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Effector functions of human TH9 cells depend on PPARγ-regulated glucose metabolism
F Luther,1 O Steck,1 NL Bertschi,1 C Bazzini,1 I Keller,2 D Simon1 and C Schlapbach1
1 Dermatology, University Hospital Bern, Inselspital, Bern, Switzerland and 2 Interfaculty
Bioinformatics Unit and Swiss Institute of Bioinformatics, University of Bern, Bern, Switzerland
TH9 cells, a subpopulation of TH2 cells, are crucial mediators of allergic skin inflammation. They
are characterized by expression of IL-9/IL-9R and rely on the transcription factor PPARγ for full
effector function. The functional role of PPARγ in TH9 cells, however, remains unknown. Pathway
analysis of RNA-seq data from PPARγ-inhibited TH9 cells revealed concerted downregulation of
genes associated with T cell activation, glucose metabolism, and aerobic glycolysis. Accordingly,
TH9 cells featured a higher glycolytic activity as compared to TH1 and TH2 cells. In turn, impairment
of glycolysis led to downregulation of IL-9, but not IL-13 expression, thus emulating the effects
of PPARγ antagonism on cytokine production. Conversely, enhancing glycolytic activity by
increasing glucose availability increased IL-9 levels, while leaving IL-13 expression unchanged.
Mechanistically, PPARγ- and glycolysis-dependent regulation of IL-9 expression was mediated
through mTORC1. Collectively, these observations indicated a dichotomous regulatory role of
glycolytic activity on IL-9 and IL-13 expression in activated TH9 cells that is dependent on PPARγregulated glycolysis and mediated via mTORC1. In vitro and ex vivo studies on samples of allergic
contact dermatitis indicated that this PPARγ/mTORC1/IL-9 pathway was active in pTH2 cells in
human skin inflammation. Additionally, we found that tissue glucose levels were dynamically
regulated in acute allergic skin inflammation, suggesting that in situ glucose availability might
be linked to distinct immunological signals in vivo. In summary, our data propose that PPARγ
is a positive regulator of glucose metabolism in TH9 cells and that IL-9 expression is specifically
dependent on tissue availability of glucose and cellular metabolic activity. These findings highlight a
novel link between the metabolic environment in the tissue during inflammation and type 2-driven
skin inflammation.

The role of HIF-1α in the pathogenesis of psoriasis
K Das Mahapatra,1 M Jargosch,2 C Hillig,2 B Buchholz,3 J Thomas,2,1 S Eyerich,2 K Eyerich1,4
and N Garzorz-Stark1,2 1 Karolinska Institutet, Stockholm, Sweden, 2 Technical University
of Munich, Munich, Germany, 3 Universitätsklinikum Erlangen, Erlangen, Germany and
4 Universitätsklinikum Freiburg, Freiburg, Germany
Using an induced network module analysis of the deregulated genes in bulk transcriptome dataset
of murine IMQ model and human psoriasis, we have identified HIF-1α (Hypoxia-inducible factor 1
alpha) as a central hub that links numerous psoriasis signature genes (e.g. S100A8, S100A9, NOS2,
VEGFA, RORC, SERPINB3, etc.). In addition, HIF-1α showed a significant positive correlation with
key psoriasis-associated clinical attributes such as acanthosis, hyperkeratosis, spongiosis, neutrophilinfiltration, and capillary density. Immunohistochemical staining of human skin biopsies of psoriasis
demonstrated nuclear HIF-1α localization and thus its active form only in the middle layers of the
epidermis where hypoxia might be at the highest level, as well as in the dermal infiltrates. A similar
observation was made for HIF-1α downstream genes such as HK1 and CA9. Spatial transcriptomics
data from lesional human psoriatic skin also revealed upregulation of HIF-1α transcripts specifically
within the spinous layer of the psoriatic epidermis. These observations led us to hypothesize that
HIF-1α might mediate the epidermal and dermal crosstalk while driving the formation of chronic
psoriasis plaques and establishing a systemic inflammation. In vitro, both Th1 and Th17 cytokines
can induce HIF-1α expression at RNA and protein levels in primary human keratinocytes and 3D
epidermal cultures under normoxic condition. CRISPR-mediated deletion of HIF-1α resulted in
reduced expression of psoriasis-signature genes such as NOS2, VEGFA, and IL-23 in 3D cultures
stimulated with a psoriatic cytokine cocktail of IL-17 and IL-22. Conversely, DMOG-mediated
stabilization of HIF-1α resulted in significant induction of VEGFA, NOS2, IL-23, CXCL8, and TNF-α.
Our findings suggest that HIF-1α may play an important role in the pathogenesis of psoriasis.

003

004

Interleukin (IL)-26 drives pathogenic IL-17A responses through a TH17-keratinocyte crosstalk
A Fries,1 F Saidoune,1 F Kuonen,1 C Conrad,1 I Dupanloup,2 A Guerra de Souza,2
N Fournier,2 R Gottardo,3 J Di Domizio1 and M Gilliet1 1 Dermatology, University Hospital
Lausanne CHUV, Lausanne, Switzerland, 2 Translational Data Science, Swiss Institute of
Bioinformatics, Lausanne, Switzerland and 3 Biomedical Data Sciences Center, CHUV, UNIL,
and Swiss Institute of Bioinformatics, Lausanne, Switzerland
Interleukin (IL)-26 is a TH17 cytokine with known antimicrobial and pro-inflammatory functions and
is highly expressed in tissues of TH17-mediated inflammatory diseases including psoriasis. However,
the expression of IL-26 with respect to IL-17A and its precise function in the context of pathogenic
TH17 responses are still unclear. In this study, we used flow cytometry-based fluorescent in situ
hybridization of blood TH17 cells along with single-cell and spatial transcriptomics of psoriatic
skin lesions to analyze the dynamic of the regulation of IL-26 expression in TH17 cells. We show
that blood TH17 cells contain a large population of IL-26-producing cells that do not produce
IL-17A. Unlike IL-17A-producing cells, these IL-26-producing cells develop at early stages of TH17
differentiation and do not require TGF-β. However, when exposed to TGF-β, IL-26-producing cells
transition into IL-17 producers, a process also observed in psoriatic skin lesions, where TGF-β is
highly expressed by basal keratinocytes in close vicinity to IL-26-producing T cells. T cell-derived
IL-26 was able to induce TGF-β expression in keratinocytes themselves, suggesting a mechanism
by which TH17 cells control IL-17A responses in tissues via the expression of IL-26. Thus, our
study identifies IL-26-producing cells as an early differentiation stage of TH17 cells that can further
differentiate into IL-17A producing cells upon tissues infiltration via a paracrine loop involving
TGF-β.

Cell-based therapy may be effective in alopecia areata: Preclinical evidence that autologous,
peripheral regulatory γdT cells are preventive in human ex vivo and therapeutic in human
in vivo models
A Keren,1 M Bertolini,2 R Paus3 and A Gilhar1 1 Technion, Haifa, Israel, 2 Monasterium,
Munster, Germany and 3 University of Miami, Miami, FL
Regulatory T cells (Tregs) have long been thought to exert protective, immunoinhibitory functions in
the C3H/HeJ mouse model of alopecia areata (AA), while their role in human AA remains obscure.
However, FOXP3+/γdT cell receptor+ Tregs (γdTregs) may be the predominant and more potently
immunoinhibitory regulatory T cells. Given that we have recently identified γdT cells as important
novel players in human AA pathobiology, we have therefore asked whether γdTregs play a role in
human AA and might be recruited for future AA treatment. Autologous circulating human γdTregs
were generated by culture of PBMC’s with IL-2, IL-15 and zoledronate for 7 days and thereafter
the cultured cells were sorted by FACSAria by using anti-CD3 and anti-γδTCR antibodies. γdTregs
were characterized by FACS, ELISA and cell division analyses. The cells were either injected ID into
experimentally induced AA lesions on human scalp skin xenotransplants on SCID/beige mice, or
co-incubated with organ-cultured, stressed human scalp hair follicles (HFs) that exhibit partial HF
immune privilege (IP) collapse. 50 days after γdTreg injection in vivo, impressive hair regrowth was
observed in all examined human xenotransplants, along with a significantly reduced perifollicular
infiltrate and HF IP restoration. Ex vivo, γdTregs significantly reduced premature catagen and IP
collapse induction (HLA-ABC up-regulation) by co-culture with activated CD8+/NKG2D+ T cells
(p<0.01). Importantly, γdTregs also significantly reduced AA-associated “danger” signals (MICA/B,
CD1d), increased proliferation and decreased apoptosis of hair matrix keratinocytes and increased
the expression of HF IP guardians (TGF-β1, α-MSH) in the outer root sheath. Collectively this shows
that autologous, blood-derived human γdTregs exert potent protective resp. therapeutic effects on
AA-affected human scalp HFs ex vivo and in vivo and thus deserve full clinical exploration as novel
cell-based therapy in future AA management
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IL-9 promotes a pathogenic phenotype and enhances proliferation in skin-tropic TH cells
NL Bertschi,1 O Steck,1 F Luther,1 C Bazzini,1 I Keller,2 JM Nuoffer,3 D Simon1 and
C Schlapbach1 1 Dermatology, Inselspital, Bern University Hospital, Bern, Switzerland,
2 Interfaculty Bioinformatics Unit and Swiss Institute of Bioinformatics, University of Bern,
Bern, Switzerland and 3 Institute of Clinical Chemistry, University of Bern, Bern, Switzerland
IL-9 is a pleiotropic cytokine, for which an overarching role in humans remains elusive. Recent
research shows that Interleukin 9 (IL-9) and its receptor, IL-9R, are predominantly expressed by
skin-tropic T helper 2 (TH2) cells. This hence suggests that autocrine or paracrine IL-9 signals
play an important role in cutaneous immunity and allergy. Yet, the mechanism of action remains
incompletely understood. Here, we aimed at deciphering the effect of IL-9 on TH cells in allergic
skin inflammation. To this end, we isolated human TH cells from acute atopic contact dermatitis
biopsies, expressing high levels of IL-9R. Transcriptional profiling showed that approx. 800 genes
are differentially expressed in response to IL-9. Pathway analysis revealed that upregulated genes
are associated with conventional TH2 immune response. Strikingly, we observed a strong induction
of genes specifically associated with the pathogenic TH2 phenotype, such as IL9, IL17RB and
HPGDS. In addition, we found that IL-9-stimulated TH cells showed a coordinated induction of genes
involved in aerobic glycolysis. On protein level, we confirmed that IL-9 prominently induced the
expression of the monocarboxylate transporter 1 (MCT1), which is key for the export of lactate, the
end product of aerobic glycolysis. As a functional consequence, IL-9 boosted glycolytic capacity
and cell proliferation, which was abrogated by inhibition MCT1. Together, our data delineates that
IL-9 not only promotes pathogenic features, but also provides a proliferative advantage to skin-tropic
TH cells. These unrecognized roles of IL-9 might open up novel strategies for targeted manipulation
of TH cells in allergic skin inflammation.

Conventional dendritic cell 2 as an activator for cytotoxic T lymphocytes in the elicitation
phase of murine contact hypersensitivity
F Minami,1 R Asahina,1 S Ono,1 T Honda,2 G Egawa,1 S Nakamizo1 and K Kabashima1
1 Dermatology, Graduate School of Medicine Kyoto University, Kyoto city, Japan and
2 Dermatology, Hamamatsu University School of Medicine, Hamamatsu, Japan
Cytotoxic T lymphocyte (CTL) has been found to be activated by cutaneous dendritic cell (DC) in
inducible skin-associated lymphoid tissue (iSALT) in a murine contact hypersensitivity (CHS) model.
Cutaneous DCs are classified into Langerhans cell (LC), conventional DC1 (cDC1), conventional
DC2 (cDC2) and monocyte-derived DC (MoDC); however, which DC subsets activate CTL within
iSALT during the elicitation phase of CHS has remained unclear. To clarify this, we used Langerindiphtheria toxin receptor (DTR), XCR1-DTR and CD301b-DTR mice to deplete LC, cDC1 and cDC2,
respectively. To remove MoDC, we used anti-CCR2 depleting antibody. Mice were sensitized by
applying 0.5% 2,4-dinitrofluorobenzene (DNFB) to the abdominal skin (day 0). Following the
administration of diphtheria toxin or anti-CCR2 antibody, mice were elicited by applying 0.3%
DNFB to the ear skin (day 5). After 24 hours, ear swelling and interferon-gamma (IFN-γ) production
from CTL were significantly attenuated by depletion of cDC2 or MoDC. However, there were no
significant differences by depletion of LC or cDC1. Immunohistochemical analysis revealed that
the cluster formation was suppressed by depletion of cDC2, but not by depletion of MoDC. In
addition, cDC2 colocalized with CTL in the clusters. Taken together, these results suggest that
CTL was activated by cDC2 in iSALT during elicitation phase of CHS. Further study to elucidate
the molecular mechanism of the interaction between CTL and cDC2 will provide new therapeutic
strategies for the CTL-mediated skin diseases.
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Antibodies to the BP180 C-terminus cause autoimmune blistering disease through activation
of the C5a/C5aR1 axis and Fcγ receptors
M Pigors,1 S Patzelt,1 N Reichhelm,1 S Emtenani,1 J Dworschak,2 k Bieber,1 S Goletz,1
L Komorowski,2 C Probst,2 J Köhl1 and E Schmidt1 1 University of Lübeck, Lübeck, Germany
and 2 EUROIMMUN AG, Lübeck, Germany
Bullous pemphigoid (BP) is a rare autoimmune blistering disease characterized by autoantibodies
targeting BP180 with the non-collagenous 16A (NC16A) domain representing the immunodominant
site. The role of additional extracellular targets of the BP180 C-terminus has not yet been
unequivocally demonstrated. Here, we showed that BP180 ectodomain-reactive sera depleted
for NC16A IgG induced dermal-epidermal separation in control skin after incubation with normal
human leukocytes indicating the pathogenic potential of anti-BP180 C-terminal IgG. To further
corroborate our in-vitro findings, we generated a new pemphigoid mouse model by transfer of rabbit
IgG against a murine fusion peptide consisting of the NC1–14 domains of BP180, downstream of
NC15A (murine NC16A homologue). Following subcutaneous injection of anti-NC1–14 IgG over
12 days, C57BL/6J mice presented with erythematous lesions, erosions, and crusts, particularly on the
head/ neck, recapitulating a BP-like phenotype. Direct immunofluorescence and histopathological
analyses of skin biopsies showed linear IgG and complement C3 deposits along the basement
membrane and subepidermal cleavage with inflammatory infiltrates. Disease development was
significantly abrogated in Fcγ receptor-deficient vs control mice. Following administration of
anti-NC1–14 IgG to C5aR1-deficient mice, a significant reduction of skin lesions was also observed
in C5aR1 knock-out vs. wildtype mice. Our data demonstrate the ability of IgG targeting the BP180
C-terminus downstream of NC16A/ NC15A to exert tissue damage driven by Fcγ receptor- and
C5aR1-mediated mechanisms. The new mouse model will be instrumental to further investigate
the role of BP180 C-terminal epitopes in pemphigoid diseases and identification of more specific
therapies for BP.

Metabolic and functional dysregulation of tissue-specific human regulatory T cells in chronic
inflammatory diseases
T Neuwirth,1,2 D Malzl,2,4 N Marella,2 Z Sotra,1 A Redl,1 R Dingelmaier-Hovorka,1 J Griss,1
T Hannich,2 J Menche4,2 and G Stary1,2,3 1 Dermatology, Medical University of Vienna,
Vienna, Austria, 2 CeMM Research Center for Molecular Medicine, Vienna, Austria, 3 Ludiwig
Boltzmann Institut for Rare and Undiagnosed Diseases, Vienna, Austria and 4 Structural and
Computational Biology, Max Perutz Labs, University of Vienna, Vienna, Austria
Regulatory T cells (Treg) are a critical immune component guarding against excessive inflammatory
responses, but current understanding of Treg heterogeneity and function in non-lymphoid tissue
in humans is limited. In this project we are characterising unique types of T reg signatures in the
context of tissue-confined inflammatory responses in human skin and gut. We are hypothesising
that a common ground between these pathologies may be found in a dysfunction of immune
regulation. To investigate this, we are utilizing transcriptomic, phenotypic and metabolomic
methods, using an integrative bioinformatical approach of single-cell (sc) sequencing data and global
metabolomic screens of Tregs from blood and tissue of patients with chronic inflammatory diseases.
ScRNA-sequencing data from patients diagnosed with psoriasis, chronic cutaneous sarcoidosis,
and ulcerative colitis have shown that diseased tissue-Tregs have a strong tissue-resident signature.
We found an exacerbated expression of polyamine catabolic genes linked to a more activated
phenotype of Treg compared to their healthy counterparts. Additionally, we performed untargeted
metabolomics of blood-derived Tregs, identifying further changes in metabolites downstream of
several nitrogen metabolic pathways and nucleotide synthesis. Together, our results indicate a
novel interface of polyamine catabolism and pyrimidine synthesis found in tissue Tregs in chronic
inflammation. Ultimately, our findings will significantly contribute to basic understanding of Treg
function and shed light on immune regulation during chronic inflammation.
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Single cell RNA sequencing reveals specific subsets in Systemic Sclerosis fibroblast cultures.
AS Rosendahl,1 K Schönborn,1 T Baar,2 N Kleinenkuhnen,2 A Tresch,2 B Eckes,1 P Moinzadeh3
and T Krieg1 1 Translational Matrix Biology, University of Cologne, Faculty of Medicine,
Cologne, Germany, 2 Institute of Medical Statistics and Computational Biology, University
of Cologne, Faculty of Medicine, Cologne, Germany and 3 Department of Dermatology,
University of Cologne, Cologne, Germany
Systemic sclerosis (SSc) is a chronic autoimmune disease causing vasculopathy and fibrosis in the
skin and vital organs. Following an inflammatory reaction, fibroblasts in the connective tissues
become activated myofibroblasts and secrete excessive amounts of ECM related proteins, such as
collagen, creating fibrosis. Many studies have been carried out in fibroblasts in culture, however,
the information obtained remains limited due to high potential heterogeneity of these fibroblasts.
We therefore used single cell RNA sequencing to better understand fibroblast heterogeneity in
SSc to search for potential new therapeutic targets and new biomarkers. We conducted single
cell RNA-sequencing (scRNA-seq) analysis of human dermal fibroblasts from 4 healthy and 4 SSc
donors. We identified several up- and downregulated genes in defined cell populations; we also
confirmed significant upregulation of tetraspanin CD9 in all SSc fibroblast subsets when compared
to controls. CD9 upregulation at the cell surface of SSc fibroblasts was confirmed by flow cytometry.
Additionally, we identified strong upregulation of Four and a half LIM domains 1 (FHL1) in a small
cluster of SSc fibroblasts at the RNA and protein level. These cells did not express α-SMA and
thereby constitute a small subpopulation of activated fibroblasts. CD9 was found in exosomes of
SSc fibroblasts and FHL1 has been implicated in myofibroblast differentiation; there is not much
known about their role in fibrosis. We are therefore focusing on the direct impact of both CD9 and
FHL1 using specific deletion experiments.

Skin dysbiosis promotes autoimmune inflammation via neutrophil activation and the IL-23/
IL-17 axis
H Terui,1 K Yamasaki,1 M Wada-Irimada,1 M Onodera-Amagai,1 N Hatchome,1 M Mizuashi,1
R Yamashita,2 T Kawabe,3 N Ishii,3 T Abe,4,5,6 Y Asano1 and S Aiba1 1 Dermatology, Tohoku
University Graduate School of Medicine, Sendai, Japan, 2 Exploratory Oncology Research
& Clinical Trial Center, National Cancer Center, Kashiwa, Japan, 3 Microbiology and
Immunology, Tohoku University Graduate School of Medicine, Sendai, Japan, 4 Nephrology,
Endocrinology, and Vascular Medicine, Tohoku University Graduate School of Medicine,
Sendai, Japan, 5 Medical Science, Tohoku University Graduate School of Biomedical
Engineering, Sendai, Japan and 6 Clinical Biology and Hormonal Regulation, Tohoku
University Graduate School of Medicine, Sendai, Japan
Systemic lupus erythematosus (SLE) is an autoimmune disease, but its etiology is not completely
understood. Recently, the microbiotas in the nasal cavity and gut have been shown to be involved in
the development of SLE, but the influence of skin microbiota is still unclear. Here, we demonstrated
that NfkbizΔK5 mice treated with Staphylococcus aureus develop SLE-associated autoantibodies
and glomerulonephritis with IgG deposition. Epicutaneous S. aureus application significantly
increases staphylococcal colonization in the skin of NfkbizΔK5 mice with reduced expression of
antimicrobial peptides, which promotes caspase-mediated keratinocyte apoptosis and neutrophil
activation, inducing the IL-23/IL-17 immune response by activating dendritic cells and T cells.
As a consequence, NfkbizΔK5 mice develop an SLE-like autoimmune disease. Furthermore, the
administration of anti-IL-23p19 antibody and anti-IL-17A antibody, but not anti-IL-12p40 antibody,
alleviated the systemic autoimmune response. Our results provide a novel murine model for SLE
and reveal the fundamental importance of skin microbiota in immune homeostasis.
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Targeted inhibition of complement C3 deposition at the basement membrane zone in
pemphigoid disease
CM Hammers,1 S Emtenani,2 A Khodr El-Oueyk,1 C Papara,2 O Isken,3 N Tautz,3 C Lin,4
JE Hundt,2 A Verschoor,1 D Zillikens,1 E Schmidt,2,1 DL Siegel5 and JR Stanley4 1 Derm, U
Luebeck, Luebeck, Germany, 2 LIED, U Luebeck, Luebeck, Germany, 3 Virol, U Luebeck,
Luebeck, Germany, 4 Derm, UPENN, Phila, PA and 5 Path Lab Med, UPENN, Phila, PA
Autoantibodies against structural proteins of the basement membrane zone (BMZ) cause dermalepidermal adhesion loss in pemphigoid diseases. Biopsies usually show IgG and C3 at the BMZ,
indicating complement (C) activation that facilitates attraction and activation of inflammatory cells
and blister formation. We generated 23 anti BP180 antibody (ab) clones from two bullous pemphigoid
(BP) patients by phage display. All ab clones were validated by ELISA and immunofluorescence (IF).
Unexpectedly, our monovalent scFv abs displaced patient IgG from immobilized antigen in vitro.
When injected into human skin organ culture, anti BP180 scFvs were non pathogenic, because
for pathogenicity bivalent abs with cross linking and C fixing properties are required. As a proof of
concept we exploited this non pathogenicity by designing proteins that allow targeted C inhibition
at the BMZ: An anti BP180 scFv was fused with a C1s inhibiting domain and tested for targeted
inhibition of the classical C activation pathway at the BMZ, in an ex vivo assay. Our recombinant
molecule bound to normal human skin sections preincubated with BP sera and efficiently inhibited
C3 fixation and C5a anaphylatoxin liberation. Another fusion protein designed for targeted
inhibition of the alternative pathway was not effective in our model, illustrating the dependence
on the classical C activation pathway in human BP. Because BP180 is expressed at the BMZ of
skin, mucous membranes, and the retina, this innovative approach may be translated to various
C dependent diseases affecting these tissues, e.g., mucous membrane pemphigoid, epidermolysis
bullosa acquisita, or age related macular degeneration. Alternatively, the compound domain may
be exchanged for other pharmaceutically active drugs, allowing for targeted delivery to the BMZ
in a broad range of other diseases of the skin and mucous membranes.
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Transcriptomic profiling reveals a pronounced TH22 signature in dupilumab-associated face
and neck dermatitis
C Bangert,1 N Alkon,1 T Quint,1 L Shaw,1 U Mann,1 M Medjimorec,1 W Weninger,1 M Farlik,1
J Griss1 and PM Brunner2,1 1 Department of Dermatology, Medical University of Vienna,
Vienna, Austria and 2 Icahn School of Medicine, New York, NY
Dupilumab, a therapeutic antibody that blocks the eczematous type 2 immune response in atopic
dermatitis (AD), has shown efficacy in many clinical trials and real-life observational studies. Besides
blepharitis and conjunctivitis, the de novo appearance of head-neck dermatitis is recognized as
a distinct side effect, occurring in up to 10% of patients at any time after dupilumab initiation.
Histopathological features distinct from conventional AD such as psoriasiform hyperplasia or
increased numbers of ectatic capillaries suggest a drug effect, but exact underlying mechanisms
remain largely unknown. We have thus profiled punch biopsies from dupilumab-associated face
and neck dermatitis (DAFND) by using single-cell RNA sequencing, and compared data with
untreated AD of the same region and of the trunk, as well as healthy control individuals. We
found that dupilumab treatment was accompanied by normalization of IL-4/IL-13 activity markers
such as CCL17, CCL18 and CCL26 in antigen-presenting cells and myofibroblasts, confirming
effective inhibition of type 2 inflammation within DAFND lesions. Nevertheless, IL13 itself was still
considerably increased in all AD groups, including DAFND skin. In addition, IL22, a type17/type22associated cytokine, was significantly increased in helper T cells of DAFND compared to untreated
head-neck AD and AD from the trunk. By contrast, other type 17-associated mediators such as IL17A
or IL26 were neither elevated in DAFND nor untreated head-neck dermatitis, while lesional skin
of the trunk showed upregulation of IL26. Our data suggest that dupilumab effectively dampens
conventional type 2 inflammation downstream of the IL4 receptor in a broad range of leukocytes
and stromal cells within DAFND lesions, but with concomitant upregulation of type 22-associated
T-cell derived inflammation, which might be the key drivers of this dupilumab-associated side effect.
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IL-15/IL-15Rα signaling is a guardian of human hair follicle immune privilege and promotes
hair growth
T Suzuki,1 D Demetrius,1 J Gherardini,1 A Rajabi-Estarabadi,1 FD Scala,1 T Purba,2 G EpsteinKuka,3 M Harries,2 J Chéret1 and R Paus1,4 1 Dr. Phillip Frost Department of Dermatology
and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami, FL,
2 Dermatology, University of Manchester, Manchester, United Kingdom, 3 Foundation for
Hair Restoration, Miami, FL and 4 Monasterium Laboratory, Münster, Germany
Though these drugs tend to be effective alopecia areata (AA) therapeutics, AA quickly relapses
after discontinuing treatment with JAK1/3 inhibitors (JAKi). One reason could be that JAKi also
block the signaling of AA-protective cytokines that signal via the common γ-chain, which is also
used by interleukin-15 (IL-15). IL-15 is known to suppress mouse HF apoptosis, promote murine
HF growth in vivo, and is required to maintain (AA-protective!) iNKT cells. Moreover, it is unclear
how IL-15 affects human hair follicle (HF)-immune privilege (IP) and catagen development, namely
via signaling through its private receptor, IL-15Rα. To clarify this, organ-cultured, healthy human
anagen scalp HFs were treated with rhIL-15 before or after IFNγ-induced HF-IP collapse. This
showed that IL-15 protects from HF-IP collapse, restores HF-IP (assessed by MHC class Ia, MICA,
and α-MSH quantitative immunohistomorphometry), and retards catagen development. Instead,
IL-15Rα silencing ex vivo induces premature catagen, inhibits hair matrix proliferation and weakens
the HF-IP (=increased expression of MHCIa/β2-mg; decreased production of the HF IP guardians,
α-MSH and TGFβ2). Moreover, lesional skin of AA patients showed significantly reduced protein
expression of both, IL-15Rα and the common γ-chain, not only in lesional but already in nonlesional AA HFs, indicating reduced sensitivity to IL-15 signaling in AA patients. Thus, contrary to
often reverberated misconceptions, IL-15 also promotes human hair growth and acts as a human
HF IP guardian (but might simultaneously promote selected AA-related immune responses). Thus,
selectively stimulating intrafollicular IL-15Rα signaling could effectively promote hair (re-)growth
and prevent rapid AA relapse after discontinuation of JAKi therapy.

Tyrosine Kinase 2 Inhibition Ameliorates the Phenotype of Lesional Alopecia Areata Scalp Skin
Ex Vivo, and Reverses the Induction of Human Alopecia Areata in a Humanized Mouse Model
J Edelkamp,1 T Rouille,1 J Kim,2 A Keren,3 J Viola-Söhnlein,1 L Gao,2 A Gilhar,3 R Paus,4
I Catlett2 and M Bertolini1 1 Monasterium Laboratory, Münster, Germany, 2 Bristol
Myers Squibb, Princeton, NJ, 3 Technion–Israel Institute of Technology, Haifa, Israel and
4 Dermatology, University of Miami, Miami, FL
Alopecia areata (AA) is an immune-mediated hair follicle (HF) disorder induced by elevated IFNγ
levels and a Tc1-driven inflammatory response. We have previously shown that treatment with
IL-12 and IL-18 induces IFNγ-dependent, immune privilege collapse of the hair bulb, which can
be inhibited by blocking IL-12 receptor signaling with the TYK2 inhibitor, BMS-986202 (BMS),
in human microdissected HFs. Here, we further investigate the role of TYK2 and its inhibition in
AA pathogenesis. We cultured human full thickness non-lesional and lesional scalp skin biopsies
from acute or chronic AA patients ex vivo with BMS. In addition, oral treatment with BMS or
tofacitinib was performed in the well-established humanized mouse model for AA. Samples were
then processed for quantitative (immuno-)histomorphometry. BMS treatment prolonged anagen
in non-lesional and lesional HFs of acute AA scalp biopsies, and reduced expression of MHC I
and number of MHC II+ cells in the bulb of acute lesional samples. Moreover, it diminished the
number of intra- and peri-follicular CD3+ T cells in unstimulated acute, and unstimulated/stimulated
chronic, lesional AA scalp biopsies. IFNg release was decreased in the presence of BMS in the
culture medium of stimulated acute and chronic lesional biopsies. In the humanized mouse model,
treatment with BMS or tofacitinib significantly increased hair shaft numbers and microscopically
detected anagen I-VI HFs, reduced HM keratinocyte apoptosis and HF dystrophy, decreased MHC
class I and II expression, and diminished numbers of MHC class II+ cells and infiltrating CD3+ T
cells. Taken together, our results suggest TYK2 inhibition is a novel, pharmacological strategy for
AA management, deserving clinical exploration.
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Clonal sharing of skin T cells within different skin compartments and blood
E Hoffer1,2 1 Dept Immuno- and Microbiology, University of Copenhagen, Stockholm,
Sweden and 2 Department of Medicine, Karolinska Institute, Stockholm, Sweden
The human skin harbors a heterogenous pool of cytotoxic tissue-resident memory T (TRM) cells
seeded during infections and inflammation. TRM cells are retained at the site of viral infections and
provide local immunity. These cells persist for years in the skin after bone marrow transplantation but
circulating ex-TRM cells indicate several potential fates. Here, we explored the clonal relationships
between human T cells in different skin compartments and circulation. 10x Genomics 5 prime
immune profiling coupled with feature barcoding technology was employed to investigate the
clonal relationship, transcriptomic and proteomic profiles of single T cells sorted from blood,
subcutis, dermis, and epidermis. A few CD8+ TRM cell-clones dominate epidermis and cytotoxic
CD8+CD103+ CD49a+ showed the least diverse T cell receptor (TCR) repertoire. Clonal overlap
was found between all three compartments: circulating blood T cells, dermal and epidermal TRM
cells. The highest degree of overlap was detected between epidermis and dermis. Clones overlapping
was scarce between blood and highly abundant epidermal clones. Our results suggest that lowly
abundant skin clonotypes have a circulatory counterpart, which can react to reinfection at secondary
sides, whereas highly abundant epidermal clones might be skin specific.

PC111, a novel, First In Class, human anti-FasL antibody for the treatment of Pemphigus: a
translational study
R Lotti,1,2 A Marconi,1,2 JE Hundt,3 CM Hammers,3 A Amato,2 B Bennett,2 RJ Ludwig3 and
C Pincelli1,2 1 University of Modena and Reggio Emilia, Modena, Italy, 2 PinCell s.r.l., Milan,
Italy and 3 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, slow onset of action and frequent clinical relapses; therefore, innovative and nonimmunosuppressive therapies are needed to provide rapid, safer and long-lasting responses. Patients’
autoantibodies (PVIgG) are fundamental for initiating the pathologic mechanisms of pemphigus.
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. In fact, FasL/Fas
binging activates caspases, which degrade desmogleins thus inducing acantholysis. Furthermore,
animals that specifically lack sFasL are protected from PVIgG-induced acantholysis. Against this
background, we have developed PC111, an anti-FasL human IgG4 monoclonal antibody with
high affinity to human FasL (KD<500 pM) and potent inhibitory activity in human keratinocyte
acantholysis assays (IC50 < 0.05 µg/ml). While the 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,
a subcutaneous injection of PC111 reduced blister formation up to 50% in a dose dependent
manner in an anti-desmoglein 1 and 3 scFv-induced model. Secondly, we demonstrated a very
potent inhibitory effect of PC111 in blocking blister formation in a PVIgG-induced model. These
initial results indicate that PC111 is a promising clinical candidate for the treatment of pemphigus.
To further test the efficacy of PC111, we have developed a new murine model, by swapping the
FasL murine gene with the human one, to be used as a platform for further in-vivo PoC studies.
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Single-cell T cell receptor (TCR) repertoire of skin and blood reveals skin-specific
characteristics in health and HIV infection
S Saluzzo,1 RV Pandey,1 L Gail,1,2,3 R Dingelmaier-Hovorka,1 M Farlik1 and G Stary1,2,3
1 Dermatology, Medical University of Vienna, Vienna, Austria, 2 CeMM, Vienna, Austria and
3 LBI-RUD, Vienna, Austria
Human skin harbours a large proportion of the resident memory T (Trm) cells of the body. Trm
cells promote immune homeostasis and exert anti-microbial and anti-cancer function in tissue.
We recently demonstrated that skin Trm cells are permanently depleted in people living with HIV
(PLWH) with a low nadir and possibly replaced by blood-derived T cells. We linked the loss of
Trm cells in PLWH with the increased risk of developing cutaneous and mucosal cancer. The T-cell
receptor (TCR) diversity analysis with next generation sequencing might give new insights into
the biology of skin Trm cells at homeostasis and in HIV. We investigated the TCR profile of skincompared to blood-derived T cells in healthy controls (HC) and PLWH (n=5). We first performed
bulk RNA-sequencing to study diversity, richness and clonality distribution among the study
groups. We then continued with single-cell RNA-Sequencing (scRNA-Seq) coupled with single-cell
TCR-Sequencing (scTCR-Seq) to get more insights into the distribution of TCR clones in the different
skin and T cell clusters. We observed that only few clones are shared between skin and blood in
healthy controls (8.39%), suggesting that Trm cells are quite self-sustained with scarce immune
interactions with other compartments. On the contrary, the percentage of TCR clones shared
between skin and blood circulating T cells in PLWH was 24.5% and mostly represented by effector
memory CD8+ T cells. Further analysis suggested an oligoclonal expansion of the TCR repertoire
in CD8+ T cells of PLWH. Considering the increased risk in PLWH for psoriasis and cancer, we
believe that the ongoing analysis will bring new insights into the pathogenesis of inflammatory skin
diseases and cancer susceptibility of barrier organs.

Imiquimod perturbs amino acid metabolism in human CD8+ T cells
L Bopp,1 M Lopéz Martinez,1 C Schumacher,2 D Lukas,1 J Oh,2 S Brodesser,3 B Brachvogel,4,5
R Klein Geltink2 and M Fabri1 1 Department of Dermatology and Venereology, University
of Cologne, Faculty of Medicine, and University Hospital of Cologne, Cologne, Germany,
2 BC Children’s Hospital Research Institute, University of British Columbia, Vancouver,
BC, Canada, 3 CECAD Cluster of Excellence, University of Cologne, Cologne, Germany,
4 Department of Pediatrics and Adolescent Medicine, Experimental Neonatology, Medical
Faculty and University Hospital Cologne, University of Cologne, Cologne, Germany and
5 Center for Biochemistry, Medical Faculty and University Hospital Cologne, University of
Cologne, Cologne, Germany
Imiquimod (IMQ), a TLR7 agonist, is a standard local treatment for non-melanoma skin cancers
(NMSC). IMQ triggers inflammation, ultimately resulting in immunological tumor destruction.
Albeit IMQ promotes the recruitment of effector T (TE) cells, IMQ triggers anergy in CD4+ T cells.
Meanwhile, how IMQ affects human CD8+ TE cells, pivotal to immunological cancer control,
remains unclear. To address this, we studied CD8+ TE cell lines from NMSC and circulating, skinhoming CLA+CD8+ TE cells. In both models, IMQ-treated TE cells showed significantly reduced
proliferation and IFN-γ production. Because metabolism fundamentally underlies the function
of T cells, we hypothesized that metabolic changes underlie the suppressive effects of IMQ
on TE cells. Along this idea, we found that IMQ-treated TE cells have reduced mTOR activity.
To gain broader insight into metabolic adaptations of IMQ-treated T cells, we performed proteomics,
revealing dysregulation of amino acid (AA) transporters, especially the SLC1A5 transporter in IMQtreated CD8+ TE cells. Meanwhile, IMQ reduced intracellular levels of AA transported by SLC1A5,
including glutamine, asparagine, aspartic acid. Consistent with a known supportive role of several
AA, including glutamine and asparagine, in TE responses, adding these AA to IMQ-treated TE cells
restored effector functions. Our finding that SLC1A5-dependent AA rescue IMQ-induced hyporesponsiveness of CD8+ TE cells provides a rational for studying if exogenous AA can improve
effectiveness of IMQ-based destructive NMSC therapies.
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Single cell level protein analysis of autoantigen-reactive B cells in systemic sclerosis and
the murine model
T Fukasawa, A Yoshizaki, S Ebata, A Yoshizaki and S Sato Department of Dermatology,
The University of Tokyo, school of medicine, Tokyo, Japan
Since the antigen affinity of B cells varies from cell to cell, functional analysis in each B cell has
been difficult from technical aspects. Especially in autoimmune diseases, promising pathogenic
B cells have not been adequately studied to date because of the rarity. Here, we analyzed the
single-cell function of autoantigen-reactive B cells in systemic sclerosis (SSc). Topo I-reactive B cells
were extracted from peripheral blood of SSc patients. mRNA expression and protein expression
analysis, co-culture analysis with T cells in micro-space, and cytokine and antigen binding capacity
analysis were performed. Functional, cytokine, and antigen binding capacity analysis were also
performed in the SSc murine model. We also confirmed the pathogenicity by adoptive transfer
experiments. The significance of Bruton’s tyrosine kinase (BTK) inhibitors in this murine model
was also investigated. Topo I-reactive B cells with high affinity for topo I antigen produced large
amounts of inflammatory cytokines, such as interleukin (IL)-6 and IL-23, and the frequency of those
cells was high. Those with low affinity produced a large amount of the inhibitory cytokines, such as
IL-10 and IL-35, and the percentage of those cells was high. The former induced T helper 17 cells
and resulted in fibrosis. The latter induced regulatory T cells and suppressed fibrosis. Furthermore,
the more B cells with higher antigen affinity, the more skin sclerosis and the worse lung function.
Neutralization or deficiency of inflammatory cytokines, such as IL-6 or IL-23, reduced antigen
affinity of topo I-reactive B cells and inhibited fibrosis. BTK inhibitor reduced topo I-reactive B cells
with high affinity, increased topo I-reactive B cells with low affinity, and inhibited fibrosis. Thus, it
might be that autoantigen-reactive B cells produce inflammatory cytokines or inhibitory cytokines
according to their antigen affinity, which in turn affect T cells through cytokines from autoantigen
reactive B cells, and contributes to fibrosis.

Cytokine imbalance during targeted therapies for psoriasis and atopic dermatitis – the yin
yang of Th17 and Th2
F Messina, A Nidegger, J Di Domizio, T Caplanusi, E Guenova, M Gilliet and C Conrad
Department of Dermatology, University Hospital CHUV, Lausanne, Switzerland, Epalinges,
Switzerland
Biologics targeting specific cytokines and pathways have revolutionized the management of patients
with chronic inflammatory diseases such as psoriasis. Although generally very safe, these treatments
have their limitations and, surprisingly, can aggravate pre-existing or induce novel inflammatory
diseases. Here, we present a cohort of psoriasis patients developing new onset eczema during
anti-IL17 treatment, an intriguing side effect of IL-17 blockade with a largely unknown pathogenesis.
The coexistence of psoriasis and eczema in a single patient is uncommon given their distinct and
opposing immune mechanisms. Upon collection of their anamnestic data and evaluation of clinical
and histopathological phenotypes, we performed gene expression analyses of skin biopsies using
Nanostring technology in order to better define the inflammatory signatures involved. All patients
showed very good clinical response of the underlying psoriasis to anti-IL17 treatment prior to
developing eczematous lesions. Moreover, they carried elevated IgE levels, indicating an atopic
predisposition. Gene expression analyses revealed that the predominant Th17 signature in plaque
psoriasis is entirely replaced by a strong Th2 signature after the morphologic switch to eczema,
a signature seen in atopic dermatitis. Intriguingly, two patients with atopic dermatitis receiving
anti-IL4R treatment developed psoriasiform lesions and showed a shift from a Th2 towards a Th17
signature in the gene expression analysis. Our findings indicate a dynamic equilibrium between
Th2 and Th17, with these two pathways controlling each other. Thus, we propose the “yin-yang”
of Th2 and Th17, with IL-4 and IL17 representing antipodal vectors. This explains that blockade of
these cytokines can lead, in predisposed patients, to the induction of the opposing inflammatory
pathway via lifting the controlling mediator.

IL-4 Receptor α Blockade Attenuates Allergic Conjunctivitis in a Novel Murine Ocular Model
H Han,1 KC Shade,1 J Gans2 and A Hicks1 1 Sanofi, Cambridge, MA and 2 Sanofi,
Framingham, MA
Conjunctivitis, a common comorbidity in atopic dermatitis (AD), occurs at an increased frequency in
AD patients given treatments that target interleukin-4 receptor alpha (IL-4Rα) or IL-13. However, the
mechanisms driving this development of conjunctivitis remain unknown for AD. Wild-type BALB/c
mice were treated epicutaneously with MC903 (calcipotriol)+ ovalbumin (OVA) to evoke AD-like
disease and challenged ocularly with OVA or with vehicle control (phosphate-buffered saline [PBS])
once daily for 7 days. Induction of conjunctivitis was measured through ophthalmologic clinical
outcomes, based on eyelid edema, secretion, squinting and redness (scored 0–12). Skin-sensitized
mice were treated with an antibody specific for CD200R3 or CD4 (GK1.5) to deplete basophils and
T cells, respectively, or with an IL-4Rα blocking antibody, prior to daily ocular challenge and clinical
score assessment. RNA sequencing was performed on conjunctival tissue following pharmacologic
IL-4Rα blockade. Data are reported as mean ± SEM. At Day 7, mice challenged ocularly with OVA
showed significantly higher ocular clinical scores compared with vehicle-treated mice (7.7±0.5 vs
2±0.2). Basophil-depleted mice showed decreased ocular clinical scores compared with control
antibody-treated mice (4.6±0.2 vs 7.8±0.6; P<0.01). Furthermore, treatment with GK1.5 led to a
dramatic reduction in ocular clinical scores (3.1±0.3 vs 7.3±1.5; P<0.0001). Anti-IL-4Rα-treated
mice displayed attenuated ocular inflammation (4.9±0.7 vs 6.7±0.7; P<0.0001) and normalization
of ocular gene expression compared with isotype-treated mice. Our study unveiled anti-IL-4Rαaugmented genes that encode tear proteins and enzymes. In this novel murine model of allergic
conjunctivitis, both basophils and CD4+ T cells were necessary for development of conjunctivitis,
while IL-4Rα blockade attenuated conjunctivitis development. Anti-IL-4Rα-augmented genes may
represent candidate mechanisms for the increased frequency of conjunctivitis in AD patients given
treatments targeting IL-4Rα or IL-13.

Using single-cell transcriptomics to characterise early mechanisms of disease remission in
psoriasis.
L Francis,1 D McCluskey,1 D Baudry,1 P Dhami,2 J Barker,1 C Smith,1 F Capon1 and SK Mahil1
1 St John’s Institute of Dermatology, King’s College London and Guy’s & St Thomas’ NHS
Foundation Trust, London, United Kingdom and 2 NIHR Guy’s & St Thomas’ Biomedical
Research Centre, London, United Kingdom
Biologic drugs have revolutionised outcomes in psoriasis, with a growing number of patients
achieving clear skin (‘remission’). However, treatment involves expensive regular injections, and
the long-term impact remains uncertain. An improved understanding of the early mechanisms
underpinning biologics-induced remission may help inform strategies around drug withdrawal. This
promises to overcome the burden of long-term continuous therapy. Here, we performed single-cell
RNA sequencing on skin biopsies from 5 individuals with psoriasis who achieved remission upon
treatment with the exemplar IL23p19 inhibitor risankizumab. We profiled whole skin at baseline,
day-3, and -14 of treatment. Data was filtered, integrated, scaled, and normalized with the Seurat
package, yielding a final dataset of 176,967 cells. A graph-based clustering approach identified
39 cell types, including keratinocyte, fibroblast, myeloid, and T cell subsets. Differential expression
analysis demonstrated marked differences in transcript levels between day 0 and day 3, with the
largest number of modulated genes observed among fibroblast and myeloid populations. Changes
in the relative abundance of cell types became apparent at day 14, and could be verified by
deconvolution of published bulk-RNA sequencing data. Finally, trajectory analysis suggested that
the inflammatory cell states that characterise lesional skin are reversed soon after risankizumab
treatment. Our high-resolution atlas indicates that myeloid and fibroblast populations are ‘early
responders’ to risankizumab therapy, potentially driving biologic-induced remission.
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Tick feeding on human skin represses the local immune response facilitating pathogen
transmission
J Strobl,1 V Mündler,2 A Gindl,1 A Schötta,2 S Müller,1 L Kleissl,1 M Markowicz,3 H Stockinger2
and G Stary1 1 Department of Dermatology, Medical University of Vienna, Vienna, Austria,
2 Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology
and Immunology, Medical University of Vienna, Vienna, Austria and 3 Austrian Agency for
Food and Health Safety, Vienna, Austria
As a consequence of global temperature rise, ticks (Ixodida) and tick-borne diseases are emerging.
During tick attachment to human skin, the feeding cavity becomes a site of transmission for tick
salivary compounds, which can exert immunosuppressive effects. Tick-borne pathogens including
Borrelia burgdorferi may benefit from dampened immune activation at the bite site. We therefore
assessed local and circulating human immune cells and cytokine secretion upon tick bite and
developed a human skin explant model mimicking Ixodes ricinus bite. Analysis of tick feeding sites
revealed a rapidly occurring pattern of immunomodulation in human skin. Neutrophil, B and T
cell populations increased, suggesting an initial inflammatory response independent from pathogen
transmission. We observed higher expression of T cell tissue-residency markers following tick
bite, whereas T cell and innate lymphoid cell cytokine production was stunted. Furthermore, tick
bite biopsies contained decreased numbers of dermal dendritic cells and Langerhans cells. In our
explant model, local immunomodulation was replicated upon injection of tick salivary gland extracts
with and without B. burgdorferi spirochetes. In early stages of B. burgdorferi model infections, we
detected strain-specific immune responses and close spatial relationships of macrophages and
spirochetes. Importantly, pre-incubation of spirochetes with tick salivary gland extracts hampered
local accumulation of immune cells and increases spirochete loads. Collectively, we show that tick
feeding exerts profound changes on the skin immune network, which interfere with the primary
response against tick-borne pathogens.
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Antifibrotic effects of a calpain inhibitor ALLN on bleomycin-induced systemic sclerosis
model via antagonizing TGF-β/Smad signaling pathway
H Kasamatsu,1 T Chino,1 T Hasegawa,1 N Utsunomiya,1 A Utsunomiya,1 N Oyama,1
M Yamada2 and M Hasegawa1 1 Dermatology, University of Fukui, Fukui, Japan and 2 Cell
Biology and Biochemistry, University of Fukui, Fukui, Japan
Systemic sclerosis (SSc) is a connective tissue disorder representing fibrosis in the skin and internal
organs such as lungs. An activated differentiation of local progenitor cells to myofibroblasts is likely
a key mechanism underlying overproduction of extracellular matrix and resultant tissue fibrosis in
SSc. Calpains are family members of Ca2+-dependent cysteine proteases for which the biological
action may contribute to fibrosis in various organs. However, the precise mechanism of calpaindependent fibrosis and therapeutic utility of their inhibitors in SSc remain unclear. This study
aimed to investigate if a potent calpain inhibitor ALLN could possess the antifibrotic effects on a
bleomycin-induced SSc model mice and human cultured cells. Normal human dermal fibroblasts
pretreated with ALLN were stimulated with recombinant TGF-β1, followed by assessment for
expression properties of TGF-β1/Smad signaling and fibrogenic molecules. ALLN (3mg/kg/day)
was intraperitoneally administered 3 times a week in bleomycin-induced SSc model mice. ALLN
treatment significantly inhibited over-phosphorylation and nuclear transport of Smad2/3 in
TGF-β1-stimulated dermal fibroblasts. TGF-β1-dependent increase of α-smooth muscle actin,
collagen type 1, fibronectin 1, and representative mesenchymal markers were attenuated in mRNA
and protein expression by ALLN. Likewise, ALLN reverted a TGF-β1-dependent change of epithelial/
mesenchymal markers in human lung epithelial cells. Consistent with these, ALLN remarkably
suppressed the development of skin and lung fibrosis, following decrease of infiltrating CD3+T cells,
in bleomycin-induced SSc model mice. No obvious side effects were observed. Our data provide
evidence that calpains may be a primary contributor and novel therapeutic target for skin and lung
fibrosis in SSc, with a treatment perspective of its inhibitor ALLN.

Adaptive Immunity and Autoimmunity | ABSTRACTS
025

026

Immunological changes in atopic dermatitis patients treated with different dosing intervals
of dupilumab
C Dekkers,1,2 M van der Wal,2 D Bakker,1 M van Luin,3 M El Amrani,3 M de Bruin-Weller1
and F van Wijk2 1 Department of Dermatology and Allergology, University Medical Center
Utrecht, Utrecht, Netherlands, 2 Center for Translational Immunology, University Medical
Center Utrecht, Utrecht, Netherlands and 3 Department of Clinical Pharmacy, University
Medical Center Utrecht, Utrecht, Netherlands
Dupilumab, a fully human IgG4 monoclonal antibody targeting the interleukin-4 receptor alpha
(IL4Rα), substantially improves disease severity in patients with atopic dermatitis (AD). While recent
daily practice studies have shown that dose reduction of dupilumab is possible in patients with
controlled AD, the associated biological effects are currently unknown. Therefore, we studied the
dupilumab levels in serum and effects of dupilumab on IL4Rα occupancy, T-cell functions and
cytokine production within skin-homing (total CLA+ and CLA+/CCR4+) subpopulations in patients
with AD who were treated with 300mg dupilumab subcutaneously every 2 weeks (Q2W), every
4 weeks (Q4W) and every 6 weeks (Q6W). As the time between injections increased, the dupilumab
levels in serum and the amount of bound dupilumab (anti-IgG4) decreased. During treatment with
300mg dupilumab Q2W and Q4W, the IL4Rα was completely occupied regardless of the number
of days between the injection of dupilumab and blood draw. Simultaneously, the Eczema Area
and Severity Index (EASI) score remained stably low and IgE levels declined. During treatment
with 300mg dupilumab Q6W, however, the IL4Rα became available again and the percentage of
proliferating (Ki67+) and Th2 cytokine producing skin-homing CD4+ T-cells increased compared to
dupilumab Q4W. This was also reflected in the clinical parameters with a slightly rising EASI score.
In summary, 300mg dupilumab Q2W and Q4W stably inhibited IL4Rα with similar immunological
and clinical effects. The biological tipping point for patients with AD who are treated with dupilumab
seems to occur at the transition from 300mg dupilumab Q4W to 300mg dupilumab Q6W.

