid signature was obtained by a lipidomic approach
combining GC-MS and LC-MS profiles of the different lipid classes such as cholesterol (CH)
and cholesterol sulfate (CHS), free fatty acids (FFAs), and ceramides (CERs). Heatmaps were
employed to display the individual profiles as well as the VTG and HS mediated data. Score
and loadings plots generated by ASCA analysis were utilized to evaluate significant differ-
ences in SC lipid composition. The data obtained demonstrated a higher content of FFAs in
VTG in comparison to HS. Moreover, the FFAs relative composition highlighted the increase
in the unsaturated fraction and the decrease of C26:0, a fatty acid with Ultra Long Chain
length (ULC). VTG showed a general content reduction of CERs statistically significant for
CER[NP], CER[AP], CER[AS], and CER[NDS] subclasses. Furthermore, we observed a relevant
different distribution of fatty acids contained in CERs with ULC fatty acids significantly
reduced in VTG patients. CH and CHS amounts resulted higher in VTG compared with HS.
Overall, the data revealed remarkable differences in VTG SC lipid composition as demon-
strated by the PCA plot, which allowed to separate HS from VTG. The altered ratio between
CERs, FFAs, CH, and CHS may represent an index of the impairment to develop a fully-
competent skin barrier in VTG, thus creating a local pro-inflammatory milieu potentially able
to trigger the immune response.
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Particulate matter promotes melanin production via endoplasmic reticulum

stress
Y Ahn1, E Lee1, J Choi2, J Kim1, S Kim3, S Kim3, Y Bae1, S Park1, J Lee2 and S Oh1 1 Yonsei
University College of Medicine, Seoul, Korea (the Republic of), 2 College of Pharmacy,
Yonsei Institute of Pharmaceutical Sciences, Yonsei University, Incheon, Korea (the Republic
of) and 3 Korea Research Institute of Standards and Science, Daejeon, Korea (the Republic of)
Ambient particulate matter (PM), one of the main component of air pollutants, is a major
concern for human health, because it is closely associated with mortality and morbidity from
respiratory and cardio- and neuro-vascular diseases. Recently, it has been reported that PM
can aggravate allergic skin diseases by affecting skin barrier or inducing inflammation.
However, it is unclear if PM can induce melanogenesis and which process is involved in PM-
mediated melanogenesis. This study investigated the effect of PM on pigmentation and
involved mechanism for PM-induced melanogenesis. The effect of PM on melanin production
was evaluated in in vitro melanocytes, in vivo mouse skin and ex vivo human skin. The
penetration of PM into the skin was examined with cross-sectional multimodal nonlinear
optics (MNLO) imaging. Target molecules in PM-mediated pigmentation were screened out
through RNA sequencing and the candidate molecules were verified. PM-exposed melano-
cytes exhibited increased melanin production along with upregulation of tyrosinase and
MITF. Phosphorylation of CREB and CAMKII was increased by treatment with PM. Ex vivo and
in vivo skin tissues showed increased melanin production following PM treatment. MNLO
imaging confirmed that PM actually penetrated into the human skin when barrier dysfunction
was induced by tape stripping. RNA-sequencing data revealed that PM treatment to mela-
nocytes induced the expression of endoplasmic reticulum (ER) stress and unfolded protein
response (UPR)- related genes among several candidate genes. In particular, the role of ER
stress- related molecules in PM-induced melanogenesis was evaluated in this study. These
data suggest that PM might induce melanogenesis by affecting ER stress-related genes.
www.jidonline.org S201
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Dynlt3, a novel fundamental regulator of melanosome movement,

distribution, acidity and transfer
Z Aktary and L Larue Institut Curie, Orsay Cedex, France
Skin pigmentation is dependent on a number of cellular processes including melanosome
biogenesis, transport, maturation and transfer to keratinocytes. However, how the cells finely
control these processes in space and time to ensure proper pigmentation remains unclear. In
this work, we have shown that Dynlt3, a component of the cytoplasmic dynein complex, is
required for efficient melanosome transport, acidity and transfer. In melanocytes with
decreased levels of Dynlt3, pigmented melanosomes undergo a more directional motion,
leading to their peripheral location in the cell. Decreased levels of Dynlt3 also result in
increased acidity of stage IV, heavily pigmented, melanosomes. Melanosome transfer to
neighboring keratinocytes is also decreased upon knockdown of Dynlt3. Finally, the level of
Dynlt3 is dependent on b-catenin activity, revealing a novel function of the Wnt/b-catenin
signalling pathway during melanocyte and skin pigmentation, by coupling the transport,
positioning and acidity of melanosomes required for their transfer.
S202 Journal of Investigative Dermatology (2021), Volume 141
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The role of autophagy on IFN-g function in keratinocytes

1,2 1 1 2 2 2
Y Yang , I Nagelreiter , C Kremslehner , X Wu , L Xiang , C Zhang and F Gruber1 1
Dermatology, Medical University of Vienna, Vienna, Austria and 2 Dermatology, Huashan
Hospital, Fudan University, Shanghai, China
IFN-g plays a crucial role in the progression of vitiligo. Also, for autophagy, a cellular
remodeling mechanism, a role in this inflammatory disorder was suggested; however, the
relationship between autophagy and IFN-g effects in keratinocytes remains unclear. This
study aimed to explore the role of autophagy on IFN-g function in keratinocytes. RNA-Seq
analysis was performed to investigate the autophagy-related genes in vitiligo lesions. The
induction of autophagy by IFN-g in keratinocytes was determined by western blotting,
immunofluorescence and electron microscopy. RNA-Seq analysis was performed to investi-
gate IFN-g effects on global RNA expression in keratinocytes from autophagy competent
(Atg7 f/f, “WT”) and autophagy incompetent (Atg7 f/f K14: Cre, “KO”) mice of young and old
age. Expression of specific genes was confirmed by real-time q-PCR. Cytokine expression was
studied with ELISA. CD8+T cell migration ability was explored with trans-well system. Our
results showed autophagy-related genes were altered in vitiligo lesions. Increased LC3II/ LC3I
ratio, autophagy puncta and autophagic vacuoles in keratinocytes were revealed after IFN-g
stimulation. Bioinformatic analysis of differentially expressed genes (DEGs) revealed that
deletion of autophagy in keratinocytes affected the transcriptomic response to IFN-g. ELISA
showed there was a decrease in CXCL10 expression and T cell migration assay displayed the
less chemotaxis of CD8+ T cells toward supernatants of IFN-g treated autophagy incompetent
keratinocytes compared with autophagy competent ones. Taken together, we concluded that
autophagy was involved in the regulation of IFN-g response in keratinocytes.
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Effects of visible light in different skin phototypes pigmentation

1 2 2 1,3
H Moreiras , C O’Connor , M Bell and DJ Tobin 1 Charles Institute of Dermatology,
University College Dublin, Dublin, Ireland, 2 Walgreens Boots Alliance, Nottingham, United
Kingdom and 3 Conway Institute of Biomolecular and Biomedical Research, University
College Dublin, Dublin, Ireland
Melanin is synthesized in the human epidermis within melanocytes and transferred to ker-
atinocytes to regulate skin colour, where it provides protection against ultraviolet radiation
(UVR)-induced damage. The Fitzpatrick scale stratifies our skin’s tanning response to UVR
into six skin phototypes (SPT), SPT-I lightest to SPT-VI darkest. This study investigated the
impact of UVR and visible light stimulation on Caucasian skin ex vivo. We treated skin
obtained from SPT-I, -II and -III healthy donors with one daily doses of 6 J/cm2 (UVR) and 140
J/cm2 (blue or green light) for a period of three days, and assessed their influence on
observable surface tanning response, histological melanin content, DNA damage, and cell
apoptosis. UVR, blue and green light all stimulated a tanning response in SPT-II and -III, but
none of these wavelengths of light induced a tanning response in SPT-I. Using Warthin-Starry
(WTS), we distinguished two pigment types; a black pigment (WTS-black) and a red-brown
pigment (WTS-red), which according to our preliminary examination may represent eume-
lanin and pheomelanin, respectively. While only WTS-black staining appeared to be
increased by UVR stimulation in SPT-II and -III, visible light unexpectedly stimulated a
remarkable increase in both types of pigment in SPT-I skin. Importantly, melanin synthesis
induced by blue and green visible light was not associated with a detectable increase in DNA
damage or cell apoptosis in SPT-I, SPT-II and SPT-III skin. By contrast, both stress responses
were detected after UVR in all three SPTs. Our data suggest that blue and green visible light
can stimulate melanin production in fair-skinned individuals without, at least some of, the
harmful consequences of UVR-induced pigmentation. These observations raise questions
about the role of visible light in the homeostasis of individual with lighter skin pigmentation.
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Safety and Efficacy of Ruxolitinib Cream for the Treatment of Vitiligo:

104-Week Data From a Phase 2 Study
JE Harris1, AG Pandya2, M Lebwohl3, P Grimes3, AB Gottlieb4, HL Sofen5, AY Moore6, K
Butler7, K Sun7 and D Rosmarin8 1 University of Massachusetts Medial School, Worcester,
MA, 2 Palo Alto Foundation Medical Group, Mountain View, CA, 3 Icahn School of
Medicine at Mount Sinai, New York, NY, 4 The Vitiligo & Pigmentation Institute of Southern
California, Los Angeles, CA, 5 David Geffen UCLA School of Medicine, Los Angeles, CA, 6
Baylor University Medical Center, Dallas, TX, 7 Incyte Corporation, Wilmington, DE and 8
Tufts Medical Center, Boston, MA
Vitiligo is a chronic autoimmune disease resulting in skin depigmentation. Ruxolitinib cream,
a Janus kinase (JAK) 1/JAK2 inhibitor, demonstrated significant repigmentation in a phase 2,
dose- ranging, randomized study of adult patients with vitiligo (N¼157) when applied to
�20% total body surface area. Of 80 patients who applied 0.5% ruxolitinib cream once daily
(QD), 1.5% QD, or 1.5% twice daily (BID) and completed the 52-week randomized period,
77 continued to apply 1.5% ruxolitinib cream BID in the open-label period for another 52
weeks. Twenty-seven patients (35.1%) discontinued open-label treatment, most commonly
because of withdrawal by patient (n¼18). No significant safety signals were observed during
the 52-week open-label period; 7 patients (9.1%) had a treatment-related adverse event
(TRAE; all grade 1/2). Among patients initially randomized to receive 1.5% ruxolitinib cream
BID (n¼33), TRAEs were reported in 11 patients (33.3%; all grade 1 [n¼10] or 2 [n¼1]) over
the 104-week study period. Regardless of dose at initial randomization, no accumulation of
AEs or clinically relevant changes in hemoglobin or platelet levels were observed over the
104-week treatment period. Among all evaluable patients with a Week 104 study visit
(n¼55), F-VASI50, F-VASI75, and F-VASI90 were achieved by 83.6%, 65.5%, and 52.7% of
patients, respectively; T-VASI50 was achieved by 58.2% of patients. In summary, treatment
with ruxolitinib cream was well tolerated over a 2-year period and resulted in substantial
repigmentation of vitiligo lesions.
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Photoprotective effects of liposomal DNA repair enzymes are independent of

its effect on the microbiome
AA Joshi1, Y Pan1, V Patra1,2 and P Wolf1 1 Department of Dermatology, Medical university of
Graz, Graz, Austria and 2 International Center for Infectiology Research, French Institute of
Health and Medical Research, Lyon, France
Solar ultraviolet radiation (UVR) is a mutagenic agent causing damage to the DNA and
resulting in photoageing and carcinogenesis. Polymorphic light eruption (PLE) is a frequent
skin disorder characterized by the appearance of itchy polymorphic skin lesions (photo-
dermatosis) which is triggered by natural sunlight. In our previous study, PLE patients treated
with liposomal DNA repair enzymes diminished induction of PLE symptoms, however the
underlying mechanisms remained unraveled. We now investigated whether the therapeutic
potential of topical DNA repair enzymes is due to its effect on the skin resident microbes,
which are also impacted by UV exposure. To test this hypothesis, we investigated the effect of
DNA repair enzymes (photolyase from Anacystis nidulans and Micrococcus luteus extract
with endonuclease activity) on the survival of commensal skin microbes subjected to UVB
radiation. Briefly, strains of microbes (Staphylococcus aureus or S. epidermidis) were cultured
and exposed to varying doses of UVB. DNA repair enzymes incorporated in liposomes or
vehicle (liposomes alone) were added to the culture medium/plate either before or after UVB
exposure, followed by photoactivating visible (blue) light exposure or not in the case of
photolyase administration. The colony forming units of the cultures was quantified throughout
the protocol. The results showed no significant difference in the survival of either the path-
ogenic or the commensal bacterial strain treated with liposomal DNA repair enzymes
following exposure to UVB radiation. Taken together, this data suggests that photoprotective
effect of DNA repair enzymes is independent of its direct activity on the skin microbiome.
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Complementary photoprotective antioxidant effect of sun filters and a

combination of active molecules in a model of irradiated human keratinocytes
A Fontbonne, B Teme, S Callejon, S Weber, A Guyoux and S Trompezinski NAOS ILS, Aix-en-
Provence, France
Skin photoprotection has become a real public health issue in view of the consequences of
the sun on unprotected skin such as erythema, immunosuppression, skin cancer. The major
role of UVA rays has long been neglected, even though their harmful effect over the long
term, by notably generating oxidative stress. To prevent it, it has become important to provide
biological protection in addition to sun filters. The aim of this study was to demonstrate the in
vitro complementary efficacy of an active complex with sun filters on intracellular oxidative
stress in normal human epidermal keratinocytes (NHEK) irradiated with the full solar spec-
trum (FSS). NHEK were pre-incubated for 24 hours with the combination of ectoine and
mannitol at 2 doses (n¼3). Then, the formula containing sun filters (SPF30) was applied (1 mg/
cm2) on a quartz plate placed above the culture plates. Cells were then irradiated with the FSS
(calibrated on UVB 100mJ/cm2 + UVA 0,7 J/cm2) with a SOL 500 Sun Simulator equipped
with H2 filter. The intracellular reactive oxygen species (ROS) production was then evaluated
30 minutes post-irradiation with the fluorescent probe H2DCF-DA. Control conditions
without cream were performed in parallel. Fluorescence levels quantified with a spectro-
photometer (lex¼ 485 nm, lem¼ 538 nm) are proportional to the quantity of intracellular
ROS. A control of cell viability was performed on cell layers using a MTT reduction protocol.
The intracellular oxidative stress induced by FSS (2.5-fold change) was significantly reduced
by the sun filters alone by 51%. The active complex increased the antioxidant protection
provided by filters, by 31% for the 0.003% ectoine and 0.003% mannitol condition and by
35% for the 0.01% ectoine and 0.01% mannitol condition. The combination of sun filters
with this active complex attributes to the finished product until 86% antioxidant protection.
This study demonstrates the interest of combining UV filters with biological photoprotection
to prevent UVA damage induced by sun exposure.
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Scoring Levels To Evaluate The Protective Effect Of The Aqueous Extract Of

Polypodium Leucotomos (Fernblock�) Against Visible Light In Topical Formulations
A Rodriguez-Luna1, J Aguilera2, M Portillo3, M Gallego3, J Nicolás3, M Villalba4, E Herrera
Ceballos2, Á Juarranz3 and S Gonzalez-Rodriguez5 1 Innovation and Development Depart-
ment, Cantabria Labs, Madrid, Spain, 2 Photobiological Dermatology Laboratory, Medical
Research Centre, University of Malaga, Málaga, Spain, 3 Department of Biology, Faculty of
Sciences, Autónoma University of Madrid (UAM), Instituto Ramón y Cajal de Investigación
Sanitaria (IRYCIS), Madrid, Spain, 4 Medical Affairs Department, Cantabria Labs, Madrid,
Spain and 5 Department of Medicine and Medical Specialties, Alcalá de Henares University,
Madrid, Spain
Recent studies have focused on the negative effects of visible light (VL) on the skin, which
lead to activation of metalloproteinases and oxidative stress induction, worsening clinical
signs such as, melasma or post-inflammatory hyperpigmentation. The objective was to
complete the existing scientific evidence of Fernblock� about its photoprotection potential
against VL. We developed two in vitro studies, regarding physicochemical level protection
and biological activity. Sunscreen formulations containing Fernblock� were selected and
their transmittance of solar simulated VL was calculated by spectroradiometric measurement.
In the second study, we examined Fernblock�’s action mechanism against blue light from
digital devices on skin cells. All samples showed VL absorbance capacity above the levels
established in the references consulted as proposals for VL-SPF. Regarding biological studies,
treatment with Fernblock� prior to VL radiation prevents alteration of mitochondrial
morphology and function in fibroblasts and significantly reduces the activation of opsin 3 in
melanocytes and the photo-oxidation of melanin. We elucidate a scoring system to evaluate
the photoprotection potential against VL consisting of different study levels from in vitro to
clinical scientific evidence. Thus, Fernblock� added to different combinations of organic and
mineral sunscreens can significantly increase visible light protection as demonstrated by both
physiochemical and biological studies.
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Polyphenols from Avocado co-valuation product to improve dark circles

appearance
S Bredif, G Boyer, M Le Roux, G Bellemère, S Leclere-Bienfait and C Baudouin Laboratoires
Expanscience, Epernon, France
Evoking a fatigued and less youthfull appearance, under-eye dark circles are a major aesthetic
concern for consumers. Although they may be the result of facial aging, dark circles can affect
both men and women of all ages. The formation of dark circles is related to numerous factors
among which vascular stasis, hyperpigmentation and loss of skin elasticity play an important
role. From up-cycling of an avocado by-product, we obtained an eco-designed extract rich in
polyphenols and demonstrated its biological activity on reducing dark circles using in vitro
and clinical studies. In vitro, the extract significantly decreased IL8 and PGE2 production in
keratinocytes, as well as LTB4 in neutrophils, induced respectively by Phorbol-Myristate-
Acetate or zymosan. It significantly decreased lymphatic and microvascular hyper-
permeability induced by IL1b on human dermal lymphatic or microvascular endothelial cells
(HDLEC, HDMEC), as shown by FITC-Dextran permeability assay. The extract induced a
dose-dependent increase in HDMEC of Angiotensin- I-Converting Enzyme activity, involved
in vasoconstriction. And significantly inhibited tyrosinase activity as well as melanin pro-
duction in melanocytes. A clinical study has been performed on 20 women (aged 24 to 66
y.o.) with pigmentary dark circles. After 28 days of twice daily application of Active or pla-
cebo (hemi face), assessment of dark circles pigmentation has been performed using stan-
dardized pictures (Visia-CR). The avocado extract significantly decreased brown spot counts
by 9.7% and brown spots area by 21.5% compared to placebo which presented minor and
non- significant effects. Clinical scoring also demonstrated a significant improvement of the
color of dark circles treated with the avocado extract. We have shown in vitro that an extract
from Avocado, rich in polyphenols, may have a positive effect on the main factors involved in
dark circles formation: vasodilatation, vascular permeability, inflammation and hyperpig-
mentation. This was confirmed by the improvement of pigmented dark circles observed
clinically.
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When Diagnosis Becomes a Challenge

1 1,2 1 1 1 1
M Ciurduc , S Bucur , ED Serban , C Mutu , V Sercanean , A Savu and M Constantin1,2

1 IInd Department of Dermatology, Colentina Clinical Hospital, Bucharest, Romania and
2 “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania
Erythema dyschromicum perstans (EDP) or ashy dermatosis is a form of an acquired dermal
macular hyperpigmentation. The etiology of this disease is still unknown. Often encountered
in young adults, this type of dermatosis can sometimes occur in children. Women are affected
more frequently than men. We report the case of a 35-year-old male patient with Fitzpatrick
skin type III, non- smoker, with no occupational exposure to toxic substances. The patient has
no significant family or personal pathological history and he denies drug use. He presented
with widespread, symmetric, grayish, grayish-brown, bluish-brown, ovoid macules and
patches, located on the torso, axillary and inguinal regions, also associated with a slightly
itching sensation. The disease started manifesting approximately 2 years prior to the evalu-
ation. The initial erythematous lesions showed progressive pigmentation and eventually
started to show a slight regression. Mucous membranes as well as the palms, soles, scalp and
nails were not affected. The pigmentation was not accentuated by the examination with the
Wood lamp. Paraclinically, no changes in biological samples were observed. A skin biopsy
was performed and histopathological examination revealed changes that led to the diagnosis
of erythema dyscromicum perstans. The differential diagnosis implied the distinction between
a considerable number of diseases, especially lichen planus pigmentosus. The patient has
received various topical treatments over time with no significant therapeutic success. Ery-
thema dyschromicum perstans may be difficult to diagnose and treat. The disease progresses
slowly and is persistent. Unfortunately there are no effective therapies at the moment, but
hope builds the future for our patients.
www.jidonline.org S203
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The Wnt-inhibitor Dkk4 is required for primary hair follicle induction and

patterning
H Khatif2,1 and H Bazzi2,1 1 CECAD Excellence Cluster, University of Cologne, Cologne,
Germany and 2 Dermatology & Venerology, University of Cologne, Cologne, Germany
Androgenetic alopecia is a common form of pattern hair loss, characterized by miniaturized
hair follicles (HFs) at the front and parietal scalp, while hairs on the occipital scalp are
preserved. Moreover, different body sites exhibit distinct types and patterns of HFs and un-
derstanding the molecular basis for this heterogeneity is important to design targeted treat-
ment strategies. The Wnt signalling pathway and its Dickkopf (Dkk) inhibitors have been
suggested to regulate HF type and patterning. We have previously shown that Dkk4 is spe-
cifically expressed in the epithelial placodes of HFs during mouse skin development. To
elucidate the functions of Dkk4 in HF patterning, in this work, we used CRISPR/Cas9 to
generate Dkk4-knockout mice. Dkk4 mutants showed disrupted HF patterning where the
interplacodal distance was increased. Surprisingly, the lateral back skin of Dkk4 mutants was
completely devoid of the first wave of HFs. In order to address the heterogeneity and regional
differences in HF formation, we generated a Dkk4-EGFP knockin mouse line, which reca-
pitulated the expression of Dkk4 in HF placodes. Our data revealed intra- and interplacodal
differences in the expression of Dkk4-EGFP, suggesting that a WNT-DKK axis underlies the
regional specificities in HF induction and patterning. Elucidating the molecular mechanisms
of this heterogeneity will shed light on hair loss patterns such as in androgenetic alopecia.
S204 Journal of Investigative Dermatology (2021), Volume 141
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Mechanisms of cell death regulation in hair regeneration

G Mantellato and C Niemann Center for Molecular Medicine Cologne (CMMC), Cologne,
Germany
Hair follicles (HFs) of mammalian epidermis are cycling throughout lifetime in order to
continuously generate new hairs. Stem cells (SCs) residing in the bulge and hair germ fuel this
cycle of hair regeneration that comprises three phases: (a) growth (anagen), where bulge and
hair germ cells proliferate to generate the new hair shaft; (b) HF regression (catagen), where
the HF keratinocytes undergo apoptosis and surviving cells move upwards to regenerate the
hair germ and inner bulge; (c) resting (telogen), characterized by stem cell quiescence. Skin
undergoes dramatic reshaping during catagen, yet mechanisms of cell death regulation during
this phase are still not well understood. Here, we investigate the role of cell turnover and the
impact of defective catagen on hair regeneration. In particular, we aimed to interfere with HF
regression by overexpressing the anti-apoptotic protein Bcl-2 in murine epidermis (Bcl-2EOE

mice), thereby blocking the mitochondrial apoptosis pathway. We show that Bcl-2EOE mice
display a block in cell death during catagen after HF morphogenesis. Strikingly, the upward
movement of the retracting strand was not affected. Instead, increased HF cell survival led to
the formation of an enlarged bulge compartment, characterized by SC markers like SOX9 and
Keratin 15, and a change in the architecture of the hair germ. As a consequence, the following
hair regeneration cycle was impaired since mutant mice showed a delay in anagen entry and
hair growth. Mechanistically, prolongation of telogen phase correlated with the upregulation
of quiescence markers and a downregulation of activating signals. Taken together, our data
demonstrate that a proper regulation of cell death during the hair cycle is required for the
establishment and functioning of the HG and for the SC niche architecture. Importantly, our
model will give new insights into mechanisms of cross talks between different cell types
involved in catagen and into the process of SC activation during the regeneration cycle.
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Desmoglein 3-mediated mechanical transadhesion controls epithelial stem cell

quiescence
WV Hariton2, K Schulze3, A Overmiller4, MG Mahoney4, L Borradori1, BS Sayar2, A Gali-
chet1 and EJ Müller1,2,3 1 Dermatology, Inselspital, Bern University Hospital, University of
Bern, Bern, Switzerland, 2 Biomedical Research, University of Bern, Bern, Switzerland, 3
Institute Animal Pathology, University of Bern, Bern, Switzerland and 4 Dermatology and
Cutaneous Biology, Thomas Jefferson University, Philadelphia, PA
Cell-cell adhesion plays a critical role in the mechanochemical feedback control of tissue
homeostasis and disease. However, in mammalian epithelial SC compartments the contri-
bution of classical cadherins in controlling stem cell (SC) quiescence known from lower
vertebrates has remained unmatched. We here demonstrate that mechanical uncoupling of
desmosomal cadherin desmoglein 3 (Dsg3) by experimental pemphigus vulgaris antibodies
activates quiescent SCs in the multipotent hair follicle compartment known as the bulge.
Bulge SCs lose their stemness signature within the first 24 hours and start to actively cycle
while delaminating from their epithelial niche. The identified self-organized longitudinal SC
program, hitherto undescribed, implicates extensive plasticity and supports morphological
repair to restore quiescence and multipotency. It thereby hijacks, as a proof of concept,
signaling pathways enforcing bulge SC quiescence such as Wnt, BMP and Sonic Hedgehog.
Our study demonstrates that the desmosomal cadherin Dsg3 acts as a gate-keeper of SC
quiescence and niche integrity, which has direct relevance not only to pemphigus disease,
but to the basic understanding of the biology of the epidermis with implications ranging from
clinical SC therapies to cancer treatments.
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Deletion of hypoxia-inducible factor prolyl 4-hydroxylase 2 in FoxD1-lineage

mesenchymal cells leads to congenital truncal alopecia
AS Rosendahl1, M Monnius1, A Laitala1, A Railo1, I Miinalainen2, R Heljasvaara1, JM Mäki1

and J Myllyharju1 1 Oulu Center for Cell-Matrix Research, Faculty of Biochemistry and
Molecular Medicine, University of Oulu, Oulu, Finland and 2 Biocenter Oulu, University of
Oulu, Oulu, Finland
We aimed to investigate how the depletion of hypoxia inducible factor prolyl-4 hydroxylase 2
(HIF- P4H-2) in Forkhead Box D1 (FoxD1) lineage cells affects hair follicle (HF) and skin
development. Hypoxia-inducible factors (HIFs) induce hundreds of genes regulating oxygen
homeostasis in tissues. The HIF-P4Hs regulate the stability and hence the activity of HIFs in an
oxygen-dependent manner. The skin is a hypoxic organ with endogenous HIF expression but
the role of hypoxia signalling in skin and HFs are poorly understood. We studied a mouse line
where Hif-p4h-2 is conditionally inactivated in FoxD1-expressing (FoxD1+) cells. This
mouseline was studied at different developmental stages during the HF morphogenesis and
cycle. To be able to pinpoint the location of FoxD1+ cells we studied the skin of a mouse line
where FoxD1+ cells could be seen due to the expression of enhanced green fluorescent
protein and the non-FoxD1-expressing cells due to the expression of tomato-red. Lack of Hif-
p4h-2 in FoxD1-lineage mesodermal cells causes disturbed HF development during the first
catagen leading to formation of large epithelial lined HF cysts filled with keratins, which
eventually manifests as truncal alopecia. The cranial hair remains normal. We show that
FoxD1+ cells are mesenchymal cells located in the dermis and dermal papilla of truncal skin.
FoxD1+ cells are scarce in the cranial skin. The depletion of Hif-p4h-2 in FoxD1+ cells
misregulates genes crucial for hypoxia response, keratin formation and differentiation, TGF-b
and Notch signalling pathways, which are known to be essential for the HF development and
cycling. We show here for the first time that HIF-P4H-2 function in FoxD1-lineage cells is
essential for the normal development and homeostasis of HFs.
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Laser-capture microdissection coupled to metagenomics: A powerful method

for analysis of the HF microbiome
M Lousada1,2, J Edelkamp1, T Lachnit2, M Fehrholz1, TG Bosch2 and R Paus3,1 1 Monasterium
Laboratory, Münster, Germany, 2 Zoological Institute, Christian-Albrechts University Kiel,
Kiel, Germany and 3 Dr Phillip Frost Department of Dermatology & Cutaneous Surgery,
University of Miami Miller School of Medicine, Maimi, FL
Human hair follicles (HFs) harbour a diverse microbiota, required for proper induction and
regulation of the immune system. Recent evidence has proposed a role of this community in
re-populating the skin surface, indicating a higher impact of the HF microbiota on skin ho-
meostasis. Despite, traditional evaluations characterise this microbiome indistinctly from the
skin surface, and employ methods (e.g., swabbing and pore striping) that fail to sample the
deeper areas of the HF. Here, we describe a laser-capture microdissection and metagenomics-
coupled technique, which allows targeted isolation of specific HF regions, to investigate the
precise location of HF-specific microbial communities. For this purpose, and due to the
environmental variability within the HF, different portions of the HF were isolated from scalp
transplant follicular units from three individuals using laser-microdissection: lower (bulb
area), middle (suprabulbar and isthmus areas) and upper (infundibular area). All main known
HF colonisers: Cutibacteria, Staphylococci and Corynebacteria, were identified in the three
regions. Surprisingly, whole microbiome community shifts were found between the lower and
upper regions, with sample clustering according to the HF area. Among the main drivers of
sample clustering the core microbiota, Staphylococcus, Streptococcus and Sphingomonas
were found, as well as Reyranella and Paracoccus. Further, the microbiome of the lower and
middle regions was found to be more diverse compared to the upper region. This work
highlights the importance of a comprehensive analysis of the HF microbiome, with spatial
discrimination within the HF and with clear distinction from the skin surface. As HF diseases
target distinct areas of the HF, mapping these spatial differences could strengthen the study of
the HF microbiome as a therapeutic target.
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Human Long-Term Deregulated Circadian Rhythm Alters Regernerative

Properties of Skin and Hair Precursor Cells
N Deshayes, G Genty, F Berthelot and M Paris L’Oréal Research & Innovation, Paris, France
In mammals, desynchronized circadian rhythm leads to various biological symptoms. In skin
and hair, human epidermal stem cell function in vitro is regulated by circadian oscillations,
and thus contributes to tissue aging when deregulated. In mice, circadian arrhythmia of hair
follicle stem cells contributes to age-related hair follicle cycling defects. Despite the well-
described impact of circadian oscillations through a feedback loop involving the clock
pathway on hair and skin stem cell function in vitro, little is known about the change in
characteristics or regenerative properties of hHF (human hair follicle keratinocytes), hEpi
(human interfollicular epidermal keratinocytes), and hHFDP (hair follicle dermal papilla stem
cells) after long-term alteration of circadian rhythm in vivo. The present study was designed to
asses hHF, hEpi, and hHFDP precursors and stem cell properties in response to clock pathway
alteration due to long-term deregulated circadian rhythm in vivo. A clinical study protocol
involving two groups of women was designed: diurnal workers (control) and shift workers
(deregulated). After informed consent, two 3-mm fresh punch biopsies were taken from the
occipital region of each donor (10 donors/group). Cell culture characterization, measurement
of colony area, culture medium analysis, and RT -qPCR analysis were carried out. Long-term
circadian rhythm deregulation affected clock pathway protein expression and correlated with
alterations in hHF, hEpi, and hHFDP properties. This study provides evidence that in vivo
deregulation of the clock pathway affects regenerative properties of human skin and hair
precursor cells.
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Improvement of epidermal covering on AEC patients with severe skin erosions

MET
by PRIMA-1
E Aberdam2,3, LN Roux2,3, P Secrétan4,5, F Boralevi6, J Schlatter4, F Morice-Picard6, S Sol7,8,
C Bodemer1,9,10, C Missero7,8, S Cisternino4,11, D Aberdam2,3 and S Hadj-Rabia1,9,10 1
Dermatology, APHP, Necker-ENfants Malades Hospital, Paris, France, 2 INSERM U976,
Paris, France, 3 Université Paris-Diderot, Paris, France, 4 Pharmacy, APHP, Necker-ENfants
Malades Hospital, Paris, France, 5 Faculté de Pharmacie, Chatenay Malabry, France, 6
Dermatology, CHU Pellegrin, Bordeaux, France, 7 CEINGE, Napoli, Italy, 8 University of
Naples Federico II, Napoli, Italy, 9 Université de Paris-Centre, Paris, France, 10 Institut
Imagine, Paris, France and 11 Faculté de Pharmacie de Paris, INSERM U1144, Paris, France
P63 is a major transcription factor regulating skin development and homeostasis : cell pro-
liferation, adhesion, and early differentiation. P63 is mutated in several rare syndromes called
p63-related ectodermal dysplasia syndromes (ED). One of the main form, called AEC syn-
drome, associates ankyloblepharon, clef/lip palate, ED, and severe skin erosions that not
always heal. P63 belongs to the p53 gene family. We found that ED-iPSC epidermal
commitment can be rescued by a p53-reactivating compounds called PRIMA-1MET currently
used in anticancer clinical trials. We established primary epidermal culture from two AEC
teen with persistent skin erosions. The patients carry missense mutations on the SAM domain
(I576T and I537T) of P63. We found that these primary keratinocytes (KCs) underwent altered
epidermal differentiation that was rescued by PRIMA-1MET treatment. PRIMA-1MET was top-
ically and daily applied on the right hand of one patient and on the scalp of the second
patient. In both, the treatment allowed re-epithelialization of the eroded skin and drastic pain
control after few weeks. Normally, mutant p63 exerts a dominant-negative effect, mainly
through the formation of aggregate with WT p63 and p73. PRIMA-1MET did not reduce protein
aggregation while enhancing cell differentiation, suggesting that PRIMA-1MET targets cell
differentiation and not p63 activity directly. Thus repurposing of the antitumoral PRIMA-1MET

compound could become a general treatment of AEC skin erosions and maybe other geno-
dermatoses related to defective epidermal differentiation and/or wound repair.
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Metabolic Signalling in Sebaceous Gland Development and Homeostasis