Targeting pathogenic MICA-NKG2D interactions by statins: A novel adjunct treatment
strategy for alopecia areata management?
J Gherardini,1 KE Rivas,2 J Chéret,1 N Strbo2 and R Paus1,3 1 Dr. Phillip Frost Department of
Dermatology and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami,
FL, 2 Microbiology and Immunology, University of Miami Miller School of Medicine, Miami,
FL and 3 CUTANEON, Hamburg, Germany
JAK inhibitors (JAKi), a major advance in AA therapy may not restore hair follicle’s (HF) physiological
immune privilege (IP). Yet, HF IP collapse is required for AA to develop, while HFs with intact/restored
IP are relatively AA-resistant. Therefore, additional therapeutics are needed that target pathogenic
pathways in AA that are unaffected by JAKi. Namely, NKG2D on T and NK cells is activated by
the epithelial distress signal, MICA (e.g., by “stressed” HFs), leading to HF IP collapse-inducing
IFNg secretion by T/NK cells. Statins may up-regulate expression/activity of the metalloproteinases,
ADAM10 and 17, which enhance MICA shedding and may suppress pathogenic MICA-NKG2D
interactions. To test this hypothesis in an AA context, we have co-cultured human outer root
sheath keratinocytes (ORS-KCs) with human Vd1+T Cells (TCs). These transitional immunity TCs
are increased in both lesional and non-lesional AA skin, secrete IFNg via the above MICA-NKG2D
mechanism, and attack “stressed” HFs in an AA-like manner ex vivo. ORS-KCs were pre-treated
with vehicle, IFNg or H2O2 to imitate HF IP collapse conditions and oxidative damage-induced HF
stress. After 24h, an equal number of human dermal Vd1+TCs was added for 48h, followed by FACS
analysis. This showed that Vd1+TCs become activated (increased CD69+/NKG2D+ expression) and
up-regulate cytotoxic proteins (perforin, granzyme B) when co-cultured with INFg or H2O2-treated
ORS-KC. Moreover, MICA expression by ORS-KCs is up-regulated after oxidative stress, which can
be counteracted by lovastatin treatment in vitro. Lovastatin also up-regulates both ADAM10 and
17 on ORS-KCs, which should enhance MICA shedding. This pilot study supports to systematically
re-examine well-tolerated statins as a potential adjunct AA therapeutic in future AA management
that down-regulates pathogenic, “innate” NKG2D-MICA interactions.
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Memory B cells of atopic individuals preferentially express IL-31RA: a putative role of IL-31
in B cell biology
Z Unger,1 C Gomez-Casado,1 A van Lierop,1 G Pongratz,2 D Bleck2 and B Homey1
1 Department of Dermatology, University Hospital Düsseldorf, Medical Faculty, HeinrichHeine University Düsseldorf, Germany, Düsseldorf, Germany and 2 Department of
Rheumatology, Hiller Research Center Rheumatology, University Hospital Düsseldorf,
Medical Faculty, Heinrich-Heine-University, Düsseldorf, Germany
The novel cytokine IL-31 and its receptor have been shown to play a central role in bridging
the immune system with neurons, epithelial surfaces and connective tissues. Although increasing
evidence has demonstrated their role in inflammation, their involvement in the expansion of
distinct leukocyte subsets is not fully understood. Detailed analyses of Il31-transgenic (Eµ-Lck)
mice indicated that next to the induction of pruritus and skin lesions, mice also presented enlarged
lymph nodes with increased B cell frequency. Therefore, we aimed at characterizing the role of IL-31
signaling in B cell biology. Using flow cytometry, the frequency of total B cells and specific B cell
subsets was assessed in peripheral lymph nodes and bone marrow of Il31-transgenic (Eµ-Lck) mice
and wild-type controls. Moreover, IL-31RA expression was analyzed on human B cell subsets from
peripheral blood of healthy and atopic dermatitis donors. We observed a significantly increased
frequency of CD19+ B cells in bone marrow and peripheral lymph nodes in Il31-transgenic mice.
Detailed analyses of B cell subsets indicated that Il31-transgenic mice showed a higher frequency of
plasmablasts in peripheral lymph nodes. In human, memory B cells represented the major population
expressing IL-31RA within the B cell compartment. Furthermore, atopic dermatitis patients with
elevated IgE levels (>1000 kU/l) showed a higher IL-31RA expression on memory B cells compared
to healthy donors. This is of particular interest since DOCK8 acts as a negative regulator of IL-31.
DOCK8 deficiency-related hyper-IgE syndrome presents with elevated serum IgE levels and severe
atopic dermatitis with increased IL-31 expression. Taken together, these findings point to a novel
role of IL-31 in B cell biology and an atopic IgE-producing phenotype.

A role for FcγRIIB in systemic sclerosis
K Sawada,1 Y Hamaguchi,1 N Numata,1 K Mizumaki,1 K Oishi,1 S Maeda,1 Y Ikawa,1
A Komuro,2 K Takehara1 and T Matsushita1 1 Dermatology, Kanazawa university, Kanazawa,
Japan and 2 Plastic surgery, Kanazawa university, Kanazawa, Japan
Systemic sclerosis (SSc) is a systemic autoimmune disease characterized by excessive fibrosis of
the skin and internal organ. FcγRIIB, a low-affinity receptor for the Fc fragment of IgG, is expressed
on the surface of several leukocyte subsets and functions in negative feedback pathways to downregulate B cell antigen receptor signaling. To elucidate the role of FcγRIIB in the development of
fibrosis, a murine bleomycin (BLM)-induced scleroderma model was examined in mice lacking
FcγRIIB (FcγRIIB-/- mice). FcγRIIB expression on B cells of patients with SSc and healthy controls
was also examined. The severity of fibrosis in the skin and lungs was significantly greater in BLMtreated FcγRIIB-/- mice than in BLM-treated wild-type (WT) mice. In the skin of BLM-treated mice,
the numbers of CD8+ T cells, F4/80+ macrophages, MPO+ neutrophils, NK1.1+NK cells, and B220+
B cells were significantly higher in FcγRIIB-/- mice than in WT mice. The expression of TNF-α and
IL-1β was significantly higher in FcγRIIB-/- mice than in WT mice as was the expression of ICAM-1,
CXCL2, and CCL3 in the affected skin. Adoptive transfer of splenic leukocytes from FcγRIIB-/- mice
into WT mice resulted in exacerbated skin and lung fibrosis compared with WT mice without
adoptive transfer. These results indicate that FcγRIIB plays an inhibitory role in skin and lung
fibrosis. On the other hand, the expression levels of FcγRIIB on SSc naïve and DN memory B cells
were significantly increased compared to healthy controls. Increased FcγRIIB expression levels on
double negative memory B cells were associated with presence of interstitial lung disease. Thus, SSc
B cells may exhibit compensatory elevation in the expression levels of FcγRIIB in order to suppress
the abnormal activation of B cells.
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Possible plasticity of cytotoxic resident memory T cells in fixed drug eruption
Y Matsumura, R Watanabe, H Azukizawa and M Fujimoto Dermatology, Osaka university,
Suita, Japan
Fixed drug eruption (FDE) repeats in the same sites and the lesions increase by repetitive exposure
to the causative drug. Although FDE is regarded to be mediated by skin resident memory T cells
(TRM), which are sessile and do not recirculate from skin, the clinical characteristics of FDE cannot
be fully explained by the known functions of TRM in human. In order to elucidate the contribution
of TRM in the FDE manifestation, skin T cells isolated from lesions of total five recurrent and four
cured FDE subjects, and total seven controls from surgical discards were analyzed for the expression
of cell-surface molecules representing the phenotypes of TRM and central memory T cells (TCM) by
flow cytometry. Then, recurrent FDE lesions turned out to be enriched with T cells bearing the mixed
phenotype of TCM and cytotoxic TRM with CD49a expression (% TCM in CD8: 22.54 ± 10.59 % in
recurrent FDE, 1.14 ± 1.21 % in cured FDE, 2.70 ± 2.91 % in control, p < 0.05 between recurrent
and cured FDE; % CD49a in CD8: 94.51 ± 4.52 % in recurrent FDE, 84.99 ± 4.29 % in cured FDE,
52.74 ± 25.57 % in control, p < 0.05 between recurrent FDE and control). In two recurrent FDE
subjects, the isolated lesional CD49a+ cytotoxic TRM, lesional CD49a- CCR7+ TCM, blood TCM,
and blood effector memory T cells were analyzed for the commonality of T-cell receptor (TCR)
repertoire by high-throughput sequencing analysis. Actively proliferating lesional cytotoxic TRM
and lesional TCM shared the same TCR repertoire, with 23 TCR clones overlapped between 186
lesional cytotoxic TRM clones and 193 lesional TCM clones in FDE 1, and 23 clones overlapped
between 400 lesional cytotoxic TRM clones and 269 lesional TCM clones in FDE 2. However,
these common TCR clones were not found from blood TCM fraction in both subjects. Our results
thus imply the differentiation direction from lesional cytotoxic TRM to lesional TCM phenotype in
human, and this plasticity may explain the expanding disease nature of FDE.

The Role of FasL-dependent Signaling in the Pathogenesis of Pemphigus Vulgaris
MF Schmidt, MA Feoktistova, D Panayotova-Dimitrova and AS Yazdi Dermatology and
Allergology, Uniklinik RWTH Aachen, Aachen, Germany
Pemphigus vulgaris is a chronic, life-altering bullous autoimmune disease with production of
antibodies against the desmosomal proteins Desmogleins 3 and 1 (Dsg) causing acantholysis.
Ubiquitous antibody deposition but discontinuous disease manifestation indicate the possible role
of cofactors. In this study, we focus on FasL as a putative cofactor in PV-related acantholysis.
To study cell-death dependent processes during PV, we used the spontaneously immortalized
keratinocyte cell line HaCaT stimulated with AK23 (anti-Dsg3 ab) together with FasL as a cofactor.
To this aim we 1. tested the stability of monolayers in the dispase-based keratinocyte-dissociation
assay, 2. studied the cleavage status of various proteins by Western Blot and 3. investigated cell
viability and cell death via Crystal Violet and FACS. FasL is an activator of the extrinsic apoptotic
pathway. In our experiments, we first defined a sublethal concentration of FasL that was sufficient
to activate the caspase cascade but did not yet lead to acantholysis in vitro. Costimulation with
FasL and AK23 resulted in an increased fragmentation of the monolayers compared to stimulation
with AK23 alone. Importantly, treatment of the monolayers with AK23 alone for 4h led to a partial
cleavage of caspase 8 (initiator caspase), while the following apoptotic caspase cascade was not
activated. Even after prolonged incubation with AK23, there was no increase in cell death. In line
with these results, the pan-caspase inhibitor zVAD-fmk could not prevent from AK23-induced
acantholysis. This was further confirmed in HaCaT cells overexpressing cFLIP short in which caspase
8 activation is blocked. These data suggest that although AK23-induced caspase 8 activation is
not relevant for early acantholytic processes, apoptotic caspase cascade-inducing cofactors may
have an impact on the pathogenesis of pemphigus vulgaris. This is of great interest due to possible
interactions with inflammatory caspases and other signaling pathways in context of pathophysiology
and therapeutic approaches.
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Bullous pemphigoid and dipeptidyl peptidase 4 inhibitors: a prospective case-control study
in an Italian population
F Mariotti,1 A Pira,1 F Moro,1 B Didona,1 C Di Campli,1 M Collina,1 I Esposito,2 D Pitocco,2
C De Simone2 and G Di Zenzo1 1 IDI-IRCCS, Rome, Italy and 2 Policlinico A. Gemelli IRCCS,
Rome, Italy
The knowledge regarding the risk of bullous pemphigoid (BP) in patients with type 2 diabetes (T2D)
taking dipeptidyl peptidase 4 inhibitors (DPP4i) is based on case reports, pharmacovigilance database
analyses, randomized clinical trials and retrospective observational studies. To further investigate
the relationship between taking DPP4i and the risk of BP and to characterize demographic, clinical
and immunological profile of DPP4i associated patients we conducted a prospective case-control
study in an Italian population. Two hundred and nine BP and 308 T2D consecutive patients were
enrolled in two referral centers for autoimmune bullous diseases from 2019 to 2022. One hundred
and eight patients were BP, while one hundred and one were T2D BP (48%), demonstrating a high
prevalence of T2D in BP patients. Almost half of T2D BP patients were DPP4i users showing that
1 of 4 BP patients had an induced disease caused by a known drug. Overall, DPP4i intake was
associated with a 2.3-fold increased risk for BP (95% CI, 1.7-3.0) and the most used DPP4i was
linagliptin with a 2.1-fold increased risk for BP (95% CI, 1.2-3.7). It is interesting to note that mean
age increased together with the male proportion from 108 non-T2D BP to 51 non-DPP4i users T2D
PB and to 50 DPP4i users T2D PB (75.0 years old and male 50%; 77.9 years old and male 51%; 80.0
years old and male 60%, respectively). Immunoglobulin (Ig)G humoral response of DPP4i users BP
to BP180 and BP230 antigens was reduced in frequency and titers compared with those of patients
non-DPP4i users. In particular, a peculiar immunological profile was characterized by reactivity to
multiple BP180 epitopes. This study demonstrates that treatment with DPP4i, especially linagliptin,
was significantly associated with an increased risk of BP among T2D patients. In addition, DPP4i
users BP present specific demographic and immunological features.

Sebaceous glands are actively and differentially involved in the pathogenesis of atopic
dermatitis and psoriasis as revealed by spatial transcriptomics
P Seiringer,1 C Hillig,2 A Schäbitz,1 S Eyerich,3 F Fazekas,4 CC Zouboulis,5 T Biedermann,6
K Eyerich1 and D Töröcsik4 1 Division of Dermatology and Venerology, Department of
Medicine Solna and Center for Molecular Medicine, Karolinska Institutet, Stockholm,
Sweden, 2 Institute of Computational Biology, Helmholtz Zentrum München - German
Research Centre for Environmental Health, Munich, Germany, 3 ZAUM-Center of Allergy
and Environment, Technical University and Helmholtz Center Munich, Munich, Germany,
4 Department of Dermatology, Faculty of Medicine, University of Debrecen, Debrecen,
Hungary, 5 Departments of Dermatology, Venereology, Allergology and Immunology,
Dessau Medical Center, Brandenburg Medical School Theodor Fontane, Dessau, Germany
and 6 Department of Dermatology and Allergy, Technical University of Munich, Munich,
Germany
The primary function of sebaceous glands (SGs) is to produce the lipid rich sebum and thereby
contribute to hair and skin lubrication. Recent findings however revealed that SGs may have
immunoregulatory functions as well. We performed spatial transcriptomics (ST) on lesional and
autologous non-lesional human skin samples of patients with psoriasis (PsO), atopic dermatitis (AD).
Differentially expressed genes were identified followed by pathway enrichment analysis. Finally, a
meta-analysis was done using RNAseq data from SZ95 human sebocytes treated with a combination
of IL17 and TNFa to mimic the effect of a PsO-like microenvironment. Besides confirming that SGs
contribute to skin homeostasis with a cell type specific lipid metabolism, we identified a large set
of genes that were so far not known to be expressed in in-vivo SGs. In PsO samples, keratinization
and immune function related genes were differentially expressed. In addition, we found that SGs
of both diseases may contribute to extracellular matrix remodeling and detected a different set of
genes that may be causative for the decreased size and number of SGs in the two diseases. Therefore,
SGs are not bystanders in chronic inflammatory skin diseases like PsO and AD, but may actively
may modulate inflammation and extracellular matrix remodelling in a disease specific manner.
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A “two-strike” model for psoriasis: an in vivo human study
E Scala,1 A Schäbitz,1 C Hillig,2 A Pilz,5 M Meinel,2 TA Dietl,2 MP Menden,2,3,4 K Eyerich,1,5
J Thomas1,6 and N Garzorz-Stark1,6 1 Department of Medicine Solna and Center for
Molecular Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Institute of Computational
Biology, Helmholtz Zentrum München - German Research Centre for Environmental Health,
Neuherberg, Germany, 3 Department of Biology, Ludwig-Maximilians University, Munich,
Germany, 4 German Center for Diabetes Research (DZD e.V.), Neuherberg, Germany,
5 Department of Dermatology and Venereology, Medical Center, University of Freiburg,
Freiburg, Germany and 6 Department of Dermatology and Allergy, Technical University of
Munich, Munich, Germany
Imiquimod (IMQ), a TLR 7/8 agonist, was shown to induce a self-limited Th17-dominated contact
dermatitis in healthy skin, but not the full picture of psoriasis. Whilst such an innate “first strike”
of IMQ is needed for inducing inflammation, a “second strike” might perpetuate inflammation
and induce the characteristic phenotype of psoriatic plaques. Here, IMQ was tested on clinically
healed plaques of 5 psoriasis patients for inducing a “second strike”, namely the activation of
CD103+ tissue-resident memory T cells (TRM) that recognize specific cutaneous antigens and thereby
maintain the inflammatory response in the skin. Former psoriatic lesion (FL) and never-affected
area as control (NL) were treated with IMQ 5% cream, 0.2 g/cm2, twice a week for 4 weeks. Skin
biopsies (n=2) were collected at baseline and day 28 from each site and processed for histology,
FACS and bulk RNA-seq analysis. Only 1 patient showed the full clinical and histological picture
of psoriasis in activated FL. Results were also confirmed by transcriptome analysis using an existing
dataset on psoriasis. Moreover, an increased number of CD4+CD103+KI67+ cells was detected in
the skin of this patient compared to the others. Interestingly, preliminary data hints at triggering
of T cell proliferation by autoantigens from the skin in this patient. We validated for the first time
a “two-strike” model for psoriasis, potentially leading to “treat hard and early” concepts to avoid
the accumulation of TRM in the skin and thus prevent relapse-remitting affection of the same sites.

Impaired frequency and function of transitional B cells in patients with pemphigus vulgaris
A Polakova,1 D Didona,1 J Holstein,2 C Baum,1 F Solimani,3 K Ghoreschi,3 M Hertl,1
W Pfützner1 and C Möbs1 1 Department of Dermatology and Allergology, Philipps University
Marburg, Marburg, Germany, 2 Department of Dermatology, University Medical Center,
Eberhard Karls Universität Tübingen, Tübingen, Germany and 3 Department of Dermatology,
Venereology and Allergology, Charité-Universitätsmedizin Berlin, Berlin, Germany
Pemphigus vulgaris (PV) is an autoimmune disease clinically characterized by blisters on the skin
and/or mucosa. Pathophysiologically, PV is mediated by close interaction of B cells and autoreactive
T cells, inducing proliferation, differentiation, and production of autoantibodies targeting desmosomal
adhesion proteins, namely desmoglein 3 and/or 1. To elucidate B cell changes at different stages of
PV, canonical B cell populations, like naïve, memory, transitional, non-switched, switched B cells,
and plasmablasts were monitored in peripheral blood. Our results revealed that transitional B cells,
which represent a crucial link between immature B cells in the bone marrow and mature peripheral
B cells, were significantly decreased in active PV patients, i.e. newly diagnosed and chronic,
compared to remittent PV patients and healthy controls. Moreover, after B cell depletion therapy,
their frequencies in active patients recovered to levels of healthy controls, suggesting a deficit
in this population may contribute to the PV pathophysiology. As a regulatory role of transitional
B cells under inflammatory conditions was suggested in other autoimmune diseases, we determined
their regulatory capacity via TGF-β, IL-10, and IL-35 secretion but also pro-inflammatory IL-6.
Interestingly, transitional B cells from active patients were refractory to further stimulation by CpG
and CD40L, resulting in diminished production of regulatory cytokines. Thus, our findings indicate
that both diminished frequency and decreased regulatory capacity of transitional B cells in active
stages render them unable to effectively inhibit autoimmune processes in PV.

035

036

Characterization of a murine model of dermatitis induced by oxazolone
A Gavalda, E Calama, A Blanco and N Godessart R&D, Almirall, Barcelona, Spain
Atopic dermatitis (AD) is a chronic, relapsing, inflammatory skin disease characterized by pruritus
and eczematous skin lesions. It has been described that the repeated topical application of the hapten
oxazolone to the ears of sensitized mice cause lesions that mimic some features of AD. However, in
most of the published reports the number of challenges is significantly high (6 to 12), which translates
into a long duration of the assay and causing a significant distress to the animals. In the present
study we have characterized a model of dermatitis induced by 4 challenges of oxazolone applied on
days 7, 9, 11 and 14 post-sensitization. Ear samples were obtained on day 15. Using this protocol,
the main clinical signs consist of an increase in ear skin thickness and erythema. Histological
analysis reveals the presence of a diffuse, moderate acanthosis with frequent areas of parakeratosis
and pustules. A dermal infiltration of macrophages, lymphocytes and polymorphonuclear cells, as
well as proliferation of fibroblasts is also observed. Skin biopsies show increased levels of mRNA
expression of 11 cytokines, including the Th2 markers IL-4, IL-13, IL-22 and IL-31, and a reduction
in the expression of loricrin, indicating barrier disruption. To further validate the model, we assessed
the effect of commercial formulations of the anti-inflammatory drugs betamethasone, tacrolimus
and crisaborole. The three topical treatments were able to reduce ear thickness, erythema and
the expression of IL-4, IL-13 and IL-33, whilst increasing that of loricrin. Of note, betamethasone
inhibited IL-22 expression whereas tacrolimus increased it and crisaborole had no effect at all.
Overall, our results show that this model replicates several AD features and respond to approved
topical drugs, making it suitable for screening purposes.
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T cells in resolved allergic contact dermatitis drive inflammation and MMP-12–driven tissue
modulation
I Gallais Sérézal,1,2,3 P Tajpara,3 T Schønfeldt,4 B Ignatov,3,4 E Hoffer,3,4 M Ehrström,5 S Nylén,6
M Matura,7 K Melican8 and L Eidsmo4,3 1 INSERM, Besancon, France, 2 Dermatology,
Besancon university hospital, Besancon, France, 3 Division of Rheumatology, Department
of Medicine Solna, Karolinska Institutet, Stockholm, Sweden, 4 Department of Microbiology
and Immunology, Leo Foundation Skin Immunology Center, Copenhagen, Denmark,
5 Department of Reconstructive Plastic Surgery, Karolinska University Hospital Solna,
Stockholm, Sweden, 6 Department of Microbiology, Tumour and Cell Biology, Karolinska
Institutet, Solna, Stockholm, Sweden, 7 Dept of Dermatology, Skaraborgs sjukhus, Skövde,
Sweden and 8 Department of Neuroscience, Karolinska Institutet, Solna, Stockholm, Sweden
Pathogenic memory T cells are implicated in the local relapse of allergic contact dermatitis (ACD),
vitiligo and psoriasis. Here we investigate how resident T cells initiate relapses in response to the
allergen Methylisothiazolinone (MI). MI–related ACD was sampled two months and two years
after resolution of disease. T cells were activated in skin explants with MI or the pan T-cell agonist
OKT-3. Epidermis was analysed by RNAseq, Nanostring and multiplex methods. Metalloproteinase
12 (MMP-12)–induction by ACD–related cytokines was assessed in primary keratinocytes and
fibroblasts and a humanized xenograft mouse model was used. Ex vivo activation of T cells in
resolved ACD induced chemokines and cytokines involved in immune cell recruitment and tissue
remodeling, including the collagenase MMP-12. In response to cytokine stimulation, human primary
fibroblasts and keratinocytes had the capacity to overexpress and release MMP-12. Local injections
of MMP-12 and ACD–associated cytokines in vivo resulted in degradation of the Collagen IV–rich
basement membrane separating the epidermis and dermis and a redistribution of T cells within the
skin. Resident T cells in resolved ACD induce MMP-12–driven tissue remodeling that facilitates
recruitment of local T cells. Our findings emphasize the potential for topical T cell eradication to
promote deep remission of relapsing inflammatory dermatoses.
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Bermekimab, Anti-Interleukin-1α Antibody, Inhibits Skin Injury Induced Response in Healthy
Volunteers
MW Leung,1 J Angsana,1 K Chen,1 BE Keyes,1 Y Zhuang2 and EG Ghorayeb3 1 Janssen
Research & Development LLC, San Diego, CA, 2 Clinical Pharmacology & Pharmacometrics,
Janssen Research & Development LLC, Spring House, PA and 3 Immunology Global Medical
Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, Horsham, PA
Interleukin-1 alpha (IL-1α) is constitutively expressed in epithelial cells located at barrier sites,
such as skin, lung, and gut. Upon cellular death, injury or infection, IL-1α is released. Serum
levels of IL-1α are largely undetectable in healthy volunteers (HV), or atopic dermatitis (AD) and
hidradenitis suppurativa (HS) patients, while levels in the skin, especially in the epidermis and
exudates from HS tunnels, are highly concentrated. Bermekimab (BMK) is a first-in-class fully
human anti-IL-1α monoclonal antibody that has been tested in Phase-2A AD and HS studies. To
support understanding of PK/PD relationships, we developed a human skin explant model to assess
proteomic and transcriptomic effects of IL-1α blockade on injury-induced inflammation. After
24-hours culture, IL-1α was detected in the media. Ex vivo IL-1α blockade resulted in significant
decreases of CXCL1, IL-8, GCSF and IL-6 levels compared to untreated 24-hours samples (p<0.05
for all analytes), and consistent reduction of 73 genes (N=10 donors). Next, we utilized this model
to measure post-treatment skin PD effects in HV receiving a single dose of BMK in a Phase 1 study
(NCT04544813). BMK exhibited linear PK following a single IV (400-1200mg) or SC (200-800mg)
administration. Consistent with ex vivo blockade, CXCL1, IL-8, GCSF and IL-6 were reduced in
culture media from post-dose versus pre-dose skin explants with significantly higher % reduction
of IL-8 and IL-6 observed in the 800mg compared to the 200mg SC cohorts (p<0.05 for both
analytes). Down-regulation of the same 73 genes in skin explants were also observed. These data
support the relevance of IL-1α as a key skin alarmin driving tissue injury inflammation, and BMK
reduces the downstream skin injury responses. Clinical research evaluating BMK in inflammatory
skin diseases is ongoing.

Autoantibody landscape of cutaneous disorders revealed by wet protein array.
KM Matsuda,1 A Yoshizaki,1 K Yamaguchi,2 E Fukuda,3 T Okumura,2 K Ogawa,2 C Ono,2
H Kotani,1 N Goshima2 and S Sato1 1 Department of Dermatology, The University of Tokyo
Graduate School of Medicine, Tokyo, Japan, 2 ProteoBridge Corporation, Tokyo, Japan and
3 Cellular and Molecular Biotechnology Research Institute, National Institute of Advanced
Industrial Science and Technology, Ibaraki, Japan
Autoantibodies are found in various pathological conditions such as autoimmune diseases,
infectious diseases, and malignant tumors. However, their clinical implications have not yet been
fully elucidated. Herein, we employed our proteome-wide cDNA library (HuPEX) which covers
approximately 90% of the human transcriptome for proteome-wide autoantibody evaluation. In the
first step, proteome-wide autoantibody screening was conducted upon pooled serum. In the second
step, the concentration of selected autoantibodies within individual sera was quantified. Primary
screening identified a total of 565 autoantibodies in three representative inflammatory disorders:
systemic sclerosis (SSc), psoriasis, and cutaneous arteritis. Quantitative analysis revealed that each
autoantibody level either positively or negatively correlated with serum levels of C-reactive protein.
In SSc, we discovered 18 autoantibodies whose serum levels positively correlated with serum levels
of C-reactive protein. Enrichment analysis revealed that significantly high proportion of the proteins
targeted by these 18 autoantibodies was regulated by SNAI1, a transcription factor known to be
upregulated in SSc skin. Sum of these autoantibodies was significantly associated with the clinical
manifestations of SSc. Similar results were obtained for psoriasis and cutaneous arteritis. In addition,
488 autoantibodies were detected from the sera of malignant melanoma. Notably, patients with
metastases had increased overall autoantibody production compared to those with tumors limiting
to the primary site. Collectively, our novel technology can reveal the “autoantibody landscape” of
human subjects and may provide novel clinical biomarkers.
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Functional profile of circulating eosinophils in atopic dermatitis
F Dezoteux,1,2 P Marcant,1,2 S Azib,1 A Dendooven,2 G Lefèvre2,3 and D Staumont-Sallé1,2
1 Service de Dermatologie, Centre Hospitalier Universitaire de Lille, Lille, France, 2 U1286Infinite-Institute for Translational Research in Inflammation, Univ. Lille, Inserm, Lille, France
and 3 Département de Médecine Interne et Immunologie Clinique, Centre de Référence
National des Syndromes Hyperéosinophiliques (CEREO); Institut d’Immunologie; Centre de
Référence des Maladies Auto-immunes Systémiques Rares du Nord et Nord-Ouest de France
(CeRAINO), CHU Lille, Lille, France
Atopic dermatitis (AD) may be accompanied by an increase in blood eosinophil (Eos) levels. A
role for Eos in the pathophysiology of this disease is therefore suspected but not yet elucidated
and justifies the need to clarify their functional profile. We conducted a prospective monocentric
study that assessed the Eos phenotype between patients with moderate to severe AD (aged over
18 who fulfilled with AD UK working party criteria and presented a moderate or severe form of
AD defined by SCORAD score ≥ 25 and/or EASI score ≥ 7) and healthy subjects (aged over 18,
without atopic comorbidities or immunomodulatory treatment). Patients were included between
December 2020 and April 2021. We included 23 patients (mean age at 33 y-o) and 14 healthy
control subjects (HCS). Mean SCORAD was at 56.9. DA patients had a mean blood Eos level of
322.7/mm3 (vs 130.2/mm3 in HCS, p<0.0001). Mean fluorescence intensity of surface expression
of CD125 (p=0,04), CD63 (p=0.01), CRTH2 (p=0.0002) and CCR3 (p<0.0001) were lower on Eos in
AD patients compared to HCS. Conversely, CD69 surface expression was increased in AD patients
(p=0.006). This profile was consistent with a higher level of Eotaxin-2 (p=0,0003), IL-3 (p=0,02)
and TARC (p<0,0001) in the serum of AD patients. IL-4, IL-13 and IL-5 serum levels tended to be
significatively higher compared with HCS. The phenotypic profile of circulating Eos from AD patients
is distinct from HCS, reinforcing the concept of “priming” profile of Eos which are being functionally
programmed to act in a tissue. This specific profile of Eos in AD justifies a better understanding of
the exact role of Eos in AD.

Increased Interleukin-36γ in keratinocytes may induce epithelial-mesenchymal transition in
patients with systemic sclerosis
AA Enoki, Y Ototake, M Suzuki, Y Watanabe, M Asami, N Ikeda, N Takamura, M Kanaoka,
T Watanabe and Y Yamaguchi Department of Environmental Immuno-Dermatology,
Yokohama City University Graduate School of Medicine, Yokohama, Japan
Systemic sclerosis (SSc) is a connective tissue disease characterized by autoimmunity, vasculopathy,
and fibrosis. Several studies demonstrated the involvement of various cytokines including IL-1 in SSc.
IL-36 cytokines, a subgroup of IL-1 family, comprise IL-36α, β, γ, IL-36Ra, and IL-38. IL-36α, β, γ are
known to promote inflammatory response, which is mainly produced by epithelial cells. Whereas,
IL-36Ra as well as IL-38 may have anti-inflammatory effect. Recent reports suggest that epidermis
may play an important role in the pathogenesis of SSc, although the involvement of IL-36 family
is still unclear. Thus, we focused on IL-36 family regarding its level and function in SSc. IL-36α, β,
γ and IL-38 expressions were evaluated by immunohistochemistry in skin tissue from SSc patients
and healthy controls, and for IL-36γ by western blot analysis. Serum IL-36γ levels were evaluated
by ELISA in 61 patients with SSc and controls. As results, IL-36γ expression levels were significantly
higher in epidermis of SSc patients compared to that in controls and sera of SSc patients also had
increased levels of IL-36γ. To analyze a role of IL-36γ in SSc, cultured healthy keratinocytes were
stimulated with IL-36γ, and expression levels of epithelial-mesenchymal transition (EMT)-related
factors were analyzed by qRT-PCR and Immunofluorescence. Expression levels of E-cadherin were
significantly downregulated while that of Slug and Vimentin were increased in IL-36γ-stimulated
keratinocytes with or without TGFβ than that in controls. Furthermore, skin fibroblasts in the
presence of IL-36γ significantly induced Egr-1 expression. In conclusion, increased levels of IL-36γ
in epidermis may be involved in the fibrotic pathogenesis of SSc by inducing EMT.

Vildagliptin administration alters mouse skin proteome
A Nätynki,1 N Kokkonen,1 J Tuusa,1 S Ohlmeier,2 U Bergmann2 and K Tasanen1 1 Dermatology,
PEDEGO Research Unit, Medical Research Center Oulu, Oulu Univ. Hospital and Univ. of
Oulu, Oulu, Finland and 2 Biocenter Oulu, Faculty of Biochemistry and Molecular Medicine,
Univ. of Oulu, Oulu, Finland
Bullous pemphigoid (BP) is a subcutaneous blistering skin disease in which IgG autoantibodies are
formed against the hemidesmosomal protein BP180. Epidemiological studies have revealed a strong
association between an increased risk of BP and the use of dipeptidyl peptidase 4 inhibitors (DPP4i/
gliptins), especially vildagliptin. We performed a proteomic study on vildagliptin-exposed mice to
reveal factors for the development of DPP4i-associated BP. We administered vildagliptin via drinking
water to mice (control group, n = 5, treatment group n = 6) for three months and used minimum
two-dimensional difference gel electrophoresis (2D-DIGE) to study the effects of vildagliptin on the
skin proteome. We identified protein spots with mass spectrometry (MS) and validated results using
label-free shotgun MS, immunoblotting (IB), qPCR, and immunohistochemistry (IHC). We detected
an upregulation of beta-actin (treatment/ctrl ratio of 1.76) and moesin (1.74) in vildagliptin-treated
mice in 2D-DIGE and IB, and an increase of galectin-1 (4.18) in MS. A downregulation of DPP4
(0.83) was detected in IB. IHC showed that vildagliptin decreased staining of moesin, galectin-1,
and DPP4 in the epidermal keratinocytes and dermal fibroblasts. In addition, IB showed a decrease
of BP180 (0.68) in vildagliptin-treated mice. The discrepancies between 2D-DIGE and IHC results
may arouse from the partition by the solubility in the former and/or epitope masking/modification
in the latter. The skin morphology of vildagliptin-treated mice was normal. No differences were
observed in mRNA level in qPCR analysis. We conclude that vildagliptin administration alters mouse
cutaneous protein expression of beta-actin, moesin, galectin-1, DPP4, and BP180. These proteins
participate e.g., in cytoskeleton-cell membrane interaction, and T-lymphocyte regulation, which
could have a role in the breakage of immunotolerance against BP180 in DPP4i-associated BP.

Epidermal leucotriene B4 receptor expression as a marker of regulatory T-cell–driven
responses in resolved psoriasis
Y El Mahi,1 A Varin,3 J Pais-De-Barros,3 F Aubin,2,1 P Saas1 and I Gallais Sérézal1,2 1 INSERM,
Besancon, France, 2 Dept of Dermatology, Besancon university hospital, Besancon, France
and 3 Lipidomic Facility UMR1231, Université de Bourgogne Franche-Comté, Dijon, France
Pathogenic memory T cells are implicated in the local memory of chronic skin diseases. The factors
underlying their persistence and function in human resolved epidermis are not understood. Lipid
composition and transcriptional programs of lipid metabolism are known to be altered in active
and non-lesional psoriasis, and the faculty of resident T cells to uptake fatty acids is essential to
their local survival. Here, we wished to correlate the functionality of epidermal T cells in resolved
skin of psoriasis patients to the lipid metabolism using transcriptomic data. Skin biopsies from
patients with psoriasis were collected both on resolved and non-involved (non-lesional) areas,
as well as in healthy controls. Flow cytometry was performed on epidermal cell suspension of
healthy controls, with assessment of T cell surface markers and cytokine production. T cells were
activated in skin explants with the pan T-cell agonist OKT-3 compared to an IgG2a control. The
RNA purified from the epidermal compartment was analyzed by a custom panel from Nanostring
focused on inflammatory markers and lipid metabolism. In healthy epidermis, the proportion of
cells expressing the checkpoint inhibitor PD1+ among T cells was negatively correlated to the
expression of the transcripts LTB4R and PTGES2 suggesting their involvement in the immune
regulation. LTB4R is a receptor of the pro-inflammatory leukotriene LTB4 and its expression was
decreased in resolved epidermis compared to non-lesional skin. Furthermore, ex vivo activation
of T cells in resolved psoriasis but not in non-lesional epidermis induced IL10 and IDO1 and the
level of this upregulation was positively correlated to the baseline level of LTB4R. Altogether, our
data suggest a link between the level of expression of LTB4R and the immune regulation present
in the resolved psoriasis epidermis.
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A novel tool to analyse the pathogenic impact of IgG binding to extracellular domain 5 of
Desmoglein 3
C Hudemann,1 Y Exner,1 R Pollmann,1 K Schneider,1 T Schmidt,1 V Spindler,2 D RafeiShamsabadi,3 F Völlner,4 J Waschke,2 R Tikkanen,4 M Hertl1 and R Eming1 1 Department of
Dermatology and Allergology, Philipps-Universität Marburg, Marburg, Germany, 2 Institute
of Anatomy and Cell Biology, Ludwig-Maximilians University Munich, Munich, Germany,
3 Department of Dermatology and Venereology, University of Freiburg, Freiburg, Germany
and 4 Institute of Biochemistry, Justus-Liebig-University Giessen, Giessen, Germany
Pemphigus vulgaris (PV) is a severe autoimmune blistering disease characterized by autoantibodies
(auto-ab) against the desmosomal adhesion molecules desmoglein3 (Dsg3) and Dsg1. Binding
of Dsg specific auto-ab to target structures induces an interruption of the desmosomal integrity
which ultimately results in the clinical manifestation of flaccid blisters and erosions in PV patients.
Underlying mechanisms inducing blister formation upon binding of Dsg-specific auto-ab are
largely unknown. Numerous studies demonstrated the pathogenicity of auto-ab specific for the
amino-terminal region (extracellular domain 1, EC1) of Dsg3. However, the Dsg3 specific auto-ab
response in PV patients is polyclonal, including auto-ab directed against both amino- and membrane
proximal epitopes. In this study, the pathogenicity of a murine monoclonal antibody directed against
the membrane-proximal region (EC5) of the Dsg3 ectodomain was analysed. This Dsg3-specific
antibody was isolated from the supernatant of a Dsg3-specific B-cell hybridoma and tested in
various specificity and functional assays as well as in-vivo. Results clearly demonstrate that this
murine auto-ab specifically binds human Dsg3 and is capable of inhibiting intercellular keratinocyte
adhesion accompanied by the activation of the p38 MAPK signal transduction pathway. Here, for
the first time, we can demonstrate that a specific auto-ab directed against the membrane-proximal
region EC5 of human Dsg3 exhibit pathogenic activity similar to the well characterized EC1-specific
antibody AK23 without the Ca2+ dependency. Our results deliver new aspects of a more defined
understanding of auto-ab-induced blister formation in PV.

Metatranscriptomics reveals association of α-, β-, and γ-HPVs with typical epidermodysplasia
verruciformis in a large cohort of patients with CIB1, TMC6, or TMC8 mutations
A Saeidian,1 L Youssefian,1 V Béziat,2 J Casanova,2 E Jouanguy,2 J Uitto1 and H Vahidnezhad1
1 Dermatology and Cutaneous Biology, Thomas Jefferson University, Philadelphia, PA and
2 Rockefeller University, New York, NY
Cutaneous human papillomavirus (HPV) infection typically manifests with isolated warts. However,
some patients in familial clustering develop extensive and protracted HPV infections, primarily
the β-HPV types 5 and 8, with distinct cutaneous findings. This clinical entity, epidermodysplasia
verruciformis (EV), with autosomal recessive inheritance, is characterized by numerous cutaneous
flat warts in childhood, which progress into squamous cell carcinomas later in life. The “typical”
form of EV, not vulnerable to other infections, is caused by mutations in CIB1, TMC6, or TMC8,
which impair keratinocyte-intrinsic immunity to β-HPV infection. Mutations in other genes related
to T-cell development or function, have been associated with “atypical” EV in patients with other
infections. We developed a whole-transcriptome sequencing-based method on RNA isolated from
skin biopsies for concomitant detection of viral and human genetic determinants of cutaneous wart
lesions in a cohort of 50 EV patients. This method, VirPy, can detect 926 viruses, including more
than 400 HPVs, and the corresponding human mutations. Nine distinct mutations in TMC8 (n=2),
TMC6 (n= 5) and CIB1 (n=2) in 12 distinct families, including 14 patients were detected. The most
predominant HPV in this cohort was HPV14. In addition, the RNA-seq data were examined for
variant detection and prioritization, pathogenicity confirmation, and RNA expression profiling.
Besides, we identified a total of 20 different HPVs including 16 β-, three α- and one γ-HPV(HPV128)
in a patient with TMC8 mutation. In summary, the utilization of RNA-Seq as a first-tier diagnostic
method allowed us to simultaneously profile the transcriptome of host for mutation detection and
exploring the consequences of variants of unknown significance as well as to profile the cutaneous
virome of EV patients.
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Melanocyte-targeted Bispecific PD-1 Agonists as Localized Immune Suppressants against
Vitiligo
GP Bossi, R Lopes, K Adams, V Gonzalez, K Wiseman, D Overton, R Carreira, AP Curnock,
TM Mahon and P Weber Immunocore, Abingdon, United Kingdom
Vitiligo is an autoimmune skin disease mediated by autoreactive T cells that destroy epidermal
melanocytes, causing depigmentation. Current treatments, e.g. corticosteroids or UV light therapy,
have limited efficacy with inconsistent repigmentation in many patients. Some emerging therapies,
e.g. JAK inhibitors, show promising activity but carry potential systemic safety risks. Tissuerestricted immune modulation is a promising approach to overcome many issues associated with
systemic immunosuppressants. In vitiligo, localized suppression of autoreactive CD8 T cells may
be achieved by engaging inhibitory receptors on these cells as they attack melanocytes. The PD-1
pathway is a key immune checkpoint that inhibits T cell responses and helps to maintain peripheral
tolerance. Blocking this pathway in cancer patients has been shown to cause autoimmune related
diseases, including vitiligo. Furthermore, a recent report described defective PD-L1 up-regulation
in melanocytes from vitiligo patients, suggesting that PD-1 driven tolerance is impaired in this
disease. Therefore, designing melanocyte-targeted PD-1 agonists that trigger this pathway in
attacking autoreactive T cells and inhibit their activity is an attractive approach to treat vitiligo.
Here we describe targeted PD-1 agonist bispecifics that consist of an affinity enhanced TCR targeting
domain specific for a melanocyte pHLA complex, fused to a PD-1 agonist moiety. These novel
molecules, once bound to melanocytes, activate the PD-1 pathway on interacting T cells, potently
inhibit TCR mediated signalling, suppress T cell activation and inflammatory cytokine production.
Importantly, in the absence of target cell binding, these molecules are unable to inhibit T cells. In
conclusion, the immune modulating bispecifics described here have the potential to deliver potent
melanocyte-restricted T cell inhibitors that avoid systemic immunosuppression and could improve
skin repigmentation in vitiligo patients.

Influence of dupilumab on HSV-specific immune response in atopic dermatitis
S Traidl, L Harries, P Kienlin, G Begemann, L Roesner and T Werfel Department of
Dermatology and Allergy, Hannover Medical School, Hannover, Germany
Eczema herpeticum (EH) is a disseminated, potentially life-threatening HSV infection in atopic
dermatitis (AD) patients. Recently, we showed a type-2 skewed immune response to viruses in EH
patients. Dupilumab is a monoclonal antibody targeting the IL-4Ra chain, and therefore acts directly
against type-2 inflammation. Molecular investigations examining the impact of dupilumab on the
immune defense against viruses are lacking so far. We aimed to analyze the effect of dupilumab on
the antiviral response in AD patients with (ADEH+) and without (ADEH-) a history of EH. Blood from
56 AD patients of which 25 were treated with dupilumab as well as from 10 healthy controls was
taken and IgE binding HSV-1 gD was measured. PBMCs were stimulated with HSV-1 protein and
peptides, respectively, and antigen-reactive T cell enrichment via CD154 or CD137 was performed
followed by flowcytometry to display the polarization. Cytokine profiles of HSV-reactive T cell lines
(TCL) were examined by cytokine bead assay and MHC-I tetramer+ (HSV-UL25) CD8+ T cells were
stained for IL-4 and IFN-gintracellularly. HSV-specific IgE was increased in ADEH+ and significantly
reduced in dupilumab treatment patients. Frequencies of HSV-specific TC1 cells were elevated in
ADEH- patients treated with dupilumab compared to untreated patients. HSV-specific TH cells
showed stable frequencies under dupilumab therapy. Raised IFN-γ and reduced IL-4 production
was shown in HSV-UL25-epitope-specific T cells of dupilumab treated AD patients compared to
untreated ones. These results suggest that dupilumab strengthens the HSV-specific defense in AD
increasing the specific type-1 immune response and attenuating type-2 related reactions including
HSV-specific IgE production.
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Differentiation of Therapeutic Antibodies Targeting Interleukin-23
K Eyerich,1 JG Krueger,2 C Greving,3 K Sachen,3 D Hammaker,3 P Bao,3 E Lacy,3 M Elloso,4
Y Orlovsky,4 I McInnes5 and A Fourie3 1 Rockefeller University, New York, NY, 2 Karolinska
Institute, Stockholm, Sweden, 3 Janssen R&D, San Diego, CA, 4 Janssen R&D, Spring House,
PA and 5 University of Glasgow, Glasgow, United Kingdom
Clinically relevant differences amongst therapeutic antibodies against the same target may relate to
their unique molecular attributes. Differences in therapeutic profile across the domains of psoriatic
disease between guselkumab (GUS) and risankizumab (RIS) have been observed. To explore
potential mechanisms underpinning this, we studied GUS, a fully human IgG1 specific for interleukin
(IL)-23 with a native Fc region, and RIS, a humanized anti-IL-23 IgG1 with a mutated Fc region.
We compared binding and functional characteristics of the antigen-binding and Fc regions of these
antibodies. GUS and RIS displayed comparable picomolar affinities for binding IL-23 by KinExA and
surface plasmon resonance assays, and equivalent potency (IC50=0.2 nM) for inhibition of IL-23induced STAT-3 phosphorylation in human peripheral blood mononuclear cells. However, in cells
transfected with individual Fcg receptors (FcgRs), GUS showed strongest binding to CD64 (FcgR1),
while RIS showed negligible binding to any FcgRs, by virtue of its mutated Fc region. Furthermore,
in interferon (IFN)g-primed human monocytes, labeled GUS showed dose-dependent binding to
CD64 by flow cytometry, while RIS did not. GUS binding to CD64 on monocytes did not trigger
activation as shown by lack of cytokine or chemokine production. Importantly, CD64-bound GUS
was able to bind IL-23, as detected by anti-p40 staining. In conclusion, compared with RIS, GUS
uniquely binds both CD64+ myeloid cells and IL-23. CD64+ mononuclear phagocytes are enriched
in psoriatic skin and serve as the dominant IL-23 source. Taken together, GUS presence may be
enriched within the inflamed tissue microenvironment by binding to CD64, neutralizing IL-23 at its
cellular source, potentially leading to durable response and observed therapeutic differences within
the class. Further studies are warranted to generate additional evidence supporting this hypothesis.
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The transcriptional landscape of hidradenitis suppurativa at single-cell and spatial resolution
X Du-Harpur,1,2 C Ganier,1 N Harun,1 E Rashidghamat,3,1 N Luscombe,4,2 F Watt1,5 and
M Lynch1 1 King’s College London, London, United Kingdom, 2 The Francis Crick Institute,
London, United Kingdom, 3 Guys and St Thomas’ NHS Foundation Trust, London, United
Kingdom, 4 Okinawa Institute of Science and Technology Graduate University, Okinawa,
Japan and 5 EMBO, Heidelberg, Germany
Hidradenitis suppurativa (HS) is a chronic inflammatory dermatosis characterised by painful nodules,
abscesses and sinus tracts, typically in flexural sites. It has an estimated prevalence of 2% and can
be severely debilitating. The inflammatory and immune landscape underlying HS remains poorly
understood and treatment options are limited or only partially effective. We have performed global
transcriptional profiling at single-cell and spatial resolution on axillary HS skin. This has revealed
striking differences in comparison to healthy skin and other inflammatory skin diseases such as
psoriasis and eczema. We find over-representation of plasma cells in the immune infiltrate in
comparison with healthy and other inflammatory skin diseases. Transcriptional profiling of the B cell
population suggests that in HS tissue there is a subtype of cells with an ‘activated memory’ profile,
which have been described in autoimmune diseases. The presence of this B cell population, which
express markers associated with class switch recombination, supports the concept of diseased skin
as having the potential of acting as tertiary lymphoid tissue. There is also expansion of a fibroblasts
subpopulation associated with inflammation and vascular endothelial cells, and the follicular units
show a range of transcriptional profiles; ranging from a profile similar to normal follicular epithelial
cells to that of the interfollicular epidermis in hyperkeratinised states. Modelling of the cell-cell
interactions and subsequent pathway analysis suggests that immune cells drive the transition to
this IFE-like profile. My findings support the paradigm of HS as an autoinflammatory keratinisation
disorder. It also supports the idea of investigating the repurposing of drugs that have been developed
for other autoimmune or autoinflammatory diseases with similar underlying immune cell profiles.
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Phenotypic and functional analysis of autoreactive CD4+ T cell responses against Desmoglein
3 epitopes in pemphigus vulgaris
K Wieber, D Didona and M Hertl Department of Dermatology and Allergology, PhilippsUniversität Marburg, Marburg, Germany, Marburg, Germany
Pemphigus vulgaris (PV) is characterized by loss of immune tolerance against the desmosomal
components Desmoglein (Dsg) 1 and 3 resulting in pathogenic IgG autoantibodies which cause loss
of epithelial cell adhesion in skin and mucous membranes. Autoreactive CD4+ T cells have been
shown to be key drivers of PV as they help B cells in maturation and anti-Dsg3 IgG production. Their
detection and further characterization is thus important for identification of potential checkpoints
and development of novel therapies, although being quite challenging due to their low frequency
in peripheral blood. Here, we established an ex vivo proliferation assay to analyze CD4+ T cell
responses against immunodominant peptides of the autoantigen Dsg3. PBMCs from a cohort of
31 PV patients and 9 healthy controls (HC) were traced with a permanent fluorescent label and
stimulated with Dsg3 peptides in vitro. After 7 days, dye dilution was analyzed by flow cytometry.
Supernatants were collected and analyzed for T helper cytokines by cytometric bead arrays. The
investigated PV patients showed strong and heterogeneous T cell reactivities against the studied Dsg3
peptides. Of note, a Dsg3 epitope within in the second extracellular domain was most frequently
targeted. PV patients with active disease showed higher frequencies of autoreactive T cells than
patients in remission. Moreover, the observed T cell reactivities were clearly linked to the presence
of HLA-DRB1*04:02 and -DQB1*05:03 alleles, supported by the observation that anti-HLA class II
antibodies significantly reduced T cell proliferation. In contrast, PBMC from HC showed negligible T
cell responses. Cytokine profiling of culture supernatants revealed a predominant type 2 and type 17
signature of Dsg3-reactive T cells which is in line with recent findings. Collectively, we established
a method to detect autoreactive CD4+ T cells of PV patients ex vivo enabling their monitoring and
further profiling and to serve the development of novel treatment strategies in the future.

Identification of T cell profiles associated with Staphylococcus aureus flares in paediatric
atopic dermatitis
J Clowry,1 D Dempsey,2 T Claxton,2 A White,2 AD Irvine1 and R McLoughlin2 1 National
Children’s Research Centre, Dublin, Ireland and 2 School of Biochemistry & Immunology,
Trinity College Dublin, Dublin, Ireland
Staphylococcus aureus exacerbates barrier dysfunction and immune dysregulation in atopic
dermatitis (AD) leading to disease flares. There is an unmet need for a S.aureus vaccine which
could transform AD management. Cell mediated immunity is a key correlate of immunity for vaccine
targeting. Vaccine induced immunity however, may need to be tailored to specific anatomical sites.
This study aimed to investigate S.aureus antigen-specific T cell responses associated with S.aureus
flares in paediatric atopic dermatitis, to identify future vaccine targets. This was a single-centre
prospective study. Participants were 0-16 years old and classified as S.aureus infected AD, noninfected AD or healthy controls. 94 blood samples were collected. Circulating leukocyte populations
were phenotyped using flow cytometery and S. aureus antigen-specific T cell responses analysed,
following in vitro re-exposure to S.aureus. Cutaneous lymphocyte antigen (CLA) identified skinhoming T cells. Tape-strips were used to assess cutaneous cytokines. In S.aureus infected AD,
circulating populations of Th17 & Vδ2+γδ T cells were reduced and Vδ1+γδ T cells were elevated.
S.aureus antigen specific CLA+ Th2 & IL-10 producing T cells were also expanded. Tape strips in this
cohort had reduced IL-22 expression and elevated markers of Th2 activation. These results identify
peripheral and cutaneous immunological signatures associated with S.aureus skin infection in AD,
supporting the roles of Th17 & Vδ2+γδ T cells as mediators of site-specific protection. Impaired
host ability to limit S.aureus overgrowth is also associated with reduced cutaneous IL-22 and the
expansion of pathogen-specific immunosuppressive IL-10 & Th2 T cell phenotypes. Enhanced
Vδ1+γδ T cell expression, represents a novel target for further investigation. Future vaccine targets
in AD should include augmentation of Th17 signalling, correcting the balance of Vδ1+:Vδ2+
expression whilst counteracting deleterious Th2 & IL-10 responses.
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Clinical Serum Biomarker Profiling in TRuE-V1 and TRuE-V2 Vitiligo Studies After Treatment
With Ruxolitinib Cream
H Liu, X Gong, D Kornacki, K Butler and SH Smith Incyte Corporation, Wilmington, DE
Ruxolitinib cream was developed as a topical treatment for immune-mediated skin diseases,
including vitiligo. Ruxolitinib is an equipotent inhibitor of Janus kinase (JAK) 1 and 2. Two identically
designed randomized studies, TRuE-V1 (NCT04052425) and TRuE-V2 (NCT04057573) were
conducted in adolescent and adult participants with nonsegmental vitiligo and depigmentation
over ≤10% total body surface area. This analysis examined whether observed pharmacodynamic
effects were primarily local or systemic due to the possibility of absorption at the site of local
application. Serum samples for biomarker analysis were collected at baseline and Weeks 12,
24, and 40. The Week 24 visit corresponded to the primary endpoint for efficacy and the end
of the double-blind, vehicle-controlled period. Select samples (536 samples from 134 patients)
were analyzed for changes in biomarker expression in relation to plasma drug levels and clinical
parameters using the Olink® Target 48 Cytokine panel. Across the full panel, some serum biomarkers
significantly changed expression levels after treatment. Nevertheless, none of the changes showed
a strong correlation with plasma drug concentrations at steady state. Further, restricting analysis
to samples with the highest plasma levels of ruxolitinib, which is a more stringent comparison,
none met our significance threshold of P≤0.001. Next, the relationship of serum protein biomarker
levels to clinical parameters, including the facial and total Vitiligo Area Scoring Index (F-VASI and
T-VASI, respectively), was examined. All relationships, as defined by repeated measures correlation
coefficient (Rrm), were generally weak (Rrm<0.5); however, several analytes exhibited a consistent
and statistically significant Rrm to clinical parameters, including C-X-C chemokine ligands 9 and
10 (CXCL9 and CXCL10). Together, these data suggest that changes in serum protein levels after
treatment with ruxolitinib cream reflect local drug effects and improved clinical condition and are
not correlated with plasma levels of ruxolitinib.

Cytokine-producing B cell balance associated with skin fibrosis in patients with systemic
sclerosis
M Horii,1 N Fushida,1 T Ikeda,1 Y Hamaguchi,1 Y Ikawa,2 A Komuro2 and T Matsushita1
1 Dermatology, Kanazawa university, Kanazawa, Japan and 2 Plastic surgery, Kanazawa
university, Kanazawa, Japan
Systemic sclerosis (SSc) is an autoimmune disease characterized by skin and internal organ. Over
90% of patients with SSc are positive for autoantibodies. In addition, the serum levels of B cell
activating factor, a potent B cell stimulator, are correlated with SSc severity and activity. Thus,
B cells play an important role in SSc pathogenesis. However, two opposing B cell subsets exist:
effector B cells (Beffs) and regulatory B cells (Bregs). Interleukin (IL)-6–producing Beffs have
been shown to promote scleroderma in a mouse model, whereas IL-10–producing Bregs inhibit
sclerodoma development. In the present study, we investigated the clinical association of Beffs and
Bregs in patients with SSc. In this study, we investigated the association of B cell balance and the
skin fibrosis in SSc patients. The blood levels of IL-6–producing Beffs and IL-10–producing Bregs
were measured in 30 Japanese patients with SSc and 21 healthy subjects by flow cytometry. The
frequency of IL-6–producing Beffs in the blood was significantly (P< 0.0001) elevated in patients
with SSc (median 56.2%, range 35.3–81.3%) compared with that in healthy controls (median
41.3%, range 21.0–61.3%). In contrast, the frequency of IL-10–producing Bregs in the blood was
significantly (P < 0.05) decreased in patients with SSc (median 1.4%, range 0.5–2.8%) compared
with that in healthy controls (median 2.0%, range 1.1–3.8%). The Beff/Breg ratio was significantly
increased in patients with SSc. In addition, the Beff/Breg ratio was positively correlated with the
skin score and interstitial lung disease extent. These results suggest that dysregulation of effector
and regulatory B cell balance contributes to SSc pathogenesis. In addition, Beff/Breg ratio have the
possibility to be a new therapeutic target.
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SEB-induced IL-13 production in CLA+ memory T cells defines Th2 high and Th2 low
responders in atopic dermatitis
L Sans-De San Nicolàs,1 I Figueras-Nart,2 M Bonfill-Ortí,2 I García-Jiménez,1 A GuilabertVidal,3 L Curto-Barredo,4 M Ferran,4 E Serra-Baldrich,5 R Pujol4 and L Santamaria-Babí1 1 Grup
d’Immunologia Translacional, Departament de Biologia Cel.lular, Fisiologia i Immunologia,
Universitat de Barcelona (UB), Barcelona, Spain, 2 Departament de Dermatologia, Hospital
de Bellvitge, Universitat de Barcelona (UB), L’Hospitalet de Llobregat, Spain, 3 Departament
de Dermatologia, Hospital General de Granollers, Granollers, Spain, 4 Departament de
Dermatologia, Hospital del Mar, Institut Hospital del Mar d’Investigacions Mèdiques
(IMIM), Universitat Autònoma de Barcelona (UAB), Barcelona, Spain and 5 Departament
de Dermatologia, Hospital de la Santa Creu i Sant Pau, Universitat Autònoma de Barcelona
(UAB), Barcelona, Spain
There is currently no clear in vitro model to study the Th2 status in atopic dermatitis (AD).
Staphylococcus aureus, skin-homing cutaneous lymphocyte-associated antigen (CLA)+ memory
T cells and IL-13 are key players in AD. Circulating CLA+ memory T cells reflect the cutaneous
abnormalities in AD. We have studied the CLA+/- memory T-cell response to staphylococcal
enterotoxin B (SEB) when cocultured with autologous lesional epidermal cells from adult nontreated moderate-to-severe AD patients. Also, plasma and mRNA expression from the lesional skin
biopsies were analysed. Our results showed that IL-13, IL-4, IL-31, IL-17A, IL-22, CCL17 and CCL22
were preferentially produced by circulating CLA+ memory T cells activated with SEB. The IL-13
response enabled the stratification of a clinically homogeneous population into Th2 high and Th2
low groups. In the Th2 high group, in contrast to the Th2 low, the SEB-induced CLA+ T-cell IL-13
response directly correlated with eczema area and severity index (EASI), CCL17, sIL-2R and S. aureus
specific IgE plasma levels and inversely correlated with LCN2 mRNA expression. This translational
approach may complement current studies based on transcriptomics and flow cytometry and help to
explore the complex heterogeneity of AD pathophysiology from a more functionally point of view.

Combination of thymus and activation-regulated chemokine and soluble OX40 as a diagnostic
biomarker for DIHS/DRESS
S Shinkuma, Y Mitsui and H Asada Dermatology, Nara Medical University, Kashihara, Japan
Drug-induced hypersensitivity syndrome/drug reaction with eosinophilia and systemic symptoms
(DIHS/DRESS) is a severe drug-induced adverse reaction with fever, cutaneous eruptions,
hematological abnormalities, organ dysfunction, and reactivation of human herpesvirus 6 (HHV-6).
Although rapid diagnosis is necessary for the management of DIHS/DRESS, it is difficult to distinguish
the early phase of DIHS/DRESS from other drug eruptions. We have previously reported that thymus
and activation-regulated chemokine (TARC), which plays an important role in Th2-mediated
immune-inflammatory processes such as atopic dermatitis, and serum soluble OX40 (CD134),
which has an important role in allergic inflammation and functions as a cellular receptor for HHV-6
entry, can be a useful diagnostic marker for DIHS/DRESS. The sensitivity and specificity of sOX40
(cut-off value 213 pg/ml) for the diagnosis of DIHS/DRESS were 67% and 80%, respectively. Those
of TARC (cut-off value 4000 pg/ml) were 72% and 77%, respectively. In this study, in order to
reveal the relationship between serum soluble OX40 and TARC levels in the acute phase of DIHS/
DRESS as well as the sensitivity and specificity of serological test using both soluble OX40 and
TARC for diagnosis of DIHS/DRESS, we analyzed the sera of DIHS/DRESS patients presenting to our
department. We found that the two markers were significantly correlated, and the combination of
sOX40 and TARC significantly increased sensitivity to 85% but decreased specificity to 73%. The
combined determination using sOX40 and TARC levels may be useful to increase the detection
rate of DIHS/DRESS.
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Whole-transcriptome Sequencing-Based Profiling of the Cutaneous Virome in Patients with
Secondary Immunodeficiency
L Youssefian,1 A Saeidian,1 Z Saffarian,3 F Vahidnezhad,4 M Ariamanesh,2 V Béziat,5
E Jouanguy,5 J Casanova,5 J Uitto1 and H Vahidnezhad1 1 Dermatology and Cutaneous
Biology, Thomas Jefferson University, Philadelphia, PA, 2 Neyshabur University Medical
Sciences, Neyshabur, Iran (the Islamic Republic of), 3 Tehran University of Medical Sciences,
Tehran, Iran (the Islamic Republic of), 4 UCSC Silicon Valley Extension, University of
California, Santa Cruz, Santa Clara, CA and 5 Rockefeller University, New York, NY
The majority of viral infections can be self-limited in normal populations, with no requirement
for medical intervention. However, the same viruses can cause severe diseases in patients
with compromised immunity due to single-gene diseases, AIDS, hematologic malignancies, or
in those receiving immunosuppressive drugs following organ transplant. Occasionally, these
immunocompromised patients harbor more than one infectious agent, making it necessary to
perform several concomitant diagnostic tests. The prototype of such conditions is the group of
diseases associated with human papillomaviruses (HPV), a family of over 400 genetically distinct
types. We have developed a novel whole-transcriptome sequencing (RNA-Seq) based pipeline
that allows virome profiling, quantitation, and expression pattern analysis of 926 distinct viruses
by sequencing of RNA isolated from a single lesional skin biopsy. We applied this pipeline to six
patients with skin lesions associated with immune deficiency secondary to HIV, HTLV1, chronic
lymphocytic leukemia, and postrenal transplant immunosuppression. In five cases, definitive
HPV infections were identified, in some cases caused by multiple viral types. In addition to HPV,
co-infection with other viruses (MCP, CMV, and EBV) was detected in some lesions. In one case,
identification of HTLV1 in the skin lesions was diagnostic for adult T-cell leukemia/lymphoma. These
findings attest to the power of RNA-Seq in profiling the cutaneous virome in viral skin diseases in
the context of compromised immunity.

Highly Multiplexed Digital Spatial Profiling of Resolved Psoriasis Skin From Dead Sea
Climatotherapy or Secukinumab Treated Patients
T Emmanuel,3 T Litman,1 B Ignatov,2 T Bertelsen,3 T Steiniche,4 D Lybæk,3 A Bregnhøj,3
L Eidsmo,2,5 L Iversen3 and C Johansen3 1 Department of Immunology and Microbiology,
Copenhagen University, Copenhagen, Denmark, 2 Department of Medicine, Karolinska
Universitetssjukhuset, Stockholm, Sweden, 3 Department of Dermatology, Aarhus University
Hospital, Aarhus, Denmark, 4 Department of Pathology, Aarhus University Hospital, Aarhus,
Denmark and 5 LEO Foundation Skin Immunology Research Center, Copenhagen University,
Copenhagen, Denmark
Dead Sea climatotherapy (DSC) and the IL-17A inhibitor secukinumab (SEC) are used as treatments
for psoriasis resulting in complete skin clearance among numerous patients. A kind of disease
memory is present in resolved skin indicated by the relapse of psoriasis in previously affected
areas at the cessation of effective treatment. CD103+ tissue-resident memory T-cells are believed
to contribute to this disease memory. We compared skin from patients obtaining complete skin
clearance at end of treatment (EOT) with either DSC or SEC using highly multiplexed digital spatial
profiling on the GeoMX platform. Skin punch biopsies were acquired at EOT from seven psoriasis
patients treated with DSC and seven patients treated with secukinumab who achieved complete
skin clearance. 79 proteins were evaluated in various compartments of the skin at EOT using the
Nanostring GeoMX platform. No proteins were significantly differentially expressed in the CD103+
cell microenvironment between the two cohorts. Pan-cytokeratin and phospho-ERK1/2 MAPK
(T202/Y204) were significantly increased in SEC and indoleamine 2,3-dioxygenase 1 significantly
decreased in SEC compared with DSC patients in the dermal infiltrates at EOT. In the epidermis,
programmed cell death 1 ligand 2 was significantly increased in SEC and human epidermal growth
factor receptor 2 significantly decreased in SEC compared with DSC at EOT. In conclusion, the
treatments differentially regulated several proteins at EOT highlighting differences between the
two treatment modalities despite the presence of clinically healed psoriasis skin in both cohorts.
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Detection of IgG autoantibodies against BP180 and BP230 in patients with oral lichen planus
J Hinterseher, D Didona and M Hertl Dermatologie, Uniklinikum Marburg, Marburg,
Germany
Oral lichen planus (OLP) is a chronic inflammatory disease of the oral mucosa. Two major clinical
subtypes of OLP are described, namely reticular and erosive OLP. Erosive OLP is often refractory to
topical and systemic therapy. Reticular OLP is characterized by keratotic lines (Wickham’s striae)
that produce a “lacy” pattern, while erosive OLP shows painful erosions, which can extremely
affect the quality of life of the patients. The pathogenesis of OLP is not completely understood,
but several factors seem to play a pivotal role, including IFN-gamma inducible chemokines and
IL-17. Furthermore, some authors detected in refractory cases of OLP serum IgG antibodies against
desmoglein 3, BP180, and BP230 by ELISA. Our goal was to define the antigenic specificities of
serum IgG antibodies in a series of patients with OLP and oral pemphigus vulgaris (PV). In the present
study, we analyzed a cohort of 66 OLP patients, 54 with reticular OLP and 12 with erosive OLP.
In the erosive group, we detected serum IgG autoantibodies against BP180 or BP230 in 4 patients
(33,3%) by ELISA. In contrast to erosive OLP, only 2 patients (3,7%) with reticular OLP showed
circulating IgG antibodies against BP180 or BP230. Bullous pemphigoid was ruled out by direct
immunofluorescence. In contrast to previous reports, serum levels of IgG antibodies against BP180
and BP230 did not correlate with the severity of clinical symptoms. Since PV patients also have oral
mucosal involvement, the oral PV patients were used as a control group. Of 55 patients with PV
examined, none showed the presence of BP180 or BP 230 antibodies. In contrast to OLP patients,
most oral PV patients had an adequate response to the therapy. In summary, we speculated that IgG
autoantibodies in refractory OLP are induced in response to damage caused by chronic mucosal
inflammation, which leads to loss of tolerance against components of the basal membrane zone.

Human Epithelial Resident Memory Regulatory T Cells
T Sato,1 Y Ogawa,1 K Yokoi,2 R Watanabe,2 S Shimada1 and T Kawamura1 1 Department of
Dermatology, University of Yamanashi, Yamanashi, Japan and 2 Department of Dermatology,
Osaka University, Osaka, Japan
Human resident memory regulatory T cells (Tregs) exist in the normal, noninflamed skin. Except
one, all previous studies analyzed skin Tregs using full-thickness human skin. Considering that thick
dermis contains more Tregs than thin epidermis, the current understanding of skin Tregs might be
biased toward dermal Tregs. Therefore, we sought to determine the phenotype and function of
human epidermal and epithelial Tregs. Human epidermis and epithelium were allowed to float on
a medium without adding any exogenous cytokines and stimulations for two days at 37 °C. Then,
emigrants from the explants were analyzed using flow cytometry and used in functional assays.
In addition, immunofluorescence studies using human skin samples were conducted. Foxp3 was
selectively expressed in CD4 +CD103 – T cells in the various human epithelia, as it is highly
demethylated. CD4 +CD103 – Foxp3 + cells efficiently suppressed proliferation of other resident
memory T cells. The generation and maintenance of epithelial Tregs were independent of hair
density and Langerhans cells. In conclusion, CD4 +CD103 – Foxp3 + Tregs with a suppressive
function are present in the normal, noninflamed human epidermis and mucosal epithelia.
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IL-31 causes anxiety-like behavior in a mouse model of atopic dermatitis
Y Urata,1 Y Honda Keith,2 A Honryo,1 S Nakamizo,1 G Egawa,1 T Honda,3 T Miyake1 and
K Kabashima1 1 Dermatology, Kyoto University Graduate School of Medicine, Kyoto, Japan,
2 Immunology Division, Garvan Institute of Medical Research, Sydney, NSW, Australia and
3 Dermatology, Hamamatsu University School of Medicine, Hamamatsu, Japan
Atopic dermatitis (AD) is a chronic, recurrent, itchy, inflammatory skin disease. The coexistence of
anxiety, depression, and social withdrawal is problematic in AD. Although an association between
AD and anxiety and depressive behavior has been observed in humans and in a few mouse models,
the detailed mechanisms are unknown. To address this issue, we analyzed the mental state of mice
using AD models. We sensitized mice with 3% oxazolone (OXA) and then repeatedly applied
0.6% OXA to the ears of mice 3 times per week for 4 weeks. In these mice, the auricule changed
to an AD-like appearance, and scratching behavior was observed. Followingly, we conducted the
behavioral tests to evaluate depression and anxiety. We evaluated anxiety by the open field test and
the light/dark transition test, and evaluated depression by the forced swim test and the tail suspension
test. OXA applied mice showed anxiety-like behavior in the open field test, whereas control mice did
not. No significant difference was found in the other three tests. We hypothesized that the itching of
atopic dermatitis cause anxiety-like behaviors in mice. To address this question, we focused on IL-31,
a cytokine that is strongly associated with itching in AD. IL-31 was administered continuously at a
dose of 2µg per day for 3 weeks by the osmotic pump and was evaluated anxiety-like behavior. The
IL-31-treated mice showed severe scratching behavior and associated alopecia. IL-31 administered
mice showed anxiety tendencies in the open field test and light/dark transition test and no significant
differences were found in the depressive tendencies, which was consistent with the results in mice
with OXA-induced AD model. These findings suggest that anxiety-like behavior is induced in the
AD model, possibly via IL-31-induced pruritus.
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The effect of topical 5-azacytidine in irritant and allergic contact dermatitis
Y Muto, Y Ogawa, S Shimada and T Kawamura Dermatology, University of Yamanashi,
Chuo, Japan
DNA methylation is one of major epigenetic mechanisms by which regulate a panel of gene
expressions. An old but a revisiting compound, 5-azacytidine, is a pyrimidine nucleoside analog
of cytidine that can inhibit DNA methyltransferase, induce cell differentiation, and has direct
cytotoxicity on abnormal bone marrow hematopoietic cells. Thus, systemic administration
of 5-azacytidine has been approved for the treatment of myelodysplastic syndrome and acute
myeloid leukemia. However, the effect of topical 5-azacytidine on skin inflammation is largely
unknown. To this end, we utilized croton oil (CrO)-induced irritant contact dermatitis (ICD) model
and 2,4-dinitrofluorobenzene (DNFB)-induced allergic contact dermatitis (ACD) model. At day -1,
vehicle or 1 mg of 5-azacytidine solution was applied to each ear. At day 0, 1% CrO was applied
to both ear, and ear thickness was measured over time. Interestingly, the ear swelling response to
CrO in 5-azacytidine-treated ear was significantly increased and prolonged compared with that of
vehicle-treated ear. In DNFB-induced ACD model, topical application of 1 mg of 5-azacytidine
solution to the abdomen one day before the sensitization with 0.5% DNFB did not alter following
ear swelling. In sharp contrast, topical application of 1 mg of 5-azacytidine solution to the ear of
0.5% DNFB-sensitized mice one day before the elicitation with 0.2% DNFB significantly decreased
ear swelling compared with that of vehicle applied ear. These data suggest that topical 5-azacytidine
differently influences ICD and ACD as well as sensitization phase and elicitation phase of ACD.
Topical 5-azacytidine must modify a bunch of gene and protein expressions. However, it could
be a therapeutic option of ACD.
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Immunohistochemical study of the PD-1/PD-L1 pathway in cutaneous lupus erythematosus
Z Király,1 Á Szepesi,2 A Sebestyén,2 E Kuroli,2,1 F Rencz,3 B Tóth,1 L Bokor,1 J Szakonyi,1
M Medvecz1 and B Hidvégi1 1 Dermatology, Venereology and Dermatooncology,
Semmelweis University, Budapest, Hungary, 2 1st Department of Pathology and Experimental
Cancer Research, Semmelweis University, Budapest, Hungary and 3 Department of Health
Economics, Corvinus University of Budapest, Budapest, Hungary
The pathomechanism of various autoimmune diseases is known to be associated with the altered
function of programmed cell death 1/programmed cell death ligand 1 (PD-1/PD-L1) axis. We aimed
to investigate the role of this pathway and inflammatory cell markers in subtypes of cutaneous lupus
erythematosus (CLE): discoid lupus erythematosus (DLE), subacute CLE (SCLE) and toxic epidermal
necrolysis (TEN)-like lupus, a hyperacute form of acute CLE (ACLE). Ten skin biopsy samples from
9 patients were analyzed with immunohistochemistry regarding the following markers: CD3, CD4,
CD8, Granzyme B, CD123, CD163, PD-1, PD-L1. Our group consisted of 4 SCLE (2 idiopathic
(I-SCLE) and 2 PD-1 inhibitor-induced (DI-SCLE)), 4 DLE and 1 TEN-like lupus cases. From the
latter patient two consecutive biopsies were obtained 1 week apart. Marker expression patterns
were compared through descriptive analysis. Higher median keratinocyte (KC) PD-L1 expression
was observed in the SCLE group compared to the DLE group (65% and 5%, respectively). Medians
of dermal CD4, Granzyme B (GB), PD-1 positive cell numbers and GB+/CD8+ ratio were higher
in the DLE group than in the SCLE group. The I-SCLE and DI-SCLE cases showed many similarities,
however KC PD-L1 expression and dermal GB positive cell number was higher in the former. The
consecutive samples of the TEN-like lupus patient showed an increase by time within the number
of infiltrating GB+ cytotoxic T-cells and KC PD-L1 expression (from 22 to 43 and 30% to 70%,
respectively). Alterations of the PD-1/PD-L1 axis seems to play a role in the pathogenesis of CLE.

Phage display-based isolation of collagen VII-specific monoclonal antibodies from mice with
actively induced Epidermolysis Bullosa Acquisita
LF Schmidt-Jimenez,1 S Krohn,2 k Bieber,1 A Wobig,1 D Zillikens,3 RJ Ludwig,1 M Peipp2 and
A Verschoor3 1 Lübeck Institute of Experimental Dermatology, University of Lübeck, Lübeck,
Germany, 2 Division of Antibody-Based Immunotherapy, Department of Internal Medicine
II, University Hospital Schleswig-Holstein, Kiel, Germany and 3 Department of Dermatology,
Allergology and Venerology, University of Lübeck, Lübeck, Germany
To establish an entirely murine antibody transfer model for Epidermolysis Bullosa Acquisita (EBA)
research, we generated a defined array of monoclonal antibodies (mAbs) against the second von
Willebrand factor type A-like domain of murine collagen VII (mCOL7vWFA2), the immunodominant
epitope in EBA. To identify mCOL7vWFA2 binding antibodies, we generated two single-chain
fragment variable (scFv) immune libraries from the spleen and inguinal lymph nodes of a
mCOL7vWFA2 immunized mouse with active EBA disease, confirmed by disease affected body
area (10%) and anti-mCOL7vWFA IgG serum titer. After two consecutive rounds of panning of
with recombinant mCOL7vWFA2, 33 scFv antibodies were Sanger sequenced. We identified 14
individual scFv antibody clones that grouped into four variable heavy chain (VH) clonotypes, of
which one was unique to the lymph nodes, two to the spleen, and another one occurred in both
tissues. All analyzed VH sequences incorporated the IGHV1-39 V gene and IGHJ3 J gene, but
differed in individual point mutations, CDRH3 sequence and length. ScFv antibodies from all VH
clonotypes exhibited comparable mCOL7vWFA2 specific binding as measured by ELISA. The six
most frequent VH-VL combinations were chosen for recombinant expression as mIgG2b mAbs,
in line with the dominant IgG2b subclass in sera from mice immunized with mCOL7vWFA2 in
experimental EBA. All mAbs will be further characterized in vitro regarding native antigen binding,
complement fixation, neutrophil activation and single and mixed injections into mice will be
investigated to passively induce EBA-like disease.
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Autoimmunity and disease outcomes of COVID-19, lessons from vitiligo patients
N Post, M Bekkenk and R Luiten Dermatology, Amsterdam UMC, Amsterdam, Netherlands
To date the COVID-19 pandemic is still ongoing with over 5 million registered deaths and over 1
million confirmed new cases daily Still limited information about the possible risks and protective
factors for the severity and mortality of COVID-19 The initiation of the immune response in vitiligo
is triggered by IFN-I production. Likewise, IFN-I and plasmacytoid dendritic cells (pDCs) play
also an important role against SARS-CoV-2 virus including COVID-19 Patients with vitiligo have
a genetic susceptibility profile that encodes for immune and apoptotic regulators A retrospective
online questionnaire study (4 categories) was conducted in a cohort of vitiligo patients and healthy
controls between November 2021 and January 2022. Categories: 1. Participant characteristics 2.
COVID-19 risk factors 3. COVID-19 4. Vitiligo 209 participants completed the questionnaire 1.
Do vitiligo patients clear a SARS-CoV-2 infection more efficiently compared to healthy controls?
There was no significant relationship between vitiligo and developing COVID-19 [P=.930]. 35
[22%] vitiligo patients and 11 [22%] controls developed COVID-19. Univariate logistic regression
models showed no confounding factors for developing COVID-19. 2. Do vitiligo patients have a
higher risk of developing severe COVID-19 compared to healthy controls? There was a significant
difference between having fever in vitiligo patients compared to healthy controls [p=.036], all other
symptoms did not show a significant difference. 1 patient with vitiligo was admitted to the hospital,
he was known with obesity and ITP. 10 vitiligo patients [28.6%] and 25 controls [45.5%] suffered
from post-COVID-19 symptoms [P=.297]. The lingering symptoms between the two groups were
similar: loss of smell, tiredness and shortness of breath were mostly reported. 3. Does a SARS-CoV-2
infection or COVID-19 increase the activity of vitiligo? 10 vitiligo patients reported that their vitiligo
increased after COVID-19, all these patients already had an active vitiligo before or during COVID19. 25 vitiligo patients reported that their vitiligo remained stable after COVID-19.

Evaluating pathogenicity of skin autoantibodies in hereditary epidermolysis bullosa hints
towards predisposition of autoimmunity
S Lehr,1 F Felber,1 I Tantcheva-Poor,2 C Keßler,3 R Eming,4 A Nyström,1 M Rizzi5 and
D Kiritsi1 1 Department of Dermatology, Medical Center University of Freiburg, Freiburg,
Germany, 2 Department of Dermatology, University of Cologne, Cologne, Germany,
3 Department of Pediatrics, University Hospital Munster, Munster, Germany, 4 Department
of Dermatology and Allergology, Philipps-Universität Marburg, Marburg, Germany and
5 Department of Rheumatology and Clinical Immunology, Medical Center University of
Freiburg, Freiburg, Germany
Skin blistering disorders result from damaged proteins involved in the dermal-epidermal adhesion.
The damage is either caused by genetically induced defects or by autoantibodies targeting those
proteins. In hereditary epidermolysis bullosa (EB) skin blistering is pathogenetically linked to
genetic deficiency of distinct proteins of the epidermis or the dermal-epidermal junction, but
circulating autoantibodies against these proteins have also been identified in EB patients. So far,
the pathogenetic role of these autoantibodies is unclear, as they do not bind the respective skin
structures, as shown by negative indirect immunofluorescence (IIF). In this project, we investigated
sera of 258 EB patients by ELISA and found in 22 % of the patients autoantibodies against the bullous
pemphigoid antigen BP180. Among those patients, we identified six (2.33 %) with clinical features
of an autoimmune bullous disorder (AIBD) and positive IIF on human split skin. In the literature,
we found four more cases of EB patients developing disease-aggravating AIBD. Co-existence of
AIBD in 2.33% of the patients in our large EB cohort, compared to the prevalence of 0.05% in the
general population and AIBD-onset at a very young age suggest that EB patients have a predisposition
for the development of AIBD. Our work highlights that EB patients with increased itch or blister
formation should be examined for additional AIBD and IIF is necessary to confirm pathogenicity
of detected autoantibodies.

Early Clinical Score Changes Predict Additional Treatment Necessity In Pemphigus/
Pemphigoid
R Tanaka, Y Kurihara, T Ouchi, T Funakoshi, H Takahashi, NU Arao, A Tanikawa, A Kubo,
M Amagai and J Yamagami Dermatology, Keio University School of Medicine, Shinjuku-ku,
Japan
Current guidelines recommend that the disease severity and treatment efficacy should be evaluated
with clinical scores in pemphigus/pemphigoid. PDAI in pemphigus and BPDAI in pemphigoid are
widely used to determine whether additional second-line therapies (e.g., plasma change) should be
considered if initial treatment is insufficient for disease control. To validate the utility of monitoring
PDAI/BPDAI transitions, we retrospectively analysed 67 pemphigus and 47 pemphigoid patients
who received the initial therapy in the dermatology department of an institute in Japan. We analysed
PDAI/BPDAI score ratios of day7/ day0 and day14/ day0. In comparison between the groups of
patients who needed additional therapies (Group B) or not (Group A), the ratios of day7/ day0 were
significantly decreased in Group A compared to Group B: 0.548 vs 0.761 in PDAI, 0.565 vs 0.901
in BPDAI (erosion/blister: E/B), 0.350 vs 0.760 in BPDAI (urticaria/erythema: U/E), respectively
(p<0.05). The PDAI and BPDAI (E/B) ratios of day14/ day0 were also significantly reduced in Group
A compared to Group B, (0.250 vs 0.621 and 0.172 vs 0.607, respectively, p<0.05). We focused the
analysis on severe cases because there was no significant difference in PDAI/BPDAI scores between
Group A and B before the initial treatments. The PDAI, BPDAI (E/B) and BPDAI (U/E) ratios of day
7/day0 significantly reduced in Group A compared to Group B (0.556 vs. 0.781, 0.661 vs. 0.907
and 0.268 vs. 0.820, respectively, p<0.05). The PDAI and BPDAI (E/B) ratios of day14/ day0 were
also significantly reduced in Group A compared to Group B (0.222 vs 0.641 and 0.256 vs 0.642,
respectively, p<0.01). Our results indicate that PDAI/BPDAI transitions are possible early predictors
for necessity of additional therapy during the initial treatment phase.

Incidence rates and prevalence of hospital-treated alopecia areata in Denmark (1995-2016)
P George,2 U Heide-Jørgensen,1 O Jagun,2 L Napatalung,2,3 R Wolk,2 S Zwillich2 and
V Ehrenstein1 1 Aarhus University, Aarhus, Denmark, 2 Pfizer, Inc., New York, NY and
3 Department of Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY
Alopecia areata (AA) is an autoimmune disease that has an underlying immuno-inflammatory
pathogenesis and is characterized by nonscarring hair loss ranging from small patches to complete
scalp (alopecia totalis [AT]), face, and body hair loss (alopecia universalis [AU]). Studies describing
the epidemiology of AA, especially measuring the occurrence of AA within the general population,
are scarce. This was a historical population-based cohort study in Denmark that estimated incidence
rate (IR) and prevalence of hospital-treated AA among persons 12 years or older. Data from several
population-based nationwide health and administrative registries (1995-2016) were linked on
individual level. The AA incident cohort included 2,778 patients. Sixty percent of the patients
were between 18 – 50 years old at first-recorded hospital AA diagnosis, and women comprised
63% of the cohort. During the study period, the IRs per 100,000 persons were 2.6 [95% confidence
interval: 2.5-2.7] for any AA; 0.5 [0.4-0.5] for AT/AU; and 2.2 [2.1-2.3] for non-AT/AU. In 19952016, the prevalence per 100,000 persons was 82 [79-84] for any AA; 24 [22-25] for AT/AU, and
70 [68-73] for non-AT/AU. The prevalence of AA was 16 [15-17] in 1995 and 74 [72-77] in 2016.
The observed increase in prevalence may be partially related to recording practices.
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Eruptive lichen planus associated with the chronic lymphocytic leukemia: a case report
M Ciurduc,1 S Bucur,1,2 ED Serban,1 C Mutu,1 A Savu1 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
Chronic lymphocytic leukemia (CLL) is a malignant lymphoproliferative disease characterized by
the accumulation of immature monoclonal lymphocytes in blood cells, bone marrow, spleen and
lymph nodes. Patients with leukemia manifest different types of skin lesions that occur in about
25% of cases. These lesions can be divided into a) specific lesions, b) cutaneous manifestations
closely related to the disease but without a leukemoid infiltrate and c) associations with various
dermatologic conditions. Lichen planus (LP) is an inflammatory skin condition with characteristic
clinical and histopathological findings. The eruptive variant of LP, also called exanthematous or
generalized LP, has rarely been reported in literature in adults. We report a case of lichen planus like eruption as the associated skin disease of CLL. A 52-year-old caucasian female patient presented
to the dermatology clinic for rapidly spreading, disseminated, erythematous, flat-topped, polygonal
papules and macules; pruritic lesions that appear over the trunk and all four extremities. The disease
started manifesting approximately one month prior to the evaluation. Her past medical history
is notable for B-cell chronic lymphocytic leukemia since 2019 without specific haematological
treatment. For a definite diagnosis, a skin biopsy was performed and histopathological examination
revealed changes that led to the diagnosis of lichen planus. The differential diagnosis implied the
distinction between a considerable number of diseases, especially specific lesions (leukemids). The
patient has received various topical and systemic treatments with a slight improvement. Therefore,
clinicians need to be aware of the diversity of skin manifestations that can occur as CLL-associated,
including the lichen planus lesions.

Unusual cutaneous leukocytoclastic vasculitis: A case report.
IT Cristea,1 F Sandru,1 D Spinu,1 A Goanta,1 A Popa,1 C Beiu,1 L Bosoteanu,1 L Cizmas,2
A Paran2 and C Giurcăneanu1 1 Dermatology and Oncological Dermatology, Elias Emergency
University Hospital, Bucharest, Romania and 2 Clinical Emergency Hospital, Timisoara,
Romania
Leukocytoclastic vasculitis, also known as cutaneous small vessel vasculitis, embodies a challenging
condition for both the physician and the patient. This condition is affecting mainly the small vessels,
commonly the post-capillary venules, being characterized by presence of neutrophilic infiltration
within and throughout the vessel wall with signs of leukocytoclasia, fibrinoid necrosis and local
damage to the vessel wall and the surrounding tissue. Frequently, it is associated with other
conditions (cryoglobulinemic vasculitis, IgA vasculitis, ANCA-associated vasculitides), infections,
medication, systemic diseases (systemic lupus erythematosus, Sjögren syndrome, rheumatoid
arthritis). Cutaneous leukocytoclastic vasculitis is considered a rare condition. We are presenting
a 46 year old man, with history of chronic urticaria, presented in our clinic for recurrent intensely
pruritic urticarian plaques, disseminated on limbs and trunk, associating bullae with serocitrin
content. Petechiae and palpable purpura were observed just in a few places. Bullous lesions occurred
after the patient went through COVID-19 and followed a self-treatment with paracetamol. Patch
and prick tests were performed on this patient, identifying positive reactions to hydroxyisohexyl-3cyclohexane-carboxaldehyde, fragrance mix and paracetamol. Histopathological exam evidentiated
tipically aspect for leukocytoclastic vasculitis and subepidermal vesicle-bullae lesion. IgM/IgG
immune complexes, C3 and fibrinogen were found positive in direct immunofluorescence exam.
Through this scientific paper, we are presenting the crucial role of direct immunofluorescence
exam in early diagnosis and evolution of this condition, efficacy of oral therapy with dapsone
(anti-inflammatory properties, antioxidant scavenger effect, inhibitory effect on chemotaxis and
function of neutrophils).
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EBA – a dermatological challenge. Clinical case
R Olteanu,1 A Cuciumita,1 M Constantin,1 S Bucur1 and V Madan2 1 Dermatology, Colentina
Clinical Hospital, Bucharest, Romania and 2 Department of Urology, Central Military
Hospital, Bucharest, Romania
We present the case of a 71-year-old female patient who was admitted to our clinic for the
presence of erythematous-petechial and vesiculo-bullous lesions, which occur spontaneously
or after minor trauma, disseminated throughout the body, with an evolution of over 3 years.
Histopathological examinations were not specific to epidermolysis bullosa, although the clinical
examination was highly suggestive. After therapeutic failure with Colchicine and Dapsone, it was
decided to start treatment with Medrol with a favorable outcome after one month of treatment.
Although the diagnostic criteria are not defined the clinical aspects and the evolution under
corticosteroid treatment support the diagnosis of epidermolysis bullosa acquisita. Renal biopsy is
performed showing proximal tubulopathy with lambda light monoclonal chains. Considering all
the investigations, the diagnosis of monoclonal gammopathy was made and the patient is to be
treated with Lenalidomide plus Dexamethasone.

Treating Bullous Pemphigoid by Inhibiting FcRn: A Phase 2/3 Trial with Efgartigimod
R Hall,1 DA Culton,2 Z Liu,2 H Ujiie,3 E Schmidt,4 D Murrell,5 I Stoykov,6 P Verheesen,6
L Borradori7 and P Joly8 1 Duke University School of Medicine, Durham, Afghanistan,
2 University of North Carolina School of Medicine, Chapel Hill, NC, 3 Hokkaido University,
Sapporo, Japan, 4 University of Lübeck, Lübeck, Germany, 5 St George Hospital and
University of New South Wales, Sydney, NSW, Australia, 6 argenx, Ghent, Belgium,
7 University Hospital Inselspital, Bern, Switzerland and 8 Rouen University Hospital, Rouen,
France
Efgartigimod (EFG) is an engineered Fc fragment that inhibits the activity of the neonatal Fc receptor
(FcRn), thereby reducing the levels of circulating immunoglobulin G (IgG), including pathogenic
IgG autoantibody, levels. EFG is clinically efficacious and generally well tolerated in phase 2 and
3 trials in multiple IgG-mediated disorders. Bullous pemphigoid (BP) is an autoimmune blistering
disease, characterized by subepidermal blisters and mediated by IgG autoantibodies against BP180
(type XVII collagen) and BP230, structural proteins of the dermal-epidermal junction. Administration
of an EFG analogue prior to and after that of pathogenic anti-BP180 IgG antibodies in a BP mouse
model demonstrated efficacy in reducing skin disease activity. EFG will be evaluated as a therapy for
BP in BALLAD, a phase 2/3 randomized, double-blinded, placebo-controlled trial (NCT05267600).
BALLAD will be conducted in two parts – a proof-of-concept Part A (N=40) and a confirmatory Part
B (N=120). Both parts are identical in schedule, structure, assessments, and conduct. 2000 mg EFG
PH20 SC will be given on days 1 and 8, and 1000 mg EFG PH20 SC will be given weekly through
week 35. Oral corticosteroids starting at 0.5 mg/kg/day of prednisone will be administered to the EFG
PH20 SC and placebo PH20 SC groups and adjusted to each participant’s disease status. The primary
endpoint is the proportion of participants in complete remission on minimal oral corticosteroid
therapy (≤0.1 mg/kg/day) for ≥8 weeks at week 26. Key secondary endpoints include cumulative
dose of oral corticosteroids from day 1 to week 36, change in the Bullous Pemphigoid Disease Area
Index (BPDAI) score, incidence and severity of adverse events, and quality of life scores.
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A life-threatening rash induced by an inconspicuous drug
ED Serban,1 S Bucur,2,1 M Ciurduc,1 C Mutu,1 A Savu1 and M Constantin2,1 1 IInd Department
of Dermatology, Colentina Clinical Hospital, Bucharest, Romania and 2 “Carol Davila”
University of Medicine and Pharmacy, Bucharest, Romania
Drug-induced rashes are common in the elderly, but some of them can be life-threatening, and
for this reason, an appropriate diagnosis and treatment are necessary. We present the case of
a 71-year-old female, with atrial fibrillation, heart failure, arterial hypertension, and Parkinson’s
disease, who presented with a 2-week painful rash located on the limbs. Physical examination
revealed petechiae on the lower arm, ulcerated nodules on the small joints of the hands and
feet, and ulcerated plaques on the shins. Blood tests showed anemia, inflammation, and impaired
renal function. The presumptive clinical diagnosis was cutaneous vasculitis and treatment with
prednisone 0.5 mg/kg and clobetasol propionate was started. Cutaneous biopsy concluded for
leukocytoclastic vasculitis. The extended auto-immune panel was negative. During hospitalization,
the patient’s general condition deteriorated, with hypotension, bradycardia, and oliguria. Laboratory
tests revealed metabolic acidosis and further impairment of renal function, with leukocyturia and
microhematuria. The patient was transferred to intensive care for hemodialysis. Renal ultrasound
showed slightly enlarged kidneys. A renal biopsy was proposed, but it was postponed due to
a hemorrhagic diathesis. The diagnosis of acute interstitial nephritis was made and the dose of
prednisone was increased to 1 mg/kg. The patient’s general condition and renal function gradually
improved. A thorough investigation revealed that the patient was on the same treatment for more
than 2 years, but underwent a short course of tramadol approximately one month prior to the
hospitalization. The final diagnosis was tramadol-induced cutaneous leukocytoclastic vasculitis
and acute interstitial nephritis. In conclusion, rashes that occur in the elderly should be carefully
evaluated, ideally with the patient’s hospitalization, in order to ensure a thorough assessment and
the prompt initiation of treatment.

S12 Journal of Investigative Dermatology (2022), Volume 138

The release of extracellular vesicles in runners: a systematic review
E Borzova,1 AA Yakovlev,2 C Popova1 and V Zaborova3 1 Department of Dermatology and
Venereology, I.M. Sechenov Moscow State Medical University, Moscow, Russian Federation,
Moscow, Russian Federation, 2 Institute of Higher Nervous Activity and Neurophysiology
of RAS and Research and clinical center for neuropsychiatry of Moscow Healthcare
Department, Moscow, Russian Federation, Moscow, Russian Federation and 3 Department
of Sports Medicine and Medical Rehabilitation, I.M. Sechenov Moscow State Medical
University, Moscow, Russian Federation, Moscow, Russian Federation
Extracellular vesicles (EV) are thought to mediate the systemic adaptations to physical exercise
including running. In this systematic review, we aimed to analyze the kinetics of EV release in
peripheral blood in runners. We searched Pubmed, Scopus and Web of Science using the search
strategy [‘Extracellular vesicles’ OR ‘exosomes’] AND [‘running’ OR ‘treadmill’ OR ‘marathon’]
according to PRISMA guidelines. We selected the studies that assessed the EV numbers or size
in response to running in humans. Conference abstracts, reviews, studies published in languages
other than English, studies assessing any EV components without EV isolation, and EV studies
in experimental animal models were excluded. There were nine studies (#1-9), with a total of
152 runners, including 30 marathon runners. Running activities included treadmill test (#1-7) and
high intensity outdoor running (#8, #9). The EV release was observed during running (#1, n=16),
immediately after running (#2, n=10; #3, n=12; #5, n=8; #7, n=19; #9, n=26), remained elevated
within 90 min (#3, n=12) or decreased overnight (#6, n=10; #8, n=27). There was no effect of
running on the EV numbers in #4 (n=9). Size-exclusion chromatography was used for EV isolation
(#2; #4), nanoparticle tracking analysis – for EV quantification (#3-7) and Western blotting - for EV
cargo analysis (#2-4; #6-7). The optimal timing for EV analysis was within 90 min after running,
although a protocol standardization for EV analysis is needed. This work was carried out in support
of our ongoing research into the EV release in runners with or without urticaria.
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Risk of severe COVID-19 outcomes associated with immune-mediated inflammatory diseases
and immune modifying therapies: a nationwide cohort study in the OpenSAFELY platform
S Langan,1 C Smith2 and T Collaborative3 1 London School of Hygiene and Tropical
Medicine, London, United Kingdom, 2 King’s College, London, United Kingdom and
3 University of Oxford, Oxford, United Kingdom
The risk of severe COVID-19 outcomes in people with inflammatory diseases (IMIDs) and on
immune modifying drugs may not be fully mediated by comorbidities. With the approval of NHS
England, we conducted a cohort study, using OpenSAFELY, analysing routinely-collected primary
care data linked to hospital admission, death and previously unavailable hospital prescription data.
We used Cox regression (adjusting for confounders/confounders and mediators) to estimate hazard
ratios (HR) comparing risk of COVID-19-death, death/critical care admission, and hospitalisation
(March to September 2020) in: 1) people with IMIDs compared to the general population; and 2)
people with IMIDs on targeted immune modifying drugs (e.g., biologics) compared to those on
standard systemic treatment (e.g., methotrexate). We identified 17,672,065 adults; of 1,163,438
(7%) with IMIDs, 19,119 people received targeted immune modifying drugs, and 200,813 received
standard systemic treatment. We saw evidence of increased COVID-19-death (HR 1.23, 95%CI
1.20, 1.27), and COVID-19 hospitalisation (HR 1.32, 95%CI 1.29, 1.35) in individuals with IMIDs
compared to individuals without IMIDs of the same age, sex, deprivation and smoking status. We
saw no evidence of increased COVID-19 death in those on targeted, compared to standard, systemic
treatments (HR 1.03, 95%CI 0.80, 1.33). There was no evidence of increased COVID-19-related
death in those prescribed TNF inhibitors, IL-12/23, IL7, IL-6 or JAK inhibitors compared to standard
systemics. Rituximab was associated with increased COVID-19 death (HR 1.68, 95%CI 1.11, 2.56)
with some attenuation excluding people with cancer. COVID-19 deaths and hospitalisations were
higher in people with IMIDs. We saw no increased risk of adverse COVID-19 outcomes in those on
most targeted immune modifying drugs for IMIDs compared to those on standard systemic treatment.