1,2,3 1,2 1,2,4 3,5 3,5
K Göbel , E Wachsmuth , J Stinn , X Lim , M van Steensel and C Niessen1,2,4 1
Cell Biology of the Skin, Faculty of Medicine, University of Cologne, Cologne, Germany, 2
Cologne Excellence Cluster on Cellular Stress Responses in Aging-associated Diseases
(CECAD), University of Cologne, Cologne, Germany, 3 Skin Research Institute of Singapore,
Agency for Science, Technology, and Research, Singapore, Singapore, 4 Center for Mo-
lecular Medicine, Faculty of Medicine, University of Cologne, Cologne, Germany and 5 Lee
Kong Chian School of Medicine, Nanyang Technological University, Singapore, Singapore
Lipid-producing sebaceous glands (SGs) are essential for skin barrier function. They require
constant replacement of SG cells (sebocytes) lost to holocrine secretion through progenitor
cell populations. Disturbed SG maintenance is associated with various skin diseases, the
pathways that govern SG morphogenesis and homeostasis are, however, still largely elusive.
Here, we asked how epidermal Insulin/Insulin-like growth factor-1 (IGF-1) signalling (IIS)
regulates SG development and homeostasis. We show that loss of both the insulin receptor
and the IGF-1 receptor (IGF-1R) alone inhibits SG development, while complete IIS loss
results in the absence of SGs at P0. SGs remain smaller in adult IGF-1R-/- mice. This correlates
with a decreased proliferation of LRIG1+ sebocyte progenitor cells. Inducible loss of IGF-1R
only in LRIG1+ cells also reduced SG size. Insulin/IGF-1 is furthermore essential for growth
and proliferation of sebaceous organoids. IIS thus regulates SG development and homeo-
stasis. We next asked which downstream factors transmit IIS in SGs. Epidermal loss of
mTORC1 signalling components results in complete loss of sebocytes at P0, thus phenoco-
pying loss of IIS, and mTOR inhibition reduces growth of sebaceous organoids. In contrast,
epidermal loss of FoxO3 increases SG size, and a simultaneous loss of IGF-1R/FoxO1/ FoxO3
rescues SG size in adult mice. Taken together, these results uncover a crucial role of IIS in SG
development and homeostasis mediated by mTORC1 and FoxO signalling, and indicate that
IIS promotes sebocyte progenitor proliferation. Whether IIS also determines sebocyte fate
specification remains unclear and is investigated at present.
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Healing properties of fetal cells beyond pregnancy

M Alkobtawi Institut Cochin, Paris, France
Chronic leg ulcers are a severe and disabling condition that still constitute a significant global
health issue and for which there has been no therapeutic innovation during the last decades.
Sickle cell disease (SCD) leads to prolonged and refractory human ulcers. Fetal microchimeric
cells (FMCs) are transferred to mothers during pregnancy and niche into maternal bone
marrow where they persist for decades. We have shown that during pregnancy, they are
recruited to maternal wounds and improve wound healing. In this work, we sought to
evaluate whether the healing capacities of FMCs were sustained after pregnancy in both
normal and delayed wound healing in a sickle cell mice model (SAD). We found that healing
kinetics were similarly improved in pregnant and post-partum wild-type mice, through
increased cell proliferation and angiogenesis. Post-partum SAD mice also showed an
accelerated healing compared to virgin mice, associated with the recruitment of FMCs to the
wound and increased neovascularization. We then analyzed clinical parameters in both
nulliparous or ever-parous women suffering from sickle cell disease and leg ulcers. The
analysis of multiple parameters such as number of leg ulcers episodes, hospital admission,
infection rate, pain severity and skin graft requirements showed an overall better prognosis in
ever-parous SCD women as compared to nulliparous women. Taken together, these results
indicate that healing capacities of FMCs are maintained long after delivery. This supports a
potential therapeutic use of FMCs to treat delayed wound healing in post-partum women.
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Epidermal stem cell compartment and wound healing remain unaffected

through aging in naked mole-rats
A Savina DRC, Institut Cochin, Paris, France
Skin represents an informative and convenient organ for the analysis of the aging process.
Naked mole-rats (NMR) are subterranean rodents remarkable for their longevity, with unex-
plained resistance to skin aging. In middle-aged NMR, extensive in situ analysis indicated that
skin compartments and cell types remained similar to young animals. Using single-cell RNA-
sequencing, we found three classical cellular states defining a unique keratinocyte differen-
tiation trajectory that did not appear to be altered during aging after pseudotemporal
reconstruction. In accordance, NMR skin healing closure was strictly comparable between
the two age groups. These results indicate that the content in stem cell populations as well as
the differentiation process are preserved during aging in NMR and that such properties allow
a non-altered homeostasis as illustrated by a non-reduction of healing process through aging.
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Distinct stem cell division programs determine organ regeneration and aging

in hair follicles
HMatsumura1, N Liu1, D Nanba1, S Ichinose2, A Takada1, S Kurata3, H Morinaga1, Y Mohri1,
AD Arcangelis4, S Ohno5 and E Nishimura1 1 Department of Stem cell medicine, Medical
Research Institute, Tokyo Medical and Dental University, Bunkyo-Ku, Japan, 2 Research
Center for Medical and Dental Sciences, Tokyo Medical and Dental University, Tokyo, Japan,
3 Beppu Garden-Hill Clinic, Kurata Clinic, Beppu City, Japan, 4 Department of Development
and Stem Cells, Institut de Génétique et de Biologie Moléculaire et Cellulaire, Illkirch, France
and 5 Department of Molecular Biology, Yokohama City University School of Medicine,
Yokohama, Japan
Hair follicles, mammalian mini-organs that grow hair, miniaturize during aging, leading to
hair thinning and loss. Here we report that hair follicle stem cells (HFSCs) lose their regen-
erative capabilities during aging owing to the adoption of an atypical cell division program.
Cell fate tracing and cell division axis analyses revealed that while HFSCs in young mice
undergo typical symmetric and asymmetric cell divisions to regenerate hair follicles, upon
aging or stress, they adopt an atypical ‘stress-responsive’ type of asymmetric cell division. This
type of division is accompanied by the destabilization of hemidesmosomal protein COL17A1
and cell polarity protein aPKCl and generates terminally differentiating epidermal cells
instead of regenerating the hair follicle niche. With the repetition of these atypical divisions,
HFSCs detach from the basal membrane causing their exhaustion, elimination and organ
aging. The experimentally induced stabilization of COL17A1 rescued organ homeostasis
through aPKCl stabilization. These results demonstrate that distinct stem cell division pro-
grams may govern tissue and organ aging.
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In vitro co-culture models of merkel cell-neurite complex in touch domes

Y Toba-Ichihashi1,2, T Yoshino1,2, T Suzuki1,2, T Sakurai1,2, Y Suga2, M Tominaga2 and K
Takamori2 1 FANCL Research Institute, FANCL Corporation, Yokohama, Japan and 2 Anti-
aging Skin Research Laboratory, Juntendo University Urayasu Hospital, Chiba, Japan
Touch dome, a specialized epidermal structure comprised from mechanosensory Merkel cell-
neurite complex, has been known to change their numbers in the spontaneous hair cycle in
mice. At the anagen phase, the number of Merkel cells are dramatically reduced with the loss
of terminal neurites in touch dome afferents, indicating neuronal plasticity in healthy skin
during hair-follicle regeneration. In this study, we focused on the role of Merkel cell-neurite
complex in hair growth on the basis of the reports that the mechanical stimulation of human
scalp by a massage improves hair thickness. To investigate the molecular mechanisms of
reciprocal signaling interactions between the nerve fibers and innervated Merkel cells, two
kinds of Merkel cell-neurite complex in vitro models were generated using a human Merkel
cell carcinoma cell line (MCC14/2) and rat dorsal root ganglion (DRG) neurons. As the first in
vitro model, we examined whether secreted factors from MCC14/2 cells regulated DRG
neuronal behavior. Application of compression force using a gas-pressurized culture cham-
ber, as a model of gentle touch stimuli, led to an induction of c-Fos, accompanied by the
upregulation of the chemorepellent Draxin in MCC14/2 cells. When the conditioned media
derived from compression force-treated MCC14/2 cells applied to DRG neurons, the che-
morepulsive activity was observed via a PI3K/AKT-dependent manner. As the second in vitro
model, we tried to generate Merkel cell-neurite complex using an axon investigation system
(AXIS), which can isolate nerve fibers from cell bodies. DRG neurite-MCC14/2 cell cocultures
allowed to form synaptic contacts with MCC14/2 cells, as determined by synaptophysin
immunoreactivity. These results suggest that the models are useful tools to provide in vivo
correlated information for understanding the molecular mechanism and evaluating new tar-
geted therapies of hair growth.
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A novel cosmetic anti-hair loss approach: An extract of Leontopodium alpinum

inhibits catagen development
J Edelkamp1, R Campiche2, A Le Riche1, A Fernandez3, M Gempeler2, E Martin2 and M
Bertolini1 1 Monasterium Laboratory GmbH, Muenster, Germany, 2 DSM Nutritional
Products, Personal Care & Aroma, Kaiseraugst, Switzerland and 3 Centro de Tecnologia
Capilar, Barcelona, Spain
Hair loss disorders, such as telogen effluvium or androgenetic alopecia, as well as reduction
of hair volume during aging result mainly from the shortening of the phase during which the
hair follicles (HFs) are producing the hair shaft (anagen). Therefore, novel anti hair loss
strategies should aim at efficiently inhibiting the development of the regression phase
(catagen). Here, we investigated the potential of a novel cosmetically applicable extract
deriving from Leontopodium alpinum (Edelweiss), first ex vivo, in human microdissected
anagen VI scalp hair follicles (HFs) from three individuals (two females, one male). After 5
days of treatment with the 0.001% edelweiss extract, significantly more HFs remained in
anagen and showed increased hair matrix keratinocyte proliferation. Given that higher ac-
tivity of alkaline phosphatase, and up-regulated expression of versican, and FGF7 was
observed in the dermal papilla of female treated HFs, the anagen prolonging effect of the
extract may be possibly mediated by stimulation of dermal papilla fibroblasts inductivity. To
independently confirm these results, a 5 months double-blind, placebo controlled clinical
study on Caucasian volunteers (both male and female, age 18-65, 30 volunteers per group)
was conducted. Treatment with the edelweiss extract lead to a significant increase in hair
density (Trichoscan) over time, as well as anagen to catagen/telogen ratio (Trichogram)
compared to placebo. Therefore, our results provide evidence for a beneficial effect of the
Leontopodium alpinum extract as an adjuvant anti-hair loss agent.
S206 Journal of Investigative Dermatology (2021), Volume 141
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Characterisation of interfollicular stem cells and early TA cells during the

transition from infant to child skin
M Quadri1, C Baudouin2, R Lotti1, E Palazzo1, L Campanini1, F Bernard2, G Bellemère2, C
Pincelli1 and A Marconi1 1 University of Modena and Reggio Emilia, Modena, Italy and 2
Expanscience Laboratoires, Epernon, France
In the interfollicular epidermis, self-renewing stem cells (KSC) generate a short-lived popu-
lation of transit amplifying (TA) cells that undergo terminal differentiation after a number of
cell divisions. Here, we isolated KSC and highly proliferative early TA cells, based on their
capacity to adhere to type IV collagen. Because in infancy epidermis appears to be immature
and the barrier not fully protective, this work aims to characterize KSC and early TA cells
during transition from infant to child in term of differentiation, stemness, proliferation and
regenerative capacity. We report that reconstructed human epidermis (RHE) generated from
infant skin is more damaged by UV irradiation, as compared to RHE from older children.
Moreover, genes of differentiation and barrier increase with age, while the interfollicular stem
cell genes appear to be reduced from infancy to childhood. The proliferation rate of KSC and
the early TA cells is higher in infants than in children, while the capacity of forming colonies
was more pronounced in KSC from infants than from children. Finally, KSC derived from 1-2
years aged infant showed more regenerative capacity in 3D skin equivalent, while child-early
ETA cells express high level of involucrin and keratin 1 than infant-early TA cells. In
conclusion, KSC and early ETA cells undergo substantial changes during transition from infant
to child in term of differentiation, stemness and proliferation. This study reports a clear cor-
relation between age and structural maturation of the skin barrier that becomes increasingly
organized and competent during the first years of life.
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New Methods for the Functional In Vitro Characterization of Isolated Human

Eccrine Sweat Glands
TF Buck1, T Kisch2, C Kruse1,3 and M Brandenburger3 1 Institute for Medical and Marine
Biotechnology, University of Lübeck, Lübeck, Germany, 2 Department of Plastic Surgery and
Hand Surgery, University Hospital Schleswig-Holstein, Lübeck, Germany and 3 Fraunhofer
Research and Development Center for Marine and Cellular Biotechnology EMB, Lübeck,
Germany
For humans the evaporation chill through sweat secretion by eccrine sweat glands is the main
mechanism for the maintenance of body temperature. In hyperhidrosis, the excess sweat
formation can lead to unwanted odours that are, if not pathological, mostly prevented by
reducing sweat excretion using antiperspirants. However, in vitro neither the evaluation or
approval of new antiperspirants, nor basic research on sweat gland physiology can sufficiently
be addressed with currently available model systems. For this very reason the development of
a new functional model and assay system is of immense importance. It was thus the aim of
this study to develop new methods, that enable the functional characterization of whole
human eccrine sweat glands in vitro. From human skin, eccrine sweat glands were isolated
enzymatically to improve yield and reproducibility. A resazurin-based vitality assay was
adapted from rat sweat glands to assess vitality of human sweat glands. Furthermore, visu-
alization of Calcium (Ca2+) currents was established, including a fluorescent Ca2+ flux assay.
Using the resazurin-based assay the vitality of the isolated sweat glands now can be easily
assessed and compared after isolation and treatment. Subsequently, for the first time Ca2+

currents and contractions of isolated human sweat glands were observed in vitro in the
established Ca2+ flux assay. This was achieved by administration of physiological relevant
stimuli that were validated by inhibition. Altogether it is now possible to assay Ca2+ currents
of isolated human eccrine sweat glands. These Ca2+ currents represent a first step in the
cascade that finally leads to the production of sweat. In the future the prerequisites made here
could lead to a more sophisticated in vitro human sweat gland model system.
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Poor perifollicular vascularization is associated with nutrient insufficiency and

a quiescent metabolic phenotype in intermediate hair follicles from patients
with female pattern hair loss
I Piccini1, M Sousa1, J Edelkamp1, F Jiminez4, A Rossi2, R Paus3,1 and M Bertolini1 1 Mon-
asterium Laboratory, Muenster, Germany, 2 Facoltà di Medicina e Odontoiatria, Sapienza
University, Rome, Italy, 3 Miller School of Medicine, University of Miami, Miami, FL and 4
Mediteknia, Las Palmas Gran Canaria, Spain
Female pattern hair loss (FPHL) is a non-scarring form of alopecia, resulting from premature
catagen induction leading to telogen effluvium and progressive transformation of terminal (t)
scalp hair follicles (HFs) into intermediate/miniaturized (i/m) HFs. Currently available treat-
ment strategies, are often combined with nutritional supplements. However, data supporting
nutrient deficiency in FPHL HFs are lacking. Therefore, we attempted to investigate this by
asking whether any changes can be seen in perifollicular vascularization in FPHL and by
examining HF nutritional status and metabolism in affected and non-affected HFs. CD31
quantification revealed significantly reduced numbers of perifollicular blood vessels in the
relatively unaffected (occipital) but most prominently in the affected (parietal) scalp from
FPHL patients compared to occipital scalp from healthy donors. This was accompanied by
changes in the interfollicular expression of angiogenesis- associated growth factors VEGF and
thrombospondin-1. Metabolic analyses showed that nutrients important for adequate hair
growth such as biotin, pantothenic acid, L-cysteine, and L-glutamic acid were decreased in
iHFs compared to tHFs in affected FPHL scalp skin. iHFs also displayed a more quiescent
metabolic phenotype, characterized by a lower rate of aerobic glycolysis and glutaminolysis
during organ culture. Yet, lesional t or i/m FPHL HFs were capable of taking up labelled
exogenous nutrients when these were added in excess into the organ culture medium. Taken
together, our data suggest that t and i/m HFs in FPHL affected scalp skin are poorly vascu-
larized which likely compromises nutrient delivery to the HFs and that nutrient supple-
mentation may be capable in principle to correct this deficiency.
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Pulling the Trigger on Tissue Decline and Rejuvenation in the connective

tissue - A Novel Role for JunB
P Maity1, K Singh1, L Krug1, A Koroma1, W Bloch2, S Kochanek3, M Wlaschek1, M Schorpp-
Kistner4, P Angel4 and K Scharffetter-Kochanek1 1 Department of Dermatology and Allergic
Diseases, Ulm University, Ulm, Germany, 2 German Sport University, Cologne, Germany, 3
Gene Therapy, Ulm University, Ulm, Germany and 4 Signal Transduction and Growth
Control, German Cancer Research Center (DKFZ), Heidelberg, Germany
Impaired stem cell functions, which gradually fail to replenish damaged and senescent cells
in distinct organ parenchyma can lead to tissue atrophy and organ aging. This failure can
either be due to an intrinsic dysfunction of stem/progenitor cells, the disruption of the cor-
responding stem cell niche, or a combination of both. Fibroblasts in the connective tissue
region of many organs, such as skin, contribute to the formation of stem cell niche. Though
the impact of the connective tissue resident fibroblasts on stem cell niches and organ aging is
an emerging concept, the underlying mechanisms are largely unexplored. We here uncov-
ered a novel redox sensitive role of transcription factor JunB, on the instalment of irreversible
fibroblast senescence through the suppression of Insulin Growth Factor-1 (IGF-1) and the
concomitant induction of the cell cycle inhibitor p16INK4A. Fibroblast senescence in turn
profoundly disrupts the skin stem cells niche and its essential interactions with different stem
cells thus enforcing depletion of stem cells pools and tissue decline. The skin aging pheno-
types with atrophy of all skin layers, reduced skin resilience and tensile strength were partly
restored when either p16INK4A was inactivated or IGF-1 was supplemented. However, these
aging phenotypes and, importantly, the numbers of distinct stem cells were completely
restored in the skin when JunB was silenced. We here show for the first time that JunB
dependent IGF-1 suppression and p16INK4A upregulation in fibroblasts fundamentally enforce
skin aging through the disruption of several stem cell niches. Our findings hold substantial
promise for novel strategies to combat skin aging and associated pathologies.
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Mesenchymal stem cells and acellular dermal matrices in wound healing:

in vitro study of a combination treatment
A Paganelli1,2, L Benassi1, E Rossi1, E Tarentini1, A Pisciotta1, D Scelfo1 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 PhD Program in Clinical and Experimental Medicine, University of Modena and
Reggio Emilia, Modena, Italy
Mesenchymal stem cells (MSCs) and acellular dermal matrices (ADMs) represent innovative
and effective strategies in the setting of wound healing. The aim of our study was to assess the
efficacy of a combination therapy based on the use of both MSCs and ADMs in vitro. Adipose-
derived MSCs (ADSC) were plated on 8-mm punch-biopsies of a commercially available
ADM (Integra�) and maintained in culture for 3 weeks. Then, conventional histology with
hematoxylin-eosin staining, environmental scanning electron microscopy and confocal-laser
scanning microscopy were used to obtain imaging of ADSC-seeded ADMs. Collagen auto-
fluorescence was used to quantify collagen production by mean fluorescence intensity (MFI),
expressed in terms of positive pixels/field, obtained through ImageJ software processing of
threedimensional projections from confocal scanning images. ADSCs were efficiently seeded
on Integra� and were perfectly incorporated in the pores of the scaffold. ADSCs were also
demonstrated to actively proliferate in ADMs. Even more importantly, collagen auto-
fluorescence was efficiently used as a surrogate marker of ECM production. In fact, based on
MFI measurements, collagen production turned out to be significantly higher when ADSCs
were seeded on ADM rather than in control conditions. In conclusion, our work supports the
use of combined therapies based on MSCs and collagenic ADMs. In fact, not only ADSCs can
be efficiently seeded on ADMs, but ADMs also seem to enhance their regenerative properties
therefore making it a promising therapeutic option for chronic wounds.
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In vitro models to study angiogenic effects of dermal papilla cells as cellular

component of skin substitutes
F Oppenheimer, JM Ceruti, GJ Leiros and ME Balañá ICT Milstein (CONICET-Fundación
Cassará), Buenos Aires, Argentina
Tissue-engineered skin represents a useful strategy for the treatment of deep skin injuries.
However, its correct vascularization remains a major challenge. We have shown that the
presence of dermal papilla cells (DPCs) in these constructs favors the vascularization process,
resulting in a better wound healing and graft take. We also have seen DPC-spheres culture
increase the expression of angiogenic genes as VEGF, angiogenin and FGF. Since angio-
genesis in scaffolds is essential for grafts to survive and integrate with existing host tissue, our
aim was to develop two in vitro models to quantify angiogenesis stimulation of monolayer
and spheres [G1] cultures of DPC. The first model was a migration assay, in which DPC or
dermal fibroblasts (DF) were co-cultured as monolayers with Human Umbilical Vein Endo-
thelial Cells (HUVEC) in a transwell system. We observed more migrated HUVEC in the
coculture with DPC than in the DF or medium controls. The second model was an endothelial
cell tube formation assay where HUVEC, resuspended in DPC-conditioned medium and
seeded on Matrigel, showed an increase in the total tubule’s length and in the number of
segments and joints, compared to the medium control. To be able to compare the inductive
molecules secretion between monolayer and spheres [G2] -DPC cultures, we looked for the
condition in which both systems contained the same amount of metabolically active cells. In
our culture conditions, 55 spheres [G3] were metabolically equivalent to 104 cells/cm2

monolayer seeded cells. Using this equivalence, we are evaluating the effects that sphere
culture conditions have on the angiogenic abilities of DPCs. We conclude that these two
angiogenic models are useful to measure, in vitro, the stimulation of angiogenesis of cell
cultures to be used as dermal components in skin substitutes. In this way, the use of DPC in
skin substitutes could favor the vascularization of the grafts, and thus the closure of the wound
and the graft take.
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DermaCult�, a Serum- and BPE-free Medium Supporting Long-term

Feeder-free Expansion of Primary Human Epidermal Keratinocytes that
Retain Their Differentiation Potential at Air Liquid Interface
Y Chen1, V Stephenson1, J Stingl2, A Eaves1,2,3, S Louis2 and W Chang1 1 STEMCELL Tech-
nologies UK Ltd., Cambridge, United Kingdom, 2 STEMCELL Technologies Inc., Vancouver,
BC, Canada and 3 Terry Fox Laboratory, BC Cancer, Vancouver, BC, Canada
Primary human epidermal keratinocytes (HEKs) typically undergo growth arrest at approxi-
mately 15 - 30 population doublings (PDs) when maintained in traditional feeder-free culture
medium formulations. To circumvent this early senescence, we developed DermaCult�, a
serum- and BPE-free medium that promotes long-term growth (> 30 PDs) of HEKs while
maintaining their air liquid interface (ALI) differentiation potential. To measure cell expansion
over the entire lifespan of the culture, HEKs derived from either neonatal or adult skin were
thawed and seeded onto uncoated tissue cultureware at a density of 1 - 2.5 x 103 cells/cm2,
and passaged when cultures reached approximately 50 - 70% confluence. At various time
points, keratinocytes were analyzed by qPCR and flow cytometry to detect expression of basal
and differentiated cell markers. In separate cultures, keratinocytes were also differentiated by
increasing the calcium concentration in feeder- free monolayer culture or establishing ALI
culture. Keratinocytes derived from adult or neonatal skin and cultured in DermaCult�
proliferated between 50 - 70 or >70 PDs before undergoing senescence, respectively (n¼4).
In monolayer cultures, keratinocytes predominantly maintained a cobblestone morphology,
expressed basal cell markers (TP63, KRT14, ITGA6), and were devoid of suprabasal marker
KRT10 (n¼4). Induction of differentiation resulted in the expression of KRT10, LOR, and
formation of ZO-1 tight junctions, with concomitant down-regulation of basal markers TP63
and KRT14. In ALI culture, HEKs generated a stratified epithelium with the appropriate
cellular architecture and expression of markers similar to their in vivo counterparts. In
summary, we have developed an improved and first BPE-free medium for primary HEKs
culture that promotes greater expansion of HEKs and maintenance of their differentiation
potential at later passages.
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Scalp disorders when the head is covered most of the day: An upcycled pink

berry extract to the rescue
A Mandeau, M Borel and J Attia-Vigneau Lucas Meyer Cosmetics, Toulouse, France
The skin of the scalp has several unique features. Amongst them, the follicular density is very
high, creating a dark, warm, and moist environment which could lead to hyperkeratosis
(scaling), pruritus, alopecia, and signs of inflammation (erythema, purulence). It is known that
the regular wearing of helmets in tropical environments and polluted cities or when prac-
ticing intense sports, as well as the daily wearing of scarves (Hijab, Burqa..) increase moisture
and friction on the scalp. These two categories of population are thus prone to more frequent
scalp disorders (itching, scales, and erythema) and may require specific treatment to soothe
irritation. In this context, Lucas Meyer Cosmetics developed a pink berry (Schinus ter-
ebinthifolia Raddi) extract from a by-product of the fragrance industry, with strong anti-in-
flammatory and anti-oxidant activities assessed on human hair follicle dermal papilla cells.
Moreover, it is known that keratinocytes can be considered as itch generator cells and TRPV4
(Transient Receptor Potential Vanilloid 4) channels in these cells play a significant signaling
role in mediating the histaminergic itch. In human hair follicular keratinocyte cultures, the
pink berry extract was evaluated on histamine-induced interleukin 8 production, showing a
clear and significant reduction (by 146%**). An antagonist of TRPV4 was also used as a
control. These effects were confirmed in vivo, on 31 volunteers with sensitive scalp and
wearing helmets or burqas most of the day, in a double-blind placebo-controlled trial. The
effect of pink berry at 1% in a leave-on lotion was assessed with significant results on ery-
thema, pruritus, and scalp flakes. The self-assessment confirmed these data attesting to a
healthier scalp in comparison to the placebo. This clinical study highlighted the scalp dis-
orders encountered by this specific population. The pink berry extract, thanks to its anti-in-
flammatory, antioxidant and anti-itching activity, is an innovative solution to alleviate their
symptoms.
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Lichen Planopilaris: The First Biopsy Layer Microbiota Inspection

1 2 2 2 1
D Pinto , F Calabrese , m de angelis , G Celano , G Giuliani and F Rinaldi1 1 Human
Microbiome Advanced project, HMAP, Milan, Italy and 2 Department of Soil, Plant and
Food Science, University of Bari, Bari, Italy
Lichen Planopilaris (LPP) is a lymphatic disease affecting the scalp and it is characterized by
chronic inflammation leading to cicatricial alopecia. Perturbation in host immune response as
well as the alteration of the scalp microbiota observed in our previous study on another model
of scalp auto-immune disease suggests a disequilibrium within the scalp microbiota in LPP
patients and a role in its physiopathology. Scalp and biopsy layers have never been investi-
gated in LPP for microbial communities. We examined the significant taxa of this chronic
relapsing inflammatory skin disease together with the connections with metabolic pathways
featuring this microbial community. We used a multilevel analysis based on 16S rRNA marker
sequencing in order to detect taxa abundances in pathologic/healthy samples, real time PCR
for measuring the levels of IL-23 interleukin expression and urinary metabolomics to find out
volatile organic metabolites (VOMs). By using a linear regression model, we described those
peculiar taxa that significantly differentiated LPP and healthy sample sub-groups. By corre-
lating taxa abundances and interleukin mRNA levels we found that the Microbacteriaceae
family resulted negatively correlated with the IL-23 expression. Moreover, starting from 16S
taxa abundances, we predicted the metabolic pathways featuring this microbial community.
Thanks to a systematic and multi-level analysis we described the differential abundance of
various taxa in the swab and dermis of LPP patients together with their related biochemical
pathways. Metagenomics and other multi-omics approaches will allow a deep identification
of genomic bacterial profiles. At the same time the transcript expression levels of those
species contributing to biochemical pathways modification linked to LPP immune- related
functions will be inspected.
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The anti-inflammatory effect of Adalimumab assessed using the hidradenitis

suppurativa 3D-SeboSkin model
X Hou1,2 and C Zouboulis2 1 Berlin Charite University, Berlin, Germany and 2 Dessau
Medical Center, Brandenburg Medical School Theodor Fontane, Dessau, Germany
Hidradenitis suppurativa/acne inversa (HS) is a chronic, recurrent skin disease of the hair
follicle, which only occurs in humans. We have developed an ex vivo HS 3D-SeboSkin
model to study the underlying pathophysiology of the disease and test potential therapeutic
compounds in a preclinical setting. Adalimumab, a tumor necrosis factor-a inhibitor, is
approved for treatment of moderate to severe HS. In this work, we investigated the anti-in-
flammatory effect of Adalimumab in the HS 3D-SeboSkin model and evaluated the regulation
of HS biomarkers under Adalimumab treatment. Lesional and perilesional skin explants from
4 HS patients were applied in the HS 3D-SeboSkin model system cultured for 3 days. The
study was approved by the Ethics Committee of the Brandenburg Medical School. Skin ex-
plants were divided into control and Adalimumab (30mg/ ml)-treated specimens. Subse-
quently, histological specimens were obtained and stained by H&E. In addition, a series of
cytokines were measured in culture supernatants using a human cytokine antibody array.
Staining analysis was performed by Image J. GraphPad 9 was used for data analysis. All results
are presented as mean � SEM. Shapiro-Wilk test was used to test the distribution of the data.
For statistical significance t-test was used and differences were considered significant at
p<0.05. All specimens maintained the structural integrity of the epidermis in the HS 3D-
SeboSkin model as our previous work has showen. The production of cytokines IL-1a
(p<0.01), IFN-g1 (p<0.05), TNF-a (p<0.01), TNF-b (p<0.001), MCP-2 (p<0.05), RANTES
(p<0.01) and TGF-b (p<0.01) were significantly downregulated in the adalimumab-treated
HS 3D-SeboSkin model compare to the control group. These data corroborate that adali-
mumab inhibit TNF-a and several other inflammatory cytokines and chemokines, which are
upregulated in HS skin. Moreover, the adequacy of the human HS 3D-SeboSkin model for
preclinical HS research was further demonstrated.
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Validation of detection of ceramides in topical solutions by Raman

Spectroscopy
C Mengkun2, M Hashemidehaghi2, J King2, A Potdar2, J Tunnell2, G Diwakar1 and D Kern1

1 Center for Anti-Aging Research, Nu Skin Enterprises, Provo, UT and 2 Department of
Biomedical Engineering, University of Texas at Austin, Austin, TX
Raman resonance spectroscopy (RRS) is a well-established and validated method for detec-
tion of skin carotenoid structures, found in abundance in the epidermal layer of the skin in
palms and soles. Skin carotenoids can be detected in solution and on human skin by Raman
Spectroscopy through generation of a single carotenoid spectrum at excitation/emission
wavelength of 473nm and 510nm. However, to the best of our knowledge, data on the ca-
pacity of Raman spectroscopy to detect and quantify other key skin biomarkers such as
ceramides, sphingolipids, squalene in a solution and on human skin appendages has not been
validated. We attempted to test Ceramide detection by preparing a topical sample lotion
composed of Ceramide IIIB, Ceramide VI, and Ceramide I mixture at 3%, 15% and 30% total.
A topical formula without the Ceramide complex was prepared as a negative control and a
sample of pure ceramide was used as an analytical control. All samples were scanned by
Raman Spectroscopy over a spectral range of 600cm-1 to 2000cm-1 wavenumber (830nm
excitation) in the Raman fingerprint region. A single large peak was detected at 1444cm-1 for
ceramide in the analytical control which matched with the detection peak for the 3%, 15%
and 30% topical sample lotion. The peak detected in the topical samples was found to be
linear with the topical ceramide sample concentrations. In summary, the Raman spectroscopy
is a reliable method to validate detection of ceramides in topical solution.
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Human skin and its appendages regeneration in the large full-thickness

xenografting model
A Rippa, E Kalabusheva, A Tsitrina, A Kosykh, E Chermnykh and E Vorotelyak Koltzov
Institute of Developmental Biology of Russian Academy of Sciences, Moscow, Russian
Federation
Most of the skin biology data obtained from a mouse model. However, studies of human skin
have shown differences in the cell molecular signatures, the processes of physiological
regeneration, wound healing, the development of diseases, etc. Human skin xenografting to
immunodeficiency mice allows the most complex experiments to study normal and patho-
logical processes, the search for methods of therapy for various diseases of human skin. The
main limitation of this approach is the graft size. Most studies use partial-thickness xenografts
without terminal hairs with excision of the dermal part along with adipose tissue while small
punch biopsies or follicular units of human scalp skin are used to study the structure of hair
follicles. The purpose of the study was to develop a xenografting model of a reasonably large
full-thickness skin flap containing terminal hair follicles. The graft size was 15�5 mm. The
skin was successfully engrafted, all skin structures including epidermis, dermis, blood vessels,
hair follicles, sebaceous and sweat glands were preserved. The xenografting procedure is
traumatic and promotes catagen induction. On day 32, we observed active proliferation of
the graft tissue, a network of small vessels in the dermis and epidermal ridges at the junction
of the graft with the recipient’s skin. On day 78, the xenograft was at the late stages of
regeneration, there was a general decrease in proliferation with reconstruction of papillary
and reticular dermis, and hair follicles morphology corresponded to the anagen stage. On day
110, visible growth of hair shafts above the skin surface was observed. Our data indicate that
the homeostasis establishment in a 15�5 mm full-thickness skin xenograft with terminal hair
follicles is longer than that in a split-thickness skin graft and takes more than 12 weeks. The
described humanized skin model is suitable for studying the regeneration of skin and its
appendages with surrounding tissues.
S208 Journal of Investigative Dermatology (2021), Volume 141
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A mixture of honeys and royal jelly to protect and repair Asian hair from UVA

combined with environmental pollution
O Jeanneton1, R Kurfurst1, A Cavagnino2, D Notte1, L Gourguillon1, E Leblanc1, M Baraibar2,
C Nizard1 and K Pays1 1 Life Sciences, LVMH RECHERCHE, St Jean de Braye, France and 2
OxiProteomics SAS, Créteil, France
Medicine with natural bee products is getting more and more attention. Bee products have
their activities on the skin proved by numerous studies and have been used in medical
treatment and for cosmetic skin care. Each bee product possesses specific components which
determine their activities. Honey contains more than 180 ingredients making each honey
singular with unique properties. Beside carbohydrates, royal jelly contains among others
amino acids, proteins, lipids, vitamins and is different from honey. Like skin, hair is exposed
to UV and pollution causing oxidative damage such as protein carbonylation which lead to
dull and brittle hair. The use of bee-products for hair care is poorly documented excepted for
hair luster or conditioner. To investigate bee products hair care activities, we studied the
protective and repair properties of a combination of 4 honeys from Ouessant, Corsica, Aland
and Ikaria islands and a royal jelly (all with biological activities previously demonstrated)
versus a stress generated by UVA exposure plus PM-10 (particle matter-10). Chinese hair
shafts were stressed after or before the treatment with an aqueous solution of our bee product
combination or with positive controls. After washing and drying, hair shafts were cryo-pre-
served, snap-frozen and cross-sectioned. Carbonylated proteins were labeled using a fluo-
rescent probe functionalized with an aminooxy moiety. Following epi-fluorescence
microscopy observations, analyses of cuticle and cortex areas were carried out with Image J
software. Our bee products association allowed to protect hair shafts (cuticle by 100%, cortex
by 94% versus control) and to repair them (cuticle by 99%, cortex by 82% versus control)
from the aggression. For the first time with this original assay based on protein carbonylation
on hair shafts, we have demonstrated the protective and repair activities of a bee products
combination for hair, making this association a good candidate for hair care.
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Identification of a novel skin-specific long non-coding RNA regulating

keratinocyte differentiation
L Zhang, MM Piipponen and NX Landén Department of Medicine, Solna, Karolinska Insti-
tutet, Stockholm, Sweden
Long non-coding RNAs (lncRNAs) constitute an important layer of epigenetic control of gene
expression. A few lncRNAs have been uncovered to regulate epidermal differentiation, a
critical biological process in barrier maintenance and wound healing. Here, we report a
novel skin-specific lncRNA, HOXC13-AS, that regulates keratinocyte differentiation by
interacting with COPA (COPI Coat Complex Subunit Alpha) and further modulating endo-
plasmic reticulum (ER) stress. During human skin wound healing, epidermal cell-specific
expression of HOXC13-AS was downregulated in the early phases but recovered to the intact
skin level at day 30 after injuries. Moreover, this lncRNAwas found significantly upregulated
in the psoriatic lesional skin compared to the psoriatic non- lesional skin and the healthy skin.
Microarray analysis in keratinocytes with HOXC13-AS knockdown showed that the biolog-
ical processes associated with epidermis development and keratinocyte differentiation were
enriched in the downregulated genes. Functional assays confirmed that loss of HOXC13-AS
inhibited the expression of differentiation markers (Keratin10 and Filaggrin) in calcium-
treated keratinocytes and reduced the thickness of the organotypic epidermis. Furthermore,
RNA pulldown and RNA immunoprecipitation experiments revealed that HOXC13-AS
directly interacted with COPA. Silencing of COPA-induced keratinocyte differentiation and
ER stress. On the contrary, HOXC13-AS knockdown inhibited ER stress and promoted Golgi
redistribution in keratinocytes after Brefeldin A treatment, which effects were also confirmed
by HOXC13-AS overexpression. Collectively, we have identified HOXC13-AS as a lncRNA
that regulates keratinocyte differentiation through interfering COPI-mediated retrograde
transport, and its dysregulation may contribute to the impaired epidermal homeostasis.
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Abrogation of Sox9 expression in the endothelium blocks aberrant vascular