Investigation of gene-environment interactions in atopic eczema using data from 200,000
European cohort participants
M Standl,2 A Budu-Aggrey,3 S Langan,4 L Paternoster3 and SJ Brown1 1 Centre for Genomic
and Experimental Medicine, University of Edinburgh, Edinburgh, United Kingdom, 2 Institute
of Epidemiology, Helmholtz Zentrum München, Munich, Germany, 3 MRC Integrative
Epidemiology Unit, University of Bristol, Bristol, United Kingdom and 4 London School of
Hygiene and Tropical Medicine, London, United Kingdom
Gene-environment (GxE) interactions are thought to play a role in the pathogenesis of atopic
eczema, but specific genes and environmental factors remain to be elucidated. We analysed data
from 25 European studies from 7 countries to test for interaction between 24 loci identified by
genome-wide association studies and 10 early-life environmental exposures, on atopic eczema as
an outcome. Fourteen of the 240 pairwise interactions reached nominal significance (P<0.05) in the
discovery analysis (N=25,300), one was nominally significant in replication analysis (N=198,000)
and four were nominally significant in the combined meta-analysis of discovery and replication data
(N>200,000). Fixed effect meta-analysis and SNPs coded for risk-increasing allele, showed evidence
of interaction between older siblings and rs7146581 (TRAF3) ORexposed 0.96 [0.90-1.04] ORunexposed
1.12 [1.04-1.21] Pinteraction=0.0011 and rs10214237 (IL7R) ORexp 1.16 [1.08-1.26] ORunexp 1.01
[0.94-1.09] Pint=0.0074; tobacco smoke exposure in utero interacted with rs16948048 (ZNF652)
ORexp 0.99 [0.94-1.04] ORunexp 1.12 [1.02-1.23] Pint=0.018; and dog exposure with rs10214237
(IL7R) ORexp 1.12 [1.07-1.16] ORunexp 0.99 [0.93-1.05] Pint=0.0013. Interactions which have been
reported in observational epidemiological studies between FLG null variants and breast feeding,
washing, cat exposure, having an older sibling or cigarette smoke exposure were not replicated.
These findings demonstrate some evidence for specific GxE interactions which may be important
for disease prevention. Adequately powered statistical analyses for GxE are challenging to achieve
and, in the absence of even greater sample sizes, complimentary in vitro assessments are ongoing,
to assess these interactions as future therapeutic targets.
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Early life exposure to antibiotics and laxatives in relation to infantile atopic eczema.
S El-Heis,1 SR Crozier,1 HM Inskip,1 NC Harvey,1 E Healy2 and KM Godfrey1 1 MRC
Lifecourse Epidemiology Centre, University of Southampton, Southampton, United Kingdom
and 2 Dermatopharmacology, University of Southampton, Southampton, United Kingdom
Evidence that prenatal use of microbiome altering medications (such antibiotics and laxatives)
impact offspring risk of atopic eczema is inconsistent, with recent evidence showing an increased
risk of allergic disease in offspring whose mother used laxatives in pregnancy. The aim of this study
was to examine whether maternal gestational exposure to antibiotics and laxatives were associated
with the risk of atopic eczema in infancy. We also examined the link between offspring antibiotics
in the first 12 months of life and risk of infantile atopic eczema. Within the UK Southampton
Women’s Survey, a prospective mother-offspring cohort, maternal antibiotic and laxative exposure
was contemporaneously recorded by research nurses at early and late pregnancy (antibiotic exposed
n=248 and 304, laxatives n=76 and 72, respectively). At age 12 months, offspring antibiotic exposure
was also recorded (n=1433 exposed). Atopic eczema was ascertained using the UK Working Party
Criteria for the Definition of Atopic Dermatitis at age 12 months (cohort n= 2870, (n= 270, with
eczema)). We found no associations between maternal antibiotic use in pregnancy and infantile
atopic eczema. Similarly, maternal laxative use had no association with infantile atopic eczema.
Findings were unaltered taking into account potential confounders that included maternal BMI,
parity, breastfeeding duration and infant sex as determined by a Direct Acyclic Graph. The use of
antibiotics in infancy, however, was associated with increased risk of atopic eczema at 12 months
and remained significant in multivariate analyses (OR (95% CI) 1.57 (1.21-2.05), p=0.001. The
findings support evidence that postnatal antibiotic exposure is associated with the infant’s risk of
atopic eczema. Maternal gestational antibiotic or laxative exposure, however, were not related to
infant atopic eczema. Further work is needed to disentangle cause/effect relationships between
postnatal antibiotic exposure and infantile eczema.

The thirteen bacterial species inversely correlated with disease activities of atopic dermatitis
in human showed a biotherapeutic potential based on their suppressive effects in mice
H Kawasaki,1 K Masuda,2 J Isayama,2 Y Aoto,2 S Obata,1 A Fukushima-Nomura,1 Y Ito,1
K Tanase,1 E Kawakami3 and M Amagai1 1 Dermatology, Keio University School of Medicine,
Tokyo, Japan, 2 JSR-Keio University Medical and Chemical Innovation Center, Tokyo, Japan
and 3 Advanced Data Science Project, RIKEN, Yokohama, Japan
Skin commensals have been suggested to have a role in the pathogenesis of atopic dermatitis (AD),
and bacteriotherapy has attracted attention. Here, we investigated the bacterial dynamics of AD
patients treated by bleach baths and identified 13 bacterial species as candidates for biotherapy.
Skin swab samples were collected monthly from AD patients for 6 months before and after 3-month
bleach baths and analyzed using 16S rRNA gene sequencing. Multiple regression analysis using
objective SCORing AD (o-SCORAD) and 34 representative bacterial species revealed that two
bacterial species, Staphylococcus aureus and Staphylococcus hominis, were positively correlated
with o-SCORAD, while 13 species of bacteria were inversely correlated. To validate these results,
we examined a cross-sectional cohort study consisting of 3128 samples from 167 AD patients
treated with other therapeutic options and found that, consistent with the previous results, the
bacterial abundance of the 2 “positive” species and the 13 “inverse” species showed positive and
negative parallel fluctuations with disease activities, respectively. These observations suggested
that at least some of 13 bacterial species possess inhibitory effects on skin inflammation through
interaction with “positive” bacteria. To verify their suppressive effects on dermatitis, a mixture of
10 of the 13 bacteria was topically-applied to MC903-induced AD mice that had been applied with
“positive” bacteria. Mice treated with a mixture of 10 bacteria cancelled the exacerbation by the
“positive” species and showed more significant suppression of inflammation than mice treated with
vancomycin alone. Thus, the 13 bacterial species identified in this study may provide a potential
tool as biotherapeutic strategies for AD.

Risk of severe COVID-19 associated with immune-modifying drugs: data from PsoProtect
and Global Rheumatology Alliance registries
P Study Group1 and G Rheumatology Alliance Study Group2 1 St John’s Institute of
Dermatology, London, United Kingdom and 2 University College London, London, United
Kingdom
The risk of adverse COVID-19 outcomes in people with IMIDs is poorly characterised, in part
because analyses have been insufficiently powered to interrogate drug-specific risks associated
with immune-modifying therapy. We pooled clinician-reported data from PsoProtect and Global
Rheumatology Alliance (to 25/10/21) from IMID populations that share biology and therapies. We
used ordinal multivariable logistic regression to assess associations between COVID-19 outcome (no
hospitalisation/death; hospitalisation but no death; death) and immune-modifying drugs, adjusting
for clinical/demographic factors. 5045 people with psoriasis alone (n=921), psoriatic arthritis (PsA,
n=2293) and axial spondyloarthritis (n=1831) were included (mean age 50 [SD 13.5], 51.7% male).
16.4% were hospitalised and 1.8% died. Severe COVID-19 outcomes were associated with older
age, male sex and comorbidities including obesity. Severe COVID-19 was associated with high
disease activity and glucocorticoid intake compared to low disease activity without glucocorticoids
(OR 2.23, 95%CI 1.39-3.58). A diagnosis of psoriasis alone (without arthritis) was associated with
less severe COVID-19 outcomes compared with PsA (0.49, 0.37-0.65). Compared to no immunemodifying therapy, use of methotrexate (1.03, 0.76-1.40), JAK inhibitors (JAKi 1.58, 0.83-3.01) and
apremilast (1.04, 0.57-1.91) was not associated with severe COVID-19 outcomes, and biologics
use was associated with less severe COVID-19 outcomes (TNFi [0.57, 0.44-0.73], IL17i [0.62,
0.45-0.87], IL-23i [0.67, 0.45-0.98]). In a pooled population of people with psoriasis, PsA and axial
spondyloarthritis, compared to no therapy, none of the immune-modifying drugs were associated
with severe COVID-19 outcomes, and no important biologic-specific differences were identified.
Our data suggest biologic choice should be driven by patient need and add further evidence to
indicate adverse COVID-19 outcomes are associated with high disease activity, glucocorticoid use
and comorbidity burden.

Association between oral corticosteroid prescribing patterns and appropriate fracture
preventive care: UK and Ontario population-based cohort studies
J Matthewman,1 M Tadrous,2 K Mansfield,1 D Thiruchelvam,2 D Redelmeier,2 A Cheung,4
I Lega,2 D Prieto-Alhambra,3 L Cunliffe,2 S Langan1 and A Drucker2 1 London School of
Hygiene & Tropical Medicine, London, United Kingdom, 2 Women’s College Research
Institute, Toronto, ON, Canada, 3 University of Oxford, Oxford, United Kingdom and
4 University of Toronto, Toronto, ON, Canada
Atopic eczema, asthma and COPD are commonly treated with oral corticosteroids (OCS). OCS
increase fracture risk. Guidelines recommend fracture preventive care (bone mineral density
measurements or fracture-preventive medications, including bisphosphonates) when individuals
are prescribed >=450mg prednisolone equivalent dose in 6 months. People are prescribed OCS
in different patterns (e.g., continuously or intermittently). We hypothesised people receiving
intermittent OCSs were less likely to receive adequate fracture-preventive care than people receiving
the same cumulative OCS dose continuously. We conducted a nationwide cohort study using
routinely collected UK general practice data. We identified 62,771 individuals aged 66+ with
atopic eczema, asthma or COPD who had received at least 450mg prednisolone equivalent dose
in 6 months. Estimated hazard ratios from Cox regression suggested those prescribed continuous
OCSs had higher fracture preventive care rates than those prescribed intermittent OCSs (adjusted
HR 6.65; 95%CI 6.24-7.08). In sensitivity analyses using different continuous/intermittent OCS
definitions effect estimates attenuated, but a strong positive association remained. Those prescribed
OCS continuously were at higher risk of major osteoporotic fractures (adjusted HR 1.44 95%CI 1.281.62). We saw similar results in replicated analyses in a population-based Ontario, Canada cohort.
There may be missed opportunities for appropriate fracture preventative care in people prescribed
intermittent OCSs, suggesting treatment guidelines should be updated. Future implementation
research could explore potential solutions such as automatic reminders in electronic record software
for individuals receiving prescriptions reaching threshold cumulative OCS doses.
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Applying human phenomics to electronic health records provides a framework for
understanding skin-aging related phenotypes
A Abbasi,1 M Liu,1 B Riley-Gillis,1 J Waring,1 H Jacob,1 S Manson Brown,2 T Cheng,2
R Mehta2 and N Smaoui1 1 ABBVIE, North Chicago, IL and 2 AbbVie, Allergan Aesthetics,
Irvine, CA
Standard disease classification and defining human phenotypes are incomplete and imprecise
because biological mechanisms underpinning human diseases and phenotypes are not yet captured
even with different coding systems and methods. Such methods are arbitrary (e.g., hypertension),
based on a location or organ (e.g., tumors), or have been used since physicians originally
described certain diseases (e.g., Alzheimer’s diseases) over a century ago, which cause confusion
and uncertainty in diagnosis, drug discovery and medical care. In this analysis, we used the UK
Biobank linked to primary care electronic health records (EHR) data to identify and reclassify skinaging related phenotypes in 502,505 participants. Using EHR-based phenotyping, we improved
our phenotype classification and increased sample size up to 40 times more than using any given
combinations of ICD10 from disease data curation. For instance, we identified 9,327 individuals
with dry skin (an increase from 219 patients using ICD10 codes only) and demonstrated that dry
skin is associated with environmental exposures (air pollution, P=0.002) and lifestyle factors (trouble
falling sleep, P=2.7×10-11 and smoking, P=5.5×10-6). Given that clinical information spanning
several decades is available through EHR repositories, the use of EHR-based deep phenotyping can
provide value beyond our current understanding of disease and phenotype classification and clinical
research. Future research from this group will explore the value of deep phenotyping by applying
machine learning approaches to big data and further develop genome-wide association analysis.

The proteome of hand eczema assessed by tape stripping
JB Sølberg,1,2 AS Quaade,1 L Drici,3 K Sulek,3 NH Ulrich,1 MB Løvendorf,2,4 JP Thyssen,2
M Mann,3 B Dyring-Andersen2,3,4 and JD Johansen1 1 The National Allergy Research Centre,
Department of Dermatology and Allergy, Copenhagen University Hospital Herlev-Gentofte,
Hellerup, Denmark, 2 Department of Dermatology and Allergy, Copenhagen University
Hospital Herlev-Gentofte, Hellerup, Denmark, 3 Novo Nordisk Foundation (NNF) Center
for Protein Research, Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark and 4 LEO Foundation Skin Immunology Research Center, Faculty of
Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark
Hand eczema (HE) is a highly prevalent, often multifactorial and potentially debilitating skin disease.
Few studies have investigated subtype-specific biomarkers, and no studies have so far investigated
the proteome of HE using tape strips. Here, we assessed the protein expression in subtypes of HE
using two consecutive tape strips. Tape strips were collected from lesional and non-lesional skin
of patients with HE (n=34) and healthy skin of age-matched controls (n=13). Patients with HE
included both patients with (n=16) and without atopic dermatitis (AD) (n=18). Mass spectrometrybased proteomic analyses were performed using data-independent acquisition, and the protein
expression was analysed. We identified 2,919 proteins. The global protein differences included
an increased expression of immune-related markers such as the alarmins KRT6A, KRT16 and
KRT17 and a decreased expression of FLG2 and the antimicrobial peptide DCD for lesional skin.
Though the difference between HE subtypes was restricted to the lesional skin areas, the difference
between non-lesional and healthy skin showed a general skin barrier impairment of HE patients
including a higher expression of IL-18 and a lower expression of FLG in non-lesional skin. The
difference between HE subtypes included an increased expression of FLG2 and LOR, independently
of concurrent AD, and a lower expression of KRT16 for HE patients with AD. This method can be
used independently of localization on the hands and shows potential for assessing the proteomic
differences between subtypes of HE.
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A prognostic model for psoriasis outcome based on early blood levels of secukinumab
AF Hawwa, on behalf of PSORT Consortium Dermatology Centre, University of Manchester,
Manchester, United Kingdom
Biological therapy (biologics) including secukinumab, has revolutionised management of moderateto-severe psoriasis. However, some patients on biologics either do not respond or lose response
over time. It is possible that those who rapidly develop a therapeutic drug level get better overall
outcome. The aim of this study was to describe the relationship between early secukinumab blood
levels and clinical effectiveness. A cohort of 235 patients were recruited as part of SIGNATURE
(secukinumab clinial trail) and PSORT (Psoriasis Stratification to Optimise Relevant Therapy)
programme (n=53 centres). Secukinumab levels were obtained at multiple points post treatment
initiation with corresponding response classified as either 75% reduction in psoriasis area severity
index (PASI) compared to baseline (PASI75), a 90% reduction (PASI90) or absolute PASI scores≤2.
Overall, 116 achieved a PASI75 at 6 months. Multivariable logistic regression showed that 6month
PASI75 was independently predicted by early secukinumab levels at 4weeks (OR 1.03, 95%CI 1.011.04) and that outcome was worse in males (OR 0.46, 95%CI 0.22–0.97). Sensitivity analysis for
PASI90 and PASI≤2 showed similar associations with early secukinumab levels. The value of early
drug levels in predicting response outcomes has similarly been demonstrated for adalimumab and
ustekinumab. In our model, a minimum level of 45ug/ml in blood was necessary to achieve 65%
classification accuracy of PASI75 at 6months (63% sensitivity; 67% specificity) while a 50ug/ml
level was necessary to correctly align 68% patients with PASI90 (72% sensitivity; 66% specificity).
The area under the empirical receiver operating characteristic (ROC) curve improved from 0.69 to
0.71 with introducing gender for PASI75 model and from 0.68 to 0.74 (after introducing gender and
age for PASI90). In conclusion, early secukinumab blood levels were associated with PASI scores
at 6months. This observation warrants further investigation to establish whether early secukinumab
levels could inform dose adjustment to optimise treatment in patients with psoriasis.

Comparing psychometric properties of EQ-5D-3L and EQ-5D-5L in atopic dermatitis
K Koszorú,1,2 K Hajdu,3,4 V Brodszky,5 A Bató,2,5 LH Gergely,1 A Kovács,1 Z Beretzky,5
M Sárdy,1 A Szegedi3,4 and F Rencz5 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
Dermatological Allergology, University of Debrecen, Debrecen, Hungary, 4 Department
of Dermatology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary and
5 Department of Health Economics, Corvinus University of Budapest, Budapest, Hungary
Generic health-related quality of life (HRQoL) instruments, such as EQ-5D, are important tools
in economic evaluations for measuring disease burden and generating quality-adjusted life years
(QALYs). Our goal was to compare measurement properties of two versions of this instrument, the
EQ-5D-3L (3L) and the EQ-5D-5L (5L) in atopic dermatitis (AD). We conducted a multicentre crosssectional survey in Hungary, involving 218 adult AD patients with mild to severe disease. The 3L
and 5L demonstrated good agreement with an intraclass correlation coefficient of 0.815 (95%CI
0.758-0.859, p<0.001). The ceiling effect was reduced by 4.6-11.5% for the mobility, self-care,
usual activities, and pain/discomfort dimensions of 5L compared to the 3L. In the 5L, 84 unique
health state profiles occurred, while only 33 in the 3L. Average relative informativity was higher
for the 5L version (Shannon’s evenness index: 0.64 vs. 0.59) and it demonstrated better convergent
validity with EQ VAS, DLQI, and Skindex-16. Both versions were similarly able to distinguish among
groups of patients based on disease severity and skin-specific HRQoL with moderate or large effect
size (η2=0.083-0.489). To sum up, the 5L version performed better than the 3L in terms of ceiling
effect, informativity, and convergent validity, thus we recommend the use of 5L for measuring health
outcomes and calculating QALYs in AD.
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Prolonged Q16W treatment interval of guselkumab is non-inferior to Q8W dosing for
maintaining disease control in super responders: primary results from GUIDE at Week 68
in patients with psoriasis
K Schäkel,1 K Asadullah,2 A Pinter,3 C Paul,4 P Weisenseel,5 M Gomez,6 S Wegner,6
Y Personke,6 N Krüger6 and K Eyerich7 1 Heidelberg Uni. Hosp., Heidelberg, Germany,
2 Charité – Universitätsmedizin Berlin, Berlin, Germany, 3 Uni. Hosp. Frankfurt am Main,
Frankfurt am Main, Germany, 4 Toulouse Uni., Toulouse, France, 5 Dermatologikum
Hamburg, Hamburg, Germany, 6 Janssen-Cilag GmbH, Neuss, Germany and 7 Med. Center,
Uni. of Freiburg, Freiburg, Germany
The Phase IIIb, double-blind GUIDE study evaluates the impact of early intervention and prolonged
treatment intervals with guselkumab (GUS) on disease course in super responder (SRe) patients (pts)
with moderate–severe psoriasis (PSO). SRes (PASI=0 at Weeks [W] 20+28 with GUS 100 mg Q8W
[every 8W] treatment) were randomized to continue GUS Q8W or extend to Q16W, stratified by
disease duration (short [SDD], ≤2 years [y]; or long [LDD], >2 y). The primary endpoint was the
proportion of SRes achieving PASI <3 at W68. A non-inferiority margin of 10% was allowed for
comparing GUS Q16W vs Q8W. Of 880 pts enrolled, 297 (33.8%) SRes were randomized at W28.
Baseline demographic data (median values) for the GUS Q8W/Q16W groups were balanced: BMI
26.7/26.2 kg/m2, age 36.5/37.0 y, disease duration 2.1/2.0 y, PASI 16.7/16.7, and prior biologic
therapy 4.7/9.4% pts. In the intent-to-treat (ITT) population, PASI <3 at W68 was achieved by
137/148 (92.6%) and 137/149 (91.9%) GUS Q8W and Q16W pts, respectively, meeting the
primary endpoint of non-inferiority (P=0.001) for GUS Q16W vs Q8W. Subgroup analyses of SDD
pts also showed non-inferiority (nominal P=0.005) for achievement of PASI <3 at W68 (90.7%
GUS Q8W, 93.4% GUS Q16W pts). Corresponding rates in LDD pts were 94.5% and 90.4%,
respectively; non-inferiority was not met (nominal P=0.104). In the ITT set, the PASI=0 rate at W68
was significantly different (nominal P=0.016) in GUS Q8W (120/148 [81.1%]) and GUS Q16W
(103/149 [69.1%]) pts. GUS Q16W for SRes is non-inferior to Q8W in achieving PASI<3 at W68,
indicating the potential for dose-interval flexibility for maintenance of PSO disease control and
pt-tailored therapeutic strategies for GUS in SRes.

S14 Journal of Investigative Dermatology (2022), Volume 138

Clinical characteristics and treatments of pemphigus vulgaris and pemphigus foliaceus: a
descriptive study of 3795 patients using a nationwide inpatient database in Japan
H Miyachi,1 T Konishi,2 Y Hashimoto,2 H Matsui,2 K Fushimi,3 T Inozume1 and H Yasunaga2
1 Dermatology of Dermatology, Graduate School of Medicine, Chiba University, Chiba,
Japan, 2 Department of Clinical Epidemiology and Health Economics, School of Public
Health, The University of Tokyo, Tokyo, Japan and 3 Department of Health Policy and
Informatics, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental
University, Tokyo, Japan
Pemphigus is a group of autoimmune blistering disease caused by autoantibodies against desmoglein
1 and 3. The two major subtypes of pemphigus are pemphigus vulgaris (PV) and pemphigus
foliaceus (PF). Their epidemiology is known to differ by ethnicities. Hence, using a nationwide
inpatient database in Japan, we retrospectively identified 3795 patients admitted with either PV
(2608 patients) or PF (1187 patients) and investigated their backgrounds, treatments, and outcomes.
Overall, the median age at admission was 65 (interquartile range, 51–76) years. Patients with PV
were younger (median, 62 vs 72 years, P<0.001) and had fewer comorbidities such as diabetes
mellitus, hypertension, and chronic heart failure than those with PF. Nearly half of the patients
were treated with intensive treatments approved in Japan (i.e., steroid pulse treatment, intravenous
immunoglobulin, or plasmapheresis). The proportions of patients receiving the intensive treatments
were higher for patients with PV than those with PF (steroid pulse treatment [13.3% vs 9.6%,
P=0.003], intravenous immunoglobulin [38.3% vs 33.4%, P=0.004], and plasmapheresis [9.3%
vs 7.4%, P=0.054]). Patients with PV showed lower in-hospital mortality (2.1% vs 4.0%, P=0.001)
but longer length of stay and higher hospitalization costs than those with PF. This large-scale
retrospective cohort study provides information on inpatients with pemphigus in one of the most
aging societies in the world.

Clinical Research and Epidemiology | ABSTRACTS
085

086

Dupilumab treatment shifts the microbiome towards a healthy skin flora - a TREATgermany
study
J Hartmann,1 N Sander,1 I Harder,1 L Moitinho-Silva,1 R Häsler,1 E Rodriguez,1 E Haufe,2
J Schmitt,2 T Werfel3 and S Weidinger1 1 UKSH Kiel, Kiel, Germany, 2 University Hospital
and medical faculty Carl Gustav Carus, Dresden, Germany and 3 Hannover Medical School,
Hannover, Germany
The identification of diagnostic, prognostic and predictive biomarkers is an essential task in the
development and implementation of treatment in atopic dermatitis (AD). Integrating molecular data
from high-quality patient samples with associated clinical data is central to this task. Here, we aimed
to investigate associations of AD patients’ skin microbiome, clinical data and treatment response
in the TREATgermany registry. Skin swabs of 130 patients were profiled with 16S rRNA amplicon
sequencing before and after treatment with dupilumab. After 3 months of treatment, responder (at
least 75% decrease in EASI) skin samples showed a significant increase in alpha diversity and a more
pronounced change in beta diversity compared to non-responders (less than 50% decrease in EASI).
Comparing lesional and non-lesional skin samples, this effect was even more drastic showing a clear
change by dupilumab therapy in lesional and a similar trend in non-lesional skin. The inclusion of
healthy patient samples (KORA FF4 and PopGen cohorts) revealed a shift in beta diversity towards a
healthy control state in both responders and non-responders indicating a partial recovery of a healthy
skin microbiome by dupilumab therapy. Further analysis revealed potential discriminating factors
between responders and non-responders, such as commensal Staphylococcus species including
Staphylococcus hominis, epidermidis and capitis, which showed significantly increased abundances
in responder samples compared to non-responder samples. To conclude, our findings document the
beneficial effects on microbial parameters of successful systemic treatment with dupilumab, which
approached, but not fully recovered healthy control states in AD patient skin.

Terbinafine-resistant dermatophytosis: an emerging global health threat
G Blanchard, Y Chang, K Salamin, M Fratti, O Bontems, M Monod and E Guenova
Dermatology and Venereology, CHUV, Lausanne, Switzerland
Fungal skin infections are the most common skin disease worldwide. Superficial mycoses caused
by Trichophyton rubrum and T.interdigitale are one of the leading causes for patients to seek
dermatological care. Terbinafine (TRB), acting through squalene epoxidase (SQLE) inhibition, is
the drug of choice for curing both species. However, TRB-resistant cases are increasing. Between
2013 and 2021, we examined TRB-sensitivity in 5435 consecutive strains of T. rubrum and
T. interdigitale by testing their growth capacity on Sabouraud’s medium containing TRB. One percent
of the cohort (n= 47) showed reduced TRB sensitivity by being able to grow on this medium. In all
of these strains, we identified mutations within the SQLE. SQLE in 46 strains had a point mutation
leading to an amino acid substitution at one of five positions (L393, F397, Q408, F415, H440)
of the SQLE. SQLE in one strain had a nine bp deletion. Overall, point mutation F397L was the
most common, representing 34% of the resistant strains (n=16). We used the broth microdilution
method, gold standard to test susceptibility of microorganisms, to acquire MICs (minimum inhibitory
concentration) for all resistant strains. Each mutation was associated with a specific range of MICs,
varying between 0.015 and 8.0 µg/ml. The highest MICs were measured in strains with the L393F
mutation, followed by F397L. MIC of 0.015 µg/ml already conferred clinical resistance to TRB,
defining a minimum MIC breakpoint for predicting TRB failure. Any strain growing on Sabouraud’s
medium containing TRB potentially confers clinical resistance. In multiple cases, based on our
data, the treatment was adapted and a complete cure achieved using systemic itraconazole or
fluconazole. TRB-resistance is becoming a global health threat. Here, we determine its prevalence
in the largest cohort up to today, describing in detail the underlying molecular mechanisms. We
validate a novel method, which can rapidly and reliably identify TRB-resistant strains and present
our clinical experience with treatment of TRB-resistant infections.
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Personalised predictions of AD severity dynamics and treatment recommendations using a
Bayesian machine learning approach
G Hurault and RJ Tanaka Imperial College London, London, United Kingdom
People with atopic dermatitis (AD) would benefit from personalised treatment strategies. We aim
to develop a computational tool that makes personalised predictions of AD severity dynamics and
generates treatment recommendations. We introduced EczemaPred, a computational framework to
predict patient-dependent dynamic evolution of AD severity using Bayesian state-space models. We
used EczemaPred to predict the dynamic evolution of Patient-Oriented Scoring Atopic Dermatitis
(PO-SCORAD) by combining predictions for the nine severity items of PO-SCORAD (six intensity
signs, extent of eczema, and two subjective symptoms). We validated this approach using
longitudinal data of 347 AD patients with twice-weekly measurements over 17 weeks. We further
extended EczemaPred to integrate treatment data available on another dataset of 16 AD patients with
daily recording of PO-SCORAD for 12 weeks. We estimated treatment effects and used Bayesian
decision analysis to generate treatment recommendations. EczemaPred achieved good performance
for predicting PO-SCORAD and its nine severity items daily to weekly. Estimated treatment responses
strongly depended on the patient’s clinical phenotype and allowed us to generate patient-specific
treatment recommendations. We demonstrated the use of EczemaPred as a coherent framework for
personalised AD severity predictions and treatment recommendations, while dealing with missing
values and measurement errors. EczemaPred could be applied to other AD severity scores such
as EASI or POEM.

Periodontal disease does not increase the risk of subsequent psoriasis: a nationwide
population-based cohort study in Korea
Y Baek,1 E Kwak,2 Y Kim,1 A Kim,1 H Song1 and J Jeon1 1 Dermatology, Korea University Guro
Hospital, Seoul, Korea (the Republic of) and 2 Center for Persons with Special Needs, Seoul
National University Dental Hospital, Seoul, Korea (the Republic of)
Chronic periodontitis has been suggested to be a risk factor for psoriasis in previous studies; however,
association with all stages of periodontal disease including gingivitis and periodontitis has yet to
be confirmed. Using database provided by the National Health Insurance Service (NHIS), medical
records of individuals who received both general medical and oral check-ups under National
Health Screening Program (NHSP) during 2002~2007 were reviewed. Patients with periodontal
disease (n = 3,682,468) and without periodontal disease (control, n = 3,637,128) according to oral
examination results were analyzed for subsequent diagnosis of psoriasis until the end of 2018.
The incidence rates of psoriasis per 1000 person-years were 0.36 (n = 18,718) in the periodontal
disease group and 0.34 (n = 17,637) in control group. After adjusting for age, sex and potential
cofactors, there was no significant increase in risk for psoriasis (adjusted hazard ratio, 0.994; 95%
confidence interval, 0.974–1.015). Similar results were observed when analyzing the risk of psoriasis
in patients who required scaling or periodontal surgery. This study found no significantly increased
risk of psoriasis in individuals with periodontal disease unlike previous studies. It is possible that
inclusion of early stage periodontal disease, along with possibility of surveillance bias might have
affected our study results. Further detailed prospective studies need to be performed to evaluate
the association between two conditions.
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3D Computational Modelling of Immune Interaction and Epidermal Homeostasis in Psoriasis
D Paramalingam, B Li, NJ Reynolds and P Zuliani Newcastle University, Newcastle upon
Tyne, United Kingdom
Psoriasis is a chronic inflammatory skin disease characterised by immune cytokine stimulated
epidermal hyperproliferation. Previous modelling studies of psoriatic skin have been limited to
2D models and lacked cell-cell interactions. We developed the first 3D agent-based model of
epidermal cell dynamics to gain insights into complex spatio-temporal changes, in particular how
immune cytokine stimuli induces hyperproliferation altering epidermal cell division and structure in
psoriasis. The agent-based model was implemented in state-of-art LAMMPS open-source, massively
parallel simulator. Extracellular calcium, endogenous growth factors and immune cytokines are
represented as continuum fields, while keratinocytes (stem, transit-amplifying (TA), and differentiated
cells), T cells and basement membrane (BM) are discrete particles. Each cell has a set of attributes
(growth rate, division probability, position, etc) whose values are governed by processes including
1) Monod-based cellular growth model 2) Probability-based division based on calcium and cytokine
concentration 3) Contact and adhesion forces regulate epidermal layer formation 4) Diffusionreaction for spatial distribution of the continuum fields. The model has 2 steady states, healthy
(non-lesional) and psoriatic (lesional) skin. Transition from healthy to psoriatic state is triggered by
a temporary cytokine stimulus. The model has been validated against population ratios of stem,
TA, differentiated, and T cells, cell cycle and turnover times in vivo. The model simulates the
structural properties of epidermis, including layer stratification, formation of wave-like rete ridges,
change in epidermal height and length of rete ridges from normal to psoriatic. Spatial regulation was
implemented to ensure that cells divide along the wave-like BM zone. Finally, different scenarios
can be simulated including delineating how psoriasis developed in response to immune stimuli
concentration and duration. Future studies will include modelling of psoriasis treatment effects,
with comparison to patient data to predict treatment outcomes.

Serum proteomic endotypes are predictive for response to treatment of atopic dermatitis
M Hübenthal,1 H Emmert,1 E Rodriguez,1 A Kleinheinz,2 S Abraham,3 C Handrik,4 E Haufe,3
T Werfel,5 J Schmitt3 and S Weidinger1 1 University Hospital Schleswig-Holstein, Kiel,
Germany, 2 Elbe Medical Centre, Buxtehude, Germany, 3 TU Dresden, Dresden, Germany,
4 Practice for Dermatology and Venereology, Dr. med. Christiane Handrick, Berlin, Germany
and 5 Hannover Medical School, Hannover, Germany
Atopic dermatitis (AD) is a well-studied chronic inflammatory skin disease. However, analysis of the
disease’s impact on the serum proteome has not been well investigated. With this study we aimed for
a comprehensive characterization of the disease proteome and its change after systemic treatment.
Global spectrometric profiles have been generated from 61 AD patients before (BL) and 3 months
after initiation of dupilumab treatment (DPL) as well as from 30 healthy controls (HC) using LC-MS/
MS technology. Endotype detection has been performed using model-based clustering. Predictability
of the endotypes has been assessed using linear support vector machines. Differential abundance
testing has been conducted using linear models. Proteomic profiles of patients at baseline showed
considerable heterogeneity and were robustly classifiable into two endotypes BL1 and BL2. Endotype
membership could be predicted with median balanced accuracy of 0.96 (LQ=0.94, UQ=0.98).
Although clinically indistinguishable at baseline, the endotypes showed differences in regard to
longer-term response to dupilumab therapy as measured by e.g. EASI at 18M (p=2.43E-03), IGA at
18M (p=6.19E-03) and SCORAD at 21M (p=2.15E-02). Differential abundance testing of baseline
profiles with respect to HC revealed 588 and 829 proteins to be significantly altered in BL1 and
BL2. Differential abundances detected for a direct comparison between BL1 and BL2 amounted to
164. The observed alterations affect proteins related to the regulation of the immune system (IL1R,
IL6R, IL13RA1, TNFRSF21), the organization of the extracellular matrix (TNC, collagens, integrins)
as well as the central carbon metabolism (ENOA, G6PD, TKT, TALDO). In conclusion, we report
putative serum proteomic endotypes that enable accurate prediction of response to treatment of
atopic dermatitis.
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Automated classification of hidradenitis suppurativa severity by convolutional neural network
analyses using clinical images
A Wiala,1 R Ranjan,5 H Schnidar,5 K Rappersberger1,2 and C Posch3,4 1 Dermatology, Klinik
Landstraße, Vienna, Austria, 2 Sigmund Freud University, School of Medicine, Vienna,
Austria, 3 Dermatology, Klinik Hietzing, Vienna, Austria, 4 Department of Dermatology
and Allergy, German Cancer Consortium (DKTK), Technical University of Munich, Munich,
Germany and 5 SCARLETRED Holding GmbH, Vienna, Austria
Hidradenitis suppurativa (HS) is characterized by inflammatory nodules, abscesses and fistulas.
Severity can be assessed by several scores requiring detailed, time-consuming and error-prone
lesion counts. This study aimed to investigate automated HS-severity classification from clinical
images. 777 distinct images from 149 patients were taken using smartphones. Images were ambientlight and size-controlled using the Scarletred® Vision platform. A convolutional neural network
(CNN) was used to predict Hurley grades. A mixed input neural network was trained for a granular
representation of disease activity (scale 0-49). A U-NET algorithm was implemented for localization
of diseased skin. To solve class-imbalances, a synthetic dataset (n=7675, 80% training, 20% test)
was generated using a data augmentation approach (scaling, normalization, feature engineering).
Training CNNs to distinguish no, mild, moderate and severe disease, provided an overall prediction
accuracy of 72% (4-scale, multiclass) and 78% (binary; no/mild vs. moderate/severe). The receiver
operating curves revealed an AUC of 0.85 (binary) and 0.84-0.89 (multiclass). The class-wise
accuracy for each Hurley grade was calculated with 81-88%. No/mild disease could robustly be
distinguished from moderate/severe disease (p<.001). The mixed input model accurately aligned
with changes in HS disease activity with a NRMSE value of 0.2618. The UNET algorithm localized
HS lesions with a pixel accuracy of 88.1% and test loss of 0.42. The CNNs were able to: 1)
Distinguish no/mild from moderate/severe disease, 2) classify disease dynamics over time and
3) identify diseased skin areas. This study breaks new grounds for fast, reliable, reproducible and
easy-to-use HS severity assessments.

Real-World data on efficacy, safety and persistence of dupilumab: An analysis from the
TREATgermany registry.
N Sander,1 D Stölzl,1 A Heratizdaeh,3 E Haufe,2 I Harder,1 J Schmitt,2 T Werfel3 and
S Weidinger1 1 Center for Inflammatory Skin Diseases, Department of Dermatology and
Allergy, University Hospital Schleswig-Holstein, Kiel, Germany, 2 Center of Evidence-based
Healthcare, University Hospital and Medical Faculty Carl Gustav Carus, TU Dresden,
Dresden, Germany and 3 Division of Immunodermatology and Allergy Research, Department
of Dermatology and Allergy, Hannover Medical School, Hannover, Germany
In clinical trials safety and efficacy of therapies are tested in selected patient populations, whereas
clinical registries like the atopic dermatitis (AD) multicenter registry TREATgermany provide
longitudinal patient data under real-life conditions. In this analysis data of 1211 patients (data
release July 2021) with moderate to severe AD was used, with following mean scores at baseline:
EASI 16.1±12.9, IGA 3.2±1.1, itch NRS 5.7±2.8, POEM 16.8±7.6, and DLQI 11.8±7.8. During
observation in the registry 76.3% of patients received at least one systemic treatment for AD; with
a proportion of 81.9% dupilumab was the most used drug in July 2021. In contrast, until the launch
of dupilumab in Germany in December 2017 only 36.8% of patients had received at least one
systemic therapy, with cyclosporine being the most often prescribed one. Dupilumab (n=369) and
cyclosporine (n=41) treatments showed comparable effectiveness. Exemplary at month 12 after
dupilumab initiation, EASI50, EASI75 and EASI90 were 86.3%, 68.0% and 39.1%, respectively.
Discontinuation rates of cyclosporine were considerably higher. While dupilumab treatment
was discontinued in 5.0% and 11.4% of the patients until month 12 and 24, cyclosporine was
discontinued in 77.8% and 100%, respectively. Low persistence of cyclosporine may also reflect
adherence to guideline recommendations on the duration on its continuous use. Adverse events
were reported in 42.5% of all dupilumab-treated patients, ocular side effects being most frequent
(29.8%). These results demonstrate that dupilumab has rapidly emerged as the most commonly used
systemic treatment in Germany, and shows robust long-term efficacy and safety.
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Tear fluid dupilumab levels of patients with moderate-to-severe atopic dermatitis and ocular
surface disease
R Achten, J Thijs, C van Luijk, F van Wijk, M van Luin, M El Amrani, E Delemarre, M de
Graaf, D Bakker, J de Boer and M de Bruin-Weller University Medical Center Utrecht,
Utrecht, Netherlands
Ocular surface disease (OSD) is a common adverse event in dupilumab-treated patients with
atopic dermatitis (AD). The pathomechanism remains unclear. At present, no data are available
on dupilumab levels in the eyes of these patients. The aim of this study is to measure dupilumab
levels in tear fluid after 4 and 28 weeks of dupilumab treatment. This prospective study included
dupilumab-treated moderate-to-severe AD patients. Patients were seen by a dermatologist and an
ophthalmologist at the start of dupilumab, and after 4 and 28 weeks of dupilumab treatment. Tear
fluid was collected using the standard Schirmer’s test, and was stored at -80 °C. Schirmer’s strips
were eluted, and the tear fluids of both eyes were combined. Serum samples were also obtained after
4 and 28 weeks of dupilumab treatment. Dupilumab levels were measured in tear fluid and serum
using liquid chromatography with tandem mass spectrometry. A total of 48 dupilumab-treated AD
patients were included. Based on the severity of OSD at week 4 of dupilumab treatment, patients
with moderate-to-severe OSD had slightly higher dupilumab levels in their tear fluid compared
to patients with no or mild OSD (median 0.25 mg/L (interquartile range (IQR) 0.19-0.61) vs. 0.22
mg/L (IQR 0.13-0.55), p=0.353). This difference reached significance after 28 weeks of dupilumab
treatment (median 0.55 mg/L (IQR 0.35-1.31) in moderate-to-severe OSD vs. 0.29 mg/L (IQR 0.160.60) in no or mild OSD, p=0.021). No significance difference was found in serum dupilumab
levels at week 28 of dupilumab treatment between patients with no or mild OSD and patients
with moderate-to-severe OSD. In conclusion, higher dupilumab levels in tear fluid were found in
patients with moderate-to-severe OSD during dupilumab treatment compared to patients with no
or mild OSD. Further research is needed to investigate the implications of these increased levels
of dupilumab.

Characterisation of the immunogenicity of spesolimab in patients with a generalized pustular
psoriasis (GPP) flare
X Li,1 K Coble,1 C Grimaldi,1 S Visvanathan,1 B Lang,2 T Haeufel,3 H Bachelez,4 C Thoma2
and M Lebwohl5 1 Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, CT, 2 Boehringer
Ingelheim International GmbH, Biberach, Germany, 3 Boehringer Ingelheim International
GmbH, Ingelheim, Germany, 4 Hôpital Saint-Louis and Université Paris Cité, Paris, France
and 5 Icahn School of Medicine at Mount Sinai, New York, NY
We investigated the immunogenicity of spesolimab, and its impact on PK, efficacy, and safety
in patients with a GPP flare. Plasma samples were analysed from three trials. In trial 1 (proof
of concept, NCT02978690), 7 patients received IV spesolimab 10 mg/kg. In trial 2 (Effisayil 1,
NCT03782792), 53 patients were randomised 2:1 to receive IV spesolimab 900 mg or placebo on
Day 1, with optional open-label (OL) spesolimab on Day 8 for persistent flare symptoms. At Week
12, patients could enroll into trial 3 (Effisayil ON, NCT03886246), a 5-year OL extension, to receive
SC spesolimab 300 mg Q12W or Q6W; interim data are reported (N=39; September 2021). In trials
2 and 3, patients could receive additional IV spesolimab for a new flare. ADA data were available for
56 spesolimab-treated patients (trial 1, 6; trial 2, 50; trial 3, 36 from trial 2). In trial 2, ADA formed
with a median onset of 2.3 weeks; 24% (12/50) had an ADA titer >4000 and were neutralising
antibody-positive by Weeks 12–17. Higher immunogenicity responses (ADA titer >4000) were seen
in females (30%; 10/33) compared with males (12%; 2/17). There was no impact on spesolimab PK
in patients with ADA titers <4000, but spesolimab plasma concentrations reduced significantly at
ADA titers >4000. Spesolimab efficacy was similar in ADA-positive and ADA-negative patients up
to Week 12. Impact of ADAs on efficacy upon retreatment after Week 12 is to be determined, as
77% (30/39) of patients did not have a new flare in trial 3. There was no correlation between ADAs
and hypersensitivity reactions. Treatment with spesolimab led to the development of ADAs with
a maximum titer of >4000 in a limited proportion of patients by Weeks 12–17. There are minimal
data on the impact of ADAs on efficacy upon retreatment.
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CD8+CD103+ resident memory T cells with skewed TCR Vbeta usage infiltrate in the skin
lesion of DIHS/DRESS
T Fujiyama,1 H Hashizume,2 R Kageyama,1 K Kurihara,1 T Ito,1 Y Tokura1 and T Honda1
1 Dermatology, Hamamatsu University School of Medicine, Hamamatsu, Japan and
2 Dermatology, Iwata City General Hospital, Iwata city, Japan
T cells plays important role in the pathogenesis of severe cutaneous adverse drug reactions (SCARs),
such as DIHS/DRESS. Drug-specific T cells are found in both the peripheral blood and the affected
skin. However, characteristics of T cell receptor (TCR) repertoire in DIHS/DRESS lesions remain
unclear. Furthermore, involvement of resident memory T cells (TRMs) in the development of DIHS/
DRESS has not been fully investigated. To address these issues, we analyzed T cell receptor (TCR)
repertoire of the skin-infiltrating T cells in the skin lesions of DIHS/DRESS (n =7). For comparison,
TCR repertoire in SJS/TEN lesions were analyzed (n = 8). Skin T cells were expanded in vitro using
IL-2 and anti-CD3/CD28 mAbs, and the TCR Vbeta usage was assessed by flowcytometry. The
diversity was analyzed by diversity index and relative abundance curve. We also investigated the
characteristics of CD8+CD103+ TRMs in each lesion. In all the cases, skin-infiltrating T cells showed
skewed TCR Vbeta usage with several prominent peaks. In DIHS/DRESS, CD4+ T cells showed
highly skewed TCR usages and the diversity indexes of CD4+ T cells were lower than those of CD8+
T cells although not statistically significant. In the SJS/TEN, the TCR usages were skewed more in
CD8+ T cells than in CD4+ T cells and the diversity indexes of CD8+ T cells were significantly lower
than those of CD4+ T cells (P=0.018). Whereas, CD8+CD103+ T cell population was increased in
DIHS/DRESS skin compared with SJS/TEN skin. CD8+CD103+ T cell population in DIHS/DRESS
showed a lower diversity index of TCR Vbeta than that of conventional CD8+ T cells and produced
Th2-shifted cytokines, suggesting that it was a unique population. Taken together, these results
suggest that CD8+CD103+ TRMs and possibly CD4+ T cells in DIHS/DRESS show highly skewed
TCR Vbeta usage, and may be involved in the development of DIHS/DRESS.
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IL23-induced STAT3 nuclear translocation in MAIT cells at baseline is a candidate biomarker
of response to biologics targeting the IL23/IL17 axis
S Solanky,1 S Khan,1 R Andres Ejarque,1 I Tosi,1 H Dawe,1 J Barker,1 P Di Meglio1 and
P Consortium2 1 St John’s Institute of Dermatology, King’s College London, London, United
Kingdom and 2 Centre for Dermatology, The University of Manchester, Manchester, United
Kingdom
The role of the interleukin (IL)23/IL17 axis in psoriasis is well-established and has led to the
development of biologics targeting IL23 and IL17A. Ustekinumab, targets the IL12/23p40 shared
subunit and blocks IL23-receptor interactions, restricting the activation of Signal Transducer and
Activator of Transcription 3 (STAT3) in T cells, and IL17A production. Secukinumab blocks IL17A
binding to its receptor, preventing keratinocyte activation. Although both biologics are effective,
clinical response varies, highlighting the need to identify biomarkers predictive of response. To
identify biomarkers of response to biologics targeting the IL23/IL17 axis, we first measured IL23induced STAT3 translocation in peripheral blood mononuclear cells (PBMCs) of psoriasis patients
(n=20) before (week (W)0) and during (W1, W4 and W12) ustekinumab therapy. Clinical response
was assessed by 75% reduction in Psoriasis Area Severity Index (PASI75) at W12. STAT3 translocation
in mucosal associated invariant T (MAIT) cells of PASI75 non-responders was significantly lower
(p<0.05, FDR<0.05) than responders at W0 and highly predictive of PASI75 outcome in Receiver
Operating Characteristic (ROC) curve analysis. Next, we measured STAT3 translocation in psoriasis
patients prior to therapy with the anti-TNF adalimumab (n=10) or secukinumab (n=10). We observed
no difference in STAT3 translocation between adalimumab PASI75 non-responders and responders.
However, STAT3 translocation was significantly lower (p<0.05) in MAIT cells of secukinumab
PASI75 non-responders compared to responders at W0. Ongoing work is aimed at refining this signal
by deep-immunophenotyping of IL23-responsive cells of psoriasis patients undergoing biologic
treatment. Taken together, we have identified IL23-induced STAT3 translocation in MAIT cells as a
candidate biomarker predictive of response to biologics targeting the IL23/IL17 axis.
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Evidence of a female-specific causal relationship between endogenous testosterone levels
and acne
R Rispoli,2 R Ramessur,2 J Saklatvala,2 J Barker,2 C Smith,1 N Dand2 and M Simpson2
1 Genetics and Molecular Medicine, King’s college, Kidbrooke, United Kingdom and 2 King’s
College, London, United Kingdom
To investigate a potential causal role of natural variation in endogenous testosterone levels in the
development of acne, we performed a two-sample sex-stratified Mendelian randomisation (MR)
study. Instrumental variables comprised genetic variants with genome-wide significant effects on
total testosterone (TT), free testosterone (FT) and steroid hormone binding globulin (SHBG) levels
in male and female participants in UK Biobank. The effects of these instrumental variables on acne
were derived from sex-stratified genome-wide association studies of acne comprising 3,173 female
cases and 2,426 male cases. Inverse-variance weighted MR estimates did not support a causal role
for testosterone traits on acne risk in males (ORTT = 1.00 (0.85-1.18), pTT = 0.98; ORFT = 1.02 (0.791.31), pFT = 0.87; ORSHBG = 0.91 (0.70-1.18), pSHBG = 0.47). In females, genetic variants associated
with increased levels of total testosterone and free testosterone conferred a proportional increase
in acne risk (ORTT = 1.79 (1.38-2.32), pTT = 1.0x10-5; ORFT = 2.30 (1.53-3.45), pFT = 5.8x10-5).
Whereas genetic variants associated with increased SHBG conferred a proportional decrease in
acne risk (ORSHBG = 0.68 (0.50-0.93), pSHBG = 0.016). Dissection of the instrumental variable sets
indicated that the MR effect in females is driven by variants with effects specific to total and free
testosterone, and independent of SHBG levels (OR = 2.29 (1.46-3.58), p = 2.8x10-4). Our data are
consistent with endogenous, SHBG-independent, testosterone levels contributing to the casual
biological pathways of female acne. The discordant effect of variation in endogenous testosterone
levels in males and females is suggestive of a pathophysiological sexual dimorphism in severe acne
and motivates further sex-stratified investigations.

Disease severity and needs of patients with moderate-to-severe Atopic Dermatitis
D Siegels,1 S Abraham,2 L Heinrich,1 T Birkner,1 E Haufe,1 S Weidinger,3 T Werfel4 and
J Schmitt1 1 Center for Evidence-Based Healthcare, University Hospital Carl Gustav Carus
and Carl Gustav Carus Faculty of Medicine, Technische Universität Dresden, Dresden,
Germany, 2 Department of Dermatology, University Allergy Center, Carl Gustav Carus
Faculty of Medicine, Technische Universität Dresden, Dresden, Germany, 3 Department
of Dermatology, Venereology and Allergology, University Hospital Schleswig-Holstein,
Kiel Campus, Kiel, Germany and 4 Department of Immunodermatology and Experimental
Allergology, Clinic for Dermatology, Allergology and Venereology, Hannover Medical School,
Hannover, Germany
The German Atopic Dermatitis (AD) registry TREATgermany includes patients with moderate-tosevere AD. To improve the understanding of AD, it is important to observe disease severity, treatment
patterns, and patient needs in routine care. Standardized registry assessments include comprehensive
questionnaires to capture general patient characteristics, disease severity, comorbidities, and
systemic therapies by the physician as well as patient-reported outcomes such as quality of life,
fatigue and depressive symptoms. In total, 1230 patients were enrolled in the registry until August
2021. The mean age of the included patients at baseline was 40.7 years (SD 14.7). 57.5% were
men. According to objective SCORing Atopic Dermatitis (oSCORAD) index, 56.3% patients (n=690)
were classified as having severe AD at baseline. This was accompanied by 51.6% (n=627) of the
patients reporting to be very or extremely strongly impaired in their quality of life. 71.1% of the
patients had received systemic immunosuppressive / immunomodulatory therapies in the past.
Patients’ treatment-related needs that were most frequently rated as important were “to be free of
itching” (97.2%) and “to regain control of the disease” (95.8%). Data from TREATgermany clearly
indicate that moderate-to-severe AD constitutes a major burden to affected patients that is not
limited to clinical disease signs and symptoms but includes all major aspects of patients’ everyday
life. Patient-centered AD care should regularly include the assessment of patients’ treatment goals.
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Palmar hyperlinearity patterns and fractional exhaled nitric oxide identify atopic eczema
more effectively than filaggrin variant status
B Thomas, D Kelsell and EA O’Toole Blizard Institute, Queen Mary University of London,
London, United Kingdom
Hyperlinear palms are described as a feature of loss-of-function (LoF) variants in Filaggrin (FLG).
Fractional exhaled nitric oxide (FeNO) is possibly a marker for Th2 inflammation and is elevated in
atopic eczema (AE). We explore the features of participants (age <31 years) with AE of Bangladeshi
ethnicity from East London and investigate which factors best distinguish them from Bangladeshi
non-AE controls (no personal history of atopic disease in the participant/parents) in a cross-sectional
study. Participants were recruited between May 2018 and March 2020. Patterns of palmar linearity
were categorised, FeNO recorded and LoF FLG variants were identified using targeted sequencing.
These features and general demographics were compared between both groups. Firth’s logistic
regression was used and models were compared using the Area Under the Receiver Operator
Characteristic (AUROC). Five hundred and seventy seven cases were available (507 with AE and
71 controls). Five palmar patterns were noted. There was at least one LoF FLG variant in 39.3% of
AE cases and 16.9% of controls. Adjusted models with palm patterns (AUROC 76.44%) performed
better than LoF FLG status (AUROC 68.04%) at distinguishing AE cases from controls. In a FeNO
data subset of 445 participants (n=132 were too young for FeNO testing), the individual palm
pattern and LoF FLG models performed as well as in the full dataset and the FeNO model had an
AUROC of 77.05%. Combination models with included palm patterns and FeNO had an AUROC of
89.10%. The addition of LoF FLG variant status did not improve the palm/FeNO model. These data
demonstrate it is possible that dosage of FLG expression (as ‘seen’ within the ridged skin of the palm)
is a more relevant factor than just genotype for AE development. The AE-phenotypic association
with a putative surrogate marker for Th2 inflammation (FeNO) supports systemic immune activation
and thus the need for earlier systemic treatments in AE.

Deep learning image analyses in dermatology, beyond skin lesions: a systematic review
S Choy,1 A Paolino,2 B Kim,3 S Lim,1 J Seo,4 S Tan,1 W Tan,1 M Corbett,5 J Barker,2 M Lynch,2
C Smith2 and SK Mahil2 1 King’s College London, London, United Kingdom, 2 St John’s
Institute of Dermatology, London, United Kingdom, 3 Guy’s and St Thomas’ NHS Foundation
Trust, London, United Kingdom, 4 Imperial College London, London, United Kingdom and
5 University of York, York, United Kingdom
Deep learning processes large-scale data through neural networks to make predictions. It has
potential to optimise workflows in dermatology, a visual specialty with large image databases
accelerated by smartphones. A focus of deep learning research is skin lesion triage with emphasis
on cancer, but this may not translate to the wider scope of >2000 other skin diseases. We examined
deep learning studies of skin diseases excluding malignant/benign lesions. We searched PubMed,
Embase, Web of Science, ACM Digital Library and IEEE Xplore for studies applying deep learning
to skin images, excluding lesions (01/2000-09/2021, PROSPERO CRD42022309935). Studies were
reviewed by 2 researchers during screening and data extraction. Quality of reporting and risk of
bias were assessed using TRIPOD and PROBAST. Of 11331 studies identified, 56 met the inclusion
criteria: most investigated acne (n=27) or psoriasis (n=23), assessing diagnosis (n=49) and/or severity
(n=11). Diagnostic accuracy was 67-98% in acne and 96-100% in psoriasis. Most studies had high
risk of bias (>55%). Few were prospective (n=4) or included external validation (n=6) or testing
(n=12). Full access to datasets (n=6) and code (n=7) was limited. Only 8 studies reported algorithms
‘ready for clinical use’, with most (n=46) recommending prospective work. While these data suggest
potential of deep learning image analysis for acne and psoriasis diagnosis, there is a relative paucity
of studies evaluating disease severity, an area of unmet clinical need. Key methodological and
reporting issues exist in this field to date. Prospective, externally validated/tested deep learning
image analysis studies are needed. A higher quality and transparently reported evidence base
(leveraging future TRIPOD-AI and PROBAST-AI frameworks) will enable the translation of deep
learning outcomes to real-world practice.
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Aquagenic and non-aquagenic pruritus need to be differentiated in MPN: A study of 500
patients
C Le Gall-Ianotto,1,2 A Ficheux,3,2 E Lippert,3,4 L Herbreteau,5 b Pan-Petesch5,6 and
J Ianotto5,6,4 1 LINK laboratory, hospital of brest (CHU Brest), Brest, France, 2 University of
Brest, Brest, France, 3 Laboratory of hematology, hospital of brest (CHU Brest), Brest, France,
4 France Intergroupe des Syndromes Myeloprolifératifs, Paris, France, 5 Clinical hematology
department, hospital of brest (CHU Brest), Brest, France and 6 INSERM, GETBO, UMR 1304,
University of Brest, Brest, France
Pruritus is a frequent symptom expressed by patients with myeloproliferative neoplasms (MPN).
Aquagenic pruritus (AP) is the most emblematic. Incidence, intensity, related symptoms and
evolutive risks of pruritus have never been extensively studied in MPN patients. MPN-SAF TSS autoquestionnaire was distributed before consultations, to all MPN patients seen in our institution. We
collected evolutive events from February 2015 to January 2020. We collected 1444 questionnaires
from 504 patients (ET-54.4%, PV-37.7% and PMF-7.9%). Pruritus was spontaneously reported by
49.8% of the patients (PV=59%, p=0.004), including 44.6% of AP (PV=51.9%, p<0.0001), whatever
the type of MPN or the driver mutations. Patients suffering from pruritus were more symptomatic
(total score of 26 vs 13, p<0.0001) and had a higher rate of evolution into myelofibrosis/acute
myeloid leukemia (19.5 vs 9.1%, OR=2.42, p=0.0009). Among patients with pruritus those with
AP stood out with the highest intensity values (p=0.008) and a higher rate of evolution (25.9 vs
14.4%, p=0.025, OR=2.07). Furthermore, disappearance of pruritus was observed in only 16.7%
in case of AP compared to 31.7% for those with other types of pruritus (p<0.0001). Ruxolitinib and
hydroxyurea were the most efficient drug on AP intensity. AP is a major constitutional symptom
observed in MPN. In this study, we pointed out the global incidence of this symptom across all MPN.
Pruritus, especially AP, should be assessed in all MPN patients because its presence is associated
with higher symptom burden and higher risk of evolution.

A deep learning system enables a prompt and objective scoring of Nail Psoriasis Severity Index
H Horikawa, K Tanese, M Amagai and M Saito Department of Dermatology, Keio University
School of Medicine, Shinjuku-ku, Japan
In the practice of psoriasis, nail lesions must be accurately evaluated in addition to skin and joint
lesions. Scoring with Nail Psoriasis Severity Index (NAPSI) is often used as a tool to assess the severity
of nail psoriasis, but there are several vexing issues. First, calculating NAPSI scores on multiple digits
is rather time-consuming. Second, NAPSI scores often vary widely among scoring dermatologists.
In this study, we developed a deep learning-based NAPSI prediction system to solve the current
problems of NAPSI scoring and make it easier and more effective to implement in daily clinical
practice. The “nail region detector” that detects nails in images was constructed utilizing an object
detection model. The “NAPSI predictor” that predicts NAPSI of the detected nails was constructed
using a classification model. Those were combined as an integrated system. A total of 1876 hand and
foot images containing nails used for the “nail region detector” were collected from Google searches
as well as from our patients with nail psoriasis. We prepared 2939 nail images for the “NAPSI
predictor” by manually cropping out the nail regions from the images of our patients. Annotation of
NAPSI scores was performed by dermatologists with abundant clinical experience in nail psoriasis.
The performance of the integrated system was then evaluated by comparison of the NAPSI scores
between the system and the dermatologists. The results showed that the “nail region detector”
recognized nails with 93.8% accuracy, and the “NAPSI predictor” proposed NAPSI scores with
82.8% accuracy. The integrated system was also able to predict NAPSI scores with higher accuracy
and lower variability than the dermatologists. Accordingly, it was shown that deep learning can be
used to quickly and accurately isolate nail regions from images and estimate NAPSI scores at a level
comparable to that of a dermatologist. The method used in this study is expected to be applicable
not only to nail psoriasis but also to image analysis of other nail diseases in future investigations.
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Impact of the skin microbiome in Psoriasis capitis
B De Pessemier and C Callewaert CMET, Ghent University, Ghent, Belgium
Our skin is covered with billions of microbes and hosts a diverse community of bacterial, fungal,
archaeal, and viral species. Psoriasis is an immune mediated inflammatory disorder with a global
prevalence of 2-4%, whereas 75-90% of the patients suffer from psoriasis capitis. An under-studied
area is the scalp microbiome and the impact both fungal and bacterial species have on scalp
conditions. Our overall objective is to examine how changes in the normal cutaneous microbiome
contribute to the pathogenesis of psoriasis capitis and to find metagenomic biomarkers that explain
the differences between microbial communities. Within our study, 83 samples from healthy
participants, and 68 lesional and non-lesional samples from untreated psoriasis capitis test subjects
were collected. The samples were analyzed with shotgun metagenomics (12M reads) and a subset
was also sent for amplicon sequencing (16S rRNA and ITS region) to map the scalp microbiome
of both healthy and psoriasis capitis test subjects. From the shallow shotgun sequencing data, we
found that both healthy and psoriasis scalps were merely covered with bacteria, followed by fungi,
protists and viral species, dominated by the genera Cutibacterium, Staphylococcus, and Malassezia.
The most abundant bacterial species was Cutibacterium acnes and the most abundant fungal species
was Malassezia restricta. Inflamed psoriatic skin contained significantly less bacterial and fungal
species (α-diversity), and a different microbial composition (β-diversity) in comparison to healthy
and non-inflamed psoriatic skin. Differential abundant bacterial and fungal species were detected
on healthy, lesional, and non-lesional skin that can be used as metagenomic biomarkers (LEfSe,
Cliff’s delta). Scalp psoriatic lesions contained more Corynebacterium otidis, Corynebacterium
ihumii, Acinetobacter junii, Malassezia obtusa, and Pichia fermentans as compared to non-lesional
and healthy scalp skin.

The effect of present or historical psoriasis on the efficacy of spesolimab in patients with a
generalized pustular psoriasis (GPP) flare
P van de Kerkhof,1 Y Okubo,2 L Puig,3 J Prinz,4 A Nichols,5 M Quaresma,6 C Thoma,7
L Li8 and H Bachelez9 1 Radboud University, Nijmegen, Netherlands, 2 Tokyo Medical
University, Tokyo, Japan, 3 Hospital de la Santa Creu i Sant Pau, Barcelona, Spain, 4 LudwigMaximilian-University Munich, Munich, Germany, 5 University of Miami Miller School of
Medicine, Miami, FL, 6 Boehringer Ingelheim International GmbH, Ingelheim, Germany,
7 Boehringer Ingelheim International GmbH, Biberach, Germany, 8 Boehringer Ingelheim
(China) Investment Co., Ltd, Shanghai, China and 9 Hôpital Saint-Louis and Université Paris
Cité, Paris, France
In Effisayil 1 (NCT03782792), the safety and efficacy of spesolimab was assessed in patients
with a GPP flare. Patients (N=53) were randomised (2:1) to intravenous spesolimab 900 mg or
placebo on Day 1 and followed for 12 weeks. The primary and key secondary endpoints were a
Generalized Pustular Psoriasis Physician Global Assessment (GPPGA) pustulation subscore of 0 and
a GPPGA total score of 0 or 1 at Week 1, respectively. We explore baseline clinical characteristics/
demographics and treatment success of spesolimab in patients with (n=38) or without (n=12) present/
historical psoriasis. Baseline characteristics and demographics were balanced; however, 10.5% and
50.0% of patients with and without present/historical psoriasis had an IL36RN mutation at baseline.
At Week 1, a GPPGA pustulation subscore of 0 was achieved by 50.0% and 75.0%, and 7.1% and
0% of patients who received spesolimab and placebo, with and without present/historical psoriasis,
respectively. A GPPGA total score of 0 or 1 was achieved by 37.5% and 62.5% (spesolimab arm)
and 14.3% and 0% (placebo arm) of patients. These scores were sustained up to Week 12 in the
spesolimab arm. At Week 1, 65.6% and 58.3% of patients in the spesolimab and placebo arms,
respectively, experienced any adverse event. These results support spesolimab use in patients with
a GPP flare, regardless of if patients did or did not have present/historical psoriasis.
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Biomarkers of disease progression and systemic treatment response in people with psoriasis:
a scoping review
R Ramessur,1 M Corbett,2 M Acencio,3 M Ostaszewski,3 N Dand,4 SK Mahil,1 M Ndlovu,5
L Skov,6 C Conrad7 and C Smith1 1 St John’s Institute of Dermatology, King’s College London,
London, United Kingdom, 2 Centre for Reviews and Dissemination, University of York, York,
United Kingdom, 3 Luxembourg Centre for Systems Biomedicine, University of Luxembourg,
Esch-sur-Alzette, Luxembourg, 4 Department of Medical & Molecular Genetics, King’s
College London, London, United Kingdom, 5 Department of Immunology Research, UCB,
Brussels, Belgium, 6 Department of Dermatology and Allergy, Herlev and Gentofte Hospital,
University of Copenhagen, Copenhagen, Denmark and 7 Department of Dermatology,
Lausanne University Hospital CHUV & University of Lausanne, Lausanne, Switzerland
Biomarkers that accurately predict individuals at risk of disease progression and/or treatment
effectiveness are subject to intense research, offering opportunity for early intervention and more
cost-effective healthcare. This scoping review aimed to identify and catalogue candidate biomarkers
in psoriasis. A systematic search of CENTRAL, Embase, LILACS, and MEDLINE was performed for
relevant articles published between 1990 and December 2021. Inclusion criteria were studies
involving the psoriasis population (n>50) reporting biomarkers associated with our outcomes of
interest: any measure of skin severity, psoriasis co-morbidity and/or systemic treatment response.
Of 10,522 screened studies, 252 were included (n=145 disease severity, n=58 co-morbidity, n=71
systemic treatment response outcomes). In total, 249 biomarkers were catalogued; all require further
analytical/clinical validation, with none yet ready for clinical use. HLA-C*06:02 and IL-12B show
promise as candidate biomarkers across all outcomes of interest. Methodological or reporting
limitations frequently compromised the validity and interpretation of findings, notably inadequate
control for confounders, lack of adjustment for multiple testing and selective outcome reporting.
Candidate biomarkers and methodological pitfalls identified in this review will support future
research effort, avoid research redundancy, and expedite translation of the biomarker discovery
pipeline into clinical practice.

Epidemiology and survival of eccrine porocarcinoma by sex
I Moseley,1 SD Ragi1 and A Lombardi2 1 Brown University Warren Alpert Medical School,
Providence, RI and 2 Skin Cancer & Cosmetic Surgery Center of NJ, Edison, NJ
Our objective was to evaluate the epidemiology and survival of eccrine porocarcinoma (EPC) by
sex in the United States. Data for EPC were collected from the SEER-18 (2000-2018) database.
The total number of cases, incidence, age, race, ethnicity, primary tumor location, staging, causespecific death, first malignancy status, household income, whether scope regional lymph node
surveillance was performed, and whether site-specific surgery was performed were collected using
the rate session tool. We used traditional chi-squared or Fisher exact tests where appropriate to
compare demographic characteristics, tumor qualities, treatments, and survival rates between the
sexes. In the SEER data set, EPC is more common in men (incidence of 0.0609 vs 0.0338 in women).
Significant differences between sexes were observed for: age (p=0.014), staging (p=0.004), location
(p<0.000), and whether EPC was the patient’s first malignancy (p=0.009). Race, ethnicity, household
income, cause-specific death, whether scope regional lymph node surveillance was performed, and
whether site-specific surgery was performed did not differ significantly between sexes. The majority
of women presented at 85+ years, while men were most likely to present in the 80-84 year age
range. Men had a larger percentage of unstaged tumors compared to women, and EPC was more
likely to be the first malignancy in women than in men. In women, the lower limb/hip was the most
common location, while in men head/neck was most common. In both sexes, the highest EPC rates
were observed in non-Hispanic Whites, and EPC diagnosis rates increased in a near-linear fashion
with household income. Rates of site-specific surgery were similar in men (85.20%) and women
(85.50%), as were rates of regional lymph node surveillance (24.6% in both sexes) and rates of
death due to this cancer (men: 5.15%; women: 3.16%). Overall, relative survival rates of EPC at
1, 3, and 5 years demonstrated no statistical differences between men and women and among all
individuals the incidence of EPC increased with age.

107

108

Serum levels of C-C motif chemokine ligand 2 and interleukin-8 as possible biomarkers in
patients with toxic epidermal necrolysis accompanied by acute respiratory distress syndrome
T Watanabe, Y Watanabe, N Ikeda, M Aihara and Y Yamaguchi Environmental ImmunoDermatology, Yokohama City University Graduate School of Medicine, Yokohama, Japan
Toxic epidermal necrolysis (TEN) is a fatal cutaneous adverse reaction that occasionally affects
multiple organs. Acute respiratory distress syndrome (ARDS) is a rare complication that can cause
rapid and potentially fatal pulmonary dysfunction. However, the mechanisms underlying TENinduced ARDS remain unknown. This study investigated potential biomarkers for predicting ARDS
onset in TEN patients. Pre-treatment serum samples were collected from 16 TEN patients and 16
healthy controls (HC). TEN patients were divided into two groups: those with ARDS (3 patients) and
those without ARDS (13 patients). The serum levels of cytokines/chemokines were determined using
the Luminex® Assay Human Premixed Multi-analyte Kit. The expression levels of cytokines and
chemokines in the skin were examined by immunohistochemistry (IHC). Serum levels of C-C motif
chemokine ligand 2 (CCL2), interleukin (IL)-6, and IL-8 were significantly higher in TEN patients
with ARDS than in those without ARDS and HC, while there was no significant difference in the
serum levels of CCL2 and IL-8 between TEN patients without ARDS and HC. IHC analysis revealed
no significant difference in CCL2 and IL-8 expression of the skin between HC and TEN patients
with and without ARDS. Interestingly, there were no differences in the cytokines/chemokines levels
between TEN and other organ damages other than ARDS and TEN without any organ damage. We
further analyzed the changes in cytokines/chemokines levels before and after treatment in two
TEN patients with ARDS. CCL2, IL-6, and IL-8 levels decreased after systemic treatment compared
to baseline levels before treatment at an early stage. Conclusion: IL-8 and CCL2 may be involved
in the pathogenesis of TEN-induced ARDS and may be useful predictive markers for ARDS onset.
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Recency bias in weekly POEM recording and its effects on POEM prediction
A Duverdier, G Hurault, A Custovic and RJ Tanaka Imperial College London, London, United
Kingdom
We recently developed a computational tool (EczemaPred) for personalised prediction of AD
severity dynamics using PO-SCORAD. We aim to investigate whether EczemaPred can be applied
to predict POEM score recorded weekly. We used data from 247 AD patients aged 11 to 65 years
in a dose-finding study with up to 6 measurements of POEM and daily symptom scores for POEM
over 16 weeks. We investigated the influence of the recency bias in reporting POEM by computing
the partial cross-correlation between the observed POEM score and daily symptom scores recorded
on the previous seven days using linear mixed-effects models. We also modelled the evolution of
individual daily symptom scores using EczemaPred (Bayesian state-space) models and generated
POEM predictions. We found a systematic difference between the observed POEM scores and those
calculated from the daily symptom scores. The symptom scores on the day of POEM recording had
the strongest correlation with the observed POEM score, among those recorded on the previous
seven days. This alludes to a recency bias where patients may be more strongly influenced by their
current symptoms while they are supposed to report their scores over the past week. EczemaPred
models predict next week’s POEM scores with an accuracy of 80% when trained on 15 weeks
of daily symptom scores. Prediction of POEM is challenging as it compresses daily presence of
symptoms into a weekly average and is subject to recency bias. Recency bias can be mitigated by
recording daily symptoms scores for POEM.
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Lebrikizumab Allows Interleukin-13 Membrane Binding and Subsequent Internalization
through the Decoy Receptor Interleukin-13 Receptor Alpha 2
I Wulur, RD Van Horn, A Ryuzoji, AJ Okragly, C Patel and R Benschop Eli Lilly and Company,
Indianapolis, IN, USA, Indianapolis, IN
Lebrikizumab (lebri) is a novel, monoclonal antibody that selectively targets interleukin (IL)-13
and prevents formation of the IL-13 receptor alpha 1 (Rα1)/IL-4 receptor alpha (Rα) heterodimer
receptor signaling complex. A previous crystal structure report showed that lebri does not interfere
with binding of IL-13 to the IL-13 Receptor alpha 2 (Ra2) decoy receptor. In contrast, other IL-13
antibodies tralokinumab and cendakimab had been reported to inhibit IL-13 binding to both
IL-13Ra1 and IL-13Ra2. We wanted to investigate whether lebri binding to IL-13 interfered with IL-13
binding to IL-13Ra2 and the subsequent internalization. Through competitive binding experiments
using surface plasmon resonance, we confirmed that lebri can bind to the tralokinumab/IL-13 and
cendakimab/IL-13 complexes. These data showed that lebri binds to IL-13 at a different epitope. First,
we induced IL-13Rα2 expression on HaCaT cells, a spontaneously transformed keratinocyte cell line
from adult human skin, using co-treatment of IL-13 and TNF-alpha. Then, we fluorescently stained
these cells and confirmed the increased expression of IL-13Rα2. Using live-cell confocal imaging,
we observed that IL-13 can bind IL-13Ra2 and is internalized into the cells. These experiments were
conducted in the presence of an IL-13Rα1 inhibitory antibody to ensure the observed binding is
only through IL-13Rα2. Importantly, we also observed binding and internalization of the IL-13/lebri
complex, while IL-13/tralokinumab and IL-13/cendakimab complexes do not bind to the IL-13Rα2
receptor and are not internalized into the cells. The internalized IL-13/lebri complex colocalized
with a lysosome marker, indicating that it is likely to be degraded in lysosomes. In summary, lebri
allows IL-13 to bind and internalize through the IL-13Rα2. This mode of action differentiates it from
tralokinumab and cendakimab, since lebri allows natural clearance of IL-13 levels through IL-13Rα2.

Characteristics and management of generalized pustular psoriasis (GPP): experience from
the Central and Eastern Europe (CEE) GPP Expert Network
P Wolf,1 R Ceovic,2 C Conrad,3 M Marovt,4 V Mateeva,5 J Maul,6 A Nicolescu,7 L Pavlovsky,8
A Szegedi9 and A Reich10 1 Medical University of Graz, Graz, Austria, 2 University Hospital
Centre Zagreb, Zagreb, Croatia, 3 Lausanne University Hospital, Lausanne, Switzerland,
4 University Medical Centre Maribor, Maribor, Slovenia, 5 Medical University - Sofia, Sofia,
Bulgaria, 6 University Hospital of Zurich, Zurich, Switzerland, 7 Roma Medical Center,
Bucharest, Romania, 8 University of Tel Aviv, Tel Aviv, Israel, 9 University of Debrecen,
Debrecen, Hungary and 10 University of Rzeszów, Rzeszów, Poland
This study was conducted to determine the characteristics of GPP flares and current treatment
landscape among patients with GPP in the CEE region. Eligible cases (N=57) that met GPP
diagnosis criteria (centre of excellence or ERASPEN) and had follow-up/treatment in the last 10
years were collected from 10 centres. Case report forms were used to collect patient demographics;
characteristics of last and most severe flares; treatment and outcomes. Median age at disease onset
was 57 years (range 0–84); 59.6% were female. Median flare frequency was 0.7 flares per year;
57.9% had a history of plaque psoriasis. Clinical characteristics of last and most severe flares (for
33 patients last flare was the most severe) were: GPPGA total score 3 or 4 (50.0%; 77.8%); median
total body area involved (50.0%; 70.0%); required hospitalisation (77.2%; 91.0%); median duration
of hospitalisation, if required (2.0 weeks; 2.0 weeks); elevated C-reactive protein (72.7%; 84.9%);
fever >38°C (33.9%; 40.7%). The most frequently used therapies were retinoids (n=38), PUVA/UVB
(n=23) and methotrexate (n=22), which were effective (complete response or >90% reduction in
skin lesions) in 55.3%, 26.1% and 31.8% of cases, respectively. Anti-TNFs (n=9) and other biologics
(n=15) were effective in 33.3–100% of cases, with individual therapies used in 2–5 patients each.
Treatments should not be compared as time to achieve skin clearance and duration of response are
not considered. Our findings highlight the substantial clinical burden associated with GPP and high
unmet need for treatments that provide rapid and sustained skin clearance.
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Overcoming diagnostic challenges in differentiation of psoriasis and eczema with molecular
analysis
P Bentz,1 K Eyerich2 and E Weisshaar1 1 Occupational Dermatology, Heidelberg University
Hospital, Heidelberg, Germany and 2 Clinic for dermatology and venereology, Freiburg
Universitys Hospital, Freiburg, Germany
Differentiating psoriasis from eczema poses high demands on diagnostic abilities and still is error
prone. The regulation of the genes NOS2 and CCL27 showed the most discriminatory power between
both diseases and was used to train a highly accurate algorithm that can enhance conventional ways
of diagnosis. The Molecular Classifier (MC) is used since 12/2021 in an occupational dermatological
cohort that is later compared to an already existing cohort without MC use. The aim is to investigate
if the diagnosis via molecular analysis influences course of the skin disease, therapeutic measures
and quality of life. In a baseline and 4 follow-ups data will be collected from dermatologists and
patients. To date, 211 patients are included (nmale=113, μAge= 49.7). In median, the skin disease has
been persisting for 4 years and affects mosty the palms (68%), interspaces (41%) and backs (30%) of
the hands, also feet (49%) and legs (25%). Most of the patients have chronical (70%) or chronically
relapsing (24%) disease courses. 36.5% of the patients had clinically unclear diagnoses at study
inclusion. In all but three of these cases, the MC shows a clear tendency towards one disease. The
case-specific congruence is low (34%). 29.6% of these matches allot to eczemas. When linking
the 95 available histological results to these findings, the complete congruence reduces to 16.3%.
The highest match is again for eczema. 6 months after the use of the MC the amount of systemic
therapies increases (alitretinoin: +16.3%, acitretin +5.1%, dupilumab +7.1%). The absolute amount
of topical therapies is constant. The use of glucocorticosteroids is clearly reduced (-13.3%). A
significant (p<0.0001) increase in Dermatology Life Quality Index can be seen. The high amount
of unclear cases underlines the diagnostic challenges in the differentiation of psoriasis and eczema.
The MC shows high potential in complementing existing diagnostics and leading to improved patient
outcomes even in long persisting cases.

Adherence and Persistence to Acne Medications: A Population-Based Claims Database
Analysis
A Grada,1 PO Perche2 and SR Feldman2 1 Department of Dermatology, Grada Dermatology
Research LLC, Chesterbrook, PA and 2 Department of Dermatology, Wake Forest University
School of Medicine, Winston-Salem, NC
The chronicity of acne and its prolonged treatment regimen may contribute to poor treatment
adherence and persistence. Previous studies reported lower adherence to topical formulations
compared to oral therapies. Adherence refers to patients obtaining treatment and acting in
accordance with a prescribed interval and dose; persistence is the duration of time patients continue
on treatment. How well newly diagnosed acne patients use their treatment is not well characterized.
Our objective was to assess adherence and persistence to acne medications in newly diagnosed
acne patients. The Truven Health MarketScan® Databases were utilized to assess U.S. claims data
between 2008 to 2011 for newly diagnosed acne patients using the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 706.1 code. Among 230,552 males and
females age ≥ 12 who filled an index acne medication within 1 year of acne diagnosis, Medication
Possession Ratio (defined as the sum of the days’ supply for all fills of a given drug in a particular
time period, divided by the number of days in the time period) was ≥ 0.8 in 70.3% of patients, and
persistence to first prescription medication was 14.12% at 3 months, 5.25% at 6 months, 2.8% at
9 months, and 1.85% at 12 months. Adherence of patients given multiple products maybe even
worse than for patients given a single medication. While adherence was high, persistence to initial
acne medication was poor. Though patients may have their medications, they are not necessarily
using them. Enhancing patients’ use of their treatment may be critical to improving patients’ longterm treatment outcomes
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Flare frequency and patient characteristics in generalized pustular psoriasis (GPP) - A
multicenter observational study
A Morita,1 Y Okubo,2 S Imafuku,3 Y Tada,4 K Yamanaka,5 Y Yamaguchi,6 M Yasuda,7
H Tsuchihashi,8 M Saitoh9 and R Okuyama10 1 Nagoya City University, Nagoya, Japan,
2 Tokyo Medical University, Toyko, Japan, 3 Fukuoka University, Fukuoka, Japan, 4 Teikyo
University, Tokyo, Japan, 5 Mie University, Tsu, Japan, 6 Yokohama City University,
Yokohama, Japan, 7 Gunma University, Maebashi, Japan, 8 Juntendo University, Tokyo,
Japan, 9 Nippon Boehringer Ingelheim, Tokyo, Japan and 10 Shinshu University, Matsumoto,
Japan
Although multiple treatment modalities for GPP, including biologics, have been approved in Japan,
limited data are available on the frequency and severity of GPP flares in Japanese patients. In
this chart review study, we investigated the frequency of GPP flares, clinical characteristics, and
treatment history in patients diagnosed with GPP (2006 JDA criteria) at 29 medical facilities. Baseline
was the date of initial GPP diagnosis. Follow-up period was up to 10 years, from the date of initial
diagnosis to ethical review committee approval at facility. Primary endpoints were flare frequency
and severity (adjudicated by an Expert Committee). Secondary endpoints were patient demographics
at initial diagnosis and GPP treatment during follow-up. The analysis population included 205
patients; 106 were male and the mean age was 52.0 years (standard deviation 19.3). Retrospective
genetic testing identified IL36RN mutations in 12/39 (30.8%) patients and CARD14 mutations in
2/16 (12.5%) patients tested. At baseline diagnosis, 177 patients (86.3%) had experienced flares,
99 (48.3%) patients had severe flares, and 52 (25.4%) had moderate flares. During follow-up, 106
flares were observed in 70 (34.1%) patients: 47 (22.9%) had 1 flare, 14 (6.8%) had 2 flares, and
9 (4.4%) had ≥3 flares; overall frequency was 11.5 per 100 person-years. Flares were classified as
mild, moderate, or severe in 1 (0.9%), 55 (51.9%), and 50 cases (47.2%), respectively. Cumulative
incidence of flares from the date of diagnosis was 17.8% at 1 year, 29.6% at 3 years, and 39.9% at
5 years. Despite using current treatments, patients with GPP still experienced moderate to severe
flares, highlighting the unmet clinical need.

Long-term disease course in patients with atopic dermatitis receiving dupilumab therapy:
Results from the TREATgermany registry
T Birkner,1 S Abraham,2 L Heinrich,1 D Siegels,1 E Haufe,1 T Werfel,3 S Weidinger4 and
J Schmitt1 1 Center for Evidence-based Healthcare, University Hospital and Medical Faculty
Carl Gustav Carus, TU Dresden, Dresden, Germany, 2 Department of Dermatology,
University Allergy Center, Medical Faculty Carl Gustav Carus, TU Dresden, Dresden,
Germany, 3 Division of Immunodermatology and Allergy Research, Department of
Dermatology and Allergy, Hannover Medical School, Hannover, Germany and 4 Center
for Inflammtory Skin Diseases, Department of Dermatology and Allergy, University Hospital
Schleswig-Holstein, Campus Kiel, Kiel, Germany
Dupilumab was approved in the EU in 2017 for the treatment of moderate-to-severe atopic dermatitis
(AD). The good therapeutic response described in clinical trials has yet to be confirmed in everyday
clinical care settings. The German registry TREATgermany is the largest European registry for patients
with moderate to severe AD with more than 1,400 patients currently (May 2022) enrolled. Patients
are prospectively monitored and clinical course, treatment, and patient-reported outcomes (PROMs)
are documented. Of the 564 adult patients with initiation of dupilumab at or after inclusion in the
registry, 401 with at least one follow-up visit on dupilumab were selected for the analysis. Overall,
more than 200 patients are contributing 1 year, more than 100 patients 2 years, and almost 50
patients 2 ½ years of follow-up while on dupilumab. Three months after dupilumab initiation, a
marked improvement in AD severity was observed: EASI-50 (EASI-75) response was about 80%
(50%) with further smaller improvements until a plateau after 12 months was reached. Results for
the PROMs, e.g., Patient Global Assessment (PGA) and Dermatology Life Quality Index (DLQI) were
consistent with the clinical parameters. Therapy discontinuation rates and reasons are also reported.
Clinical registries are an important tool to generate data on the effectiveness of systemic therapies
under real-world conditions. Results from the TREATgermany registry show a stable response to
dupilumab treatment in terms of both objective disease severity and PROMs.
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The frequency of intermediate monocytes before treatment is a candidate biomarker of
clinical response to secukinumab in of psoriasis
J Hardman-Smart,1 R Andres Ejarque,1 S Solanky,1 I Tosi,1 K Grys,1 J Barker,1 C Griffiths,2
NJ Reynolds,3 C Smith,1 RB Warren,2 P Di Meglio3 and P Consortium2 1 St John’s Institute
of Dermatology, Kings College London, London, United Kingdom, 2 Centre of Dermatology,
University of Manchester, Manchester, United Kingdom and 3 Institute of Translational and
Clinical Medicine, University of Newcastle, London, United Kingdom
Biological therapies have transformed psoriasis treatment, however patient response can vary.
Secukinumab, which targets interleukin(IL)-17A, is highly effective with 57.4% of psoriasis
patients achieving a 90% reduction in psoriasis area and severity index (PASI90) in real world
data. Nevertheless, over 40% of patients may respond better to alternative treatments, highlighting
a need for predictive biomarkers of response to stratify patients. To this end, we performed deepimmunophenotyping of myeloid cells from peripheral blood mononuclear cells (PBMCs) from
patients at baseline and 12 weeks following secukinumab treatment (w12) (n=17). Frequency of total
monocytes and dendritic cells did not change over time. However, the frequency of CD14+ classical
monocytes significantly decreased (FDR<0.05) from baseline to w12, while the frequency of CD14+/
CD16+ intermediate monocytes significantly (FDR<0.05) increased only in patients PASI75, termed
responders. Moreover, responders had a significantly higher frequency of classical monocytes at
baseline compared to non-responders (FDR<0.05), while the frequency of intermediate monocytes
(FDR<0.05) were significantly lower in responders compared to non-responders). Importantly, the
frequency of intermediate monocytes at baseline significantly correlated (p<0.05, r=0.60) with
clinical response to secukinumab and receiver operating characteristic (ROC) analysis yielded an
area under the curve of 92.4% suggestive of strong predictive value. Taken together, our results
suggest that the frequency of monocytes subsets before therapy may be a predictive biomarker for
secukinumab response, which warrants further validation and replication.

Comparison of machine learning and logistic regression models in predicting psoriasis
treatment outcome: A scoping review
W Haw,1 A Hussain,2 NJ Reynolds,2 C Griffiths,1 N Peek1 and RB Warren1 1 University of
Manchester, Manchester, United Kingdom and 2 Newcastle University, Newcastle, United
Kingdom
Psoriasis is a chronic inflammatory disease, and patients typically cycle through multiple treatment
options. We aimed to assess and compare the performance of traditional logistic regression (LR) and
machine learning (ML) models in predicting treatment outcome in psoriasis. A systematic search
was performed on Medline, Embase, and Web of Science databases for studies published between
January 2000 to December 2021, that developed or validated at least one statistical or ML model
that could predict treatment outcome in psoriasis. We included studies on psoriasis treatment and
models developed using clinical variables, excluding genetic and blood biomarkers. Two reviewers
independently screened abstracts and full texts for eligibility, assessed methodological quality
and risk of bias using the Prediction model Risk Of Bias Assessment Tool. Out of 20285 records
identified, 8 studies met inclusion criteria. The sample size used to develop the models ranged from
23 to 3388. The number of predictor variables ranged from 7 to 20; with age, weight, baseline PASI
and history of previous biological therapy most consistently included in the final prognostic models.
The LR algorithm was applied most frequently, followed by state-of-the-art ML methods (generalised
linear model, elastic net, gradient boosted tree and artificial neural network). ML models exhibited
superior performance (estimated area under the curve, AUC 0.80-0.95) compared to LR models
(0.59-0.82). Considerable methodological heterogeneity was observed, due to lack of external
validation, variation in treatment outcome endpoints and follow-up times. Most studies had high
risk of bias in their analysis. Although ML methods offered limited improvement over traditional LR
in predicting psoriasis treatment outcome, their clinical feasibility and reliability are still unclear.
Improvements in psoriasis prediction models’ methodology and reporting are needed before they
can be considered for clinical use.
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Longitudinal follow-up study of arterial structure in patients with severe psoriasis and treated
with ustekinumab or with tumor necrosis factor alpha inhibitors
M Aleissa,2,3 M Viguier,4 H Khettab,5 F Assan,1 F Akroun,2 Z Mallat,5,6 A Tedgui,5
P Boutouyrie5 and H Bachelez2,1 1 Laboratory of Genetics of Skin Diseases, INSERM
U1163, Imagine Institute of Genetic Diseases, Université Paris Cité, Paris, Paris, France,
2 Dermatology, Hôpital Saint-Louis, Paris, France, 3 Dermatology, King Saud bin Abdulaziz
University for Health Sciences, Riyadh, Saudi Arabia, 4 Dermatology, Hôpital Robert Debré,
Reims, France, 5 Paris Cardiovascular Research Center, INSERM U970, Hôpital Européen
Georges Pompidou, Paris, France and 6 Cardiovascular Medicine, University of Cambridge,
Cambridge, United Kingdom
Psoriasis vulgaris (PV) is a chronic inflammatory skin disease. Patients with severe PV have higher
cardiovascular (CV) morbi-mortality compared to mild PV or general population. However, impact
of biological treatments on CV parameters is unclear. The aim of this study was to investigate the
differential impact of TNF inhibitors (TNFi) and ustekinumab (UST) on morphometric and functional
parameters of atherosclerotic disease in severe chronic PV. In this parallel cohort monocentric
study, CV parameters including aortic stiffness (AS), carotid stiffness (CS), intima media thickness
(IMT) and carotid distension (CD) were prospectively assessed by high-definition ultrasound and
arterial tonometry in 29 severe PV patients with increased CV risk profiles, receiving TNFi or UST.
Measurements from baseline to M18 were used, along with Psoriasis Area Severity Index (PASI). AS
increased in UST patients while decreased in TNFi patients, with a significant differential increase
(+1.60 m/s, p<0.03). CS increased in UST patients and decreased in TNFi groups (+1.15 m/s,
p<0.05). CD decreased significantly with UST and increased with TNFi (-3.82 kpa-110-3, p<0.04).
IMT increased in both groups, more importantly in the UST group. Mean PASI improvements in TNFi
and UST groups were respectively 73.9%, and 75.4% at M12. The increased AS and hypertrophy of
large arteries under UST compared to TNFi suggest differential impacts of blocking TNF vs. IL-12/
IL-23 on arterial remodeling.

High unmet medical need in brachioradial pruritus: results from a large patient survey
E Artsy Navon,1 Y Rosen,1 N Singer,1 O Goren,1 N Maor,1 E Eyal,1 S Ständer3,1 and
G Yosipovitch2,1 1 Clexio Biosciences, Petah Tikva, Israel, 2 Dr. Phillip Frost Department of
Dermatology and Itch Center, University of Miami Miller School of Medicine, Miami, FL and
3 Center for Chronic Pruritus (Kompetenzzentrum Chronischer Pruritus; KCP), Department
of Dermatology, Münster University Hospital, Münster, Germany
A patient survey that aimed to best identify the unmet needs in brachioradial pruritus (BRP) was
conducted from 10/2021 to 04/2022 in English online. The survey, created in collaboration with
BRP patients and experts in BRP, included 36 questions focusing on the most significant elements
of living with BRP: journey to diagnosis, severity and frequency of symptoms, treatment history,
and impact on quality of life. 545 anonymous respondents worldwide participated in the survey,
with 322 having reported a confirmed BRP diagnosis by a physician. The majority of patients were
50-69 years old (62%), female (94%), and in the US (74%). Data showed it took at least three
years since first experiencing BRP symptoms for 43% of patients to receive a correct diagnosis, and
52% visited at least three different physicians before the diagnosis was made. Misdiagnosis [other
diagnoses prior to final diagnosis of BRP] was common (in 39%). Most (85%) patients had severe
itch (itch score ≥7) in their last episode, and 88% had visible scratch marks or bleeding. 78% suffer
from itch at least three months per year, of which 28% suffer for over nine months per year. Patients
often tried several drug treatments (mean >4) for itch, with the most helpful receiving only 21%
of responses. Sleep quality is highly affected in 77% of patients, and 71% use ice packs at night.
For the vast majority (92%), their itch frustrates them often or all the time. These data show that a
substantial proportion of BRP patients endure a difficult path to diagnosis, suffer from severe itch
for the majority of the year, lack a clear treatment option, and experience a highly negative impact
on their quality of life. These results emphasize the need to increase awareness of BRP, address
patients’ unmet needs, and develop effective treatments for BRP.
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PeakPASI Predict: Usefulness of an additional score (highest measured Psoriasis Area and
Severity Index) in psoriasis care?
S Wilkhoo,1,2 L Tizek,1 T Biedermann1 and A Zink1 1 School of Medicine, Department of
Dermatology and Allergy, Technical University of Munich, Starnberg, Germany and 2 School
of Medicine, Ludwig-Maximilians-University, Munich, Germany
The “Psoriasis Area and Severity Index (PASI)” is commonly used to measure the severity of psoriasis
at a specific point in time. This score does not consider the patient history, leaving a possible
gap in the satisfaction of patients regarding their care. This cross-sectional study aimed to test if
the PeakPASI, the highest PASI ever measured, is a beneficial additional tool to assess the longterm burden, variations in treatments and comorbidities of patients. Psoriasis patients treated at a
university hospital between 01/2019 and 07/2020 received a questionnaire. Additional information
on clinical scores, therapies, and comorbidities was collected from the patients’ files. The data of
316 patients (53.0±15.5 years, 40.5% women) was analyzed. The mean PASI was 3.8±4.9 and
the mean PeakPASI 13.1±9.7. The average number of comorbidities was 2.7±1.8. Around 97.2%
of people received a topical therapy and 80.3% received a systemic therapy. More than half the
patients (57.0%) received phototherapy. A positive correlation was found between the PeakPASI
and the number of topical therapies (rs=0.367, p<.001) and systemic therapies (rs=0.296, p<.001),
as well as phototherapy (rs=0.318, p<.001). The prevalence of the five most common comorbidities
(smoking, arterial hypertension, drinking alcohol, diabetes, depression) was higher in the group
of PeakPASI≥10 compared to PeakPASI<10. People with a PeakPASI≥10 were significantly more
likely to receive phototherapy than people with a PeakPASI<10, while no difference was found
between people with a PASI<10 and PASI≥10. As a correlation between a higher PeakPASI and
different types of therapies as well as comorbidities was found, the PeakPASI is an additional
important score for patient care.
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Safety of Guselkumab in Patients With Moderate to Severe Psoriasis: Pooled Analyses Across
Clinical Studies
M Lebwohl,1 K Rowland,2 M Miller,3 Y Yang,4 J Yu,3 Y You,3 D Chan2 and R Langley5 1 Icahn
School of Medicine at Mount Sinai, New York, NY, 2 Janssen Scientific Affairs, LLC, Horsham,
PA, 3 Janssen Research & Development, LLC, Spring House/Horsham, PA, 4 Immunology
Global Medical Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, Horsham,
PA and 5 Dalhousie University, Halifax, NS, Canada
Guselkumab (GUS) studies in plaque psoriasis (PsO) have established a favorable safety profile for
the drug. To evaluate the cumulative safety experience in PsO, we pooled safety for the placebocontrolled (wk 0-16 in CNTO1959PSO2001, CNTO1959PSO3001/3002, and CNTO1959PSO3006)
and end-of-reporting (wk 0-40 for CNTO1959PSO3006; wk16-44 for CNTO1959PSO3003; wk0-52
for CNTO1959PSO2001 and CNTO1959PSO3004; wk0-56 for CNTO1959PSO3009; and through
wk264 for CNTO1959PSO3001/3002) periods from phase2/3 studies of GUS. Pooled data were
adjusted by exposure /100 patient (pts)-years of follow-up (100PY). During the placebo (PBO)controlled period, 544 pts received PBO (165PY) and 1220 received GUS (378PY). Adverse event
(AE) rates were similar for PBO (341.12/100PY) and GUS (345.63/100PY); corresponding serious
AE (SAE) rates were 6.66/100PY and 6.34/100PY. Infection rates were: PBO, 83.61/100PY; GUS,
95.92/100PY. Serious infections (SIs) occurrence rates were PBO, 1.21/100PY; GUS, 1.06/100PY.
The rate was 0.26/100PY for both nonmelanoma skin cancer (NMSC) and malignancies other
than NMSC in the GUS group; none in PBO. Through the end-of-reporting period (n=2891 pts;
8662PY), rates remained low for GUS -treated pts: AE, 169.02/100PY; SAE, 5.26/100PY; infections,
65.92/100PY; SIs, 0.88/100PY. Other AEs of interest rates were: malignancies, 0.43/100PY; NMSC,
0.35/100PY; major adverse cardiovascular events, 0.33/100PY. In GUS-treated pts, there were
no reported active tuberculosis or opportunistic infections; no serum sickness-like/anaphylactic
reactions related to GUS were reported. This pooled analyses confirm the established safety profile
of GUS for pts treated for up to 5 years.
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Oxidative stress in atopic dermatitis: urinary biopyrrins as possible new biomarker.
A Raimondo and S Lembo Department of Medicine, Surgery and Dentistry, “Scuola Medica
Salernitana”, University of Salerno, Baronissi, Italy
The aim of this study was to investigate the role of biopyrrins in the inflammatory-oxidative process
in moderate-severe atopic dermatitis (AD). Furthermore, the study proposed to investigate the ability
of biotechnological therapy with dupilumab to influence their concentration and action. For this
purpose, 25 adult patients with moderate-severe AD, and 15 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, after 8, 16 and
52 weeks of treatment. The analysis of urinary levels of biopyrrins was performed by ELISA assay.
Urinary biopyrrin 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
dupilumab therapy, with an interesting rapid reduction after 8 and 16 weeks, maintaining the
result after 52 weeks (p<0.05). The correlation analysis showed a statistically significant positive
correlation between the urinary concentration of biopyrrins and EASI index (r=0.8), circulating IgE
(r=0.7) as well as plasma CRP levels (r=0.8). 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. Therefore, their continuous monitoring can indicate the
intensity of oxidation in vivo. To date, the possible role of urinary biopyrrins in the inflammatorypathway of AD has not been extensively explored. These data suggest that biopyrrins could represent
new peripheral markers to assess the oxidative status of AD patients. Moreover, our data highlight
a novel quality of dupilumab to ameliorate the oxidative balance in AD.

Increased risk of actinic keratosis and non-melanoma skin cancer in patients with rosacea: A
nationwide population-based retrospective cohort study from South Korea
S Cho,1,2 H Lee2 and S Cho2 1 Dermatology, Seoul National University Boramae Medical
Center, Seoul, Korea (the Republic of) and 2 Dermatology, Seoul National University College
of Medicine, Seoul, Korea (the Republic of)
The association between rosacea and skin cancer remains inconclusive with conflicting reports. In
this nationwide population-based retrospective cohort study we aimed to determine the risk of skin
cancer in patients with rosacea. A rosacea cohort (n = 11,420) was formulated and evaluated from
2010 to 2019. The incidence rate ratios of actinic keratosis, skin cancer (malignant melanoma[MM]
and non-melanoma skin cancer[NMSC]), gastric, colorectal, and liver cancer were analyzed in
comparison to the matched control group, and multivariable stratified Cox proportional hazards
model analysis was conducted. The risk of actinic keratosis was increased in rosacea group
compared to the control group (adjusted hazard ratio[aHR], 6.05; 95% confidence interval[CI],
3.63-10.09). The risk of NMSC was also increased (aHR, 2.66; 95% CI, 1.53-4.61). The risk of MM,
gastric, colorectal or liver cancer (aHR, 1.69; 95% CI, 0.25-11.37, aHR, 0.81; 95% CI, 0.59-1.10,
aHR, 0.91; 95% CI, 0.69-1.18, and aHR, 1.32; 95% CI 0.89-1.95, respectively) was not increased.
Our study reveals an increased risk of actinic keratosis and skin cancer, particularly NMSC, in
patients with rosacea.
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Anti-BP180, Pruritus, and Thymus and Activation-Regulated Chemokines as Surrogate
Markers for Disease Activity in Bullous Pemphigoid
CS de Jesus, S Yonekura, T Nomura and K Kabashima Dermatology, Kyoto University
Graduate School of Medicine, Kyoto, Japan
Bullous pemphigoid disease activity index (BPDAI) is the standard indicator of disease activity in
bullous pemphigoid (BP). However, examining patients’ whole body is burdensome to both the
patient and health care workers and is subjected to inter-examiner bias, hence the need to investigate
other surrogate markers for BPDAI. The purpose of the study is to quantify and correlate candidate
surrogate disease markers of BP namely visual analogue scale for pruritus (VAS-pruritus), thymus
and activation-regulated chemokines (TARC), and anti-BP180 to bullous pemphigoid disease activity
index (BPDAI). A total of 29 BP cases were examined; clinical disease marker (BPDAI), conventional
disease biomarkers (anti-BP180, TARC score) and patient reported VAS-pruritus were measured and
correlated throughout the clinical course of disease. We calculated a statistical cross-correlation
function (CCF) between two time-series variables between BPDAI to VAS-pruritus, TARC, and
anti-BP180. CCF ranges from -1 to 1, indicating that a CCF of 1 means perfect positive and -1
means negative correlation. The CCF between the change in BPDAI to anti-BP180, TARC, and
VAS-pruritus were 0.928, 0.972, and 0.923 respectively, indicating that changes in the BPDAI were
highly correlated with the aforementioned markers. We therefore conclude that antiBP-180, TARC,
VAS-pruritus may be used as surrogate disease markers to BPDAI to monitor bullous pemphigoid
disease activity.

Comparative analysis of the microbiota over lesional and non-lesional skin in Hansen’s
Disease
A Mohta Dermatology, Sardar Patel Medical College, Bikaner, India
Leprosy is one of the most debilitating chronic infectious disorders which can involve virtually
every organ of the body. Despite being advanced in every sphere of medical science, India is still
crippled by this infectious disease which is still a public health problem. Recently, it has been
postulated that leprosy patients harbor potentially pathogenic microbes which could contribute the
inflammation and progression of disease. This study was aimed at identifying the bacterial species
that could possibly modulate mycobacterium leprae (M. leprae) in leprosy patients over lesional
and non-lesional skin. Skin swab samples were taken for 70 leprosy patients from lesional and nonlesional skin. As part of the control group 70 healthy volunteers were recruited. The microbiota in
both groups were analyse microbiota using nested Polymerase Chain Reaction-Denaturing Gradient
Gel Electrophoresis (PCR-DGGE) and 16S rRNA profiles. The representative bacteria isolated from
health controls was Staphylococcus. Contrastingly, this microbiota was heavily underrepresented
in leprosy cases. The major microorganisms obtained from lesional and nonlesional skin of leprosy
patients were Taxa Firmicutes and Proteobacterium, respectively. These findings suggest that there
is dysbiosis in the normal skin microbiota in case of leprosy. There are definitive changes in core
microbiota in leprosy patients compared to unaffected individuals. Such diversity supports the
existence of dysbiosis in skin due to leprosy. Our results suggest that these differences in skin
commensals could be utilized as potential therapeutic targets for leprosy patients.