EndMT and fibrosis
J Zhao1, J Patel1, S Kaur1, S Sim1, C Styke1, H Wong1, M Yoder2, E Roy1, M Francois3 and K
Khosrotehrani1 1 The University of Queensland Diamantina Institute, Woolloongabba, QLD,
Australia, 2 Indiana University School of Medicine, Indianapolis, IN and 3 David Richmond
Laboratory for Cardiovascular Development, The Centenary Institute, Camperdown, NSW,
Australia
The endothelium possesses a profound regenerative capacity to adapt and reorganise in
homeostasis and disease. The capacity to regenerate is increasingly attributed to a population
of vessel-resident endovascular progenitor (EVP) cells that governs an endothelial hierarchy
and have the ability to form vascular networks de novo. Using fate map analysis, we show
that two transcription factors Sox9 and Rbpj specifically demarcate the EVP population and
regulates progenitor fate choice differentiation. Conditional knock-out of Sox9 from the
endothelium drove the depletion of EVP to a mature differentiated endothelial phenotype and
enhanced Rbpj expression and Notch signalling. Additionally, skin wound analysis from Sox9
knock-out mice demonstrated a significant reduction in endothelial to mesenchymal transi-
tion (EndMT), reducing scar area. The converse was observed with Rbpj conditionally
knocked-out from the vasculature, with enhanced Sox9 and key EndMT gene (Snail, Slug,
Twist1, Twist 2, TGF-b) expression. Concurrently, vascular sonic hedgehog activation upre-
gulates the expression Sox9 and is key in driving pathological EndMT and vascular fibrosis,
resulting in over 3-fold increase in scar area in skin wound healing. In this scenario, we see
EVP transitioning towards a mesenchymal fate; with increased Sox9, reduced Rbpj and
enhanced EndMT gene expression. Importantly, using topical administration of siRNA against
Sox9 on skin wounds significantly reduced scar area by blocking pathological EndMT. The
understanding of how vascular resident EVP function opens exciting new avenues for more
effective therapies in blocking fibrotic disease.
346

Peroxiredoxin 4 improved aging-related delayed wound healing in mice
R Yamaguchi1,2, X Guo2, J Zheng2, J Zhang2, J Han2, A Shioya2, H Uramoto3, T Mochizuki1, A
Shimizu1 and S Yamada2 1 Dermatology, Kanazawa Medical University, Ishikawa, Japan, 2
Pathology, Kanazawa Medical University, Ishikawa, Japan and 3 Thoracic Surgery, Kana-
zawa Medical University, Ishikawa, Japan
Aging leading to delayed wound healing has become a concerned issue worldwide.
Oxidative stress is involved in wound healing and antioxidative enzymes have various roles in
aging-related delayed wound healing. Peroxiredoxin 4 (PRDX4), an enzyme catalyzing the
detoxification of hydrogen peroxide, is a unique secreted member of the antioxidative protein
PRDX family and widely expressed in various organs. In a series of previous studies, we re-
ported that PRDX4 had important anti-oxidative anti-inflammatory roles and was important
for the regulation of cell vitality, including proliferation and migration in chronic inflam-
matory diseases and cancer. In the previous reports, it has shown that PRDX4 is present in the
skin and is upregulated after injury, but its roles in wound healing remain unknown. In this
study, we subjected young (4-week-old), adult (12-week-old) and aged (1-year-old) of three
ages C57BL/6J (WT) or human PRDX4 transgenic (Tg) mice to skin wound formation, to
investigate effect of PRDX4 on aging-related wound healing. The overexpression of PRDX4
accelerated wound healing in adult and aged mice, but no significantly differences were
observed in young mice. In aged group, reduced oxidative stress and inflammatory response,
increased angiogenesis and growth factor, and more macrophages and less neutrophils
infiltration were observed in Tg mice. Cell-richer granulation tissue was found in adult and
aged Tg mice, compared to matched WT mice. In contrast, severely impaired wound healing
and high wound-related mortality were observed in the adult and aged PRDX4-knockout
mice. In vitro, the overexpression of PRDX4 promoted the proliferation and migration of fi-
broblasts derived from adult or aged mice and made fibroblasts more resistant to the cyto-
toxicity of hydrogen peroxide. Our data are suggesting that PRDX4 is essential for wound
healing in the elderly and can improve the healing process from various aspects.
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IL-33 deficiency protects skin from ulcer formation in ischemia-reperfusion-

induced decubitus mouse model
M Jin, M Komine and M Ohtsuki Dermatology, Jichi Medical University, Shimotsuke, Japan
Decubitus ulcers are serious problems in elderly long-term bedridden patients. Currently,
there are no evidence-based treatment in the early phase decubitus to prevent the develop-
ment of skin ulcers, except for reducing body weight load, by changing position or using
cushions. Ischemia- reperfusion (I/R) injury is characterized by the reperfusion of blood to
previously ischemic tissue, which induces cellular injury. I/R injury is associated with
vascular infarction or vasospasm in various organs such as the brain, heart, liver, and kidneys,
and there is also increasing evidence that cutaneous I/R injury is also associated with the
development of decubitus. Interleukin-33 (IL- 33) is a member of IL-1 cytokine family that
enhance Th2 immune reaction. IL-33 is one of danger signals to elicit inflammation upon
tissue damage. We speculated that abundant IL-33 would be released in decubitus ulcer
formation (I/R injury), thus we sought to determine if IL-33 acted an important role in the
decubitus ulcer formation following I/R and investigate the mechanism. Ulcer area was
reduced in IL-33KO mice and sST2 Tg mice compared to WT mice. Anti-IL-33 or anti-ST2L
neutralizing antibody reduced the I/R-induced ulceration in WT mice. The number of infil-
trating M2 macrophages was larger in IL-33KO mice at day8 I/R ulceration but that of mast
cells and neutrophils was less. Real time (RT)-PCR results showed that expression of IL-1b was
suppressed, but that of CCL17, related to M2 macrophage differentiation, was upregulated in
IL-33KO mice compared to WT mice. In vitro study showed that macrophages from IL-33KO
mice was able to produce IL-1b with IL-33 stimulation. These results indicate that blocking of
IL-33 signaling would prevent or reduce the decubitus ulcer formation, by reducing mast cells
and neutrophil infiltration and increasing M2 macrophage infiltration. We propose that
blocking of IL-33 signal would have a great potential in prevention and treatment of early
phase decubitus ulcer, which would tremendously contribute to clinical medicine.
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Collagen-binding integrins are important for orchestrating tissue architecture

and fibrotic responses
M Sawant1, F Wang1, J Koester2, M Nava2, S Wickström2, B Eckes1 and T Krieg1 1 Trans-
lational Matrix Biology, University of Cologne, Cologne, Germany and 2 HiLIFE, Helsinki,
Finland
Collagens contribute to the mechanical stability of tissues, regulate cell fate and activities.
Integrins a1b1, a2b1, a11b1 are the main collagen receptors in skin. Our previous work
revealed their individual functions and also demonstrated compensatory mechanisms. We
here address the overall significance of integrin-mediated cell-collagen association in vitro
and in vivo using mice globally lacking a1b1, a2b1 and a11b1 integrins (tKO). tKO mice are
viable and their skin show no striking histological or ultrastructural changes compared to wild
type (WT) controls. Dermal tKO fibroblasts fail to adhere to and spread on collagen I, but do
so on fibronectin. tKO fibroblasts deposit a structurally aberrant ECM that also negatively
impacts spreading of WT fibroblasts. In contrast, the smaller size of tKO fibroblasts grown on
their own ECM was partially normalized by plating on WT-ECM. Traction force microscopy
revealed significantly reduced traction stress in tKO fibroblasts in response to collagen, along
with fewer and smaller focal adhesions and drastically decreased nuclear YAP signals.
Phosphorylated (active) discoidin domain receptor 2 (DDR2), a non-integrin collagen re-
ceptor, was strongly upregulated, but failed to rescue the loss of adhesive and spreading
functions of the collagen integrins, indicating compensation of other vital functions of the
collagen binding integrins such as providing survival signals. tKO mice showed attenuated
dermal fibrosis upon bleomycin with reduced myofibroblast counts, decreased collagen
deposition into fibrotic lesions and less densely packed collagen fibrils. Lesions displayed
lower active YAP, and nuclei with positive YAP signals were detected in a subset of myofi-
broblasts only. We conclude that the collagen-binding integrins control the complex ECM
environment and assembly of the machinery for force transduction required for myofibroblast
survival. These functions are critical for proper assembly of the ECM network, control con-
nective tissue stiffness and homeostasis.
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Long non-coding RNAs and skin fibrosis consequent to radiotherapy

T Vinasco Sandoval1,2, P Soularue1,2, S Moratille1,2, N Fortunel1,2 and MT Martin1,2 1 Lab-
oratory of Genomics and Radiobiology of Keratinopoiesis, IBFJ/DRF/iRCM, CEA, Evry, France
and 2 Université Paris-Saclay, St Aubin, France
In this study, we explore the role of long non-coding RNAs (lncRNAs) as biomarkers of ra-
diation- induced skin fibrosis. Skin fibrosis, a common late complication of radiotherapy, is
characterized by myofibroblast proliferation and pathological deposition of extracellular
matrix, with TGFB1 pathway as a known master switch. However, epigenetic mechanisms of
fibrosis development are still poorly described. Transcriptome sequencing (NGS RNA-seq)
was performed for untransformed fibroblast strains isolated from non-irradiated skin samples
of 85 patients presenting with severe complications of radiotherapy. Clustering analysis of
gene expression data was used to define sub-populations of patients and differentially
expressed genes between sub-populations were identified using EdgeR. Functional enrich-
ment analysis was performed via Gene Ontology and Reactome. Co-expressed lncRNAs and
fibrosis- and matrix modeling-related transcripts were identified by WGCNA R package. Two
sub-populations of patients were found by clustering analysis of gene expression data: cluster
1 (45 patients) and cluster 2 (40 patients), which differed by 2 163 messenger RNAs (mRNAs)
and 291 lncRNAs. Cluster 1 was characterized by the enrichment of a set of 272 mRNAs
relative to extracellular matrix remodeling and fibrosis, when compared to cluster 2. A
weighted co-expression network analysis identified 12 lncRNAs co-expressed in cluster 1
with 137 major fibrosis-related genes, including TGFB1, metalloproteinases and collagens.
These candidate lncRNAs are currently investigated for their response to TGFB1 and radiation
exposure, their involvement in myofibroblast activation, and their functional role in fibrosis
gene regulation. From the exploration of this set of new molecular regulators, we anticipate
the description of original skin fibrosis susceptibility biomarkers and effectors, and the dis-
covery of potential anti-fibrosis therapeutic targets.
www.jidonline.org S209



ABSTRACTS | Wound Healing and Tissue Remodelling
350

The landscape of microRNA-mediated gene regulation in human skin wound

healing and venous ulcers
Z Liu1, L Zhang1, MA Toma1, P Sommar3 and NX Landén1,2 1 Department of Medicine,
Karolinska Institutet, Stockholm, Sweden, 2 Ming Wai Lau Centre for Reparative Medicine,
Karolinska Institutet, Stockholm, Sweden and 3 Department of Plastic and Reconstructive
Surgery, Karolinska University Hospital, Stockholm, Sweden
Due to microRNAs’ (miRs) important functions and high potential for disease diagnosis and
therapy, increasing efforts have been put to understand their role in wound repair and identify
targetable miRs for wound treatment. However, lack of knowledge about miR-mediated gene
expression in human wound tissues hinders the recognition of clinically relevant miRs. Here
we profiled genome- wide miR and mRNA expression by RNA-sequencing in the same set of
samples from human normal acute wounds and chronic non-healing venous ulcers (VU). By
integrative analysis of miR and mRNA omics, we unraveled miR-mediated gene regulatory
networks specifically associated with different phases of wound repair or VU. We also
identified transcriptional factors and miR arm switching events underpinning the dynamically
changed miR expression. In this study, we focused on not only a few top changed miRs, but
also the miRs with their targetome enriched in the VU gene signature, such as miR-34a-5p,
miR-34c-5p, miR-218-5p, miR-7704, miR-424-5p, miR-450-5p, miR-517b-3p, miR-96-5p,
and miR-516b-5p. We confirmed these miRs’ targetome in human keratinocytes and fibro-
blasts using microarrays and demonstrated their functional relevance to VU pathology. We
presented these datasets at a browsable web portal (https://www.xulandenlab. com/data),
providing a rich resource to study the posttranscriptional regulatory underpinnings of human
skin wound healing.
S210 Journal of Investigative Dermatology (2021), Volume 141
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The circular RNA circGLIS3 activates dermal fibroblasts and increases ECM

production to improve wound healing
MA Toma1, Q Wang1, M Vij1, Z Liu1, MM Piipponen1, X Bian1, D Li1, A Wang2, P Sommar3

and NX Landén1,4 1 Medicine Solna, Karolinska Institutet, Stockholm, Sweden, 2 Derma-
tology, The Second Hospital of Dalian Medical University, Dalian, China, 3 Plastic and
Reconstructive Surgery, Karolinska University Hospital, Stockholm, Sweden and 4 Ming Wai
Lau Centre for Reparative Medicine, Karolinska Insitutet, Stockholm, Sweden
Skin wound repair is a complex process that requires intricate coordination of different cell
types to bring about healing. Delayed wound healing or excessive scarring are consequences
of an impaired healing process and represent a major health and economic burden world-
wide. Circular RNAs (circRNAs) are a family of transcripts with unique structures - the 3’ and
5’ ends are joined together through a process called back-splicing. CircRNAs were shown to
be more stable and have tissue specific expression patterns and diverse modes of action. Yet
there are hardly any studies that address their functional roles in skin repair. Here we perform
expression profiling of circRNAs in skin and wound biopsies as well as in fibroblasts and
keratinocytes isolated from skin and acute wounds. We identify the circular RNA circGLIS3
that is upregulated and has a dynamic expression pattern in the dermis of acute wounds
compared to intact skin, and its expression is induced by IL-1a in fibroblasts. At a subcellular
level, circGLIS3 mainly resides in the cytoplasm of fibroblasts where it interacts with Pro-
collagen C-endopeptidase enhancer 1 (PCPE-1) to boost TGF-b signaling, leading to fibroblast
activation and ECM production. Knockdown of circGLIS3 in human ex vivo wounds delays
re-epithelialization and reduces contraction, reinforcing the beneficial role of circGLIS3 for
skin wound closure. Further investigations on the biological role of circGLIS3 in pathological
conditions could enable the development of innovative and more effective therapies for
abnormal scarring or nonhealing wounds.
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Fibrotic enzymes modulate wound-induced skin tumorigenesis
L Van Hove1,2, K Lecomte1,2, J Roels1,3, N Vandamme1,3, G Van Loo1,2 and E Hoste1,2

1 Inflammation research center, VIB-UGent, Ghent, Belgium, 2 Department of Biomedical
Molecular Biology, Ghent University, Ghent, Belgium and 3 Department of Applied
Mathematics, Computer Sciences and Statistics, Ghent University, Ghent, Belgium
Fibroblasts are a major component of the microenvironment of most solid tumours. Recent
research elucidated a large heterogeneity and plasticity of activated fibroblasts, indicating that
their role in cancer initiation, growth and metastasis is complex and context-dependent.
Here, we performed genome-wide expression analysis comparing fibroblasts in normal, in-
flammatory and tumour- associated skin. Cancer-associated fibroblasts (CAFs) exhibit a
fibrotic gene signature in wound- induced tumours, demonstrating persistent extracellular
matrix (ECM) remodelling within these tumours. A top upregulated gene in CAFs encodes for
PRSS35, a protease capable of collagen remodelling. Ablation of PRSS35 in mouse models of
wound- or chemically-induced tumorigenesis resulted in aberrant collagen composition in
the ECM and increased tumour incidence, indicating that fibrotic enzymes can protect skin
from tumour formation. Finally, we show that in human squamous cell carcinomas, PRSS35 is
uniquely expressed in stroma of high-grade tumours. Our results indicate that fibrotic en-
zymes expressed by CAFs can regulate squamous tumour initiation by remodelling the ECM.
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Investigating the Contribution of Endothelial to Mesenchymal Transition

(EndMT) and Vascular Sox9 to Fibrosis in Scleroderma
R Wadlow, S Kaur and K Khosrotehrani University of Queensland Diamantina Institute,
Brisbane, QLD, Australia
Systemic sclerosis (SSc), also known as scleroderma is a chronic autoimmune disease where
patients suffer from skin hardening and thickening as well as fibrosis of many internal organs,
including the lungs. Patients also experience a loss of vasculature and an alteration of
vasculature architecture. There is evidence that endothelial cells transitioning into mesen-
chymal cells (known as EndMT) may be one of the mechanisms that contributes to disease
progression. Thus, this study aims to elucidate if EndMT does play a role in SSc using
endothelial lineage tracing experiments with Cdh5-creERt2/ ROSA-YFP mice, where endo-
thelial cells are labelled with YFP. In addition, previous data from our lab suggests that a
reduction in Sox9 signalling in the endothelium can decrease the amount of fibrosis observed
when mice are recovering from wounding. Thus, the second aim of our study is to determine
if a vascular Sox9 knockout mouse (Sox9lox/lox Cdh5-creERt2/ROSA-YFP) will display reduced
fibrosis in an SSc setting. Preliminary results indicate that EndMT may not actually be the
driving force in SSc pathogenesis, as increased numbers of endothelial cells in transition
(defined as YFP+/a-smooth muscle actin+/CD31+) or endothelial cells that have fully tran-
sitioned (defined as YFP+/ a-smooth muscle actin+/CD31-) were not evident in immunoflu-
orescent staining of the skin (n¼4) and the lungs (n¼6). In addition, when Sox9KO mice with
SSc were evaluated, there was no reduction in fibrosis observed on slides stained with
Masson’s Trichrome in both the skin (n¼6) and the lungs (n¼6-9), indicating vascular Sox9
may not function in the way we originally hypothesized. Interestingly, the Sox9KO SSc mice
actually experienced more severe disease progression compared to control mice, as skin
fibrosis may actually be increased in these animals (n¼6, p¼0.065) and mice with SSc
affecting the lungs died earlier than control mice (n¼6-9, p¼0.11), providing an interesting
opportunity to explore this unexpected phenotype.
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Unexpected elasticity-boosting properties of a traditional ayurvedic plant

C Lorion1, A Lopez-Gaydon1, S Bonnet1, A Drillat2, V Charton1 and N Bechetoille1 1 Skin
Biology, Gattefosse SAS, Saint-Priest, France and 2 R&D, Biomeca, Lyon, France
The loss of elasticity is a characteristic feature of skin aging. Indeed, elastic fibers are poorly
renewed and are degraded much quicker than synthesized. To compensate for this imbal-
ance, a unique extract from the traditional ayurvedic plant Murraya koenigii was developed.
First, a proteomic study combined with bioinformatics, revealed that monolayer cultures of
human dermal fibroblasts (HDF) treated withM. koenigii extract expressed increased levels of
dermal proteins involved in the maintenance and integrity of the extracellular matrix. More
specifically, we demonstrated that

M. koenigii was able to significantly increase the synthesis and in situ deposition of elastin
(+43%), fibrillin-1 (+22%) and fibulin-5 (+62%) in monolayer cultures of HDF. As both
epidermis and dermis are required for proper elastic fiber formation, these results were further
confirmed in a full-thickness 3D reconstructed skin model, (+103% elastin, +35% fibrillin-1
with M. koenigii extract). The plant extract also significantly reduced elastic fiber degradation
by inhibiting MMP-12 elastase activity (-27%). To control both structural and functional
quality of elastic fibers neo-synthesized in the presence of M. koenigii extract, we developed
a 3D scaffold-free spheroid microtissue, in which the elastic fiber network was characterized
using two-photon autofluorescence (2PAF) imaging. Based on 2PAF image analysis, the
dermis microtissue treated with M. koenigii extract exhibited a denser and more mature
elastic fiber network. Regarding the biomechanical properties, we showed using atomic force
microscopy (AFM), a 3-fold decrease in the relative dermal stiffness after treatment with

M. koenigii. The 2PAF and AFM combined analyses allowed to draw a correlation map of
apparent elastic modulus and elastin deposit density, which revealed that elastin-rich areas
were less stiff. To conclude, M. koenigii extract displays undeniable elasticity boosting
properties, highlighted at molecular, cellular and tissue levels, and appears as a powerful anti-
aging ingredient.
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Heterogenous ribosomes in human dermal fibroblast senescence

F Nagelreiter2, G Yang2,3, L Liendl1,2, C Heissenberger2, F Gruber4, M Ko�s3 and M Schoss-
erer1,2 1 CD Laboratory for Multimodal Imaging of Aging and Senescence of the Skin
(SkinMAGINE), University of Natural Resources and Life Sciences, Vienna, Vienna, Austria,
2 Institute of Molecular Biotechnology, University of Natural Resources and Life Sciences,
Vienna, Vienna, Austria, 3 Biochemistry Center (BZH), Heidelberg University, Heidelberg,
Germany and 4 CD Laboratory for Multimodal Imaging of Aging and Senescence of the Skin
(SkinMAGINE), Medical University of Vienna, Vienna, Austria
Researchers previously regarded ribosomes as static and identical molecular machines within
cells. In recent years the discovery of heterogeneous ribosomes challenged this simplified
view. Heterogeneous ribosomes may differ in rRNA, ribosomal protein composition, or dif-
ferential modifications of ribosomal proteins or rRNA. However, the functional consequences
of these structural specializations are still poorly understood. The presence of senescent cells
in vivo is associated with several age-related changes. Using human dermal fibroblasts
(HDFs) as a model, we found increased global protein synthesis, ribosome biogenesis, 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 se-
nescent phenotype. We quantified methylation levels across all positions of rRNA. Thereby,
we identified several differentially methylated sites in senescent compared to proliferating
and quiescent cells. We identified several positions to be hypo- or hyper-methylated in
quiescent and senescent cells compared to proliferating cells. Methylation levels showed a
correlation with the expression of snoRNAs mediating these modifications. Importantly, in-
hibition of single snoRNAs specifically either promoted or inhibited cell proliferation. Our
combined data suggest that even subtle modifications of the ribosomal RNA might have
profound and precise effects on cellular physiology and contribute to the heterogeneity of
ribosomes.
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Investigating for Extracellular Vesicles miRNA involved in the dialog between

dermis and epidermis, as potential targets for antiaging interventions in skin
P Bensadoun2, M Gabanou2, P Bogdanowicz1, N Roullet1, N Bechir2, H Duplan1, S Bessou-
Touya1 and J Lemaitre2 1 Pierre Fabre Dermo-cosmétique, TOULOUSE Cedex 1, France and
2 UMR 1183 INSERM, Université de Montpellier Hôpital Saint Eloi, IRMB, Montpellier,
France
The aim of this work is to explore the communication between fibroblasts (dermis) and
keratinocytes (epidermis) in the process of skin aging. We thought that Extracellular vesicles
(EVs) secreted by aged or senescent fibroblasts might promote and sustain epidermis aging. In
order to get insight into a potential function of EVs in skin aging, we first investigated the
impact of fibroblasts secretome on the clonogenic potential of keratinocytes. We found that
EVs containing secretomes of young fibroblasts are able to improve clonogenic potential of
keratinocytes from old donors in terms of number of Holoclones, Meroclones and Paraclones.
To further investigate the role of fibroblast EV in this process, we purified and analyzed the
content of EVs from human proliferative and senescent dermal fibroblasts from 6 young and 6
old donors and catalogued the therein contained miRNAs. We interestingly found 54 specific
miRNAs secreted by dermal fibroblasts from aged donors. Among the top 10 most abundant
ones, 6 were involved in physiological aging or photo-aging. Some of them were also found
in the EVs of senescent cells, suggesting a potential interplay between aged and senescent
cells in promoting the skin aging process through EV communication between dermal fi-
broblasts and keratinocyte stem cells. In addition, we identified 3 novel miRNAs specifically
expressed in EVs of senescent cells as potential new target to prevent skin aging. To better
understand the potential rejuvenation effect of EVs on aged skin, we investigated the impact
of young secretome on old keratinocytes miRNA content. We found that young fibroblast EVs
were able to specifically induce old keratinocyte expression of 126 miRNA. Among them, 70
miRNAs usually expressed in young keratinocytes were re-expressed in treated old kerati-
nocytes. P. Bensadoun and M. Gabanou participated equally to this work.
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Angiogenin released from ABCB5 MSCs Promotes Healing of Diabetic
Wounds by triggering Angiogenesis
K Singh3, P Maity3, A Koroma3, A Basu3, L Krug3, M Wlaschek3, M Tomic-Canic1, M Kluth2

and K Scharffetter-Kochanek3 1 University of Miami, Miami, FL, 2 TICEBA GmbH, Heidel-
berg, Germany and 3 Ulm University, Ulm, Germany
Diabetes mellitus is an urgent global health problem imposing a significant socioeconomic
burden on societies. With high recurrence rates, non-healing wounds in diabetic patients are
highly susceptible for necrosis due to ischemia and often progress to lower limb amputation.
Severe angiopathy with reduced angiogenesis is a major driver for diabetes associated non-
healing wounds. To dissect the underlying mechanisms, we here addressed the question
whether administration of skin derived ABCB5+ MSCs, precursors of perivascular fibroblasts,
can rescue suppressed angiogenesis and impaired wound healing in a full thickness wound
model in diabetic mice. Employing RNA sequencing analysis, we found marked alterations in
the global transcriptome of HUVECs following exposure of diabetic mimetic palmitate. GO
analysis uncovered highly enriched genes linked to vascular complications in palmitate
exposed HUVECs. Of note, fibroblasts treated either with palmitate or derived from diabetic
mice - when co-cultured with healthy HUVECs - also severely suppressed angiogenesis.
Blood vessel numbers were significantly reduced in db/db mice skin and wounds as deter-
mined by immunostaining against endothelial CD31. Interestingly, injection of ABCB5+MSCs
around wounds rescued impaired angiogenesis and wound healing in db/ db mice. Secre-
tome analysis of ABCB5+ MSCs uncovered the ribonuclease angiogenin to be mainly
responsible for this. Silencing of angiogenin in ABCB5+ MSCs significantly reduced angio-
genesis and delayed wound closure in diabetic db/db mice implying an unprecedented key
role for angiogenin in skin regeneration. Its proangiogenic action is partly due to phosphor-
ylation of the VEGF receptor. Angiogenin is significantly reduced in human chronic diabetic
ulcers. These data highlight that the specific delivery of proangiogenic favoring molecules
holds significant promise for further refining MSC-based therapies for non-healing diabetic
foot ulcers.
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The Role of Adipolin in Cutaneous Fibroproliferative Disease

1,2 1 4 4 3 1
C Ung , A Onoufriadis , O Sarig , E Sprecher , M Parsons , JA McGrath and T Shaw2 1 St
John’s Institute of Dermatology, King’s College London, London, United Kingdom, 2 Centre
for Inflammation Biology and Cancer Immunology, King’s College London, London, United
Kingdom, 3 Randall Centre for Cell & Molecular Biophysics, King’s College London, London,
United Kingdom and 4 Dermatology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel
A novel loss of function homozygous mutation in C1QTNF12 (encoding adipolin) was
identified in an autosomal recessive pedigree with striking keloid disease. Adipolin is a
cytokine with evidence for exerting insulin-sensitising and anti-inflammatory effects. This
study aimed to investigate the effect of adipolin on fibroblasts, key effector cells in fibrotic
disease. Primary dermal fibroblasts were isolated from the proband (C1QTNF12-null) and
wild-type (WT) healthy individuals. The transcriptional profiles of these cells were compared
by RNA-sequencing and validated by western blotting. Moreover, fibrosis-relevant cell be-
haviours, cell migration and contraction, were compared between the C1QTNF12-null and
WT fibroblasts, and in WT fibroblasts treated with adipolin- conditioned media. RNA-
sequencing comparing the C1QTNF12-null and WT fibroblasts revealed an enrichment in
cytoskeletal constituent genes. Of particular interest are ACTA2, encoding alpha smooth
muscle actin (aSMA) and ZYX, encoding the focal adhesion protein, zyxin, both of which are
responsive to transforming growth factor-beta, a key mediator of fibrosis. The increased
expression of aSMA in the C1QTNF12-null fibroblasts was validated by western blotting. In
line with these transcriptional differences, the C1QTNF12-null fibroblasts showed increased
motility and contractility compared to wild-type. Although no significant motility changes
were observed with adipolin-conditioned media treatment, there was a suggestion that
fibroblast contractility was reduced. In conclusion, adipolin may induce cytoskeletal changes
to dermal fibroblasts which influence their scarring phenotype. Validation and mechanistic
studies are underway to search for potential pathways that may serve as therapeutic targets.
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Anti-osteopontin treatment with mesalazine improves fibroblast dysfunction

in radiation- induced morphea
SR Künzel1,2, M Newe2, K Künzel2, N Zimmermann1, A El-Armouche2 and C Günther1

1 Department of Dermatology, Technische Universität Dresden, Faculty of Medicine Carl
Gustav Carus, Dresden, Germany and 2 Institute of Pharmacology and Toxicology, Tech-
nische Universität Dresden, Faculty of Medicine Carl Gustav Carus, Dresden, Germany
Radiation-induced morphea (RIM) is a rare entity of inflammatory skin fibrosis occurring in
breast cancer patients after radiotherapy. Targeted treatment is absent because the knowledge
about relevant pathomechanisms is limited. The inflammatory cytokine osteopontin (OPN) is
an emerging driver of myofibroblast differentiation and fibrosis. Here, we study the role of
OPN in RIM pathophysiology and investigate the antifibrotic effects of mesalazine as a novel
treatment for RIM. We isolated primary skin fibroblasts from RIM and control patients for
subsequent characterization by western blot, qPCR, IF, and ELISA. Compared to control, we
found a strong myofibroblast phenotype in RIM reflected by increased expression of aSMA,
reduced proliferation, and a striking upregulation of OPN. An ELISA of peripheral blood
samples revealed significantly higher OPN concentrations in RIM (z40ng/mL) patients,
compared to healthy individuals (z20ng/ mL). Mechanistically, increased activity of the
fibrotic b-Catenin-c-Myc pathway and higher levels of reactive oxygen species (ROS) were
found to contribute to OPN overexpression and myofibroblast differentiation in RIM. Re-ra-
diation of fibroblasts induced OPN, ROS, and myofibroblast marker genes. Mesalazine
treatment prevented nuclear translocation of b-Catenin and c-Myc and reduced ROS
expression thereby abolishing OPN expression and myofibroblast differentiation. Based on
these findings, one RIM patient was treated with 2 g of oral mesalazine per day for 6 weeks
leading to soothed inflammation, tissue softening, and reduction of pain. In conclusion, we
identified up-regulation of the b-Catenin-c-Myc pathway, increased ROS-production, and
excess OPN release as relevant disease drivers in RIM. Furthermore, we provide proof-of-
concept for repurposing mesalazine to treat RIM in a well-tolerable and cost-effective
manner.
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Pathogenic role of specific macrophage and fibroblast subpopulations in acne

keloidalis identified by single cell RNA sequencing
Y Hong5, D Hwang1, C Yang5, S Cheng1, W Aala5, H Harn2, A Onoufriadis3, KQ Lu4, JA
McGrath3 and C Hsu5 1 National Institute of Cancer Research, National Health Research
Institutes, Tainan City, Taiwan, 2 Department of Pathology, Keck School of Medicine,
University of Southern California, Los Angeles, CA, 3 St John’s Institute of Dermatology,
School of Basic and Medical Biosciences, King’s College London, London, United Kingdom,
4 Department of Dermatology, Feinberg School of Medicine, Northwestern University,
Chicago, IL and 5 Department of Dermatology, College of Medicine, National Cheng Kung
University, Tainan, Taiwan
Acne keloidalis (AK) is a primary form of scarring alopecia, although its etiology is not well
established. Histologically, AK is characterized by a mixed leukocytic infiltrate in the acute
stage induced by broken hair shafts in the upper dermis. The pattern of inflammation tran-
sitions to a more granulomatous dermatitis with extensive fibrosis in later stages. To explore
the pathogenesis of AK, single cell RNA sequencing (scRNA-seq) was applied to scalp biopsy
samples. After quality filtering of raw single cell RNA libraries, 4,992 cells from subacute
inflammatory AK and 2,932 cells from the adjacent control skin were obtained. Following
unbiased clustering, the cells were clustered into 18 distinct populations based on their
differentially expressed genes. Cell communication analysis indicated that fibroblasts and
myeloid cells were the major secretor and receiver in AK, respectively. We identified four
distinct fibroblast subsets, from which POSTN+ cells with enriched extracellular matrix sig-
natures were increased in AK. Among the five distinct myeloid subsets, SPP1+ cells belonging
to M2 macrophages were increased in AK. Pseudotime trajectory and immunofluorescence
revealed that POSTN+ fibroblasts were potentially differentiated from SPP1+ myeloid cells. In
summary, our initial data indicate that communication and transdifferentiation between
POSTN+ fibroblasts and SPP1+ macrophages may contribute to the pathogenesis of AK.
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Identification of a new molecular modulator of severity in recessive dystrophic