Effects of Long-pulsed Alexandrite Laser treatment on Microbiome in Rosacea Patients
J Kim, S Park, J Kim, E Lee, Y Bae and S Oh Dermatology, Yonsei University, Seoul, Korea
(the Republic of)
Rosacea is a common cutaneous condition characterized by erythema and vasodilation on the
face. Facial flushing and telangiectasia are common symptoms of rosacea, which respond well
to treatments with lasers with wavelengths that are selectively absorbed by oxyhemoglobin, such
as the pulsed-dye laser (PDL), intense pulsed light (IPL), long-pulsed Nd:YAG and Alexandrite.
Additionally, there have been increased data on microbiome diversity imbalance in rosacea
patients. The current study was designed to investigate the efficacy and mechanism of long-pulsed
Alexandrite laser (LPAL) in rosacea patients by analyzing the facial microbiome in patients receiving
laser treatment. Twenty-one patients were examined and treated every three weeks for three total
treatments. The facial microbiome was analyzed by 16s rRNA amplicon sequencing, and all patients
answered The Sensitive Scale-10 (TSS-10) and Dermatology Life Quality Index (DLQI) on their
first and last visits. The erythema index significantly decreased after three sessions of LPAL in 3
weeks intervals, and the reduction of the erythema index was well maintained on both sides. LPAL
treatment resulted in significant improvement in TSS-10 and the DLQI index. The composition
and dynamics of the facial microbiome showed alteration after the treatment, yet the change was
not significant. LPAL improved rosacea symptoms and patient perceptions, yet it did not affect
microbial diversity.

Serum dupilumab levels after 16 weeks of treatment are not associated with treatment
response or side effects in atopic dermatitis patients
L Spekhorst,1 M de Graaf,1 F Loeff,2 N Zuithoff,1 D Bakker,1 C Boesjes,1 J Thijs,1 R Achten,1
F van Wijk,1 T Rispens2 and M de Bruin-Weller1 1 University Medical Center Utrecht,
Utrecht, Netherlands and 2 Sanquin, Amsterdam, Netherlands
The registered dose of dupilumab for adult atopic dermatitis (AD) patients is 300mg every other week
(Q2W). However, it is unknown whether serum dupilumab levels are associated with treatment
response or side effects. Our objectives were to evaluate serum dupilumab levels after 16 weeks of
treatment in patients with AD, and to explore its association with treatment response and side effects.
This prospective cohort study consecutively included adult AD patients treated with dupilumab
300mg Q2W for at least 16 weeks. At week 16 and 52 disease severity was assessed by EASI-score
and side effects were recorded. At 16-weeks the association between serum dupilumab levels and
treatment response was analysed. Multivariate logistic regression modelling was used to determine
the prediction of response (EASI90; EASI≤7) and side effects after 52-weeks, with serum dupilumab
levels at 16 weeks. A total of 295 patients were included with median drug level of 86.6 μg/mL
(IQR=64.6-110.0; range 10.1-382.0) after 16 weeks of treatment. No significant differences were
found in serum dupilumab levels between responder statuses (<EASI50/EASI50/EASI75/EASI90) at
week 16. Multivariate logistic regression analysis showed non-significant odds ratio’s (ORs) for
serum dupilumab levels at 16 weeks regarding prediction of long-term response (≥EASI90, OR
0.96 (95%CI:0.90-1.04), p=0.34; EASI≤7, OR 1.03 (95%CI:0.93-1.14), p=0.55) and side effects
(OR 1.01 (95%CI:0.95-1.07), p=0.83). This real-world study in AD patients found a broad range of
serum dupilumab levels at 16 weeks of treatment, with no association to treatment response and
side effects during first year of treatment.
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Steady-state activation and suppressed responsiveness of basophils from patients with atopic
dermatitis
S Imamura,1 T Fukumoto,1 Y Oda,1 K Washio,1 M Mizuno,1 A Kubo1 and A Fukunaga2
1 Division of Dermatology, Department of Internal Related, Kobe University Graduate
School of Medicine, Kobe, Japan and 2 Department of Dermatology, Osaka Medical and
Pharmaceutical University, Osaka, Japan
Basophils have an essential role in IgE-dependent type 2 inflammation in atopic dermatitis (AD).
Previous studies reported that basophils were activated in AD, but the mechanisms involved are
poorly understood. To examine the features of circulating basophils in AD patients, we analyzed
peripheral blood samples from 38 AD patients and 21 healthy controls (HCs) by flow cytometry.
CD203c and CD63 were selected as basophil activation markers. Basophils were stimulated by
anti-IgE antibody, anti-FcεRI antibody, and mite allergen, and then compared with basophils at
steady-state. Surface markers on basophils (surface-bound IgE and FcεRI expression), biomarkers
of disease activity in AD (EASI score, total serum IgE, TARC, and LDH), and their correlations were
examined. Th2+Tc2 populations that modify type 2 inflammation were also examined. Our data
showed that baseline CD203c and CD63 expressions on basophils were significantly higher in
AD patients than in HCs. Contrary to the results in HCs, the CD203c/CD63 response ratio to antiIgE stimulation was suppressed and was lower than that of anti-FcεRI stimulation in AD patients.
Although the concentration of total serum IgE and FcεRI expression on basophils was higher in
AD patients than in HCs, surface-bound IgE on basophils was equivalent between AD patients and
HCs. AD patients had a higher Th2+Tc2 population than HCs, and there was a positive correlation
between the Th2+Tc2 population and EASI score. In conclusion, basophils were spontaneously
activated at steady-state in AD patients, and the response ratio to anti-IgE stimulation was lower
than that in HCs. Future studies are needed to investigate the contradiction between high serum IgE
and relatively low IgE binding on basophils in AD patients, which suggests a possible dysfunction
of FcεRI on basophils in AD patients.

Characteristics of anemia and its relationship with disease severity in a Spanish cohort of 84
patients with recessive dystrophic epidermolysis bullosa
L Quintana,1 R Maseda,1 N Illera,2 M Crespo,3 N Butta,4 P Zuluaga,5 A Buño,3 R De Lucas,1
M Escámez2 and R Sacedón6 1 Dermatology Department, La Paz Hospital, Madrid, Spain,
2 Bioengineering Department, UC3M-CIBERER-IIS-FJD-CIEMAT, Madrid, Spain, 3 Clinical
Analysis Deparment, La Paz Hospital, Madrid, Spain, 4 Hematology Department, La Paz
Hospital, Madrid, Spain, 5 Statistics & Operations Research Department, Faculty of Medicine
UCM, Madrid, Spain and 6 Cell Biology Department, Faculty of Medicine UCM, Madrid,
Spain
Recessive dystrophic epidermolysis bullosa(RDEB), due to mutations in COL7A1 encoding collagen
7, is a rare incurable skin fragility disease accompanied by multiple complications being chronic
anemia one of the main. The multifactorial etiology of anemia makes it challenging to diagnose and
treat. However, data from representative cohort about the exact course of anemia and associated
parameters are scarce. Thus, a non-interventional, analytical, observational and cross-sectional study
was performed by recruiting 84 patients (1-67 years:40 women, 44 men), genetically diagnosed
with RDEB, under follow-up at the Spanish EB reference unit in Madrid, since March 2021 until
March 2022. Upon informed consent, a data collection registry including EBDASI score was
completed. According to EBDASI 15.5, 26.2 and 58.3% of the patients had mild, moderate and
severe disease, respectively. Blood count, iron profile (iron, transferrin, ferritin, transferrin saturation
index) and inflammatory markers such as C-reactive protein (CRP) were determined following
standard protocols. In this cohort, iron deficiency was present in 70.2% and anemia in 50% (mild,
moderate and severe in 23.8, 71.4 and 4.8%) of the patients. Hemoglobin levels correlate indirectly
with EBDASI (p<0.001) and with CRP level (p=0.000), being >15mg/L in anemic patients (p=0.000).
Furthermore, determination of erythropoietin, hepcidin and erythroferrone allow to characterize
the etiology of anemia and design personalized clinical interventions. Thus, clinical management
of anemia in RDEB may not be only focused on iron supplementation or transfusions but also in
the implementation of measures that dampen systemic inflammation.
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Fully automated assessment of Atopic Dermatitis severity from real-world digital images
G Hurault,1 R Attar,1 K Pan,1 H Williams2 and RJ Tanaka1 1 Imperial College London, London,
United Kingdom and 2 University of Nottingham, Nottingham, United Kingdom
Assessing the severity of Atopic Dermatitis (AD) traditionally relies on face-to-face assessments
by healthcare professionals. Such approaches are resource-intensive for participants and staff,
challenging during pandemics, and prone to inter- and intra-observer variation. We aim to investigate
to what extent computer vision algorithms can help standardise and automate the detection and
assessment of AD severity using real-world digital images, without human intervention. We
developed EczemaNet, a deep learning computer vision pipeline to detect and assess AD severity
from digital camera images. We first trained a model that can detect AD lesions in images using
the data provided by four dermatologists who delineated (“segmented”) AD regions in 1345 images
from 287 children. We then trained a second model that can assess seven AD disease signs from the
AD regions identified. EczemaNet demonstrated good performance for assessing the AD severity
in real-world images, while being robust to poor imaging conditions. We noted poor inter-rater
reliability in the segmentation of AD regions by dermatologists, i.e. dermatologists rarely reached
a consensus on the location of AD lesions in the images. We demonstrated the potential of deep
learning for assessing AD severity from digital camera images. Nevertheless, we highlighted the
challenge of accurately detecting AD lesions. It may limit the performance of algorithms attempting
to assess AD severity from real-world camera images.

Skin-associated side effects in patients with chronic rhinosinusitis with nasal polyposis
following treatment with dupilumab
D Chromy,1 T Bartosik,2 F Brkic,2 T Quint,1 A Tu,2 J Eckl-Dorna,2 S Schneider2 and
C Bangert1 1 Department of Dermatology, Medical University of Vienna, Vienna, Austria
and 2 Department of Otorhinolaryngology, Head and Neck Surgery, Medical University of
Vienna, Vienna, Austria
Chronic rhinosinusitis with nasal polyposis (CRSwNP) is a typical type-2 inflammation involving
T-helper type-2 cells and impairing quality of life due to nasal obstruction, discharge and reduced
sense of smell. Recently, the anti-IL4Ra antibody dupilumab was approved for CRSwNP and while
dermatologic side effects in patients treated with dupilumab for atopic dermatitis are frequently
observed, there is limited knowledge about these effects in patients with CRSwNP. We aimed
to investigate frequency and characteristics of dermatologic side effects following initiation of
dupilumab treatment in a cohort of Austrian CRSwNP patients. CRSwNP patients presenting at the
Department of Otorhinolaryngology, Head and Neck Surgery at the Vienna General Hospital were
retrospectively evaluated for newly developed skin eruptions while under dupilumab treatment.
Incidence was calculated and details on clinical symptoms were collected. Hundred-ninety-two
CRSwNP patients receiving dupilumab treatment were included, comprising a cumulative follow-up
of 89.65 years. We observed dermatologic side effects in four patients starting at a median time
of 15.5 (range 4-23) weeks after dupilumab initiation corresponding to an incidence-rate of 4.46
(95%-confidence interval 1.39-11.23) events per 100 patient-years follow-up. The majority (75%,
3/4) of affected patients developed psoriasis-like dermatitis, whereas one individual experienced
rosacea-like folliculitis. Our study provides the first comprehensive evaluation of dermatologic side
effects caused by dupilumab in CRSwNP patients. All affected patients developed Th1-inflammatory
associated skin-disorders - previously thought to occur only in individuals with prior affections of
the skin (i.e. atopic dermatitis). Thus, individuals receiving dupilumab may develop novel symptoms
that require interdisciplinary management.
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Patient Characteristics, Disease Profile and Treatment Patterns in Mild and Moderate PsO
Patients in European Real World Practices
M Molaei,1 R Teneralli,1 F Yang,1 T Fitzgerald,1 Y Yang,2 C DeKlotz,3 J Lucas,4 H Wallinger,4
J Piercy4 and D Wu1 1 Janssen Scientific Affairs, LLC, Horsham, PA, 2 Janssen, Horsham, PA,
3 Janssen Research & Development, LLC, Horsham, PA and 4 Adelphi Real World, Bollington,
United Kingdom
This study described and compared mild and moderate Psoriasis (PsO) at diagnosis (dx) in regard to
patient (pt) characteristics, disease profile and treatment (tx) patterns in the 5EU (France, Germany,
Italy, Spain, UK). Retrospective analysis was conducted using Adelphi 2022 PsO Disease Specific
Programme, a point-in-time survey of pts and their treating dermatologist. Two groups of pts were
identified based on physician-reported disease severity at dx of mild or mod. Dermatologistcompleted data of demographics, disease profile and prescribed tx were analysed using descriptive
statistics and tests. Of 843 PsO pts, 307 were mild and 536 moderate. Both groups (mild v mod)
had similar mean age (41.04 v 42.64), sex (52.8 v 52.4% male), and mod PsO had higher BMI
(24.83 v 25.45; p<.025). At dx, 92.8% (n=270) mild pts v 79.7% (n=420) (p=<.001) mod were
prescribed topicals; 10.3 v 21.8% conventional systemics (p=<.001); 5.5 v 9.3% biologics (p=.059)
respectively. Of mild pts, the top 3 lesion locations were scalp 36.2%, elbows 36.5%, and knees
34.3%, for mod pts these were scalp 48%, knees 42.5%, and elbows 39.7%. Mild pts had mean
2.95 [1.96] areas affected v 4.41 [2.70] for mod (p=<.001), mean BSA% at dx 8.12 [7.65] v 17.25
[12.05] for mod (p=<.001). At initiation of current tx, mild pts had mean BSA% 13.18 [11.48] v
18.05 [13.24] for mod (p=<.001). At survey completion, mild pts had mean BSA% 5.58 [7.77] v 6.41
[7.48], mod (p=<.106), and 10.5 (mild) v 7.5% (mod) were experiencing flare (p=<.001). PsO pts
who were considered mild or mod by dermatologists at time of dx recorded similar affected areas.
Mild pts experienced worsening of BSA from dx to initiation of prescribed tx and a significantly
higher proportion experienced flare at survey completion v mod pts. These findings suggest mild/
mod PsO pts were not well managed with current commonly used tx such as topicals.
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Perceived stigma & social health in patients with chronic skin disease
A Pentland Dermatology, University of Rochester, Rochester, NY
Perceived stigma and social discomfort are experienced by patients with visible skin ailments,
negatively impacting their well-being. A new patient-reported outcome measure, StigMA & Social
Health (SMASH), was used to study perceived stigma and social comfort in five chronic skin diseases.
SMASH is a 12-item survey with two subscales (Stigma = 8 items; Social Health = 4 items) with
scores from 1 to 5. High stigma scores and low social health social scores reflect poorer outcomes.
Subjects (ages ≥13 years) with atopic dermatitis (AD), psoriasis (PS), acne, cutaneous lupus (CL),
or alopecia areata (AA) consented to the study and completed SMASH, Dermatology Life Quality
Index (DLQI), and Patient Global Impression of Severity (PGIS) at two visits. Clinicians reported
disease severity using Investigator Global Assessment (IGA) at the two visits. All statistical analyses
(correlations, two-tailed ANOVA) were done at a significance level of 0.05. Of 113 consented
subjects (28 AD; 30 PS; 28 acne; 15 CL; 12 AA), 107 completed both visits. Most subjects were
white (80.5%) female with mean age of 40.8 years and moderate disease severity (36%). Patient
reported measures improved significantly between visits: SMASH Stigma (p=0.033), Social Health
(p=0.001), DLQI (p=0.0004) and PGIS (p=0.009) However, for the 38 subjects with IGA scores at
both visits, IGA did not change (p=0.468). SMASH correlated with DLQI (r≥0.566, p<0.0001) and
PGIS (r≥0.389, p<0.0001), but not with IGA. Despite similar IGA scores, females reported greater
perceived stigma (p=0.040), less social comfort (p=0.004), and lower quality of life (p<0.0001) than
males. There were too few transgender patients (n=2) for comparisons. We conclude that patient’s
perceived disease severity reflects their social health more than clinician-rated disease severity and
that the impact of skin disease on social health differs by gender. Utilization of SMASH in future
studies can help uncover how social health is modified by treatment and disease course.
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Oral fusidic acid for the treatment of mild to moderate hidradenitis suppurativa
A Wiala,1 S Daschl,1 T Stockinger,1 K Rappersberger1,2 and C Posch3,4 1 Dermatology,
Klinik Landstraße, Vienna, Austria, 2 Sigmund Freud University, School of Medicine, Vienna,
Austria, 3 Dermatology, Klinik Hietzing, Vienna, Austria and 4 Department of Dermatology
and Allergy, School of Medicine, German Cancer Consortium (DKTK), echnical University
of Munich, Munich, Germany
Hidradenitis suppurativa (HS) is characterized by recurrent nodules, abscesses and fistulas in the
intertriginous areas. Recommended therapies include surgery, biologicals and systemic antibiotics
(tetracyclines and clindamycin-rifampicin). Also, other antibiotics have been used in HS, one of
which is fusidic acid (FA). This study aimed to investigate the efficacy of systemic FA for the
treatment of HS. In this retrospective cohort study, 55 FA therapy cycles (TC) in 49 HS patients
were analyzed. An average of 6409mg FA per week (range 5250mg-9800mg) was administered
for 2 to 12 weeks. Outcome was evaluated by physicians’ global assessment comparing pre- to
end-of treatment. Therapy response was defined as any reduction of inflammatory activity without
the occurrence of new lesions. We also characterized adverse events and investigated predictors
for treatment success. FA treatment (55TC; male 25TC, 45.5%; female 30TC, 54.5%) showed an
overall response rate of 70.9% (39TC). No disease worsening was observed. Significantly higher
response rates were observed in females compared to males (83.3%, 50,0%, p=.026) and Hurley
I compared to Hurley II patients (90.9%, 57.6%, p=.008). After multivariate adjustment, higher
response rates were associated with the Hurley grade (p=.046) but not with sex (p=.0174). In
contrast BMI (p=.303) and patients’ age (p=.742) did not affect treatment response. Adverse reactions
occurred in 27.3% (15TC), mostly within the first 4 weeks of treatment (63.6%). 21.8% (12TC)
of them were gastrointestinal symptoms and led to therapy discontinuation in 12.7%. Oral FA
improved symptoms in most patients. Especially women of reproductive age who should not receive
tetracyclines, could benefit from FA. FA is safe with only every fourth patient experiencing mild
adverse reactions.

The role of gut microbiota-derived metabolites in psoriasis.
M Sikora1 and J Giebultowicz2 1 National Institute of Geriatrics, Rheumatology and
Rehabilitation, Warsaw, Poland and 2 Medical University of Warsaw, Warsaw, Poland
Gut microbiome alterations observed in patients with psoriasis might contribute to the disease
pathogenesis through an increased intestinal permeability and translocation of several bacterial
metabolites. The aim of the study was to assess the gut barrier dysfunction, concentration of intestinal
microbiota-derived metabolites and their possible association with clinical manifestations and
comorbidities of psoriasis. One hundred twenty patients with moderate to severe plaque psoriasis
as well as 60 age- and weight-matched control were enrolled. Intestinal barrier damage was assessed
based on the concentration of plasma markers of its integrity (claudine-3, intestinal fatty acid binding
protein) and bacterial metabolites - trimethylamine (TMA), trimethylamine oxide (TMAO), p-cresyl
sulfate (pCS), indoxyl sulfate (IS). Concentrations of claudine-3 and intestinal fatty acid binding
protein were determined by ELISA, while concentrations of metabolites by high-performance liquid
chromatography. The severity of gastrointestinal symptoms was assessed by a validated version of
the international GSRS questionnaire. The characteristics of pruritus were assessed using a visual
analog scale. Patients with psoriasis were characterized by higher concentration of claudine-3 (52.4
vs 43.5 ng/ml), intestinal fatty acid binding protein (256.2 vs 134.8 pg/ml), TMA (1392.1 vs 861.4
ng/ml), TMAO (327.9 vs 195.7 ng/ml), pCS (4.35 vs 1.93 ug/ml), IS (989.7 vs 528.4 ng/ml). Factors
affecting intestinal barrier integrity in psoriasis were high disease activity and smoking. Patients with
a damaged intestinal barrier reported more intense gastrointestinal symptoms. The concentration of
TMA was positively correlated with inflammatory biomarkers, TMAO with the cardiovascular risk,
pCS with pruritus and IS with metabolic syndrome. Psoriasis promotes disruption of the intestinal
barrier integrity and translocation of gut-derived microbiome metabolites leading to dysregulation
of multiple pathogenetic pathways in skin, joints, blood vessels and adipose tissue.

Factors predicting the itch-specific quality of life among patients suffering from itch
S Choragudi and G Yosipovitch Dermatology, UMiami Miller School of Medicine, Miami, FL
[We Investigated] the sociodemographic & itch specific factors predicting the itch-specific quality of
life (QoL) in a cohort of patients with itch. At the Miami Itch Center in Miami, FL, USA, male & female
patients > = 18 years with itch for > = 6 weeks from 2014 to 2022 were analyzed. The following
were the predictors: age, female sex, ethnicity (Hispanic, non Hispanic white, non Hispanic black,
non Hispanic Asian, & multiracial), itch location (head & neck, upper limb, lower limb, groin &
buttocks, & trunk), itch frequency (>=10/day, 5-10/day, 2-4/day, and <=1/day), having itch all day,
worsening factors (stress, sweat, dry skin, contact with irritants, allergens, hot-water, salt-water, and
acid-drinks), associated symptoms (rash, pain, sweating, hot & cold sensation), and itch intensity
(1-10). Itch-specific QoL was assessed using a 21 item Itch-specific QoL questionnaire, and the
total score (0-105) was the outcome. Higher values were representative of poor QoL. The predictors
of itch-specific QoL were explored using a multivariable linear regression model by including
predictors stepwise. We included 534 patients. The mean age was 58 years, 59% were females,
and the majority were non-Hispanic whites (61.9%). The mean itch-specific QoL was 71.65±19.19.
The upper limb (79.6%) was the most frequent itch location, followed by the trunk (73.0%) and
lower limb (68.2%). Female sex (beta=6.24; 95% CI 3.71,8.76), itch intensity (beta=2.52; 95%
CI 1.91,3.13), itch frequency (beta=1.69; 95% CI 0.51,2.87), itching all day (beta=5.64; 95% CI
2.89,8.39), itching in upper limb (beta=4.80; 95% CI 1.59, 8.01), and groin & buttocks (beta=4.40;
95% CI 1.78,7.03), pain in itch area (beta=5.49; 95% CI 2.95,8.02), heat sensation (beta=2.72;
95% CI 0.16, 5.28), and stress (beta=6.79; 95% CI 4.26, 9.32) predicted poor itch-specific QoL
while being non Hispanic white (beta=-2.60; 95% CI -5.19,-0.02) predicted good itch-specific QoL.
Sociodemographics, intensity, frequency, location, associated symptoms, & worsening factors of
itch affect the QoL in the patients with itching.

Asymptomatic Sexually Transmitted Infections Are Commonly Detected in Austrian
PrEP-Users
D Chromy,1 N Urban,1 K Grabmeier-Pfistershammer,1 V Touzeau-Roemer,1 A Geusau,1
G Stary,1 B Willinger,2 W Weninger,1 A Rieger1 and W Bauer1 1 Department of Dermatology,
Medical University of Vienna, Vienna, Austria and 2 Department of Laboratory Medicine,
Division of Clinical Microbiology, Medical University of Vienna, Vienna, Austria
Pre-exposure prophylaxis (PrEP) is a well-established method for HIV prevention. Current guidelines
suggest frequent screening for HIV & sexually transmitted infections (STI) of risk-populations – in
high-income countries primarily men who have sex with men (MSM) – and subsequent PrEPinitiation. Since little is known about Austrian PrEP-users, we initiated an observational cohort study
to investigate behavioral characteristics and HIV/STI-prevalence in this population. All HIV-negative
individuals at the Department of Dermatology at the General Hospital of Vienna starting or using
PrEP between 07/2020-12/2021 were considered for inclusion. Details on sexual behavior were
addressed by a questionnaire. Overall, 131 were prospectively enrolled and could choose daily(73%, 96/131) or on-demand (27%, 35/131) PrEP-services. 99% (130/131) were MSM (median
age 33.8 years) and 60% (79/131) reported previous STIs. The median number of sex partners was
10 (range 1-200), engagement in active/passive condomless anal intercourse 70% (84/120) and
‘chemsex’ 67% (85/126) within the past twelve months. No patient tested positive for HIV or viral
hepatitis. Syphilis affected 8% (10/131) while mucosal (pharyngeal, anal, urethral) sampling revealed
a pooled prevalence of 16% (21/131), 10% (13/131) and 17% (22/128) for gonorrhea, chlamydia
and mycoplasma genitalium, respectively. Forty percent (52/131) of patients had at least one STI,
however, only 10% (5/52) were symptomatic. Multivariate analysis identified preference for daily
PrEP-use (adjusted-OR 3.26 95%-CI (1.28-8.26)) as independent predictor for the presence of an
STI. Austrian PrEP-users engage in high-risk sex practices for HIV-transmission and are frequently
affected by asymptomatic STIs. Improved implementation of public PrEP-services is necessary for
reducing the burden of STIs and HIV in Austria.
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Visit to Dermatology Unit Increases Positive Predictive Value of Bullous Pemphigoid Diagnosis
P Leisti,1 A Pankakoski,2 J Jokelainen,1 O Varpuluoma,1 J Panelius,2 L Huilaja1 and
K Tasanen1 1 Dermatology, University of Oulu, Oulu, Finland and 2 Dermatology, University
of Helsinki, Helsinki, Finland
To validate the International Classification of Diseases, 10th revision (ICD-10) diagnostic code L12.0
for bullous pemphigoid (BP) we have performed a retrospective register study based on electronic
health records (EHRs) of Oulu University Hospital (OUH) and Helsinki University Hospital (HUH)
in Finland. All available data on BP diagnostics were collected from every patient with at least
one L12.0 diagnostic code in their EHRs between January 1st, 2009, and December 31st, 2019. BP
was confirmed or ruled out based on clinical, immunopathological and serological findings. L12.0
diagnosis was considered to be present if clinical features were characteristic of BP and direct IF was
positive; if direct IF was negative, positive BP180 ELISA or positive indirect immunofluorescence
was required to the diagnosis. At least one L12.0 was found in the EHRs of 1225 patients and 900
of them had correct diagnosis of BP, thus positive predictive value (PPV) for BP was 73.5% (95%
CI 71.0-75.9). For the OUH subpopulation we collected the data of specialty for the registration of
L12.0 and performed a receiver operating characteristics (ROC) analysis. The area under curve (AUC)
in the ROC analysis was 0.800 (95% CI 0.729-0.870) for L12.0 registered in any specialty and 0.943
(95% CI 0.907-0.979) in the dermatology unit. At least two diagnoses registered in dermatology unit
proved as the optimal cut-off value to recognize BP patients in a dataset like ours (PPV: 96.3% (95%
CI 94.0-98.6), sensitivity: 92.0% (95% CI 88.7-95.3), specificity: 88.5% (95% CI 84.7-92.4)). We
conclude that L12.0 registered in the dermatology unit is significantly more accurate to recognize
patients with true BP in a large-scale epidemiological data than L12.0 registered in any specialty.
The inclusion of patients with at least two L12.0 codes registered in dermatology most likely selects
the patients with true BP from an EHR based data.

Comparative analysis of patient’s direct indirect and dermatology specific utility values in
four dermatological diseases
P Balazs and V Brodszky Department of Health Economics, Corvinus University of Budapest,
Budapest, Hungary
We aim compare time trade-off (TTO), EQ-5D-5L and Dermatology Life Quality Index (DLQI) utility
measures based on patients’ preferences in atopic dermatitis, hidradenitis suppurativa, pemphigus
& psoriasis. Secondary objective is to determine the effect of sociodemographic characteristics that
impact utility scores. Four multi-centre cross sectional surveys were carried out between 2014-2022
in Hungary, using paper-based self administrated data collection method. Conventional TTO task
with 10 year timeframe was applied to elicit direct health utility. EQ-5D-5L using the Hungarian
value set was applied to estimate indirect utility. The dermatology specific utility was generated from
DLQI total scores applying a mapping-algorithm. Mean, SD, median, IQR were calculated for TTO,
EQ-5D & DLQI utilities. The effect of sociodemographic variables on TTO, EQ-5D & DLQI utility
was analysed by tobit regression models. The study reports N=765 responses of patients. Proportion
of females was 47.3%, sample mean age was 41.5. Mean (SD) TTO, EQ-5D and DLQI utility values
were: 0.83 (0.24); 0.81 (0.22) and 0.77 (0.14), respectively. Median (IQR) scores followed the
same order: TTO 0.95 (0-74-1.0) > EQ-5D 0.89 (0.75-0.97) > DLQI 0.79 (0.70-0.86). The mean
utility scores in atopic dermatitis, hidradenitis suppurativa, pemphigus and psoriasis emerged as
follows: TTO: 0.85; 0.78; 0.72 0.91; EQ-5D: 0.82; 0.76; 0.84 0.81; DLQI: 0.74; 0.75; 0.80 0.80.
Regression show that TTO utility is significantly elevated if being higher educated (β=0.15). More
severe skin condition predicts lower TTO utility (β=-0.45). EQ-5D utility is higher if being secondary
or higher educated (β=0.08 & 0.13), full-time employed (β=0.09), lower if skin condition is severe
(β=-0.51). DLQI utility was decreased if the respondent is older, female, uses outpatient care service
and affected by hidradenitis suppurativa. Our findings suggest, that preference based measures
are different from generic/dermatology-specific health state valuations, DLQI scores should be
converted to utility with caution.
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Blocking Interleukin-17 in Psoriasis: Real-world Experience from the PsoPlus Cohort
L Schots,1 R Soenen,1 B Blanquart,1 D Thomas,2 M Peeters,2 B Els2 and J Lambert1
1 Dermatology, Ghent University Hospital, Gent, Belgium and 2 Department of
Pharmaceutical and Pharmacological Sciences, KU Leuven, Leuven, Belgium
Real-world studies on the use of biologics in psoriasis (Pso) are increasing, but still scarce. Next,
interleukin-17 inhibitors (IL-17i) trough concentrations (Ct) seem promising for clinical decision
making, however its value in daily practice has yet to be proven. Objectives were to report on
IL-17i effectiveness, treatment modifications, and Ct use in our clinic. Data was collected from
IL-17i treated Pso patients followed up in the PsoPlus clinic at the Dermatology department, Ghent
University Hospital, Belgium. Descriptive statistics and Kaplan-Meier analysis were performed.
A total of 111 patients were included, counting for 134 IL-17i courses. Fifty-five percent of the
patients was biologic naive prior to IL-17i initiation. During maintenance, merely 97.0% and 80%
achieved near-complete and complete skin clearance, respectively. Major reasons for treatment
modification were: suboptimal response (63.0%) and safety issues (9.3%). Reported modifications
were: switch (25.4%), dose escalation (11.9%), dose de-escalation (6.7%), treatment association
(6.0%), and IL-17i stop (3.0%). Overall drug survival was 69.0 months, with no difference between
the IL-17i (p = 0.078). Ixekizumab tended to have the highest survival. Drug survival was higher
in biologic naive subjects compared to biologic experienced subjects (p=0.011). Ct was measured
in 20 patients, and interpreted post hoc. In 85% the clinical decision was in accordance with the
Ct (e.g. substantiated need for dose escalation). For the other cases, the Ct would have altered the
decision if known ad hoc. This real-world study showed that IL-17i are very effective drugs for
Pso. Prior biologic experience seemed to impact IL-17i drug survival. Treatment modifications
were mainly performed in case of insufficient response, primarily via switch and dose escalation.
Ct might rationalize clinical decision making, however there is need for standardized algorithms
to corroborate its use.

Clinical characteristics of systemic sclerosis patients with anti-NOR90 antibodies
Y Yamashita, Y Muro, H Koizumi, M Ogawa-Momohara, T Takeichi and M Akiyama Nagoya
University Graduate School of Medicine, Nagoya, Japan
Anti-NOR90 antibodies are usually found in patients with systemic sclerosis (SSc); however, their
clinical relevance remains obscure. We previously developed an enzyme-linked immunosorbent
assay (ELISA) for measuring them to investigate the clinical features of patients with anti-NOR90
antibodies. As we additionally obtained anti-NOR90 antibody-positive serum samples after our
previous research, we reexamined the clinical significance of anti-NOR90 antibodies. Serum samples
from 1,296 patients with various conditions from Nagoya University Hospital were included. AntiNOR90 antibodies were assayed by an ELISA using the recombinant protein produced by in vitro
transcription/translation. Eight (0.6%) patients had anti-NOR90 antibodies. One patient with diffuse
cutaneous SSc, 5 with limited cutaneous SSc (lcSSc), and 2 with Raynaud’s disease were positive
for anti-NOR90 antibodies. Anti-NOR90 antibodies were found more frequently in patients with
systemic scleroderma-spectrum disorders (SSDs) than without SSDs (8/328 vs 0/968, P<0.00002)
and were found more frequently in patients with SSc than without SSc (6/259 vs 0/544, P<0.002)
in the systemic autoimmune rheumatic disease cohort. Among 6 anti-NOR90-positive patients
with SSc, 4 had cancer and 3 had interstitial lung disease (ILD). Statistically significant difference
in prevalence of neither cancer nor ILD was found between anti-NOR90-positive and -negative SSc
patients, however, in the lcSSc patients, cancer (3/5 vs 28/147, P<0.058) was relatively frequently
detected in the anti-NOR90-positive patients. Further research with a great number of sera with
anti-NOR90 antibodies, especially from SSc patients, is needed to elucidate the clinical relevance
of the antibodies to cancer and ILD in SSc patients.

Focus on triggering factors in sensitive skin: two biomarkers in a new heat-cold stress in
vivo model
H Polena,1 A Fontbonne,1,2 F Giraud,1,2 M Chavagnac,1,2 N Ardiet,1 E Abric,1 S Trompezinski1,2
and M Sayag1 1 NAOS Group, Aix-en-Provence, France and 2 NAOS ILS, Aix-en-Provence,
France
Sensitive skin syndrome (SSS) is characterized by barrier function alteration and inflammation in
response to several stimuli (mechanical, chemical, thermal, pollution…) but no consensus exists
on how to assess SSS. In this context, we developed an innovative model with heat-cold stress to
evaluate in subjects with SSS the impact of a dermocosmetic product on two biomarkers, IL-1α and
S100A8/9. To confirm its efficacy, the product was evaluated on skin barrier function, immediate
and long-lasting soothing effect after stripping/chemical irritation (temperature, microcirculation,
capsaicin test), and on Asiatic and Caucasian subjects. In an intra-individual comparative study, 30
females with SSS applied the product on one half-face for 28 days twice daily. At day 0 (D0) and
D28, heat-cold stress was performed on both half-faces (radiofrequency system and dry air by 3
cycles 45±5°C,15±5°C). Before and after stress, IL-1α and S100A8/9 release, hydration and global
clinical scoring of unpleasant sensations were measured. At D28, the product significantly improved
skin barrier and presented a soothing effect whatever the triggering factors. In addition, up to 91% of
Asiatic and Caucasian sensitive skin subjects judged the product efficient and significantly improving
the burden of sensitive skin (BoSS score -14.1%). The product significantly reduced IL-1α after
heat-cold stress at D0 (32.6%, p<0.001), and at D28 (27.7%, p<0.01) vs control. At D0 and D28,
the S100A8/9 increase with heat-cold stress was prevented by the product. Moreover, the product
significantly improved hydration (up to +45%), and the global clinical scoring (down to -50%)
before and after heat-cold stress vs control. Thus, the dermocosmetic product protected skin from
mechanical, chemical, and heat-cold aggressions, in addition to pollution/UV previously studied.
Through this innovative model, IL-1α and S100A8/9 seems to be relevant biomarkers to assess SSS.

Pharmaco-clinical evaluation of skin microbiota biodiversity after treatment with an original
anti-acneic product
M maitre,1 A Philippe,1 E Gravier,1 G De Douhet D’Auzers,1 C Mias,1 F Carballido,2 V Ribet,1
S Bessou-Touya1 and H Duplan1 1 R&D, Pierre Fabre Dermo-cosmetique, Toulouse, France
and 2 Direction Médicale, Laboratoires Dermatologiques Aderma, TOULOUSE, France
Skin microbiota is involved in acne pathology. C. acnes, S epidermidis, and Malassezia genus are
known to play a role in the dysbiosis of acne, but few studies explored the entire microbiota. We
performed pharmaco-clinical study to compare microorganism populations between non-lesioned
areas (NLA) of acne subjects, without papules and pustules, and healthy subjects. We showed
significant differences in diversity, richness, and equity in the microbiota. These innovative results
led us to conduct a new pharmaco-clinical study to monitor the evolution of clinical signs of acne
in relation to microorganism populations while using anti-acne formula containing Rhealba oat
plantlet sap and garcinia mangostana extract. 20 subjects, with mild to moderate acne, were treated
twice a day for one month. Clinical assessment consisted of counting acne lesions and evaluation
of acne severity. For microbiota evaluation, swab sampling was performed on the forehead. After
DNA extraction, Fungi target (ITS) and bacteria target (16S) were sequenced. After identification of
the microorganisms, statistical analysis of alpha and beta diversity was carried out. We previously
showed that the microbiota diversity of NLA healthy subject was significantly higher and comprised
of different microorganisms than acne subjects. Here, we demonstrated that, after one monthtreatment with this innovative anti-acne formula, a transition of the microbiota population was
observed in parallel with clinical improvement. Indeed, the richness of the microbiota increased
(alpha diversity) whereas the populations of microorganisms were significantly modified (beta
diversity), both for fungi and bacteria populations. Finally, we showed that rebalancing microbiota
diversity population on NLA forehead area after one month treatment, in parallel with the
improvement of their clinical signs, is of high benefit for acne patients.
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Automated Anatomical Mapping of Hand Eczema
L Amruthalingam,1 N Mang,2 P Gottfrois,1 A Gonzalez Jimenez,1 J Maul,3 M Kunz,2 M Pouly4
and A Navarini2 1 Biomedical Engineering, University of Basel, Allschwil, Switzerland,
2 Dermatology, University Hospital of Basel, Basel, Switzerland, 3 Dermatology, University
Hospital Zurich, Zurich, Switzerland and 4 Lucerne School of Computer Science and
Information Technology, Lucerne University of Applied Sciences and Arts, Lucerne,
Switzerland
Hand eczema (HE) is a highly prevalent chronic disease affecting 15% of the population. Clinical
grading systems are time-intensive and require training, making overall coarse assessment the default
approach in practice. We present an image-based deep learning method to automatically evaluate
HE lesion surface and determine their anatomical repartition. This retrospective study was based
on two datasets: (A) 312 HE pictures and (B) 215 hand pictures. Eleven dermatologists annotated
HE lesions in (A) and a student labeled (B) pictures with 37 hand anatomical sub-regions. Separate
segmentation deep learning models (DLM) were trained for A and B. Predictions from both DLMs
were merged and used to generate textual reports of patient conditions. DLM performance was
evaluated using precision and sensitivity with 95% confidence interval. Intra-class correlation of
predicted lesion surface with experts’ annotations was also evaluated. The HE DLM achieved a
precision and sensitivity of respectively 75% (64-82) and 69% (55-81), while the anatomy DLM
achieved in average 83% (80-85) and 85% (82-88) for the same. The lesion surface intra-class
correlation was 0.94 (0.90-0.96). An example of textual report is: “Both hands show eczema on the
palmar side, namely on 51% of the fingertips, 34% of the fingers, 27% of the palms and 4% of the
wrists.” Our approach can automatically generate a precise anatomical stratification of HE lesions.
It is reproducible and has no intra- and inter-observer variability. The method could be performed
remotely to enable frequent follow-up and teledermatology treatment.

S24 Journal of Investigative Dermatology (2022), Volume 138

Carbonylated proteins and Ozone in atopic eczema
SS Tawfik,1,2 B Thomas,1 E Jones,1 MP Caley,1 R O’Shaughnessy1 and EA O’Toole1 1 Blizard
Institute, QMUL, London, United Kingdom and 2 Faculty of Medicine, Alexandria University,
Alexandria, Egypt
The effect of pollutants on atopic eczema (AE) has been controversial; with different proposed
inflammatory mechanisms in skin such as the aryl hydrocarbon (AhR), JAK/STAT pathways, oxidative
stress and Carbonylated proteins (CPs). It has been shown that CP levels are higher in dry skin
and AE skin lesions. Tower Hamlets Eczema Assessment (THEA) is a clinical environmental study
in Bangladeshi AE patients. Ambient exposure of THEA patients to commonly studied pollutants
showed that long-term exposure to ground-level Ozone (O3) has the strongest association with
eczema severity. We aimed to evaluate CP expression level by western blotting in skin tape strips in
patients and controls and correlate it to Filaggrin (FLG) genotype status. 49 AE patients and 10 normal
controls of Bangladeshi ancestry were recruited. Buccal swabs were taken for DNA extraction and
9 tapes were harvested from a non-lesional skin site for protein extraction. There was a significant
higher CP level in patients with FLG mutations compared to wild type controls/patients (Kruskal
Wallis test p=0.03242). The number of FLG mutations correlated positively and significantly with
CP expression level (rho (ρ)=0.34, p=0.0095). This suggests that carrying more than one mutation
might be associated with more inducible oxidative stress by environmental stimuli such as O3 in
AE patients. To study the effect of long-term exposure to low levels of Ozone on keratinocytes; an
Ozone exposure chamber was developed. Sub-confluent immortalized human keratinocytes (NTRT)
were exposed to 70-80 ppb of O3 for 1 hour; for 5 days/week over a period of 3 weeks. Cells were
split, regrown and harvested on day 7 of each week. Control cells were exposed to pure air in an
identical chamber, under identical conditions. Preliminary western blotting results of 6 repeats
showed increased activation of phospho-STAT3/Total STAT3 and AhR starting from the 2nd week
of exposure to O3. This suggests that chronic exposure to very low concentrations of Ozone may
be one of the proposed inflammatory mechanisms in AE.
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Summary of all cases of Schnitzler syndrome in Japan
N Kambe,1 R Takimoto-Ito1 and N Kanazawa2 1 Dermatology, Kyoto University, Kyoto, Japan
and 2 Dermatology, Hyogo Medical University, Nishinomiya, Japan
Schnitzler syndrome (SchS) is a rare autoinflammatory diseases characterized by chronic urticaria
and monoclonal IgM or rarely IgG gammopathy. In 2019, a policy study by Ministry of Health,
Labour and Welfare, Japan conducted a survey of major dermatology departments in Japan. 109
of 355 facilities (31%) responded, and 7 cases were identified. In addition, a systematic search of
PubMed and Ichushi using the keywords “Schnitzler syndrome” and “Japan” identified 10 cases
published in English and 22 cases in Japanese. Excluding duplicates, a total of 35 cases were
identified from 1994 to the spring of 2022, with a male to female ratio of 17:18. The median
age of onset is 56.1 years. From the available data on 33 cases, it took an average of 3.4 years to
make a final diagnosis of SchS. The current status of 31 cases was ascertained; three patients have
died (one with B-cell lymphoma following SchS, the other two not directly related to SchS). One
additional patient experienced B-cell lymphoma. Based on the available data of 27 patients, the
mean serum IgM level at initial admission was 822.7 mg/dL. Leukocytosis and/or elevated CRP were
observed in 24 cases: 12 of 23 (mean of neutrophils: 10,090/mm3) and 22 of 28 (mean: 7.32 mg/dL),
respectively. Treatment was generally effective with high doses of corticosteroids (0.5 mg/kg/day),
but symptoms sometimes recurred after tapering. Colchicine was administered in 16 cases in Japan;
it was very effective and almost completely suppressed symptoms in 5 cases but was inadequate
in others. Tocilizumab was used in 6 cases and dramatically improved laboratory abnormalities
and was effective for joint symptoms and fever at the beginning of the intervention, but gradually
relapsed over the years. Rituximab was used in four cases and was effective for lymphadenopathy
and lymph node involvement, but not for skin symptoms. In Japan, anakinra and canakinumab
were used in three cases, all of which achieved complete remission. Since SchS is a rare disease,
continuous collection of clinical information is considered essential for appropriate treatment.

Promising tools to facilitate the implementation of TDM of biologics in clinical practice
R Soenen,1,2,4 C Stove,3 A Capobianco,1 H De Schutter,1 M Dobbelaere,1 T Mahjor,1
M Follens,1 J Lambert1,4 and L Grine1,4 1 Head and Skin, University Ghent, Gent, Belgium,
2 Laboratory for Therapeutic and Diagnostic Antibodies, KU Leuven, Leuven, Belgium,
3 Department of Bioanalysis, University Ghent, Gent, Belgium and 4 Dermatology, University
Hospital Ghent, Ghent, Belgium
Therapeutic drug monitoring (TDM) of biologics - encompassing the measurement of (trough)
concentrations and anti-drug antibodies - is emerging as a valuable tool for clinical decisionmaking. While this strategy needs further validation, attention for its implementation into the clinic
is warranted. Rapid testing and easy sampling are key to its implementation. Here, we aimed
to evaluate the feasibility and volunteers’ perception of home microsampling for quantification
of adalimumab (ADM) concentrations in psoriasis patients. In addition, we compared lateral
flow testing (LFT) with enzyme-linked immunosorbent assay (ELISA). Patients participating in the
SUPRA-A study (clinicaltrials. gov NCT04028713) were asked to participate in a substudy where
volumetric absorptive microsampling (VAMS) was performed at home. At 3 time points, whole blood
and corresponding serum samples were collected for ADM measurement using an in-house ELISA.
In addition, the patients’ perspective on microsampling was evaluated via a questionnaire. LFTobtained ADM concentrations agreed very well with ELISA results (Pearson’s correlation = 0.95 and
R2 = 0.89). ADM concentrations determined in both capillary (via finger prick) and corresponding
venous blood VAMS samples correlated strongly with serum concentrations (Pearson’s correlation =
0.87). Our preliminary data (n = 7) on rapid testing and home-based microsampling are considered
promising with regard to TDM implementation for adalimumab, warranting further research.
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Cutaneous Manifestations on Covid-19 Patients: A Systematic Review
M Trifitriana and R Mulawarman Sriwijaya University, Palembang, Indonesia
The 2019 Coronavirus Disease (COVID-19), is a respiratory tract infection caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) with spread rapidly worldwide through humanto-human transmission. Skin is one of target organs that involvement in adults and children affected
by the novel coronavirus SARS-CoV-2. Despite of the pathophysiologic mechanisms of cutaneous
manifestations still unclear. We aim to assess the latest evidenceofskin lesion associated with Covid19 patients with a detailed analysis on skin morphology for early diagnosis and lead to possible
better prognosis in COVID-19 patients. We performed a comprehensivesearch on topics that
assesses the manifestationsofskinlesionon Covid-19 Patientsfrominceptionupuntil February 2022.
There were 25 studies out of a total of 2450 patients divided into 6 patterns of skin lesions that
occur in the presence of COVID-19 infection including maculopapular, urticarial, pseudo-chilbain,
vesicular, petechiae/purpura and livedoid. Among these skin lesions, maculopapular and pseudochilbainouslesions appear to be the most common followed by urticarial, vesicular, livedoid, then
petechial/purpura. These lesions have been found in people of all age groups including children.
In conlusion, this systematic review supplied complex and detail analysis of 6 central dermatology
pattern that commonly in COVID-19 patients with explaining the underlying molecular mechanisms.
Another future study according cutaneuous manifestations related to COVID-19 still needed for
detail analysis

Sweet’s Syndrome: One Center Study of 42 Patients
F El Hadadi, L Mezni, M Meziane, N Ismaili, L Benzekri and K Senouci Dermatology,
Mohammed V University in Rabat, Ibn Sina University Hospital., Rabat, Morocco
Sweet’s syndrome (SS) is a rare acute febrile neutrophilic dermatosis characterized by an abrupt onset
of fever, arthralgia, neutrophilia, tender erythematous papules, nodules, and plaques. We present
a case series of patients seen at the dermatology department of the Ibn Sina University Hospital
(Rabat). The goal of our study was to describe the epidemiological, clinical profile and the possible
association of the Sweet syndrome in our department. We performed a descriptive retrospective
study of 42 Moroccan patients seen between January 2004-January 2020. We included patients in
whom the diagnosis of SS was confirmed on a set of arguments: clinical (acute febrile neutrophilic
dermatosis), biological and histological (a predominant inflammatory infiltrate of polynuclear);
parameters that agree with the major and minor criteria proposed by Von Den Driesch. Infectious
neutrophilic dermatoses and other inflammatory skin conditions that did not meet the diagnostic
criteria were excluded from our study. 42 cases were collected with a female predominance (83%),
M/F sex ratio was 0.20. The median age was 46 year-olds. The etiology of the SS was as follow:
33 idiopathic form, 2 paraneoplastic Sweet, 2 iatrogenic or drug-induced, an association with
auto-immune disease was found in 3 cases: Gougerot-Sjögren syndrome(1), Crohn’s disease(1),
rheumatoid arthritis(1). The main elementary lesions of SS were erythematosus papulonodules in
77% of cases. Histologically, the dermal infiltrate was rich in neutrophils in all of our patients, a
lympho-histiocytic variant was found in 9%. 18 cases were treated with indomethacin, 4 cases
resistant to anti-inflammatory drugs were treated with corticosteroid, colchicine was used in 8
patients mainly those with joint involvement. Corticosteroid therapy was started in 3 patients: one
with a bullous form of sweet syndrome, 2 patients who consulted for the 2nd or 3rd relapse of
SS, and one patient with SS associated- rheumatoid arthritis. A therapeutic abstention in 10 cases.