epidermolysis bullosa
E Chacón-Solano1,2,3, M Carretero2,3, B Duarte2,3, M Garcı́a1,2,3, F Larcher1,2,3 and M Del
Rı́o1,2,3 1 Bioengineering Dept, UC3M, Madrid, Spain, 2 Epithelial Biomedicine Division,
CIEMAT-CIBERER, Madrid, Spain and 3 Regenerative Medicine and Tissue Engineering
Group, IIS-FJD, Madrid, Spain
Recessive dystrophic epidermolysis bullosa (RDEB) is a rare disorder characterized by cuta-
neous fragility of the skin and mucous, due to COL7A1 mutations. Patients with RDEB have a
poor quality of life as result of chronic wounds that trigger fibrotic processes and facilitate the
development of highly aggressive squamous cell carcinomas. To find new disease-severity
modulators, we previously reported a transcriptomic study (RNA-Seq) in two RDEB siblings
with marked phenotypic differences despite being genotypically identical for COL7A1
(c.6527insC/c.6527insC). Enrichment analysis of the differentially expressed genes suggested
differences regarding the extracellular matrix (ECM), cell contraction, and response to TGF-b,
among others. Here, we explored in detail the biological relevance of some of these differ-
entially altered processes. In particular, fibroblasts from the less affected sibling (M-RDEB)
showed reduced response to TGF-b stimulus and lower contractile capacity of collagen lat-
tices, contrary to what was observed in other RDEB patients (including the sister with severe
phenotype) and similar to the behavior of fibroblasts from healthy donors. Interestingly, M-
RDEB fibroblasts upregulate a previously undisclosed ECM protein capable of inhibiting the
TGF-b pathway, and presumably responsible -at least in part- for the mild phenotype
observed in M-RDEB. Overexpression of the gene encoding this factor in fibroblasts from the
sister with severe phenotype (S-RDEB) counteracted TGF-b response and cell contraction
capacity in in vitro functional assays. A similar result was obtained when treating S-RDEB
fibroblasts with the molecule as a recombinant protein. Thus, our study identified new
modulators and druggable targets in RDEB pathophysiology, which would enable novel
symptom relief therapies to tackle disease progression.
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Not just a cell marker: DPP4 modulates regeneration of hair follicles in large

wounds
M Helm, J Loui and RA Ferrer Dermatology, Leipzig University Medical Center, Leipzig,
Germany
Dipeptidyl peptidase IV (DPP4) is a serine peptidase which cleaves the last 2 amino acids at
N-terminus of substrates with penultimate proline or Alanine. The majority of mammalian
skin fibroblast express this molecule on their surface and pharmacological inhibition of DPP4
in splinted wounds results in decreased deposition of scar tissue. Other cell types of the skin
have been reported to express this molecule and it is hypothesized to participate in many
physiological and pathological processes. So far the expression pattern, regulation and exact
functions of DPP4 in the skin during homeostasis and wound healing remain unknown. We
investigate DPP4 in the context of healing of large wounds, which are able to regenerate hair
follicles. In comparison, small wounds do not show this wound induced hair follicle neo-
genesis (WIHN). For WHIN, Wnt-Signals from the dermis and later from the epidermis need
to be produced in a window of time of approximately 9 to 15 days post wounding (pw). Our
studies show a downregulation of DPP4/Dpp4 upon wounding at the beginning of the in-
flammatory phase and at the beginning of activationd of WIHN (pw9). Interestingly the center
of wounds show reduced numbers of DPP4 positive cells compared to the wound margins,
where normally no WIHN takes place. Detailed Investigation of cutaneous cell populations
show a differential Regulation of DPP4 in dermal, epithelial and immune cells. Inhibition of
DPP4 around pw9 interestingly increases the number of WIHN hair follicles and the
Expression of Wnt Targets and ligands in the Skin. Together our observations support the
notion of DPP4 being a inhibitory factor for hair follicle regeneration
S212 Journal of Investigative Dermatology (2021), Volume 141
363

Deciphering wound chronicity with a novel non-invasive sampling technology

in Epidermolysis bullosa patients
I Fuentes1,2 and A South3 1 Universidad del Desarrollo, Santiago, Chile, 2 DEBRA Chile,
Santiago, Chile and 3 Thomas Jefferson University, Philadelphia, PA
Impaired wound healing is a major problem in Epidermolysis bullosa (EB) patients, leading to
recurrent pain, scarring, infections and skin cancer. Little is known about the pathways
involved in wound chronicity in EB, probably because EB is a rare disease and the great
challenges of collecting skin biopsies. We have developed a non-invasive technology
allowing us to obtain viable cells directly from wound dressings. In the past months, we have
been conducting a longitudinal study in Chile following 15 patients and 70 wounds over the
course of one year and were able to obtain cells from chronic and healing wounds from two
of the most severe EB types, Recessive Dystrophic (RDEB) and Junctional (JEB). Results from
our study show significant differences between RDEB and JEB wounds (in relation to wound
area, pain, itch, infection status, cell composition and others), and also between healing and
non-healing wounds. Moreover, bacterial wound cultures show that 100% of positive cultures
have S. aureus colonization, independently of the EB type, the infection status and the healing
behavior of the wound. In summary, our study delineates findings in EB that will certainly
influence the creation and development of better-suited clinical trials for EB patients.
Moreover, we present a method of cellular isolation that has wide reaching clinical appli-
cation for EB and potentially relevant for other skin diseases.
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Mechanical forces of human dermal fibroblasts significantly decrease

with age
F Boismal1, B Vianay3, K Serror1,4, D Boccara4, M Mimoun4, A Bensussan1, M Dorr5, M
Thery3 and L Michel1,2 1 INSERM U976, Paris, France, 2 Dermatology, Paris, France, 3
Cytomorpholab, CEA, Paris, France, 4 ReconstructiveSurgery, APHP, Paris, France and 5
Laboratoires Clarins, Pontoise, France
With age, skin undergoes chronological, intrinsic aging and extrinsic aging due to environ-
mental factors. Young skin is characterized by a thick epidermis and an extensive dermis
composed of a structured matrix synthesized by fibroblasts, conferring elasticity and tone.
During injury, young skin rapidly heals due to the efficient response and metabolic activity of
dermal fibroblasts. In contrast, mature skin is characterized by a decrease in tissue depth, a
loss of collagen and other structural fibers promoting the appearance of visible signs of skin
aging such as wrinkles, and defects in healing. Our comparison of the proteome of fibroblasts
from young and mature skin revealed significant differences in proteins associated with the
actin cytoskeleton and the extracellular matrix. The present work aims to deepen these data,
by comparing the mechanical properties of fibroblasts cultured from the skin of young (<35
y.o., n¼6) or mature (>55 y.o., n¼6) women. Mechanical stress was exerted on these two sets
of fibroblasts using rectangle-shaped patterns on different stiffnesses of polyacrylamide gel (1-
30kPa), thus mimicking the stiffness of the skin during different stages of healing and aging.
The cellular energy produced in response to these mechanical stresses was measured by
Traction Force Microscopy (TFM). It was significantly reduced by a 1000 factor in mature
fibroblasts compared to young fibroblasts. The modulation by siRNA transfection of several
actin-related proteins demonstrated their involvement in the mechanical capacities of fi-
broblasts, as well as in cell migration and contraction capacities. Altogether, our study evi-
dences an alteration in fibroblast forces which are linked to fibroblast cytoskeleton and aging.
This reveals new potent proteins that could be targeted in order to improve the texture and
regeneration of mature skin.
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A human ex vivo burn model e its characterization and use for preclinical

testing of innovative wound dressings
E Hofmann1,2, JC Holzer-Geißler2, K Tiffner3, A Eberl3, T Birngruber3, M Funk4, L Kamolz1,2

and P Kotzbeck1,2 1 COREMED, JOANNEUM RESEARCH, Graz, Austria, 2 Department of
Plastic, Aesthetic and Reconstructive Surgery, Medical University of Graz, Graz, Austria, 3
HEALTH, JOANNEUM RESEARCH, Graz, Austria and 4 EVOMEDIS GmbH, Graz, Austria
Numerous processes, including heat shock, inflammatory and tissue regeneration responses
are activated upon a burn injury, resulting in a complex pathophysiology affecting the whole
organism. Reliable burn models are needed to elucidate the exact sequence of events during
the healing process and to evaluate the effects of innovative wound dressings. We analysed
contact burns induced on fresh skin explants. Gene expression patterns and cytokine pro-
duction profiles of key mediators of the local heat shock response, inflammation, and of tissue
regeneration were analysed for up to 24 hours after the burn injury. We also used the open
flow microperfusion (OFM) technology to analyze mediators released to the interstitial fluid
(ISF). Significant alterations in gene expression were found for heat shock, inflammatory and
tissue repair responses as soon as one hour after burn injury. In the ISF also significant changes
were found for a number of mediators, such as VEGFA. Cooling the injuries using bacterial
nanocellulose dressings reduced the thermal damage significantly. This novel ex vivo human
skin approach is suitable to study especially the immediate early responses to skin injuries
including burns. Gene expression patterns, cytokine profiles, histology and ultrastructural
analyses give valuable insights into the mechanisms at the very beginning of the wound
healing process. This model can be used to evaluate innovative wound dressings as shown for
a bacterial nanocellulose dressing.
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Role of calcium ions released by a calcium alginate dressing on NK cell

activation
Y Adib1, S Peltier1, L Duciel2, R Proust2, C des Courtils2, A Bensussan1 and L Michel1

1 Inserm U976, Paris, France and 2 laboratoires Brothier, Paris, France
Wound healing is a physiological process involving 4 major stages, among which an in-
flammatory phase to eradicate causal aggression. The wound bed is infiltrated by inflam-
matory cells from the innate response, including natural killer (NK) cells detected within the
first 24 hours. Calcium alginate dressings including Algosteril� (Algo) are widely used in
wound management. They release calcium ions in the exudates and enrich its level locally.
Calcium ion is a key factor in this process and a well-known activator of NK cells. Our aim
was to study the effects of Algo on the activation of the innate response through the analysis of
the cytotoxic capacities and the activation of NK cells. NK cells from healthy donors’ blood
were incubated with conditioned media of the Algo dressing (ISO 10-993 standard) in vitro
for 18h. A control 3 mM CaCl2 solution was used as a supply of exogenous calcium. The
cytotoxicity and activation of NK cells were assessed by flow cytometry using respectively the
death rate of target K562 cells, the expression levels of the degranulation marker CD107a and
of intracytoplasmic cytokines (ex: IFN-g). The mode of action of Algo-released calcium on NK
cells and the calcium channels involved were evaluated using a calcium probe in the pres-
ence of calcium channel blockers. Algo dressing significantly stimulated the cytotoxicity of
NK cells against K562 cells (x1.3 at 10 NK/1 K562 ratio). It also induced a significant increase
in the percentage of cytotoxic CD56dim/CD107a+ NK cells and in the expression of IFN-g in
CD56bright NKs. Incubation with EDTA (calcium chelator) inhibited the stimulatory effect of
Algo on NK cytotoxicity by 69% at the 10/1 ratio. SOCE calcium channels are the major one
involved in NK stimulation by the dressing-released calcium ions. Altogether, these results
demonstrate the major role of calcium in innate response during wound healing and the
interest in using the calcium alginate dressing Algo to control infection.
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The Adaptive Response of Old ABCB5 MSCs is Changed Upon Exposure to
LPS
P Haas Experimental Dermatology and Allergic Diseases, University Ulm, Ulm, Germany
Mesenchymal Stem Cells (MSC) can control their direct neighborhood and endogenous tissue
niche and raise an adaptive response to environmental cues. Upon exposure of MSCs with
lipopolysaccharide (LPS), MSCs completely shift their transcriptome with the release of
neutrophil activating chemokines. The LPS induced transcriptomic shift resulted in a signif-
icant increase in neutrophil expulsed DNA traps (NETs) and proteolytic enzymes. This
adaptive response guarantees the defense from bacterial attack. Wound healing decreases
with age and the propensity for infection significantly increases in elderly individuals.
Cultured ABCB5+ MSCs from young (< 30 yrs) and old (> 65 yrs) donors treated with LPS
revealed differences in the time kinetic of NF-kB translocation from the cytoplasm to the
nucleus. By contrast to ABCB5+ MSCs from young donors, old donors depicted a significantly
delayed backregulation of nuclear NF-kB translocation. Furthermore, significant differences
with an impressive and increased expression level of p-p65, indicative of NFkB activation in
ABCB5+ MSCs from elderly adults was observed in comparison to young individuals. This
correlates with a higher and longer persisting expression of different NF-kB target genes and
their corresponding proteins like IL-1, IL-6 and IL-8 in MSCs of elderly individuals as opposed
to young. Interestingly, LPS primed ABCB5+ MSCs from young donors can activate neutro-
phils by producing NETs to a higher level in comparison to old donors. NE activity indicative
for microbicidal NET formation from co-cultures of LPS primed ABCB5+ MSC from young
donors with PMA stimulated neutrophils is significantly higher and occurred LPS -concen-
tration-dependently compared to moderate NE activity from PMA stimulated neutrophils by
LPS primed ABCB5+ MSCs from old donors. This implies, that ABCB5+ MSCs from old in-
dividuals cannot at the same extent raise an adaptive response towards infectious cues of their
microenvironment. This may preclude MSCs from old individuals to refine current MSC-
based therapies employing LPS primed MSCs for the treatment of infected wounds in clinical
routine.
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Stretch induces inflammation and contributes to striae gravidarum formation:

in vitro models
M Le Roux1, S Bredif1, G Bellemère1, L Peno-Mazzarino3, E Leccia2 and C Baudouin1

1 Laboratoires Expanscience, Epernon, France, 2 Novitom, Grenoble, France and 3 Bio-
EC, Longjumeau, France
Based on our clinical observations on pregnant woman skin, we hypothesized that stretched
skin during pregnancy may share some inflammatory characteristics with psoriatic lesions.
Indeed, there may be a direct relationship between mechanical tension and inflammation and
we further suggested that this may contribute to the development of striae gravidarum during
pregnancy. We developed in vitro models of stretched skin in order to better understand the
inflammatory conditions and pathways involved in stretch marks formation. Keratinocytes or
fibroblasts have been submitted to a uniaxial mechanical stretching using a device applying a
cyclic tension on flexible-bottomed culture. The expression of inflammatory markers (TNFa,
IL6, IL8, MMP1) increased at the gene and protein level in response to mechanical tension.
Skin explants have been maintained under mechanical stress, between jaws, at constant force
for up to 10 days. The stretching induced an increase in IL6, IL8 and MMP1 levels, confirming
the link between skin mechanical tension and inflammatory pathways. Immuno-histology
revealed alteration and disorganization of collagen and elastic fibers, reproducing the his-
tological features of SG. Application of an SG prevention cream showed decreased levels of
inflammatory markers and globally preserved dermal matrix organization; suggesting an
efficient preventive effect on SG formation. Using in vitro models of stretched skin we
confirmed the relationship between mechanical tension and inflammation, which may
explain striae gravidarum development during pregnancy. This suggests that these in vitro and
ex vivo models may be relevant and valuable tools 1) to demonstrate the biological activity of
a SG prevention cream containing a specific composition of active ingredients and 2) to
predict clinical efficacy. Further clinical study indeed confirmed that this product could
prevent stretch mark formation.
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An Adipose-derived Stem Cell-engineered matrix represents a promising

treatment for chronic wounds
O Preynat-Seauve1,3, F Lanza1, E Brioudes4, A Modarressi5, H Vuagnat6, W Boehncke1,2, K
Krause1,3 and NC Brembilla1,2 1 Pathology and Immunology, University of Geneva, Geneva,
Switzerland, 2 Dermatology and Venereology, University Hospitals of Geneva, Geneva,
Switzerland, 3 Laboratory of cell therapy and stem cells, Geneva University Hospitals,
Geneva, Switzerland, 4 Surgery, Cell Isolation and Transplantation Center, Geneva Uni-
versity Hospitals, Geneva, Switzerland, 5 Plastic, reconstructive and aesthetic surgery,
University Hospitals of Geneva, Geneva, Switzerland and 6 Program for Wounds and
Wound Healing, University Hospitals of Geneva, Geneva, Switzerland
Mesenchymal stem cell-based therapies are emerging as promising approach to promote
cutaneous regeneration of chronic wounds. We assessed here the regenerative potential of a
patch concentrating mesenchymal stem cells extracted from the human fat, i.e. adipose-
derived stem cells (ASC), in a gelatin matrix. ASC cultures were derived from the subcu-
taneous abdominal fat of four patients. Principal component analysis on microarray data
revealed that ASC grown within the patch upregulate the transcription of genes important for
wound healing, including VEGF, CXCL12 and FGF7. Secretome analysis confirmed the
observed upregulations at the protein level. ASC-patches subcutaneously transplanted in
immunodeficient Nu/Nu nude were early invaded by new vessels. Of note, transplanted mice
did not form any tumors. Marked vasculogenesis was similarly demonstrated in a preclinical
chick chorioallantoic membrane model when compared to empty matrix or with a matrix
containing human fibroblasts. Finally, ASC-patches prepared from inguinal fat pads of Wistar
rats were used to treat full-thickness skin wounds created on the foot of syngeneic rats whose
paw was rendered ischemic by surgical resection of the femoral artery. The ASC-patch
allowed a faster wound closure when compared to an empty matrix. Together, we provide
here evidence that an ASC-containing matrix represents a promising approach for the treat-
ment of chronic wounds thanks to its healing and vasculogenic properties.
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Generation of homogeneous, scaffold-free adipose spheroids for screening of

lipolytic agents
S Bonnet, A Lopez-Gaydon, C Lavastre, C Lorion and N Bechetoille R&D, Gattefosse, Saint-
Priest, France
Adipose tissue plays a critical role in energy balance and lipid metabolism. Disorders of
adipose function can lead, amongst others, to type II diabetes, obesity and unsightly condi-
tions such as cellulite. Monolayer cell culture systems have proven useful to understand many
aspects of fat biology, but these 2D in vitro systems do not reflect the complexity of human
adipose tissue. To overcome this limitation, we took advantage of the ability of pre-adipocytes
to form spheroids when cultured in ultra-low attachment systems. Therefore, the goal of our
study was to develop adipose spheroids and validate their lipolysis responsiveness, when
stimulated with reference molecules. Human pre-adipocytes were seeded in GravityTRAP
ULA� 96-well plates and cultured for 17 days using proliferation, differentiation and
maturation media. We first showed that cells were able to generate spheroids with homo-
geneous size distribution (about 400 mm of diameter), to produce extracellular matrix and to
secrete adiponectin in a culture plate format suitable for screening. Quantitation of spheroid
volume demonstrated that spheroids expanded over time, mainly by accumulation of lipid
droplets increasing in size within the spheroid. We showed that adipocyte maturation was
inhibited (-30% of spheroid volume and strong decrease of lipid droplet size) when TNF-a
was added in both differentiation and maturation media. We then characterized the lipolytic
effects of caffeine (C) and evodiamine (E) by showing that both molecules decreased spheroid
volume (C: -26%, E: -14%) in concomitance with fewer (C: -70%, E: -47%) and smaller-sized
(C: -72%, E: -55%) lipid droplets. We finally showed that these lipolytic effects resulted in an
increased release of free fatty acids (C: +25%, E: +26%) and a decreased secretion of adi-
ponectin (C: -80%). In summary, we showed that adipose spheroids provide an interesting in
vitro model of pre-adipocyte maturation and adipocyte expansion. They represent relevant in
vitro assays to study adipogenesis, adipose tissue dysfunction and evaluate pharmacological
agents.
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Quantitative profiling of cytokines and eicosanoids in diluted interstitial fluid

samples from a pig model for wound healing
A Eberl1, E Prugger1, T Birngruber1, E Hofmann2 and P Kotzbeck2 1 Health - Institute for
Biomedicine and Health Sciences, Joanneum Research, Graz, Austria and 2 Coremed -
Cooperative Centre for Regenerative Medicine, Joanneum Research, Graz, Austria
This study describes the quantification of the inflammation parameters cytokines and eicos-
anoids in dermal interstitial fluid (dISF) samples during the process of wound healing. The
dISF samples were collected with the minimally invasive sampling method open flow
microperfusion (OFM) and split skin wounds were induced in farm pigs at a depth of 0.6 mm.
The cytokine and eicosanoid concentrations were monitored in six and two days old wounds
and compared to fresh wounds (directly after wounding) and to control sites (non-wounded
skin). Two OFM probes were inserted in the wound edges and two OFM probes on the wound
ground of each wound. Diluted dISF samples were collected with OFM over a period of six
hours in two sequential sampling intervals, each lasting for three hours. For the measurement
of the porcine cytokines a multiplexing platform using the MSD system was established, and
the eicosanoids were quantified using liquid chromatography mass spectrometry. We suc-
cessfully assessed the levels of commonly monitored cytokines together with eicosanoids
during the wound healing process. Cytokine as well as eicosanoid concentrations in the
wound ground were higher in two and six day old wounds than in fresh wounds or in the
control sites. The measured cytokine and eicosanoid concentrations were lower in samples
taken from wound edges than those taken from wound grounds. Furthermore, the cytokine
and eicosanoid concentrations found in samples collected in the first OFM sampling interval
were higher than those found in samples collected in the second interval. The obtained results
showed that the combination of tissue-specific sampling using OFM and quantitative mea-
surements of the inflammatory markers cytokines and eicosanoids creates new avenues for a
better understanding of the process of wound healing.
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Impact of cutaneous sensory neuron system in wound-healing and its

stimulation by a combination of honeys and royal jelly
R Kurfurst1, O Jeanneton1, E Gras-Lavigne2, P Choisy1, R Steinschneider2, C Nizard1 and K
Pays1 1 Life Sciences, LVMH RECHERCHE, St Jean de Braye, France and 2 Neuron Experts,
Marseille, France
Sensory innervation is a combination of endings associated with corpuscular structures
located in dermis and free nerve endings innervating dermis and epidermis, reaching the
uppermost viable layer of skin. Cutaneous innervation is closely associated with major skin
functions. For example, skin chronological aging and photoaging are associated with changes
in innervation such as the decrease of intra-epidermal nerve fibre density on face. For cen-
turies, bee products and specifically honey have been utilized for wound healing. Honey
contains more than 180 ingredients making each honey individual with a unique activity
profile. Royal jelly contains carbohydrates and among others amino acids, proteins, lipids,
vitamins and is different from honey. To study the impact of sensory neurons on wound
healing and evaluate the activities of bee products combination in this process, time-course
scratch wound-healing assays with keratinocytes co-cultured or not with sensory neurons
have been performed. Seeded on Ibidi multiwell plates, keratinocytes co-cultured or not with
human sensory neurons, obtained from human induced pluripotent stem cells, were treated
with a fluorescent probe followed by a combination of honeys from Ouessant, Corsica, Al
and, Ikaria islands and a royal jelly. The insert was removed and lesion recovery was observed
by fluorescence microscopy for 30h. We observed from T3h that the presence of sensory
neurons accelerated the recovery of the wound by keratinocytes and from T16h that treatment
by the combination of honeys and royal jelly allowed to speed up the recovery on sensory
neurons- keratinocytes co-cultures. The study of neurite growth in the recovery area
confirmed the positive effect exerted by the combination of bee products on neurons. This
original and innovative assay showed that sensory neurons are key cells for recovery and that
a combination of honeys and royal jelly can boost the wound-healing process.
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Effect of Haritaki fruit extract on Senescence Associated Secretory Phenotype

and miR 30a-3p over-expression in senescent dermal fibroblasts’ extracellular
vesicles
P Bogdanowicz1, N Roullet1, P Bensadoun3, D Redoules2, S Bessou-Touya1, J Lemaitre3 and
H Duplan1 1 Pierre Fabre Dermo-cosmétique, TOULOUSE Cedex 1, France, 2 Laboratoires
Avène, LAVAUR, France and 3 IRMB, UMR1183 INSERM, Université de Montpellier,
Hôpital Saint Eloi, Montpellier, France
Skin aging is the consequence of two biological process: intrinsic genetically programmed
factors and extrinsic environmental factors (sun exposure or lifestyle). At the cellular level,
accumulation of senescent cells (SC) is also involved in skin aging. SC stop to proliferate but
remain metabolically active. The secretome of SC (Senescence Associated Secretory
Phenotype: SASP), is a cocktail of mediators (CSF3, CXCL1, IL8, IL1b, IL6, MMP-1 and -3)
involved in skin aging. Extracellular vesicles (EV) have also been reported to act in a similar
manner as cytokines during intercellular communication. They transport proteins, mRNAs
and miRNAs, over short or long distances. miRNAs are a class of short, single-stranded,
noncoding RNA molecules. By binding the specific 3’-UTRs sequence of the target mRNAs,
they regulate the expression of multiple genes at the post-transcriptional level through
degradation. For instance, miR 30a has been described as a key regulator of aging in human
epidermis by regulating barrier function and keratinocytes apoptosis in human epidermis. The
aim of our study was to evaluate, by RT-PCR, the effect of Haritaki fruit extract (HF extract) on
SASP and senescence associated miR 30a-3p contained in EV. Our results showed that, 14
days after ionizing radiation (7.5 Gy), human dermal fibroblasts presented a senescent
phenotype: flattened and irregular shape, senescence associated b-galactosidase activity,
SASP over-expression (RT-PCR) and mir 30a-3p overexpression in EV (RT-PCR). Our results
also showed that incubation of senescent fibroblasts with HF extract strongly decreased SASP
mRNA level and miR 30a-3p expression in EV. Taken together these results demonstrated that
Haritaki fruit extract is a strong senomorphic agent, suggesting that it may be useful for the
development of new anti- aging dermo-cosmetic products.
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Characterization of a class IIb gynecological medical device containing

hyaluronic acid, beta-glucan, sericin and glycerophosphoinositol: mechanism
of action and pilot clinical experience (case report)
M Altieri2, A Passi3, R Vezzali2, D Pinto1, G Giuliani1 and F Rinaldi1 1 R&D, GIULIANI SPA,
Milan, Italy, 2 Nathura, Montecchio Emilia (RE), Italy and 3 Clinical Chemistry laboratory
presso ASST dei Sette Laghi, University of Insubria, Varese, Italy
Vulvo-vaginal atrophy (VVA) is a chronic and progressive gynecological condition, especially
common in postmenopausal women. Symptoms include irritation, dryness, thinning of the
vaginal mucosa, dyspareunia, and soreness. In this study, we investigated the properties of a
medical device (Celegyn�) meant to support the treatment of symptoms associated with VVA
and to favor wound healing processes in the vaginal mucosa. Our data showed that Celegyn�
significantly reduces epithelial permeability while not affecting the epithelial barrier func-
tionality. The active ingredients of the medical device promoted cell migration and syner-
gistically increased the expression of genes involved in extracellular matrix synthesis and
tissue repair, such as collagen type VI alpha 1 (COL6A1) and interleukin 6 (IL-6). Moreover, a
significant reduction of the expression of tumor necrosis factor-alpha (TNFa) and increasing of
integrin alpha 1 (ITGA1) and Cadherin E were reported. Taken together, these data showed
that the medical device is effective in reducing the inflammatory state of the vaginal
epithelium in vitro, protecting it, and promoting repair mechanisms and wound healing. In
addition to the characterization of the mechanism of action through in vitro studies, an
observational pilot outpatient clinical experience was also conducted on 8 women, aged
from 38 to 78 years old. The parameters evaluated were the most bothersome symptom of a
condition of atrophic vulvovaginitis and vaginal dystrophy, elasticity, type of secretion,
epithelial integrity, and hydration. The final average evaluation was good for the patients and
more than good for the physician, who found a clinical improvement of the initial condition.
The physician reported no severe side effects related to the product.
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Baicalin accelerates wound healing in a mouse model of pressure ulcer

E Kim, J Lee and J Kim Dermatology, Yonsei University, Seoul, Korea (the Republic of)
Pressure ulcers are one of the common skin diseases which usually occur in older people and
patients with perceptual or movement disorder. A pressure ulcer is ischemic skin necrosis or
ulcers that occur when pressure is continuously applied to a part of the body, causing
impaired blood circulation in that part, resulting in a lack of oxygen and nutrient supply. Over
50% of all modern drugs have a natural origin, and they play an essential role in drug
development programs. Baicalin is one of the significant flavonoids responsible for the
pharmacologic actions of antioxidants such as anti-inflammation, anti-tumour. Oxidative
stress and inflammation are the two significant events associated with wound formation and
impacting the wound healing process with baicalin antioxidant in treating pressure ulcers.
However, the wound healing effect in Pressure ulcer of baicalin is not well studied. In this
study, we investigate the wound healing effect of the baicalin in treating pressure ulcer in a
mouse pressure ulcer model. First, the development of stage one to four pressure ulcers after
the ischemia-reperfusion(I/R) cycle in the mouse. In this model, we investigated the effec-
tiveness of baicalin in the wound healing of pressure ulcers. We found that baicalin promotes
granulation tissue formation, accelerated wound closure, reduced pro-inflammatory cyto-
kines production and inducing the differentiation of keratinocytes were observed. We expect
that this study will contribute to the potential wound therapeutic agent for a pressure ulcer
patient.
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Designing Formulation Systems to Ensure Efficient Delivery of Anti-Aging

Actives to Skin for Boosted Efficacy
L Cassereau1, K Corallo2, D Collins2 and N Pernodet2 1 Darphin Research Laboratories, Paris,
France and 2 Research & Development, Estee Lauder Companies, Melville, NY
Skin aging is a multifactorial process which is segmented into two major categories: intrinsic
(or chronological aging) and extrinsic aging (due to external factors). Regardless of the type of
aging, many mechanisms overlap resulting in the loss of critical structure due to lower pro-
duction of extracellular matrix (ECM) proteins such as collagen as well as altered content of
certain glycosaminoglycans (such as hyaluronic acid) and functional elastin. This leads to loss
of activity and structural support. Many cosmetic products attempt to restore the youthful
structure and appearance of skin (translating as lessened lines & wrinkles, firmness, supple-
ness, elasticity, etc.). However, in order to properly target these structural elements, it is
critical to consider the formulation parameters and actual delivery of the active ingredients to
achieve such results. Here, we assess the effect when a formula contains specifically paired
delivery systems with the anti-aging ingredients. In order to assess this delivery effect, we
tested 2 different formulae (one with specific delivery systems targeted to deliver the anti-
aging ingredients, and a control version without the delivery system technologies). We then
evaluated the effect on biological markers via standard Immunohistochemistry (IHC) tech-
niques on ex vivo skin. From these results, it was clear that the formula with the designed
delivery systems showed a significant increase in efficacy (and, thus, inferred delivery) for
collagen, elastin and hyaluronic acid. Overall, this shows that not only are the active in-
gredients important to consider, but also tailored delivery systems should be incorporated into
the formula to achieve optimized benefits.
377

Volumetric remodeling technology - new dimensions in aesthetic medicine

V Sercanean, S Bucur, M Ciurduc, C Mutu, M Constantin and ED Serban Dermatology,
Colentina Hospital, Bucharest, Romania
Volumetric dermal remodeling technology (EnerJet) involves the introduction of hyaluronic
acid or other substances into the deep layers of the dermis through a needle-free mechanism
that uses a high-pressure jet. Therefore, the therapeutic substance combined with kinetic
energy produces dermally controlled microinjuries with the initiation of the natural healing
process, stimulation of neocollagenesis and beneficial side effects. The jet is dispersed in the
target area leaving virtually no marks on the outer layer of the skin (only 200 microns). A
solution, many indications. Enerjet treatment is a synergistic, clinically proven innovation that
allows a safe, fast and effective therapy for indications such as post-acne and hypertrophic
scars, keloids, non-surgical kinetic lifting, reduction of wrinkles of the face, neck and
décolleté area, stretch marks, hyperhidrosis, regeneration and rejuvenation in general. The
results of the treatments are almost immediate and the procedure is safe, with a minimum
recovery time. Enerjet is the next step in efficient skin reshaping, safety being one of the main
advantages of JVR technology. Another advantage of JVR technology is that it allows the
treatment of all skin types throughout the year, without any risk of burns. Today, patients’
demand for effective cosmetic improvements in complete therapeutic safety has greatly
increased. Therefore, the implementation of this intradermal technology in jet, without
needles, almost painless, does not expose patients unnecessarily to the development of long-
term side effects and confirms the achievement of promising results.
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Arányi, Tamás 089
Arasa, Jorge 100
Arcangelis, Adèle De 328
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Clark, Emma 224



AUTHOR INDEX
Clement, Emily 218
Clere, Nicolas 273
Cohen Barak, Eran 170, 175
Collins, Donald 244, 376
Comitato, Antonella 260
Connell, Carol 077
Conrad, Curdin 013, 189
Consortium, PSORT 045, 048, 051
Constantin, Maria Magdalena 015, 095, 096, 296, 317, 377
Constantin, Traian 095, 296
Contassot, Emmanuel 016, 131
Conway, Shannon Colleen 292
Cope, Andrew 055
Corallo, Krystle 244, 376
Cordier-Dirikoc, Sevda 216
Cordoro, Kelly 063
Courtois, Aurélie 167
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T
Tadashi, Terui 087
Taieb, Alain 271
Takada, Aki 328
Takahashi, Sonoko 097
Takaishi, Mikiro 104
Takamori, Kenji 329
Takeda, Junji 104
Takeda, Masae 172
Takei, Syuji 209
www.jidonline.org S225

http://www.jidonline.org


AUTHOR INDEX
Takeichi, Takuya 171
Takemori, Chihiro 295, 301
Taki, Tomoki 171, 283
Talve, Lauri 266
Tammi, Raija 146
Tanaka, Reiko J 046, 054
Tapia, Ailyn 143
Tarentini, Elisabetta 335
Tasanen, Kaisa 034, 039, 042, 155
Tateishi, Chiharu 037
Tatu, Alin Laurentiu 245
Tatulych, Svitlana 077
Tekkela, Stavroula 157, 165
Teme, Baba 314
Tenchurin, Timur 142
Tenson, Tanel 222
Teramoto, Yukiko 262
Terencio, M. Carmen 100
Teunissen, Marcel B.M 195
Thery, Manuel 364
Thijs, Judith 234
Thomas, Bjorn 054, 132, 179
Tiffner, Katrin 365
Tiihonen, Kirsti 146
Tikkanen, Ritva 009, 035
Timonen, Markku 042
Tiso, Natascia 260, 272
Tisserand, Julie 150
Titeux, Matthias 183
Toba-Ichihashi, Yoko 329
Tobin, Desmond John 215, 311
Tokunaga, Masahiro 104
Toledano-Alhadief, Hagit 175
Toma, Maria Alexandra 350, 351
Tomic-Canic, Marjana 357
Tominaga, Makoto 097
Tominaga, Mitsutoshi 329
Torii, Kan 074, 082, 257
Toriseva, Mervi 146
Torregrossa, Marta 213
Toshio, Imai 003
Tosi, Isabella 051, 056
Toth, Darryl 208
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