Increasing to weekly adalimumab dosing leads to improved psoriasis outcomes-a retrospective
single centre review of real-world data
A Hussain, A Havelin, NJ Reynolds, S Ball, S Weatherhead and P Hampton Dermatology,
RVI, Newcastle upon Tyne, United Kingdom
Adalimumab is a well-tolerated and effective biologic treatment for psoriasis. Given its efficacy and
biosimilar availability, it is often a first-line biologic. Clinical trial data have demonstrated that dose
escalation from fortnightly to weekly is an effective and safe strategy. However, real-world data is
lacking; therefore we aimed to assess patient response to dose escalation in the clinical setting. We
reviewed records of patients treated with weekly adalimumab between January 2018-May 2022.
Criteria for inclusion were patients prescribed adalimumab fortnightly for three months prior to dose
escalation, with PASI (Psoriasis Area Severity Index) and DLQI (Dermatology Life Quality Index)
scores recorded at dose escalation (baseline) and 3 or 6-months. 45/72 met inclusion criteria. Male to
female ratio was 22:23 and mean age 51.6 years. Adalimumab (Amgevita) was the first biologic agent
in 84% (38/45). Baseline mean PASI and DLQI were 9.2 (SD 6.3) and 12.1 (SD 7.6), respectively.
At 3 months, 62% (10/26) had an improved PASI and DLQI, with 38% achieving PASI 50 and 15%
achieving PASI 75 versus baseline. This improvement was sustained at 6 months. 45%(13/29) with
data at 6 months achieved PASI 50 and 21% (6/29) PASI 75. 16/45 had switched to an alternative
biologic and 3/45 had methotrexate added at the point of data collection. At dose escalation, 70%
(23/33) of patients with measured adalimumab levels were subtherapeutic (<5 µg/ml). 12 patients
had levels measured at baseline and 3-6 months. 6/12 had an increased level (mean increase
2.6µg/ml, SD 4.4) with a reflected PASI increase in 5/6. 5/33 had adalimumab antibodies at dose
escalation. Surprisingly, 2/5 experienced PASI improvement, without an increased adalimumab
level. 4/12 had undetectable levels on both occasions, all of which had antibodies. In conclusion,
real-world data demonstrates that adalimumab dose escalation is an effective treatment strategy
when standard dosing is ineffective, with co-existing potential economic benefit versus switching.

Rituximab in the treatment of pemphigus: A single-center Moroccan analysis of 43 cases
L Mezni, F El Hadadi, M Meziane, N Ismaili, L Benzekri and K Senouci Dermatology and
venerology, University Hospital Ibn Sina, Rabat, Morocco
The guidelines in the management of pemphigus have evolved over the years to enhance treatments
outcomes and prognosis. Rituximab (RTX) is today the first-line therapy for moderate to severe
pemphigus. Objective to assess the response of RTX and to compare its efficacy as 1st or 2nd line
treatment. We conducted a single-center retro-prospective study in the dermatology department of
Ibn Sina university hospital of Rabat (2007-2021). 43 patients were included, 17 in the “naive” group
and 26 in the “non-naive” group, 81% with severe initial PDAI score. The indications of RTX were
relapse 46.5%, severe 30.2%, recalcitrant 18.6% and moderate form 4.7%. The mean duration of
the consolidation phase was 5.9 weeks, 83.7% of patients were in complete remission(CR) at the
3rd month. 80% were in CR under treatment at the 6th month and the mean time to CR was 5.05
months.15% partial responders, 42.5% good responders and 42.5% non-responders, the initial
average dose of prednisone was 80mg and 24mg on the 6th month. The relapse rate was 23.6%
over a median period of 16.27 months. 60% of relapse cases had an initial CD4 count <400 cell/μl
and 30% had a CD19 count ≥5 cell/μl on 6th month. The longest duration of relapse concerned the
foliaceous and seborrheic phenotype 17 months and 23.7 months respectively and a cumulative
dose of RTX greater than 2.5g. No statistical difference (p>0.05) between the two groups concerning
remission, relapse and the consolidation phase. All patients received 500mg infusion on the
6th month and 22 patients received a maintenance treatment at 12,18 and 24 months. side effects
were noted at doses of 3g such as infusion-related reactions 9 cases, 2 cases of bacterial pneumonia,
1 case of pneumocystis, 1 case of pericarditis, reactivation of HBV and 2 cases of R-ILD. Our study
is the largest national real life experience that has investigated the use of RTX in the treatment of
pemphigus. Our results confirm the efficacy, the good tolerance of RTX as well as its significant
role as a corticosteroid-sparing agent.
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Real life data of psoriasis patients treated with either ixekizumab or risankizumab
H Zirpel,1 S Ständer1,2 and D Thaçi1 1 Comprehensive Center for Inflammation Medicine,
University Hospital Schleswig-Holstein, Lübeck, Germany and 2 Department of Dermatology,
Venerology, and Allergology, University Hospital Schleswig-Holstein, Lübeck, Germany
Biologics provide a variety of safe and effective treatment options for psoriasis. Crucial players in
pathogenesis of psoriasis include cytokines, i.e. IL-17 and IL-23. The systemic drugs ixekizumab and
Risankizumab are monoclonal antibodies targeting IL-17A and IL-23A, respectively. Multiple clinical
trials evaluated safety and efficacy of these drugs, however real-life data and direct comparisons
of clinical data from both drugs remain scarce. Here, we aim to assess the clinical response of 30
patients either treated with ixekizumab or risankizumab over 52 weeks. Patients with moderate-tosevere psoriasis and an indication for systemic treatment were prospectively recruited. Patient visits
were scheduled according to clinical protocol, allowing homogeneous data sampling. We found
that ixekizumab and risankizumab displayed similar efficacy, as indicated by relative PASI score
(80%) and relative BSA score (88%) improvements after 52 weeks. Ixekizumab displayed tendency
to improve clinical symptoms faster, as seen from week 2 to week 16. However, initial PASI and BSA
scores were increased in patients treated with ixekizumab. Nail affection, as measured by NAPSI
score, eventually improved, and reached a 40% clearance by week 52 in both groups. Interestingly,
worsening, and new onset of nail psoriasis was observed in few patients from both groups within
the first weeks. Reported itch, pain and DLQI differed slightly between patient groups, however,
did not reach statistical significance. These data provide important implications for future decision
making by physicians on treatment options for the treatment of psoriasis.

Normalization of the microbiome in psoriatic skin after treatment with fumaric acid esters
(FAE), TNF, IL-17 or PDE4-inhibitors but not IL-12/23 blockade
N Magnolo,2 A Tsianakas,3 N Mykicki,1 T Luger2 and K Loser1 1 Inst. Immunol., Univ. of
Oldenburg, Oldenburg, Germany, 2 Dept. Dermatol., Univ. of Münster, Münster, Germany
and 3 Fachklinik Bad Bentheim, Bad Bentheim, Germany
The skin forms an interface between the body and the environment and provides distinct niches
for microbial communities. Next-generation-sequencing used to characterize the cutaneous
microbiome in psoriasis patients revealed an over-representation of Proteobacteria and a reduction
of Actinobacteria in lesional skin, suggesting that the development of psoriatic plaques might be
linked to specific alterations in the cutaneous microbiome and successful treatment could help
to normalize the microbiome even before clinical parameters improve. Hence, we analyzed
the microbiome in swabs from lesional and non-lesional skin of psoriasis patients before and at
different time points after treatment with FAE or TNF, IL-17 receptor, IL-12/23 and PDE4 inhibitors.
Whereas a significant reduction in the relative abundance of Proteobacteria and an increase in
Actinobacteria was detectable 4-8 weeks after the start of treatment with TNF and PDE4 inhibitors
or FAE, coinciding with clinical improvement, IL-12/23 blockade did not result in alterations
of the cutaneous microbiome. In psoriasis patients receiving inhibitors of the IL-17 pathway a
significant reduction in the relative abundance of Proteobacteria was detectable immediately after
the first administration of the drug, in most patients even before a PASI-75 response was observed.
Interestingly, psoriasis patients not responding to TNF blockade were characterized by a higher
relative abundance of Firmicutes at baseline compared to responders, whereas patients who did
not benefit from treatment with PDE4 inhibitors showed a high abundance of Staphylococci at
baseline. In contrast to patients responding to PDE4 inhibitors, non-responders did not exhibit
a reduction in Proteobacteria at week 4 of treatment. Thus, the composition of the microbiome
or early alterations in the relative abundance of particular bacteria upon treatment might help to
predict responses to a given therapy.

Lower Levels of Calcidiol (Vitamin D2) Found in Patients with Vitiligo
C Shope, L Andrews, L Wine Lee and C Wagner Medical University of South Carolina,
Charleston, SC
Vitiligo is an autoimmune depigmenting disorder with a prevalence of 1% worldwide. While the
exact pathogenesis of vitiligo remains unclear, it is caused by immune-mediated destruction of
melanocytes. Vitamin D is known to have immunomodulatory effects on cells of both the innate
and adaptive immune systems, thus deficiency is known to play a role in many autoimmune
conditions. In the skin specifically, vitamin D has been shown to stimulate melanogenesis in vitro,
and to regulate the activation, proliferation, and migration of melanocytes. As there is debate in
the literature regarding serum vitamin D levels in vitiligo patients, we aim to characterize serum
vitamin D levels in vitiligo patients at our institution. A retrospective review was performed utilizing
TriNetX to query de-identified patient data from our institution’s electronic health record system
from January 2013 to May 2022. Calcidiol (25-hydroxy-vitaminD) was utilized as a surrogate for
vitamin D level. Statistical analyses were performed using Chi-square tests. At our institution, we
identified 138 patients with vitiligo who also had a calcidiol level drawn following diagnosis. These
patients had an average age of 56 [SD ± 22 years] and were majority female (72%) and not Hispanic
or Latino (93%). Most patients were Caucasian (62%), followed by African American (27%), and
Asian (7%). Vitiligo patients had an average serum calcidiol level of 32.6 ng/mL ± 17.2 [reference
range: 25 – 80 ng/mL]. This was significantly lower than sex-matched, healthy controls [36.8 ng/
mL ± 15.8, p-value = 0.0294]. Given its effects on melanocyte proliferation, vitamin D has the
potential to stabilize vitiligo lesions. Those with sufficient vitamin D levels have a higher degree of
repigmentation after 6 months of vitamin D supplementation. As vitiligo patients in our cohort had
serum calcidiol that were low-normal, our results suggest that vitiligo patients at our institution may
benefit from vitamin D supplementation. Large scale studies investigating serum vitamin D levels
and extent of disease are warranted.

Ultrasound Visualizes Peripheral Vascular Dysfunction in Finger Pulp Blood Flow in Patients
with Systemic Sclerosis
K Komura1 and M Hasegawa2 1 Kanazawa Red Cross Hospital, Kanazawa, Japan and
2 University of Fukui, Matsuokashimoaizuki, Japan
There are no reliable biomarkers of vascular severity or extension, so identification of patients with
disabling or life-threatening vascular involvement is often difficult and too late. Best therapeutic
effects include healing of ulcers and improvement of blood flow in pulmonary, renal and peripheral
vascular beds in systemic sclerosis (SSc). Recent advance of medical devices enables precise
recognition of small architectures, so that peripheral blood flow is used for one of individual
identifications. Herein, we have demonstrated 2D and 3D color doppler ultrasonography (Aplio i700
TUS-AI700E, Canon medical systems corporation, Japan) images of peripheral blood perfusion on
distal phalanx of third finger from two patients with SSc. The diagnosis of SSc was made according
to ACR/EULAR classification criteria for SSc. They did not have an experience of digital ulcers.
Evaluation was performed in baseline conditions after 30 min staying at air-conditioning room (24 °C).
The images were processed using ImageJ software. Pixels within the threshold limit allowed a
distinction with fair accuracy between the blood flow signal and the background signal. After
applying the threshold settings, image analysis was used to measure the total area. The signals in
SSc were markedly reduced (as <5% healthy control) within dualized 2D ultrasound color doppler
images, which were supported by 3D structure. However, nailfold vascular structure looked like
normal or early pattern in dermoscopic analysis. Thus, ultrasound may have a potential to describe
peripheral vascular architectures in early SSc, although further analysis is needed.
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Spectrum Of Skin Neglected Tropical Diseases: A Single Center Clinical Experience in
Morocco.
F El Hadadi, L Mezni, M Meziane, N Ismaili, L Benzekri and K Senouci Dermatology,
Mohammed V University, Rabat, Morocco
Neglected tropical diseases (NTD) as defined by the WHO are a diverse group of acute and chronic
conditions (parasitic, viral, bacterial) that cause substantial illness for more than one billion people
globally. The aim of our study was to evaluate and describe clinical features of patients diagnosed
with NTD in our center. We performed a retrospective descriptive study from January 2017 to January
2021, we included patients with severe, multifocal forms of NTD that required systemic treatments.
The diagnosis was made clinically, histologically and required bacterial, parasitic and/or fungal
samples for microscopic species confirmation. 41 cases of NTD were diagnosed of all hospitalized
patients, the distribution of NTD was as follow: 15cases of leishmaniasis (2 leishmaniasis in HIV
patients, 2 sporotrichoid leishmaniasis, 3 verrucous subtype, 4 ulcerated, 2 erysipeloide-like and
2 disseminated leishmaniasis), 11 mycetoma (4 actinomycetoma, 7 eumycetoma), 10 cutaneous
tuberculosis (including 2 bone and 2 lymph nodes involvement), 4 leprosy (2 tuberculoid leprosy,
1 lepromatous leprosy, 1 borderline leprosy) and one fatal case of a disseminated strongyloidiasis in
a pemphigus patient. The duration of disease before diagnostic was variable (3 months to 12 years).
The mean age of our patients was 47.7 years old. All of our cases were autochthonous infections
expect for 2 patients (1 leprosy and 1 mycetoma both from Mali). All of our patients had a low socioeconomic background with no social security. 5 patients died due a severe disseminated disease
(2 cases of leprosy, 1 leishmaniasis, 1 tuberculosis, 1 actinomycetoma). Due to its geographic
location at the north-west corner of Africa and its typical Mediterranean subtropical climate,
Morocco is a bridge between the European and the African continent. Raising awareness among
health care professionals and education of the patients and their family are a cornerstone for a quick
and effective treatments to avoid any social stigmatization.

S26 Journal of Investigative Dermatology (2022), Volume 138

The development of plant-based pharmaceutical substance for treatment of seborrheic
dermatitis
VA Filatov, OY Kulyak and EI Kalenikova Faculty of Based Medicine, Lomonosov MSU,
Moscow, Russian Federation
Dermatological diseases of the scalp significantly affect the life quality of people. According to
statistical data, seborrheic dermatitis (SD) is the most common dermatological disease in more
than 50% of the population all over the world. The medicines for treatment of SD are synthetic
antimicrobial substances with high efficiency, but their regular use changes a biodiversity of
scalp microflora and determines subsequent antimicrobial resistance. Therefore, the aim of study
was the development of plant-based pharmaceutical substance for treatment of SD. The objects
of study were M. alternifolia essential oil (TTO), 1,8-cineol (eucalyptol) and α-(-)-bisabolol.
Components were tested against bacterial strains as S. epidermidis ATCC 14990, S. aureus ATCC
29213, C. albicans ATCC 10231 involved in pathogenesis of SD. Micro-broth dilution assay was
used to determine minimum inhibitory concentrations (MICs) of the plant-based compounds
using resazurin cell viability method. MICs values of the agents for different strains varied from
1.25 to 40.00 mg/mL compared to benzalkonium chloride used as control. The lowest MIC was
obtained with TTO, eucalyptol and bisabolol against S. epidermidis – 1.25, 2.50, and 1.25 mg/
ml, respectively. The effects of combinations of the selected agents against reference strains were
evaluated by checkerboard assay. The fractional inhibitory concentration index (FICI) for each
double combination was calculated. Clear synergistic activity was observed for eucalyptol and TTO
against S. epidermidis and with FICI values less than 0.5. Other combinations have additive effect.
The combination of TTO and α-(-)-bisabolol exhibited high antimicrobial activity on all strains.
Clinical dermatology evaluation indicated that plant-based pharmaceutical substance added to
shampoo base didn’t affect scalp during regular washing. The developed pharmaceutical substance
has an interest in development of medical shampoos.
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Analysis of the hybrid schwannoma and neurofibroma including a case report of
schwannomatosis caused by a mutation in the LZTR1 gene
R Hayashi,1 T Katsumi,1 O Ansai,1 S Takei,1 R Yokoyama,1 A Yuki,1 A Hasegawa,1
S Takatsuka,2 T Takenouchi2 and R Abe1 1 Division of Dermatology, Niigata University
Graduate School of Medical and Dental Sciences, Niigata, Japan and 2 Department of
Dermatology, Niigata Cancer Center Hospital, Niigata, Japan
Schwannomatosis is a disease characterized by multiple schwannomas. Neurofibromatosis
type II (NF2), an autosomal dominant inherited disease associated with auditory nerve tumors,
neurofibromas, and schwannomas, is a representative example of shwannomatosis, and NF2 gene
is the causative gene of the disease. Recently, LZTR1 and SMARCB1 have been reported as causative
genes of schwannomatosis without auditory nerve tumor. Several previous reports demonstrated
that hybrid schwannoma and neurofibroma was observed in the patients with NF2. While it is not
cleared whether the patients with schwannomatosis caused by mutations of LZTR1 or SMARCB1
have hybrid schwannoma and neurofibroma. In this study, we initially performed mutation analysis
of two patients with hybrid schwannoma and neurofibroma. A novel frameshift mutation c.1844delA
in the LZTR1 gene was identified in one patient, however the other patient did not have any
mutations. The patient with LZTR1 mutation had a history of removal surgeries of two schwannomas,
and the other patient did not have a history of schwannoma and a family history. Therefore, we
demonstrated that the patient with schwannomatosis caused by a mutation of LZTR1 had hybrid
schwannoma and neurofibroma. While we also showed that hybrid schwannoma and neurofibroma
was not necessarily schwannomatosis. We then focused on the frequency of hybrid schwannoma
and neurofibroma in the samples previously diagnosed as schwannoma. We are analyzing total 66
samples of schwannomas, and trying to search somatic mutations of NF2, LZTR1 and SMARCB1 in
the samples of hybrid schwannoma and neurofibroma.

Novel effects of ivermectin in rosacea: reduction of erythema, flushing, skin texture, and
invisible symptoms
M Schaller,2 S Riel,2 R Bashur,1 N Kurup,1 H Schnidar2 and B Fehrenbacher2 1 SCARLETRED
Holding GmbH, Vienna, Austria and 2 Department of Dermatology, Tübingen University
Hospital, Tübingen, Germany
Rosacea lessens patients’ quality of life not only by visible symptoms like erythema, papules, and
pustules but also by invisible symptoms like stinging, burning and dryness. Ivermectin 1% cream
has recently been introduced as an efficient therapy for papules and pustules in rosacea patients.
We aim to investigate the potential of ivermectin 1% cream to improve rosacea-associated erythema
and invisible symptoms by combining established questionnaires with the novel photography
and analysis tool Scarletred® Vision. We performed an open monocentric pilot study including
25 Caucasian patients presenting with moderate to severe rosacea with erythema, less than 10
papules and/or pustules, and ≥15 demodex mites/cm2. Patients applied 1 g of ivermectin 1%
cream (Soolantra®) once a day for ≥ 16 weeks. Skin symptoms were recorded at baseline, week 8
and ≥ week 16. Grade of erythema was determined by clinician erythema assessment (CEA) and
patient self-assessment (PSA). Severity of invisible skin symptoms (stinging and/or burning, dryness,
itching) were assessed by questionnaire. Erythema and skin texture were additionally quantified
using Scarletred® Vision. CEA and PSA were reduced significantly (both: p<0.0001; at ≥ week 16)
by ivermectin 1% cream as well as invisible skin symptoms of rosacea (stinging and/or burning,
dryness: p<0.0001; itching p<0-001; at ≥ 16 weeks). Analysis with Scarletred® Vision confirmed
CEA and PSA results for improvement of erythema (p<0.0001; at ≥ 16 weeks) and skin roughness
(p<0.001; at ≥ 16 weeks). Ivermectin 1% cream is efficient in treating not only rosacea-associated
papules and pustules but also erythema and invisible skin symptoms. Scarletred® Vision is a useful
tool to complement classical questionnaires such as CEA and PSA to objectively analyse treatment
success in rosacea management.
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Ultrasound to examine subcutaneous nodules in dermatology
EL Crowley,1 T Khosravi-Hafshejani2 and J Dutz2 1 Faculty of Medicine, University of British
Columbia, Kelowna, BC, Canada and 2 Department of Dermatology & Skin Science, Faculty
of Medicine, University of British Columbia, Vancouver, BC, Canada
Although histological assessment can assist in many dermatological diagnoses, there has been a
recent trend to add imaging modalities to improve diagnostic accuracy. Ultrasound uses a large
array of frequencies that correspond to various depths in the skin: the subcutaneous layer can be
viewed with various frequencies in high resolution. Subcutaneous nodules, deep-seated lesions
in the deep dermis and subcutaneous layers, are attractive targets for ultrasound imaging because
they often show minimal visual changes on the skin surface. The aim of this work is to review the
expanding body of literature regarding the use of ultrasound for the visualization of subcutaneous
nodules. A review of the literature was conducted with the Covidence review managing using the
electronic databases PubMed, Medline (ovid), Web of Science, and Google Scholar with the search
terms ‘ultrasound,’ ‘dermatology,’ ‘subcutaneous nodule’, ‘panniculitis,’ ‘sarcoidosis,’ ‘granuloma
annular’ and ‘polyarteritis nodosa.’ The search yielded 474 results that were screened. A total of
57 articles were included that were written in English and involved the use of ultrasound for the
subcutaneous nodules of human patients. These case reports and case series characterized the
sonographic features of the subcutaneous nodules in sarcoidosis (irregular hypoechoic nodule with
perilesional hyperechoic portion), granuloma annulare (irregular ill-defined hypoechoic nodule with
hyperechoic halo) or panniculitis (septal: hypoechoic thickening of septa between the hyperechoic
fatty lobules; lobular: diffuse increase in echogenicity of the fatty lobules). Sonography was shown
to be a non-invasive and cost-effective technique to capture images in real-time without ionizing
radiation. It can help dermatological diagnoses, direct biopsies, facilitate appropriate treatment, and
monitor disease progression. More research is required to understand the full potential of ultrasound
for a larger variety of dermatologic concerns.

Botanical extract effectiveness on overall well-being and well-aging. An in-vivo study.
Y Ferreira,1 T Bouthors,2 A Perrin,1 A Le mestr,1 J Cotton,1 N Romain,2 J Botto1 and I Imbert1
1 Ashland, Global Skin Research Center, Sophia Antipolis, France and 2 ICONIK, La Ciotat,
France
Well-being is one of the main consumers preoccupations with well-aging. Oxytocin, known as the
“feel-good molecule”, participates to global well-being, and frequently related to positive social
interactions. Gentle touch, perceptible by the presence of mechanosensory nerve fibers in the skin,
triggers the release of oxytocin in the body, like in saliva or in keratinocytes having a beneficial
effect on skin. A botanical extract has been developed to target mechanosensory receptors in the
skin to increase skin oxytocin level and to improve skin integrity. A clinical study was designed to
evaluate the well-being and well-aging of subjects applying on the face, a formulation containing
the botanical extract vs placebo. The study enrolled 30 volunteers aged 36 to 66 yo divided in two
groups of 15 volunteers. One group applied on the face a cream containing the botanical extract
and the other group applied a placebo, for 28 days, morning and evening. Based on the three
components characterizing the psychological state, the well-being of volunteers was evaluated
by three different methods: WHO-5 Well-being Index, measurement of oxytocin in saliva and
measurement of the emotional state of volunteers by Emotion Capture© Technology. Well-aging
was assessed by forehead skin topography analysis and by skin complexion measurements. The
study revealed an improvement of the overall well-being, saliva oxytocin level and emotional state,
of volunteers after 28 days of application of the formulated botanical extract, and that was not the
case with the placebo. Besides, the enhancement of skin complexion and the decrease of forehead
surface roughness parameters were observed for the group applying the extract compared to the
placebo group, suggesting a healthier looking skin as well as a smoother and more relaxed skin.
This study tends to suggest the potential beneficial effect of activating mechanosensory receptors
on overall well-being and skin well-aging.

Selected psychological stress and cognitive function parameters in patients suffering from
COVID-19 induced telogen effluvium.
K Tomaszewska, J Lawniczak, B Tarkowski, J Dudek and A Zalewska-Janowska
Psychodermatology Department, Medical University of Lodz, Lodz, Poland
Although the COVID-19 significantly induces mortality, many of the patients who recovered present
other medical problems such as alopecias. Telogen effluvium (TE) is common alopecia that is
usually related to events such as acute febrile diseases, including COVID-19. The purpose of the
study was to evaluate selected psychological stress and cognitive function parameters in patients
suffering from COVID-19 induced TE. The study included 32 Caucasian patients with COVID-19
induced TE and 32 patients who suffered from COVID-19 but did not develop TE. All patients
were positively tested for COVID-19 approximately 2-3 months before qualification and were
divided into two groups: patients with COVID-19 induced TE and patients without COVID-19
induced TE. The patients filled in two questionnaires: DASS-21 (The Depression, Anxiety and
Stress Scale), and a new-designed questionnaire on cognitive functions. Parameters were compared
between both groups. U Mann-Whitney test, r-Pearson test, and statistical significance at p<0.05
were employed. Our analysis identified statistically significant differences in cognitive functioning
(p=0.008) and a borderline difference in the severity of anxiety symptoms (p=0.088) between both
groups. Patients with COVID-19 induced TE experienced significantly stronger deficits in terms of
cognitive functioning than patients from the control group. There was also a correlation between
the deterioration of cognitive functioning and the occurrence of symptoms measured with DASS-21
scale. The analysis showed a positive correlation between the deterioration of cognitive functioning
and the severity of symptoms of depression (p<0.001), anxiety (p<0.001), and stress (p<0.001) in the
entire group subjected to the study, and these correlations were strong (r in the range 0.5-0.7). Our
results showed that TE in COVID-19 sufferers can be an indicator of the deterioration of cognitive
functioning, which is associated with the severity of symptoms of depression, anxiety, and stress.

A review of the clinical and histopathological characteristics of patients with subepidermal
blistering disorders presenting to a tertiary care centre in India
N Arunachalam and DM Thappa Dermatology, Jawaharlal Institute of Postgraduate Medical
Education and Research, Puducherry, Puducherry, India
The objective of the study was to describe the characteristics of subepidermal blistering disorders in
South India. We reviewed the inpatient treatment records of patients presenting to our tertiary care
centre to analyse the demographic, clinical, and histopathological characteristics of subepidermal
blistering disorders in South India. We retrospectively reviewed the 104 treatment records of 69
patients. Forty-one patients were male and rest female. The mean ± SD of the patients was 55 ± 18
years. The average duration of admission was 14 days. The most common subepidermal blistering
disorder was bullous pemphigoid and was seen in 50 patients. Three patients had epidermolysis
bullosa acquisita and two patients had bullous lupus erythematosus. One patient each had mucous
membrane pemphigoid and linear IgA bullous dermatoses. The diagnosis could not be confirmed
in other cases. Seventeen patients had concomitant hypertension and 16 patients had concomitant
diabetes mellitus. Sixteen patients had osteopenia or osteoporosis. Six patients had hypothyroidism.
Histopathology of patients with bullous pemphigoid revealed subepidermal bulla with mixed
inflammatory cells including eosinophils. Twelve out of thirteen bullous pemphigoid patients who
underwent direct immunofluorescence for IgG were positive. Ten out of thirteen bullous pemphigoid
patients who underwent direct immunofluorescence for C3 were positive. Ten out of eleven bullous
pemphigoid patients who underwent direct immunofluorescence for IgA were negative. The study
provides insight into the demographic, clinical, and histopathological characteristics of patients
with subepidermal blistering disorders in South India.
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Induction and maintainance treatment of Port Wine Stains with large spot 532nm laser
B Kwiek,1,2 MA Paprocki,1,2 A Mataczynska1,2 and J Szczekulski3 1 Faculty of Medicine,
Lazarski University, Warsaw, Poland, 2 Dermatology, Klinika Ambroziak, Warsaw, Poland
and 3 University of Liverpool, Liverpool, United Kingdom
The previous studies have shown the efficacy of PWS treatment with large spot 532 nm laser, with
median maximal improvement achieved during treatment (GCEmax) ranging from 50% to 70%.
[We aimed to] assess the efficacy of PWS treatment with the use of a large spot 532 nm laser over
a prolonged period. Sixty-four Caucasian patients aged 6 to 59 treated with 2 to 30 laser sessions
were included in this study. Patients had 3D photography performed before and after treatment with
a 532 nm Nd:YAG laser with large spot and contact cooling. An objective analysis of percentage
improvement based on a 3D digital assessment of combined colour and area improvement (global
clearance effect [GCE]) were performed. In addition to a retrospective review, we performed a
prospective treatment evaluation in patients with a treatment interruption greater than 3 years.
The median maximal improvement achieved during the treatment (GCEmax) was 59.1 %
(GCE59). The first two laser procedures had a median maximal improvement of 28.46%, while
the first 5,10,15 and 20 laser procedures had respectively 45.48%, 56.57%, 56.97% and 56.96%
total maximal improvements. The procedures have been divided into time groups, based on time
passed in-between procedures, and the relation between time-group and negative total clearance
improvements has been found. Analysis indicates that large spot 532 nm laser is highly effective
in the treatment of PWS. Further analysis proofs the first five laser procedures have higher efficacy
and improvements start plateauing around the 10th visit. The established correlation between time
groups and the efficacy of treatment could be explained by the exacerbating of PWS over time,
indicating further bi-yearly treatment is needed to counteract deterioration.

Correlations between etiopathogenic factors and persistence of anti-IL-17A biologic therapies
in patients with severe psoriasis vulgaris
S Bucur,1 M Ciurduc,3 A Savu,3 C Mutu,3 ED Serban,3 A Cuciumita,3 R Olteanu,3 V Madan2
and M Constantin1 1 Carol Davila University of Medicine and Pharmacy, 2nd Department of
Dermatology, Colentina Clinical Hospital, Bucharest, Romania, 2 Urology, Dr. Carol Davila
Central Military Emergency University Hospital, Bucharest, Romania and 3 2nd Department
of Dermatology, Colentina Clinical Hospital, Bucharest, Romania
In recent years, multiple biologic therapies with various mechanisms of action for the treatment of
inflammatory diseases have been developed, including moderate to severe plaque psoriasis. The
choice of the optimal treatment for psoriasis can depend on several factors and is strongly influenced
by the effectiveness and safety profile of a drug. Thus, following an observational, non-interventional,
retrospective study of patients with moderate to severe psoriasis receiving biological treatment
with IL-17 inhibitors, we analyzed our experience in evaluating from real data the persistence of
anti-IL-17A therapies and to identify the factors that may affect these patients. Our results provide
an unbiased and true analysis of the outcome and persistence of these biological agents. Biological
therapies prescribed in psoriasis can exacerbate comorbidities, which in turn can influence psoriasis.
Therefore, proper management of psoriasis should involve an integrated approach. Thus, various
factors interact with each other and can directly and / or indirectly affect the pathogenesis of
psoriasis. For example, obesity, female gender, or the existence of psoriatic arthritis are associated
with the course of psoriasis and also depend on the patient’s age, lifestyle, and concomitant illness.
Patients’ biological experience also affects the persistence rates of biologic therapies, and this can
help both patients and clinicians make treatment decisions. The holistic approach to the psoriasis
patient and placing it at the center of our concerns as therapists are generally valid and always
relevant goals in trying to reduce the burden of psoriasis.
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Unusual case of tuberculous chancre at the exact site of application of the Mantoux test
D Simão de Andrade,1 K Arriel,1 AM Palhano,1 T Bosquiroli Brandalize,1 T Yanase,1 A Barros2
and A Maria Bertelli1 1 Dermathology, University Santo Amaro, Sao Paulo, Brazil and
2 Dermatology, Emílio Ribas Infectology Institute, Sao Paulo, Brazil
We report an unusual case of cutaneous tuberculosis that developed at the exact site where a
Mantoux test (also known as PPD test) was performed. A 25 year old male patient, recently diagnosed
with HIV infection and acquired immunodeficiency syndrome (AIDS), in use of lamivudine,
efavirenz and dolutegravir for two months, reported cough, night sweats and weight loss. Mantoux
test was performed, ordered by his general practitioner, however, the patient presented an intense
inflammatory response at the test site with subsequent ulcer formation within four weeks. It was first
suspected that it corresponded to some type of exacerbated drug reaction to the antigens present in
the test, tuberculid or that it was a case of tuberculous chancre, that is, an exogenous infection of
the bacillus in a patient with a low immune response. A histopathological examination of a biopsy
performed at the edge of the ulcer showed the presence of lymphocytic inflammatory infiltrate with
granulomatous outlines and, although rare, alcohol-acid resistant bacilli. It could be inferred that the
ulcer corresponded to a case of tuberculous chancre at the exact site of application of a diagnostic
test for tuberculosis. The patient was also diagnosed with pulmonary tuberculosis, confirmed by real
time PCR assay in sputum, which identified rifampicin-sensitive bacilli. The treatment was performed
with pyrazinamide, rifampicin, isoniazid and ethambutol, with good response.
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The Gut-Skin axis in common skin disorders
B De Pessemier and C Callewaert CMET, Ghent University, Ghent, Belgium
The gut counts trillions of microorganisms, while the skin is covered with billions of microbes,
mostly bacteria, but also fungal, archaeal, and viral species that inhabit the skin and its appendages.
The microbiome is a key regulator for the immune system and aims to maintain homeostasis
by communicating with tissues and organs in a bidirectional manner. A barrier disruption in
combination with an imbalance in the skin and/ or gut microbiome is correlated with an altered
immune response, which promotes the development of several skin diseases including psoriasis,
dandruff and seborrheic dermatitis, atopic dermatitis, rosacea, acne vulgaris, and even skin cancer.
These skin disorders quite often co-occur with gut comorbidities, for example 30% of the psoriasis
patients also suffer from Inflammatory Bowel Disease, while rosacea patients have a higher risk to
develop Small Intestinal Bacterial Overgrowth. We study the skin and gut microbiome of facial and
scalp disorders. We described the underlying mechanisms of nine common skin pathologies and the
current body of evidence of skin and gut microbiome dysbiosis, dietary links, and their interplay with
skin conditions. Targeting skin disorders via the gut-skin axis may offer new therapeutic strategies
for skin in health and disease.

New considerations regarding vesicular rashes associated with SARS-CoV2 infection and
Koebner phenomenon
AL Tatu,1,2 T Nadasdy,2 FC Bujoreanu,1,2 EB Niculet,2 LC Nwabudike2 and D Radaschin1,2
1 Dermatology, Clinical Infectious Diseases Hospital Galati, Galati, Romania and
2 Multidisciplinary Integrated Center of Dermatological Interface Research (MIC-DIR),
Dunarea de Jos University of Galati, Galati, Romania
SARS-CoV-2 infection has been associated with the reactivation of infection with varicella zoster
virus. This is a potential observation of a local susceptibility of the skin in areas of vesicle formation.
This paper explores the cutaneous manifestations that have been linked to the SARS-CoV-2 virus,
their infectious risk, as well as potential confounding factors. An isotopic response may be occurring
due to the occurrence of an immunocompromised district incited by sustained inflammation
mediated by inflammatory cytokines. The SARS-CoV-2 virus, which is causing the present worldwide
pandemic, has been linked to a variety of dermatological conditions, including pseudochilblain,
vesicular, urticarial, maculopapular, and livedo/necrosis-like lesions. COVID-19-related enantemas
or exantemas may arouse suspicion of SARS-CoV-2 infection, although they can also appear in other
viral illnesses such as rubella or measles. The potentiating element that facilitates the activation of
latent viral infections could be the localized susceptibility generated by SARS-CoV-2 symptoms.
These occurrences could be explained by a local susceptibility of previously damaged skin, which
underpins concepts like the Wolf isotopic reaction or/and Koebner phenomenon type V.
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Diagnosis of osteoarticular sporotrichosis in a immunocompetent female
T Yanase,1,2 K Arriel,1 AM Palhano,1 D Simão de Andrade,1 T Bosquiroli Brandalize,1 B Polito
Teixeira,2,3 L Novaes Teixeira,2 A Moraes Barros,2 L Vieira de Almeida,2 J Lindoso2 and
A Bertelli Antonio Gallotti1 1 UNISA, São Paulo, Brazil, 2 Instituto de Infectologia Emílio
Ribas, São Paulo, Brazil and 3 Hospital Heliópolis, São Paulo, Brazil
This is a report of a sporotrichosis case in a immunocompetent host: DJF, a 50 years old female
veterinarian, admitted in an ambulatory of infecto-parasitic dermatoses in 2022. Her chief complaint
was a hand wound with 1 month of evolution. Patient reported that she had been bitten by a cat 1
month prior, followed by local swelling, pain and erythema. She had already been medicated with
antibiotics. After these treatments there was only partial improvement - in dermatologic examination
the physician could still see nodular lesions on the back and palm of the right hand, at the site of the
cat’s bite, with erythema, swelling and local pain, measuring 1cm. There was also central ulceration
in both lesions with sero-hematic crust and purulent discharge. She took care of sick animals at
work, but reports that the biting animal was healthy at the time of the accident. In the 1st aproach
serological exam for sporotrichosis and image exams were requested. The serology came out positive,
US showed proliferative and exudative synovitis in metacarpophalangeal joint of the right 2nd finger,
with limitation of movement. CT revealed bone erosion in the 2nd metacarpophalangeal joint
associated with moderate joint effusion and enlargement and obliteration of adjacent soft tissues.
Thus, in the 2nd appointment we could confirm sporotrichosis with osteoarticular involvement, but
could not discard the hypothesis of bacterial infection. Although the lesion improved significantly,
this time presenting only 2 scar lesions <1cm on the back and palm of the right hand with mild
edema and local pain, treatment with itraconazol 200mg 12/12h and amoxicillin + clavulanate
500 mg 8/8h 4 weeks was established. The patient was also referred to an orthopedic center and
occupational therapy. Other data will be presented when the patient returns.
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Misdiagnosis of scabies: How dermoscopy and direct examination can improve scabies
diagnosis accuracy
K Arriel, D Simão de Andrade, AM Palhano, T Bosquiroli Brandalize, T Yanase and
FN Fonseca Dermatology, UNISA, São Paulo, Brazil
This study aims to report a case of misdiagnosis and delay in the initiation of treatment of a patient
with scabies and to emphasize the importance of dermoscopy and direct examination in improving
the diagnostic accuracy of scabies. A 2-year-old boy, seen at a pediatric dermatology ambulatory
in May 2022, complaining of pruritus for about 2 months. He had been previously diagnosed with
dermatophytosis and atopic dermatitis and had been treated for a month with topical moisturizer
and antifungal. On examination, diffuse cutaneous xerosis and confluent erythematous papules on
the feet were observed. Upon dermoscopic examination of the region, serpiginous tunneling and
the delta glider sign at the end of the tunnel were observed between the lesions, which respectively
represent the path taken by Sarcoptes scabiei in the epidermis and its anterior portion. Superficial
curettage with scalpel blade was performed exactly where the delta glider sign was found, with
deposition of the material on a microscope slide with 10% potassium hydroxide. Then direct
examination under the optic microscope, revealed the mite, confirming the diagnosis of scabies. We
can say that dermoscopy associated with direct examination is a non-invasive, simple and low-cost
diagnostic method that allows an accurate diagnosis of this highly contagious dermatosis, which
has the potential to cause epidemic outbreaks, and which is still rather neglected.
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A case of cesarean section scar endometriosis
RR Ruf,1 DE Galkina2 and T Ruksha3 1 Internal Medicine Department, Institute of
Postgraduate Education, Prof. V. F. Voyno-Yasenetsky Krasnoyarsk State Medical University,
Krasnoyarsk, Russian Federation, 2 Operative Gynecology Department, Institute of
Postgraduate Education, Prof. V. F. Voyno-Yasenetsky Krasnoyarsk State Medical University,
Krasnoyarsk, Russian Federation and 3 Pathophysiology department, Prof. V. F. VoynoYasenetsky Krasnoyarsk State Medical University, Krasnoyarsk, Russian Federation
Endometriosis is found in 15% of reproductive age women and 1% of patients have cutaneous
manifestations. The pathogenesis of the disease is not entirely clear. The prevailing theory suggests
that endometrial cells are “seeded” into the postoperative or, in case of umbilical endometriosis,
into the physiologic scar. Other theories consider cutaneous endometriosis is a result of pluripotent
celomic cell proliferation or hematogenous and lymphatic spread of endometrial cells. Currently
known cellular and molecular interactions cannot prove any theory right. This case report
demonstrates the clinical manifestations and management strategies of cutaneous endometriosis.
A 34-year patient (2g1p) referred to a gynecologist with profuse and painful menses, pain and
swelling at the site of a cesarean section scar for 6 months. The patient’s first pregnancy ended up
with silent miscarriage and the second one with cesarean section at 38 weeks due to pre-eclampsia.
Later, the patient had dyspareunia and secondary infertility. Upon gynecological exam, the patient
had a single focus of endometriosis in the cervix, a ball-shaped uterus with limited displaceability,
and uterosacral ligament infiltration. To the left of the cesarean section scar, there was a 3 cm
painful and slightly displaceable lump. It was excised, and approximately 20 ml of hemorrhagic
fluid flew out. A histological investigation of the lump revealed endometrioid infiltration. After the
lump removal, the patient takes 2 milligrams of dienogest daily and the follow-up is continued.
Since the patient had cervical endometriosis, adenomyosis, and a cesarean section, our case can
support the “seeding” theory. However, the further research should determine the exact mechanisms
of postoperative cutaneous endometriosis.
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CYSRT1: an antimicrobial epidermal protein that interacts with late cornified envelope (LCE)
proteins
H Niehues, G Rikken, F Kersten, J Eeftens, M Oortveld, D van der krieken, P Jansen,
IM van Vlijmen-Willems, JP Smits, N van den Brink, W Hendriks, T Ederveen, J Schalkwijk,
PL Zeeuwen and EH van den Bogaard Dermatology, Radboudumc, Nijmegen, Netherlands
Late cornified envelope (LCE) proteins are small cationic epidermal proteins with antimicrobial
properties, and the combined deletion of LCE3B and LCE3C genes is a risk factor for psoriasis that
affects skin microbiome composition. In a yeast two-hybrid screen we identified cysteine-rich tail
1 protein (CYSRT1) as an interacting partner of members of all LCE groups except LCE6. These
interactions were confirmed in a mammalian cell system by co-immunoprecipitation. CYSRT1
is a highly conserved protein of unknown function that we found to be specifically expressed
in cutaneous and oral epithelia, and which colocalizes with LCE3 proteins in the upper layers
of the suprabasal epidermis. CYSRT1 expression is constitutive in fully differentiated epidermis
and induced in vivo by disruption of the skin barrier upon stratum corneum removal. Expression
regulation correlates to keratinocyte terminal differentiation but not to skin bacteria exposure. Similar
to LCEs, CYSRT1 was found to have antibacterial activity against Pseudomonas aeruginosa, and
strikingly also at high salt concentrations. To summarize, we identified CYSRT1 in the outer layer
of the skin, where it colocalizes and interacts with LCE proteins and contributes to the ubiquitous
epidermal antimicrobial host defense repertoire

A Model to Unravel Pathways Underpinning Palmoplantar Homeostasis and Disease
S Murtough,1 L Ramos Del Caño,1 PJ Delaney,1 CM Webb,1 B Colom,2 PH Jones,2
D Blaydon1 and D Kelsell1 1 Queen Mary University of London, London, United Kingdom
and 2 Wellcome Sanger Institute, Cambridge, United Kingdom
Tylosis with oesophageal cancer (TOC) is a rare syndrome associated with focal non-epidermolytic
palmoplantar keratoderma (NEPPK), a high, lifetime risk of developing oesophageal squamous cell
carcinoma (OSCC), and gain-of-function mutations in RHBDF2 (encoding iRhom2). To date, there
is a lack of a useful and representative model to study the development of NEPPK and OSCC in vivo,
which might aid our understanding of hyperproliferative skin disease and cancer predisposition.
CRISPR-Cas9 was used to generate a novel mouse model of TOC that contains a heterozygous
Rhbdf2I156T/+ mutation which mirrors the UK TOC family mutation, RHBDF2I186T/+. Mice were
comprehensively phenotyped and bulk and spatial RNA-sequencing was performed on forepaw
skin. First observations found that TOC mice developed thickened, reddened footpads around
~8 months of age, and TOC paw epidermis was significantly thicker than wildtype comparisons.
This matched the human condition, in which NEPPK presents late and is restricted to weight-bearing
areas. Bulk RNA-Sequencing identified an upregulation of keratin genes, Krt14, Krt16, and Krt17;
alarmins, S100a8 and S100a9; and the AP-1 transcription factor subunit, Fos. Pathway analysis
revealed that TNF-α signalling was enriched in TOC forepaw skin, which matched human TOC
skin, and is directly linked to iRhom2, which regulates the TNF-α sheddase, ADAM17. Spatial
RNA-Sequencing was performed to reveal the exact location of these transcriptomic events, and
gene expression was found to vary considerably between footpad and sole regions. Moreover, Fos
was upregulated in TOC sole, which mirrored the bulk data, and highlights a possible role for AP-1
in NEPPK development. We introduce a new, clinically representative mouse model of the NEPPK
and OSCC syndrome, TOC. Mice present with focal paw lesions, and transcriptomic analyses have
revealed several genes which might be key drivers of focal NEPPK. Further, this model may enhance
our understanding of hyperproliferative skin biology.
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Defining the composition and function of Lamin ribonuclear bodies during keratinocyte
terminal differentiation and nuclear degradation
DJ Wotherspoon, T Tachie-Menson, C Rogerson and R O’Shaughnessy Centre for Cell Biology
and Cutaneous Research, Queen Mary University of London, London, United Kingdom
Keratinocyte cornification and epidermal barrier formation are tightly controlled processes, requiring
degradation of organelles, including the nucleus. However, the underlying molecular mechanisms
are not well defined. We have identified the myosin II-mediated dispersal of an internal fragment
of Lamin A (LMNA) during end-stage terminal differentiation prior to nuclear degradation. nonmembrane-bound LMNA bodies were distinct from keratohyalin granules and lamellar bodies and
associated both with RNA and with components of the nuclear envelope. We therefore wished
to determine the composition and function of these lamin ribonuclear bodies (LRBs). We used
single cell RNA sequencing to probe the dynamics of mRNA transcription during late terminal
differentiation, and pulldowns with LMNA constructs followed by proteomics to ascertain the protein
components of the LRBs. We identified widespread up-regulation of ribosomal protein mRNAs,
that correlated with the preferential pull down of ribosomal proteins by the central fragment of
LMNA, as well as components of the translation machinery, and the nuclear pore. Taken together
this suggested that these bodies were areas of active protein synthesis in cells undergoing nuclear
degradation. Consistent with our previous findings, we found Myosin II protein also associated
with the LRBs confirming the association of Myosin II with the formation of LRBs. Therefore, we
have identified a new structure in the terminally differentiating epidermis that could be associated
with maintained protein synthesis and keratinocyte function during the destruction of the nucleus.

C10orf99/2610528A11Rik induces keratinocyte proinflammatory response and regulates
lipid metabolism and barrier formation of the skin
T Dainichi,1 Y Nakano,2 H Doi,2 S Nakamizo,2 S Nakajima,2 T Farkas,3 P Wong,4 V Narang,4
R Moreno Traspas,4 E Kawakami,5 E Guttman-Yassky,6 O Dreesen,4 T Litman,3 B Reversade4
and K Kabashima2 1 Kagawa University, Miki-cho, Kagawa, Japan, 2 Kyoto University, Kyoto,
Japan, 3 University of Copenhagen, Denmark, Denmark, 4 A*STAR, Biopolis, Singapore,
5 RIKEN, Yokohama, Japan and 6 Icahn School of Medicine at Mount Sinai, New York, NY
The protective machinery of the skin opposes external agents by barrier and innate and adaptive
immunity. The local interplay in the epithelial-immune microenvironment (EIME) contributes to the
situation-specific protective/inflammatory responses, and its dysregulation generates inflammatory
loops in atopic dermatitis and psoriasis. Keratinocytes are the key player in the interplay and
inflammatory loops in the EIME. However, a common regulator of keratinocyte response in this
machinery has not yet been identified. To address this issue, we analyzed skin specimens from four
animal models for atopic dermatitis by microarray. We found that expression levels of one orphan
gene, 2610528A11Rik, were up in all the models. Protein expression levels of the human ortholog,
C10orf99, were much higher in the lesional skin of atopic dermatitis or psoriasis than in healthy skin.
RNA-Seq analyses of normal human epidermal keratinocytes (NHEKs) transfected with C10orf99expressing plasmids revealed their increased proinflammatory transcriptional response, and gene
ontology analyses suggested the highest relation to “Lipid/cholesterol biosynthesis,” “Cadherin/
cell adhesion,” and “Mitochondrion.” Furthermore, transcription factor (TF) enrichment analysis
found that only one pathway activating SREBP1, a TF regulating sterol synthesis, was significantly
impaired in C10orf99-expressing NHEKs. Moreover, treatment of 3D-cultured human epidermis with
C10orf99 synthetic peptides during its stratification downregulated the expression levels of filaggrin
and loricrin in a dose-dependent manner. Our results suggest that 2610528A11Rik/C10orf99 can
be a master regulator that induces keratinocyte protective response and regulates barrier formation
of the skin.
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Yap and Notch signaling activities correlate with the two phases of skin epidermal
stratification during development
L Wirtz,1 M Damen,1 H Khatif,1 E Soroka,1 B Simons2 and H Bazzi1 1 Dermatology, University
Hospital Cologne, Cologne, Germany and 2 The Welcome Trust/Cancer Research UK
Gurdon Institute, University of Cambridge, Cambridge, United Kingdom
The skin epidermis is transformed during development, through stratification and differentiation, from
a simple single-layered epithelium into a complex barrier just before birth. However, how epidermal
stratification and the switch in cell fate from the basal to suprabasal keratinocytes are achieved
at the molecular level remain elusive. Understanding the crucial cell fate switch is important for
designing therapies for hyperproliferative human skin diseases such as psoriasis or atopic dermatitis,
which may recapitulate developmental programs. Using dynamic growth and tissue measurements
in the mouse, we recently proposed a two-phase model of epidermal stratification and development.
In the first phase, the epidermal progenitors undergo a burst in proliferation around embryonic
day E13.5 that leads to crowding in the basal layer and the onset of stratification, where cells are
pushed upwards to form new suprabasal layers. In this study, our data show that active nuclear YAP
staining of basal keratinocytes temporally correlates with their proliferation dynamics, particularly
in the first phase. Moreover, the Notch downstream target HES1 was highly enriched in ~2% of
the basal progenitors at the beginning of the second phase, suggesting that these cells potentially
delaminate and migrate suprabasally to continuously supporting epidermal development. In
addition, we generated a Krt10-mNeonGreen knockin suprabasal-reporter mouse line and used
time-lapse imaging of the developing skin, which identified single cells delaminating and acquiring
a suprabasal fate. Based on our data, we propose a working model whereby YAP/TAZ signaling
drives proliferation to govern the first phase of epidermal stratification, whereas Notch signaling
regulates the second phase through cellular delamination.

The Striatin-Interacting Phosphatase And Kinases complex is important for skin epidermal
differentiation and barrier formation
H Khatif,1,2 L Wirtz,1,2 E Soroka1,2 and H Bazzi1,2 1 Department of Dermatology &
Venereology, University of Cologne, Cologne, Germany and 2 CECAD, University of
Cologne, Cologne, Germany
Several human skin diseases, such as atopic dermatitis, psoriasis as well as regeneration processes
such as wound healing are associated with epidermal barrier defects. The multi-layered epidermis is
composed of proliferating basal keratinocytes that initiate upward differentiation through migration
and intercalation, which ultimately lead to tight junction formation and cornification to serve as
essential barriers against environmental insults and dehydration. The assembly of functional tight
junctions at the interfaces of the granular layer is largely controlled by cytoskeletal rearrangements,
including filamentous (F)-actin organization. However, the nature and identity of the upstream
regulators of F-actin dynamics and barrier formation remain elusive. We have recently shown that
STRIP1, a core component of the biochemical complex called Striatin-Interacting Phosphatase And
Kinases (STRIPAK), impacts on cytoskeletal organization and cell migration in the mouse embryo.
Therefore, we hypothesized that STRIP1 and the STRIPAK serve as upstream regulators of F-actin and
cell-cell adhesion in the skin epidermis. To address this hypothesis, we first assessed the localization
of STRIP1 in the mouse skin and showed that it distinctly decorates cell-cell junctions in the upper
layers of the epidermis. Next, we functionally examined the roles of Strip1 in the skin epithelium
using a conditional allele of Strip1. Only half of the K14-Cre; Strip1fl/fl mutants survived, but were
significantly smaller than control animals and had broken vibrissae. Using histology and barrier
assays, the Strip1 mutant skin showed misoriented hair follicles, a thinner epidermis and barrier
defects. Interestingly, whole mount F-actin staining revealed wavy cell-cell borders in the granular
layer of Strip1 mutants, indicating an underlying defect in mechanical tension. Collectively, the
data support a model whereby STRIP1 and the STRIPAK regulate F-actin and cell-cell junctions to
generate a functional barrier.
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The LRRC8 ion channel as novel drug target for psoriasis
T Fauth,1 M Jahn,2 O Rauh3 and C Buerger2 1 BRAIN Biotech AG, Zwingenberg, Germany,
2 Department of Dermatology, University Hospital Frankfurt, Frannkfurt, Germany and
3 Membrane Biophysics, Technische Universität Darmstadt, Darmstadt, Germany
Psoriasis is a chronic inflammatory skin disease characterized by hyperproliferation and aberrant
keratinocyte differentiation. Since newer findings suggested that cell volume changes drive cellular
differentiation, it is of medical interest to better understand cell volume regulation in healthy and
pathological conditions. Hence, the aim of our study was to identify the ion channels involved in
epidermal cell volume regulation and to evaluate their suitability as novel drug targets in psoriasis.
We first performed RNA Seq analysis of isolated keratinocyte stem cells, transient amplifying and
postmitotic cells and identified genes coding for the heterohexameric LRRC8 ion channel among
the differentially expressed genes (DEGs). Immunohistological stainings of healthy skin revealed
expression of the major subunit LRRC8A almost exclusively in the basal epidermal layer. Strikingly,
LRRC8A staining was drastically reduced in the lesional skin of psoriasis patients. We generated
LRRC8A knockout (KO) keratinocytes by CRISPR-Cas9 and observed that KO cells completely lack
osmotically-induced Cl- currents resulting in delayed regulatory volume decrease. Moreover, we
found aberrant 2D and 3D in vitro differentiation in KO cells. Comparison of the transcriptome of
WT and KO cells showed modified expression of cell cycle and psoriasis marker genes. Analysis of
publically available data showed that LRRC8 genes appear frequently among the DEGs of psoriatic
keratinocytes and that LRRC8A-KO mice display epidermal hyperkeratosis. Finally, we performed
a compound screening and identified diverse chemical structures as activators of LRRC8, among
which is tioxolon, a known active ingredient in topical formulations for the treatment of psoriasis,
which highlights the potential of developing small-molecule compounds specifically targeting
LRRC8 for psoriasis treatment. Altogether we propose LRRC8 as a novel target and our identified
compounds may serve as lead structures for drug development.

Oxidative Damage is a Hallmark of Atopic Dermatitis in Humans and Mice
M Koch,1 E Rodriguez,2 U Wehkamp,2 H Beer,3 E Tschachler,4 S Weidinger,2 U auf dem
Keller5 and S Werner1 1 ETH Zurich, Zurich, Switzerland, 2 University Hospital SchleswigHolstein, Kiel, Germany, 3 University Hospital Zurich, Zurich, Switzerland, 4 Medical
University of Vienna, Vienna, Austria and 5 Technical University of Denmark, Lyngby,
Denmark
Atopic Dermatitis (AD) is the most common inflammatory skin disease and characterized by a
deficient epidermal barrier and skin inflammation. Genetic studies suggest a key role of keratinocytes
in AD pathogenesis, but the alterations in the proteome that occur in the full epidermis have
not been defined. We performed quantitative proteomics of epidermis from healthy volunteers
and lesional and non-lesional patient skin and validated the results by targeted proteomics and
immunofluorescence staining. A large number of proteins were identified that are differentially
abundant in the epidermis of healthy vs non-lesional or lesional AD skin. They reflect the strong
inflammation in lesional skin and the defect in keratinocyte differentiation and epidermal stratification
that already characterizes non-lesional skin. Most importantly, they reveal impaired activation of
the NRF2-antioxidant pathway and reduced abundance of mitochondrial proteins involved in key
metabolic pathways in the affected epidermis. Functional in vitro studies demonstrate that the
impaired NRF2 activation and the mitochondrial abnormalities are partially interlinked. In parallel,
we are characterizing a previously established mouse model that resembles the AD phenotype.
These mice carry a keratinocyte-specific knockout for the fibroblast growth factor receptor 1 and 2
genes and exhibit several hallmarks of AD. We showed that the combined loss of these receptors
promotes DNA damage and senescence in keratinocytes in vivo. Both features are aggravated by
additional loss of Nrf2, suggesting a role of oxidative stress in the phenotype. Together, these results
identify a potential role of an impaired Nrf2-mediated oxidative stress response in chronic skin
inflammation, which could be therapeutically explored in AD patients.
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The antimicrobial peptide derived from insulin-like growth factor-binding protein 5 promotes
skin barrier function and relieves dermatitis-like symptoms in a mouse model of atopic
dermatitis
HL Nguyen,2,1 G Peng,2,1 J Jujillo-paez,2 H Yue,2 K Okumura,2 H Ogawa,2 S Ikeda2 and
F Niyonsaba2,3 1 Dermatology and Allergology, Juntendo Daigaku, Tokyo, Japan, 2 Atopy
(Allergy) Research Center, Juntendo University, Tokyo, Japan and 3 Faculty of International
Liberal Arts, Juntendo University, Tokyo, Japan
The antimicrobial peptide derived from insulin-like growth factor-binding protein 5 (AMPIBP5) displays antimicrobialactivities and immunomodulatory properties; however, its role in
the regulation of skin barrier in the context of atopic dermatitis (AD) remains unclear. Normal
human keratinocytes were stimulated with AMP-IBP5 and Western blot was used to analyze the
expression of tight junction (TJ)-related proteins. Immunofluorescence staining was used to examine
the intercellular distribution of TJ-related proteins. Activation of signaling pathways aPKC and Rac1
was evaluated by Western blot and the TJ barrier function was investigated by measurement of
transepithelial electrical resistance (TER). BALB/c mice treated with 2,4-dinitrochlorobenzene were
used as AD mouse model. The TJ permeability assay and immunofluorescence staining were used
to investigate in vivo TJ barrier function in mice. We found that AMP-IBP5 increased the expression
of various TJ-related proteins, including claudin-1, occludin and zonula occludens 1 and enhanced
their distribution along the cell-cell borders. AMP-IBP5 also improved the TJ barrier function as
shown by increasing TER in keratinocyte. In addition, AMP-IBP5 enhanced the phosphorylation of
aPKC and Rac1, which are required for AMP-IBP5-mediated improvement of TJ barrier, as evidenced
by the inhibitory effects of their respective inhibitors on TER. In AD mice, AMP-IBP5 improved
dermatitis symptoms, recovered the expression of TJ-related proteins and enhanced the barrier
function. Additionally, AMP-IBP5 suppressed the production of inflammatory cytokines such as
IL-4, IL-13, IL-31, IL-33 and TSLP. The finding that AMP-IBP5 relieves AD symptoms and enhances
the skin barrier function indicates a possible application of AMP-IBP5 in the treatment of AD.

Sphingosine 1-phosphate lyase insufficiency induced ichthyosis is due to sphingolipid
imbalance, increased differentiation, and aberrant intercellular junctions.
CJ Smith,1 JL Williams,1 C Hall,1 MP Caley,2 EA O’Toole,2 R Prasad1 and LA Metherell1
1 Department for Endocrinology, Queen Mary University London, London, United Kingdom
and 2 CBCR, QMUL, London, United Kingdom
Sphingosine 1-phosphate lyase (SGPL1) insufficiency (SPLIS) is a syndrome which presents not
only with ichthyosis but also with adrenal insufficiency, steroid resistant nephrotic syndrome
and hypothyroidism. SPLIS associated ichthyosis presents a thinned epidermis with a thickened
stratum corneum and decreased granular layer. To elucidate the disease mechanism and the role
SGPL1 plays in the skin barrier we performed lipidomic and RNAseq analysis in SGPL1 knock-out
(SGPL1_KO) and overexpression (SGPL1_OE) nTERT keratinocytes, and thereafter made organotypic
skin equivalents. In cells loss of SGPL1 caused an accumulation of S1P, sphingosine and ceramide
while its overexpression caused a reduction of these species. RNAseq analysis showed perturbations
in sphingolipid pathway genes, particularly in SGPL1_KO and GSEA revealed polar opposite
differential gene expression between SGPL1_KO and _OE, not only in oxidative phosphorylation
and cytochrome p450 genesets but also in keratinocyte differentiation and Ca2+ signalling genesets.
SGPL1_KO upregulated differentiation markers while SGPL1_OE upregulated basal and proliferative
markers. The advanced differentiation of SGPL1_KO was confirmed by organotypic models that also
presented with a thickened and retained stratum corneum, sphingolipid accumulation in the granular
layer and breakdown of E-cadherin junctions. We hypothesise that SPLIS associated ichthyosis is
due to a combination of excess ceramide, causing imbalance of the lipid lamellae, and advanced
differentiation, due to excess S1P triggering Ca2+ release from the ER. Low ER Ca2+ subsequently
results in abnormal E-cadherin processing and malformed intracellular junctions. While restoring
SGPL1 by gene therapy is a possible treatment option, the dosage will need to be carefully titred
to prevent side effects of overexpression.
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ΔNp63-mediated repression of the lncRNA NEAT1 modulates epidermal differentiation
A Peschiaroli,1 C Fierro,2 V Gatti,1 V La Banca,2 A Mauriello,2 M Montanaro,2 M Fanciulli,3
S Scalera,3 G Melino2 and G Calin4 1 Department of Biomedicine, Institute of Translational
Pharmacology IFT-CNR, Rome, Italy, 2 Department of Experimental Medicine, University of
Rome “Tor Vergata”, Rome, Italy, 3 Department of Research, IRCCS Regina Elena National
Cancer Institute, Rome, Italy and 4 Department of Translational Molecular Pathology, The
University of Texas MD Anderson Cancer Center, Houston, TX
The transcription factor ΔNp63, a master regulator of epithelial biology, is involved in regulating
epithelial stem cell function and maintaining the integrity of stratified epithelial tissues such as
the epidermis. To this end, ΔNp63 acts as transcriptional repressor or activator towards a distinct
subset of protein-coding genes and microRNAs. However, how and whether ΔNp63 regulates long
non-coding RNA (lncRNAs) expression is not known. Here, we identified the lncRNAs NEAT1
as a bona fide ΔNp63 transcriptional target. We found that in proliferating human keratinocytes
ΔNp63 represses NEAT1 expression by recruiting the histone deacetylates HDAC1/HDAC2 to the
p63 DNA binding site located in the proximal promoter of NEAT1 genomic locus. Upon induction
of differentiation, ΔNp63 down-regulation is associated by a marked increase of NEAT1 RNA
levels, resulting in an increased assembly of paraspeckles foci both in vitro and in human skin
tissues. RNA-seq analysis associated with global DNA binding profile (ChIRP-seq) revealed that
NEAT1 associates with the promoter of key epithelial transcription factors sustaining their expression
during epidermal differentiation. These molecular events might explain the inability of NEAT1depleted keratinocytes to undergo the correct epidermal differentiation program. Remarkably,
NEAT1 expression is dysregulated in those skin pathologies characterized by aberrant proliferation/
differentiation switch such as ichthyosis and psoriasis, suggesting its potential involvement in the
pathogenesis of skin disorders.

Reduced FLG expression in atopic eczema reduces expression of key barrier genes and
increases BMP signalling
AJ Hughes, B Thomas, EA O’Toole and R O’Shaughnessy Centre for Cell Biology and
Cutaneous 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. FLG siRNA knockdown in keratinocytes caused a global reduction
in EDC and Keratin (KRT) gene expression concomitant with up-regulation of bone morphogenetic
protein (BMP) signalling. We confirmed this effect using qPCR for a panel of EDC and KRT genes
and cover slip staining for phospho-SMAD (pSMAD) 1/5/9, a marker of active BMP signaling. This
led us to hypothesise that BMP signalling is important in AE pathogenesis. Microarray datasets from
AE patients showed positive correlations between FLG and EDC and KRT expression. Tape strips
(TS) taken from AE patients showed a significant negative correlation between FLG and pSMAD
1/5/9 expression, with pSMAD 1/5/9 expression most increased in FLG compound heterozygote
patients. Skin biopsies from AE patients with FLG mutations showed an increased expression of
BMP2, BMP6, pSMAD1/5/9, and a downstream target of BMP signalling, ID1. Keratinocytes cultured
with BMP2 or BMP6 expressed more FLG, KRT1 and Loricrin while keratinocytes treated with
the BMP receptor antagonist DMH1 had reduced FLG and KRT1 expression. Together these data
suggest that the increased BMP-SMAD signalling in AE patients with low Filaggrin may represent a
protective response to chronic barrier disruption. We suggest that targetting BMP-SMAD signalling
can restore barrier function in AE.
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The role of the Laminin 332 in cholesterol transport in dry and Aged skin
P Parzymies,1 E Jones,1 MP Caley,1 EA O’Toole,1 D Messenger2 and A Mayes2 1 Blizard
Institute, Queen Mary University of London, London, United Kingdom and 2 Research and
Development, Unilever, Colworth, United Kingdom
The skin provides a barrier function mediated by a combination of cornified epithelial cells, cellcell adhesions and epidermal lipids. The barrier function is compromised in old age which is
exemplified by features such as improper lipid metabolism and flattened dermal-epidermal junction.
Laminin 332 is a skin basement membrane glycoprotein which was shown to be decreased in aged
skin. We have previously demonstrated that the loss of laminin 332 leads to an upregulation of
cholesterol biosynthesis genes and alters the skin’s lipid profile. We identified that this change is due
to an impaired intracellular cholesterol transport. To understand the mechanism around cholesterol
transport we have identified a panel of proteins of interest for further investigation. We investigated
the role that laminin 332, actin and microtubule disruption have on both subcellular location of
our proteins of interest and cholesterol transport. We have demonstrated that NPC2, Myo5b and
e-cadherin are decreased in laminin α3 knockdown nTERT keratinocytes compared to shC controls.
Interestingly, NPC1, a binding partner for NPC2, was shown to be increased in the laminin α3
knockdown nTERT keratinocytes. Normal levels and localisation of each protein can be restored
by the addition of recombinant laminin 332. We have also demonstrated that in keratinocytes free
cholesterol localises to Rab11a-positive vesicles which is a binding partner for Myo5b. By using
actin- and microtubule-disrupting drugs, we have shown that it is the loss of actin that’s driving the
observed phenotype. These findings suggest that the disrupted cholesterol transport and impaired
barrier function in laminin α3 knockdown is due to lower levels of Myo5b and e-cadherin resulting
from a disorganised actin cytoskeleton with a concomitant weakening of cell-cell contacts.

aPKC is a rheostat that controls basal junctional dynamics and suprabasal cytoskeletal
organization essential for epidermal dynamics and integrity
M Rübsam,1 R Püllen,2 F Telkamp,3 A Bianco,1 M Pescoller,1 W Bloch,4 KJ Green,5 R Merkel,2
B Hoffmann,2 S Wickström6 and C Niessen1 1 Department Cell Biology of the Skin, University
of Cologne, Cologne, Germany, 2 Institute of Complex Systems, Forschungszentrum Jülich,
Jülich, Germany, 3 Institute for Genetics, University of Cologne, Cologne, Germany,
4 Department of Molecular and Cellular Sport Medicine, German Sport University of
Cologne, Cologne, Germany, 5 Department of Dermatology, Northwestern University,
Chicago, IL and 6 Stem Cells and Metabolism Research Program, University of Helsinki,
Helsinki, Finland
The stratified skin epidermis needs dynamic cell rearrangement to self-renew while maintaining
tissue integrity to guarantee barrier function in the face of continuous mechanical stress. The
contractile actomyosin cytoskeleton connects with intercellular adheres junctions to enable
cellular rearrangements and migration, whereas the physical properties of the keratin intermediate
filament cytoskeleton through its interaction with intercellular desmosomes mechanically strengthen
tissues. How cells coordinate resilience and cellular reorganization to maintain tissue integrity
during renewal while adapting to mechanical stress is not known. We show that the polarity
kinase aPKC balances keratin- and actin-linked cell-cell and cell-matrix stresses to coordinate
basal to suprabasal movement. We find that loss of aPKC promotes resilience of stratified sheets,
independent of its regulation of desmosomes. Instead, loss of aPKC promotes a more filamentous
stressed keratin network. This change is accompanied by increased contractility and an inability
to reorganize F-actin stress fibers into cortical F-actin. Importantly, inhibiting contractility reverses
keratin organization and lowered resilience upon loss of aPKC. Increasing actomyosin contractility
in control keratinocytes was sufficient to increase stressed keratins and resilience, suggesting
that keratins respond to tissue prestress. In conclusion, our data suggest that aPKC serves as a
mechanical rheostat that adapts actomyosin activity to control suprabasal keratin organization
and tissue resilience.
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Dissecting the role of the common neurotrophin receptor CD271 in the skin: generation
and characterization of a novel mouse model with keratinocyte-specific conditional deletion
M Quadri,1 L Reggiani Bonetti,2 C Vaschieri,1 R Lotti,1 L Campanini,1 M Canossa,3
M Morasso,4 C Pincelli,1 A Marconi1 and E Palazzo1 1 DERMOLAB, Surgical, Medical
and Dental Dept of Morphological Sciences, UNIMORE, Modena, Italy, 2 Department of
Pathology, UNIMORE, Modena, Italy, 3 CIBIO, UNITN, Trento, Italy and 4 NIAMS, NIH,
Bethesda, MD
The common neurotrophin receptor CD271, also called p75NTR, is the transmembrane low-affinity
receptor for neurotrophins, belonging to the TNF superfamily. In the skin, CD271 is involved in the
differentiation process and seems like to be implicated in cutaneous pathogenesis. To date, different
animal models have been developed to obtain null mutations of CD271, but they defy to explain
CD271 precise role in keratinocytes. By using a Keratin14-Cre mediated excision of the CD271 gene
flanked by loxP sites, we generated a novel mouse model with a conditional deletion of CD271 in
the epidermis. The phenotypical characterization of the CD271cKO mice was conducted at different
steps of postnatal development (P1-6; P14-30; Monthly to 1 year). The analysis of the cKO vs WT skin
highlighted a profound epidermis disorganization, as basal keratinocytes lose their typical palisade
disposition. cKO skin epidermis appears to be significantly thicker, while dermis shows a higher
amount of hair follicles than WT mice. P1 cKO skin and keratinocytes showed a higher activation of
markers associated with hyperproliferation and stemness, such as a lower expression of Dlx3 and a
higher level of KRT6. Starting from 4 months old, cKO mice spontaneously developed skin lesions,
with characteristics resembling the hyperproliferative skin diseases, including inflammatory cell
accumulation, as showed by the analysis of markers associated with differentiation and proliferation
or malignancy (KRT1, Cyclin D, BCL2). Globally, these data strongly designate CD271 as a key
regulator of differentiation and skin organization in healthy condition and during aging. Therefore,
CD271cKO model will be a key tool for the study of the NT network in the development of various
pathological processes.

Extracellular serine requirement identifies a therapeutic target for psoriasis
A Cappello,1,2 S Madonna,2 S Rinaldo,3 A Paone,3 C Scarponi,2 A Belardo,4 L Zolla,4
S Pallotta,2 M Annicchiarico-Petruzzelli,2 C Albanesi,2 F Cutruzzolà,3 G Melino1 and
E Candi1,2 1 Experimental Medicine, University of Rome “Tor Vergata”, Rome, Italy, 2 Istituto
Dermopatico dell’Immacolata, IDI-IRCCS, Roma, Italy, 3 Department of Biochemical
Sciences A.Rossi Fanelli, Sapienza University of Rome, Roma, Italy and 4 Agriculture and
Forest Sciences (DAFNE), University of Tuscia, Viterbo, Italy
Cell metabolism and metabolites regulate the balance between cell proliferation and differentiation;
however, the contribution of nutrients availability to control keratinocytes proliferation, inflammation
and hyperproliferative diseases remains unknown. Here, we assessed the role of extracellular serine
and serine/glycine metabolism using human keratinocytes, a mouse model of psoriasis-like disease
and human skin biopsies. We focused our attention on the enzyme serine hydroxymethyltransferase
(SHMT) that, by converting serine into glycine and tetrahydrofolate-bound one-carbon units,
supports cell growth. By serine/glycine deprivation and SHMT knockdown and/or inhibition, we
showed that SHMT is crucial for keratinocytes central metabolism, affecting both mitochondria
respiration and oxidative stress. Topical application of a SHMT inhibitor reduced both keratinocyte
proliferation and inflammation in the IMQ model, and a large decrease in psoriasis-associated gene
expression was found. In conclusion, our study identifies SHMT2 activity and/or serine availability
as a crucial metabolic hub controlling both keratinocyte and inflammatory cells expansion in
psoriasis and holds promise for a novel approach to treat other chronic skin inflammatory diseases.
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CD44 functions as a novel interacting partner of Aquaporin 5 in keratinocytes
L Ramos, Y Yousaf, D Kelsell and D Blaydon Cell Biology and Cutaneous Research, Queen
Mary University London, London, United Kingdom
Dominant missense mutations in AQP5, encoding the water channel protein Aquaporin 5, underlie
diffuse non-epidermolytic palmoplantar keratoderma (NEPPK), a rare skin condition characterized
by thickening of the epidermis in palms and soles. Prior to this, AQP5 was only known to be
expressed in sweat gland cells in the skin and the role of this water channel in the epidermis remains
unclear. To study the role of AQP5 in skin, we have characterized two patient-derived keratinocyte
cell lines expressing mutant AQP5Ile45Ser. Phalloidin staining revealed increased levels of actin
stress fibres in patient-derived cells compared to control, suggesting an association between AQP5
and the actin cytoskeleton. AQP5Ile45Ser cells also displayed compromised intercellular adhesions,
characterized by a significant downregulation of desmosomal proteins at the plasma membrane, and
an increased migratory potential, as assessed by an in vitro scratch assay. To gain further insights into
the function of AQP5 in keratinocyte biology, we conducted a proximity-dependent labelling screen
of physiologically relevant protein-protein interactions, known as BioID, in keratinocytes. Among the
potential AQP5 interacting proteins identified, are actin and CD44, a widely expressed cell surface
glycoprotein involved in migration and cell adhesion. Proximity ligation assay (PLA) on AQP5Ile45Ser
mutant cells versus control revealed a significant increase in the number and fluorescent intensity
of PLA signal in mutant keratinocytes, suggesting dysregulated interactions between AQP5Ile45Ser
and CD44. These findings indicate that CD44 is a novel AQP5 interacting partner in keratinocytes
that may potentially be involved in the regulation of intercellular adhesion, migration and the
actin cytoskeleton in the epidermis. AQP5 and CD44 are also both expressed in clear cells of the
eccrine sweat gland secretory coil and further understanding of the role of this interaction may give
additional insight into the biology of this skin appendage.
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Integrating single-cell and spatial transcriptomics of human hair follicles to define
transcriptional signature of follicular dermal papilla
J Shim, J Park, D Shin, Y Jung, E Yeo, J Lee and D Lee Dermatology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea, Seoul, Korea (the Republic of)
The follicular dermal papilla (DP) is a specialized hair mesenchymal cell that plays pivotal roles
in hair follicle (HF) development and morphogenesis. Although transcriptome data exists for HF,
characterization of human DPs at the single-cell level has been unsatisfactory due to the limited
number of DP cells under single-cell dissociation condition. To generate a high proportion of
mesenchymal cells, we manually isolated anagen HFs and DPs from three human scalp specimens
and used these isolated populations for single-cell RNA sequencing (scRNA-seq). In addition, we
used a Digital Spatial Profiling (DSP) to provide the expression profile of human DPs with spatial
information. Using computational deconvolution methods, integration of scRNA-seq and DSP data
estimated epithelial and mesenchymal cell abundance in hair-specific regions of interest and confirm
the utility of DSP for identifying molecular markers of the specialized hair mesenchyme. Analysis of
HF scRNA-seq and DSP revealed that RSPO4, WNT5A, TRPS1, CRABP1, APCDD1, EDN3, RSPO3,
LEF1, BMP4, BMP7, and NRG2 are specifically expressed in DP cells, whereas MME, LGR4, LGR5,
FZD1, CXCL14, and TAGLN were mainly expressed in dermal sheath. To confirm these molecular
markers, we performed in situ RNA hybridization (RNA-ISH). Using RNA-ISH, we observed the
presence of MSX1 and HOXC13 mRNA in the hair matrix and BMP4, BMP5, DKK3, RSPO4 and
LGR6 mRNA in the DP. Collectively, through single-cell and spatial transcriptomic profiling, we
could establish the foundation to understand molecular characteristics of DP.
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Down-regulation of the NOTCH pathway during skin aging contributes to functional
epidermal defects through miR-30a activation
A Gonzalez-Torres,2 FP Chevalier,2,1 S Roux1 and J Lamartine2,1 1 University Lyon I, Lyon,
France and 2 LBTI - CNRS UMR5305, Lyon, France
Skin aging is a complex biological process leading to multiple functional defects in the different
structure of the skin tissues. Epidermal aging is especially characterized by an alteration of the tissue
renewal associated to an impairment of the keratinocytes differentiation process. We have previously
reported that the microRNA miR-30a is over-expressed in aged epidermis and we have shown in
organotypic skin models that this induction impairs epidermal differentiation, induces cell apoptosis,
increases oxidative stress and leads to strong defects of the epidermal barrier function. MiR-30a
appears therefore as a key regulator of epidermal aging. However, the mechanisms modulating miR30a expression, especially during skin aging, need to be clarified. We hypothesized that the NOTCH
signaling pathway could play a role in miR-30a regulation since a miR30a-MYC-NOTCH regulatory
loop has been previously described in cancer cells. To clarify this regulation in human epidermis,
we used a reporter system of miR-30a activity in cultured keratinocytes treated by NOTCH chemical
inhibitors. We clearly observed that impairment of NOTCH signaling activates miR-30a expression
in cultured keratinocytes, independently to MYC expression. We then investigated NOTCH activity
in young vs aged samples of human skin. By immunofluorescence of the NOTCH1 receptor and
its intracellular part NICD, we found a significant inverse correlation between the age of the
patients and the NOTCH1 receptor expression. Finally, we identified a putative binding site for
the transcriptional NOTCH effector RBPJ in the promoter sequence of miR-30a. Preliminary ChIP
data indicates that RBPJ could directly binds miR-30a promoter. Altogether, our data reveal that
the impairment of the NOTCH signaling pathway in aged skin contributes to miR-30a activation.
These results open the way to potential strategies aiming at controlling miR-30a expression during
skin aging.

Junctional Epidermolysis Bullosa:Repairing The Epidermal Skin Barrier
E Jones,1 S Marsh,1 R O’Shaughnessy,1 M Aumailley,2 JA McGrath,3 EA O’Toole1 and
MP Caley1 1 Blizard Institute, Queen Mary University London, London, United Kingdom,
2 Centre for Biochemistry, Medical Faculty, University of Cologne, Cologne, Germany and
3 St John’s Institute of Dermatology, King’s College London, London, United Kingdom
Junctional epidermolysis bullosa(JEB) caused by mutations in basement membrane genes such as
Laminin332 is among the most severe form of EB. Affected individuals suffer from blistering from
birth leading to scarring, granulation tissue and susceptibility to infection. We have identified a
new pathway altered in JEB, the regulation of cholesterol biosynthesis. The loss of Laminin 332
results in reduced lipid barrier due to loss of cholesterol transport within keratinocytes. Cholesterol
biosynthesis and trafficking are fundamental processes in a wide range of cells and tissues especially
in formation of the epidermal barrier. We have developed a cholesterol transport screening assay to
analyse the ability of ten selected compounds to restore cholesterol transport in our in vitro model of
JEB. Results of this small-scale screen identified 9 drugs that were able to restore cholesterol transport
up to 50% of control. 6 drugs were selected for further analysis within our 3D skin equivalent model
of JEB. Skin equivalents of normal skin and JEB skin were treated daily for 7 days with either DMSO
or 1µM of selected drugs. In 3D 4 drugs displayed an increase in stratum corneum lipids shown
by Nile Red staining above levels seen in the untreated JEB organotypics. Further analysis of skin
differentiation by keratin, involucrin and tranglutaminase staining were assessed to narrow drug
selection for further testing. These data also suggest that JEB is not just a disorder of epidermaldermal adhesion, but a disorder of aberrant cholesterol trafficking causing a markedly impaired
skin barrier. These findings suggests that drugs to target cholesterol transport within keratinocytes
could be a beneficial treatment for JEB, helping to improve the crucial epidermal lipid barrier and
prevent water loss and infection at the early stages of life.
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Betacellulin alleviates Th2 cytokine-mediated impairment of skin tight junction barrier
through epidermal growth factor receptor and protein kinase C pathway
G Peng,1,2 S Tsukamoto,1,2 K Okumura,2 H Ogawa,2 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 and 3 Faculty of International Liberal Arts, Juntendo University, Tokyo, Japan
Betacellulin (BTC) is a peptide ligand that belongs to the epidermal growth factor family, the
members of which are implicated in skin morphogenesis, homeostasis, repair, and angiogenesis;
however, the role of BTC in regulation of skin barrier remains unknown so far. To examine the role
of BTC in skin barrier function, we analysed data from two independent Gene Expression Omnibus
(GEO) datasets and evaluated the effects of BTC on primary human keratinocytes using real-time
PCR, Western blot and transepidermal electrical resistance (TER), a functional parameter to monitor
the tight junction barrier. We found that the gene expression of BTC was higher in skin lesions
from patients with atopic dermatitis (AD), and this expression upregulated following biological
treatments, suggesting that the levels of BTC in the skin might be a biomarker for the therapy of
AD. Moreover, following stimulation of keratinocytes with different cytokines, we observed that
the mRNA expression of BTC was significantly and exclusively inhibited by the Th2 cytokines such
as IL-4 and IL-13, which play a pivotal role in the pathogenesis of AD. Furthermore, the specific
inhibitors of epidermal growth factor receptor and protein kinase C abolished the BTC-mediated
improvement of tight junction-related proteins, including claudin-1 and ZO-1 and suppressed TER
in keratinocyte monolayers. Importantly, BTC recovered the increased tight junction permeability
in IL-4/IL-13-treated keratinocytes. Together, we propose that BTC might be a novel potential
biomarker and therapeutic target for the treatment of skin diseases characterized by overproduction
of Th2 cytokines and dysfunctional skin barrier such as AD.

Basigin controls matrix remodeling, the secretory phenotype and metabolic adaptations of
senescent epidermal keratinocytes and their microenvironment
C Kremslehner,1,4 MS Narzt,3 M Sochorová,1,4 I Nagelreiter,1,4 D Copic,1 M Mildner,1
J Grillari,3 S Forestier,2 G Gendronneau2 and F Gruber1,4 1 Medical University of Vienna,
Vienna, Austria, 2 Chanel Parfums Beaute, Paris, France, 3 Ludwig Boltzmann Research
Group SHoW, Vienna, Austria and 4 Christian Doppler Laboratory for Skin Multimodal
Analytical Imaging of Aging and Senescence, Vienna, Austria
We identified Basigin (BSG, EMMPRIN, CD147) to be induced in human epidermal keratinocytes
(KC) using pro-aging stress and replicative senescence (RepSen) models. BSG is a known inducer
of matrix metalloproteinases (MMPs) and its ligand S100A9 increases concomitantly with other
KC senescence marker expression. Its dual nature as surface receptor and secreted protein makes
it a prime candidate for initiating, promoting or sustaining cellular senescence in KC targeting
many of the hallmarks of senescence (Matrix remodeling via MMP activation, being a potential
member of the Senescence Associated Secretory Phenotype (SASP) and sustaining a low grade
inflammation via S100A9). Studying the role of BSG in juvenile skin equivalent models (SE) we
found that BSG deficient SE showed reduced collagen contraction potentially due to lack of MMP
activation. Investigating SE supernatants, we found a global decrease of chemo & cytokine levels
whereas secretion of Chitinase3Like1 (Chi3L1), usually reported a cancer prognostic marker and proproliferative factor, was strongly elevated. In creating aged SE containing 5% fluorescently labelled
RepSen KC we were able to study the effect of senescent cells and BSG deficiency within the tissue
microenvironment at a single cell level. In this setting we were able to show that a redox-stress
response mechanism that rerouts sugar metabolism via the pentose phosphate pathway is blunted
in SE containing BSG-deficient RepSen KC, whereas the expected age-related increase of lactate
dehydrogenase (LDH) was missing in the absence of BSG. Our findings highlight that BSG not only
affects matrix remodeling and chemokine secretion, but also metabolic adaptations to cell aging.
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Electrical impedance spectroscopy analysis to evaluate organotypic epidermis formation
and barrier function in vitro
N van den Brink,1 LD Meesters,1 F Pardow,1 S Roelofs,2 JP Smits1 and EH van den Bogaard1
1 Dermatology, Radboudumc, Castenray, Netherlands and 2 Locsense BV, Enschede,
Netherlands
For research into skin biology, diseases and drug or chemical interactions, organotypic 3D human
epidermal equivalents (HEEs) are frequently utilized, but studies heavily rely on end-points
analysis for which HEEs are harvested to study cellular responses. Non-intrusive methods that
enable longitudinal analysis by repetitive measurements can minimize batch effects, increase study
reproducibility and maximize experimental throughput. Here we used a novel 12-well format
electrical impedance spectroscopy (EIS) device, customized to fit with a 24-transwell cell culture
system to replace conventional static and labor-intensive transepidermal electrical resistance (TEER)
analysis using voltohmmeters. EIS applied for seven consecutive days during epidermal development
did not impact epidermal morphology and read-outs were similar to HEEs measured only once
at time of harvesting. To explore the utility of EIS to identify defects in tissue formation or barrier
function, HEEs were generated from CRISPR/Cas9 engineered N/TERT keratinocyte lines with a
proven knockout for genes involved in terminal differentiation (e.g. FLG, TFAP2A, CLDN4 and AHR).
Herein, impedance spectra only reached 35-65% to that of wildtype HEEs. In addition, exposure to
Th2 cytokines (which affect epidermal differentiation) reduced impedance by 35%. This defect could
be rescued by known therapeutic ligands (e.g. therapeutic AHR modulating agents) that stimulate
keratinocyte terminal differentiation and interfere with Th2 cytokine signaling. In conclusion, EIS
provides a high-throughput standardized system in which barrier function formation of human
epidermal equivalents can easily be monitored and followed in time. Other potential applications
include the screening of barrier defects as well as therapeutic efficacy skin barrier-promoting agents
in organotypic epidermal models.

Untangling the complex cytokine milieu in psoriasis and atopic dermatitis through organotypic
epidermal models
LD Meesters, D Rodijk-Olthuis, G Rikken, IM van Vlijmen-Willems, H Niehues and EH van
den Bogaard Radboudumc, Nijmegen, Netherlands
In psoriasis (PSO) and atopic dermatitis (AD), the complex inflammatory milieu drives epidermal
disease hallmarks that are associated to skin inflammation. The current lack in understanding on
how this, often patient-specific, inflammatory signature translates to disease endotypes hampers the
development of translational models and the personalized use of targeted drugs. We aimed to identify
optimal cytokine combinations to mimic disease phenotypes in human epidermal equivalents (HEEs)
and to unravel which disease hallmarks are attributed to specific disease-associated cytokines.
HEEs generated from primary human keratinocytes or N/TERT-2G immortalized keratinocytes were
stimulated with single Th2 and Th17 cytokines and combinations thereof. Morphological features,
gene/protein expression, and trans-epidermal resistance (TEER, barrier function) were analyzed.
Specific (combinations of) cytokines induced typical epidermal disease hallmarks, like for PSO:
loss of the granular layer and hypertrophy upon IL-22 stimulation, hyperproliferation by IL-17, and
parakeratosis and PSO marker induction (e.g. beta defensin) upon combined IL-17/IL-22 treatment.
Combination of Th2 (IL-4/IL-13) with Th17 (IL-17/IL-22) cytokines resulted in more pronounced
AD features, than seen with only Th2 exposure. This was in particular observed for epidermal
spongiosis, AD marker gene expression, loss of epidermal differentiation and reduction in TEER
values. Similar effects were seen in primary and N/TERT-2G keratinocytes which indicated the
potential of immortalized cell lines as an alternative and sustainable cell source in generating in vitro
inflammatory skin models. The refinement of in vitro epidermal models to better mimic PSO and AD
phenotypes enables the deconstruction of the cytokine cocktail that drives epidermal inflammation,
based on the screening of epidermal hallmarks that relate to specific signaling cascades. This
may benefit therapeutic targeting of the specific inflammatory signature in patients suffering from
inflammatory skin diseases.
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Aryl hydrocarbon receptor ligand leflunomide exerts triple action to dampen the inflammatory
skin disease atopic dermatitis
F Pardow,1,2 G Rikken,1 D Rodijk-Olthuis,1 IM van Vlijmen-Willems,1 H Zhou2,3 and EH van
den Bogaard1 1 Department of Dermatology, Radboud Institute for Molecular Life Sciences,
Radboud University Medical Center, Nijmegen, Netherlands, 2 Department of Molecular
Developmental Biology, Faculty of Science, Radboud Institute for Molecular Life Sciences,
Radboud University, Nijmegen, Netherlands and 3 Department of Human Genetics, RIMLS,
Radboud University Medical Center, Nijmegen, Netherlands
Atopic dermatitis (AD) is a chronic inflammatory skin disease in which patients suffer from red,
itching skin lesions. Current therapeutics target disease-associated immune cells but neglect local
skin-specific factors in AD and are not suitable for the majority of mild to moderate disease adult and
pediatric patients. AHR activation has been described to reverse AD pathology and is increasingly
recognized as a new therapeutic target. We use the approved drug leflunomide to activate the AHR
and aim to gather biological evidence for a drug repositioning of leflunomide for the treatment of
AD. Therefore, primary human keratinocytes were grown into 3D human epidermal equivalents
and stimulated with IL-4 to mimic AD. They were treated with TCDD, leflunomide (AHR activators)
and leflunomide’s metabolite teriflunomide (not activating the AHR) and harvested for genome-wide
transcriptomic and protein expression analysis. We find leflunomide to activate the AHR and to
normalize epidermal hyperproliferation, restoring the epidermal barrier, normalizing antimicrobial
peptide expression and dampening inflammatory signaling. Mutations in the FLG gene strongly
affected keratinocyte response to IL-4, yet not leflunomide responsiveness. In conclusion, this study
shows the complete transcriptomic profile of agonist dependent AHR activation under inflammatory
conditions in keratinocytes. We demonstrate leflunomide’s therapeutic potential through triple
action against AD by normalizing keratinocyte proliferation rates, improving skin barrier function
and dampening inflammatory signaling. This opens new avenues for a potential repurposing of
leflunomide for topical treatment against inflammatory skin diseases.

Tissue proliferation and turnover spatially regulates tight junctions in squamous epithelia
K Imafuku,1 H Iwata,1,2 K Natsuga,1 M Okumura,3 Y Kobayashi,3 H Kitahata,4 A Kubo,5,6
M Nagayama3 and H Ujiie1 1 Dermatology, Hokkaido University, Sapporo, Japan,
2 Dermatology, GIfu University, Gifu, Japan, 3 Electric Science, Hokkaido University,
Sapporo, Japan, 4 Physics, Chiba University, Chiba, Japan, 5 Dermatology, Keio University,
Shinjuku-ku, Japan and 6 Dermatology, Kobe University, Kobe, Japan
Zonula occludens-1 (ZO-1) is an epithelial junctional protein that participates in adherens junctions
(AJs) and tight junctions (TJs). In simple epithelia, ZO-1 localization shifts from AJ to TJ during the
maturation of cell adhesion. We recently showed that ZO-1 is more multilayered in buccal mucosa
than in skin. However, what causes this difference and how ZO-1 is spatially regulated have not
been elucidated. Here we show that epithelial turnover and proliferation dictate ZO-1 distribution
in the squamous epithelia. Using human oral lichen planus and mitomycin C-treated oral mucosa
samples, we found that slower epithelial turnover/proliferation leads to the confinement of ZO-1
in the uppermost part of squamous epithelia. In contrast, ZO-1 is multilayered under conditions of
faster cell turnover/proliferation, such as in human psoriatic skin and imiquimod-treated mouse skin.
Cell culture experiments and mathematical modeling corroborated the in vivo experiments. These
findings demonstrate that ZO-1 expression is dependent on epithelial cell dynamics. Our study
suggests that ZO-1 distribution could be a target for therapies that aim to treat epithelial disorders.
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Novel, functional long noncoding RNAs with skin-ageing-associated expression changes
control epidermal homeostasis.
A Otten,2,1 F van der Meer,2 S Gibbs,2 B Sun1 and R Boon2 1 Dermatology, University of
California, San Diego, La Jolla, CA and 2 Departments of Physiology and Molecular Cell
Biology and Immunology, Amsterdam UMC, location VUmc, Amsterdam, Netherlands
Ageing-associated changes in the protein coding transcriptome are extensively characterized, but
there has been little attention for the non-coding parts of the human genome, such as long noncoding
RNAs (lncRNAs). Yet, age-related lncRNA expression changes are often highly tissue-specific, which
points out to a role for lncRNAs in tissue-specific fine-tuning of age-related molecular pathways.
Therefore, to find novel skin-relevant lncRNAs, we selected and prioritized lncRNAs based on
whether their expression changes upon skin ageing. To this end, we performed whole-transcriptome
sequencing of primary keratinocyte lines derived from juvenile (from elective circumcisions, n=6)
vs aged (from healthy surgical cutting edges, >45 years, n=20) skin. Upon analysis, we found nine
lncRNAs with significantly changes expression levels (P-value <0.05): six being downregulated and
three being upregulated in the aged skin samples. Upon validation, three of these age-lncRNAs
were selected and tested for their role in controlling the proliferative, differentiative and/or migratory
behavior of primary keratinocytes, by using siRNA-mediated knockdown approaches. We found
that upon loss of two of these skin age-lncRNAs, termed Dysregulated Upon Skin-Ageing RNA1&2 (DUSAR1/2), keratinocytes lose key homeostatic functions, including proliferation and
differentiation. We reason that this accounts for some keratinocyte-related skin functions that
decrease upon skin ageing, such as delayed skin wound healing, and we are currently dissecting
the precise role of DUSAR1&2 in these processes. In conclusion, out study shows that analyzing
aged vs young skin tissue helps to discover novel, functional, skin-specific lncRNAs, which hold
promise to be useful in therapies aimed at rejuvenating ageing-induced delays in crucial processes,
such as wound healing.

Optimised 3D skin models incorporating microbiome and host immune responses
E McPolin-Hall,1 A Stephens,1 C Pardieu,1 R Allaker,1 M Philpott,1 J Pople2 and R Hannen1
1 Blizard Institute, QMUL, London, United Kingdom and 2 Unilever, Colworth, United
Kingdom
Commensal microbes and humans have coevolved toward a symbiotic relationship. In healthy
individuals, the human microbiome has a vital role in the development of the innate and adaptive
immune system, inducing protective and regulatory immunity, and the immune system maintains an
optimal balance of microbes. Several acute and chronic skin conditions are a result of imbalances
in the host-microbiome relationship and are accompanied by epidermal barrier disruption. This
research aims to develop three-dimensional (3D) in vitro skin models integrating microbiology
and immune cells to simulate this complex relationship and the effects on epidermal health.
3D models, created using the immortalised keratinocyte cell line NTERTs seeded on collagen
matrices embedded with dermal fibroblasts, were colonised for 72 hrs in singular or combination
inoculums of 5 prominent microbiome species: Staphylococcus epidermidis, Staphylococcus
capitis, Cutibacterium acnes, Malassezia restricta and Malassezia globosa. Colonisation of 3D
models showed differences in K14, K16, K10, Ki67 and involucrin expression. Epidermal thinning
was observed in models colonised with singular inoculations of S. epidermidis, C. acnes and
M. restricta however, restoration of epidermal thickness was observed in models colonised with the
combination inoculums compared to control models. The effects of model colonisation on T cell
activity and function were investigated by measuring the expression of CD69, cutaneous lymphocyte
antigen (CLA) and HLA-DR in response to incubating peripheral blood mononuclear cells (PBMCs)
with conditioned medium from inoculated models. PBMCs incubated with conditioned media
showed increased numbers of CLA+/CD3+ T cells and HLA-DR+/CD3+ T cells, compared to those
inoculated with media from sterile controls. Increased CD69+/CD3+ T cells were seen in PBMCs
incubated with media from S. epidermidis, S. capitis and M. restrict. Here we demonstrate how
different microbiome profiles directly alter epidermal homeostasis, skin barrier properties and
immune responses.
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Ex vivo infection of human skin with herpes simplex virus 1: Lesional AD skin and IL-4/IL-13stimulated skin provide facilitated viral invasion
N De La Cruz,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
Herpes simplex virus 1 (HSV-1) is a prevalent human pathogen that can target skin to establish
infection in the epithelium. Since the human skin provides effective barriers against pathogens
under normal conditions, HSV-1 must find opportunistic pathways in order to penetrate the skin
and initiate infection. As mechanical wounds of the human skin surface do not provide ad hoc
entry portals for HSV-1, we explored the role of pathological skin conditions. Ex vivo infection
studies revealed successful invasion in lesional AD skin implying that the virus can overcome both
the stratum corneum and the tight junction barriers. To dissect the parameters that contribute to
HSV-1 invasion, we treated human skin without pre-existing barrier defects with interleukin (IL)-4
and IL-13 to investigate whether Th2 cytokine-driven inflammation already induces modifications
that allow viral penetration. Strikingly, we detected infected cells in the epidermis indicating that the
IL-induced, AD-like skin phenotype can indeed facilitate HSV-1 invasion. Potential modifications
allowing for facilitated viral access include impaired tight junctions, an altered stratum corneum,
or a redistribution of the HSV-1 receptor nectin-1. Studies using human epidermal equivalents
highlighted the importance of functional tight junctions in addition to the stratum corneum in
restricting HSV-1 entry and provide a tool to mimic the pathological alterations in AD skin that
allow HSV-1 invasion.

Role of keratinocyte proline-rich protein in psoriatic skin inflammation
A Matsuno,1 H Sumida,1 Y Ikeyama,3 A Yoshizaki,1 H Nakanishi,3 S Ishikawa2 and S Sato1
1 Department of Dermatology, The University of Tokyo Graduate School of Medicine, Tokyo,
Japan, 2 Department of Preventive Medicine, The University of Tokyo Graduate School of
Medicine, Tokyo, Japan and 3 Research and Development Division, Rohto Pharmaceutical
Company, Osaka, Japan
Keratinocyte proline-rich protein (KPRP), an epidermal marker expressed in stratified squamous
epithelia, is known to be involved in skin barrier function. However, the pathological function of
KPRP in skin inflammation remains largely unknown. Here we show the role of Kprp during the
development of imiquimod-induced psoriatic skin lesions in mice. Epidermal thickness and erythema
were significantly changed in Kprp+/- mice compared to Kprp-/- or wild-type mice. Similarly, in
the contact hypersensitivity model, Kprp+/- mice showed a significant change in skin inflammation
compared to wild-type mice. Further studies revealed that decreased Kprp expression affected
the expression of one of the lipid-related receptors or chemokines, leading to the differences in
epidermal thickness or skin inflammation, respectively. We propose a novel mechanism underlying
the pathogenesis of psoriasis, in which coordinated relationship between epidermal differentiationrelated KPRP and other barrier- or inflammation-related molecules modulates epidermal thickness
and psoriatic inflammation. These insights may be extrapolated to a broad spectrum of skin disorders,
and may aid in the rational design of novel treatments.
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The importance of LRRC8 ion channel in keratinocyte differentiation
M Jahn,1 V Lang,1 S Diehl,1 R Kaufmann,1 O Rauh,2 T Fauth3 and C Buerger1 1 Clinic of the
Goethe-University, Frankfurt am Main, Germany, 2 Membrane Biophysics, TU Darmstadt,
Darmstadt, Germany and 3 BRAIN Biotech AG, Zwingenberg, Germany
Epidermal regeneration relies on a balance between keratinocyte proliferation and differentiation.
Both processes are accompanied by cell volume changes. The anion channel LRRC8 mediates
cell volume regulation upon hypotonic stress in keratinocytes and its essential subunit LRRC8A
is mainly expressed in the basal, transient amplifying cell population of the human epidermis. In
vitro differentiation experiments of primary keratinocytes confirmed these findings, as LRRC8A
is upregulated during the onset of differentiation leading to a bell-shaped expression pattern.
Therefore, we asked whether LRRC8A is also involved in the process of cell volume changes during
differentiation of keratinocytes. In order to understand the role of LRRC8A we performed different
loss-of-function strategies. First, we used CRISPR/Cas9 to edit LRRC8A in HaCaT cells and in the
immortalized keratinocyte cell line NHEK/SV-TERT. In contrast to HaCaT cells, NHEK-SV/TERT can
differentiate after Ca2+ switch in 2D and show stratification in epidermal equivalents. In both cell
lines, we found aberrant differentiation in 2D and 3D experiments. Next, we used siRNA to reduce
LRRC8A levels in primary keratinocytes, which can better simulate in vivo differentiation. This
significantly reduced RNA and protein levels leading to a reduced ion channel activity. Surprisingly,
LRRC8A knockdown did not interfere with differentiation. As LRRC8A has a short window of high
expression during differentiation initiation, we specifically targeted transient amplifying cells with
siRNA. Strikingly, knockdown of LRRC8A in transient amplifying cells indeed leads to reduced
differentiation capability. Our work identifies LRRC8A as an essential molecule during keratinocyte
differentiation, with its main function in transient amplifying cells, where LRRC8A protein is needed
for the switch from proliferation to differentiation.

Constitutive expression of heme oxygenase-1 in differentiated keratinocytes is abolished in a
new mouse model for the study of epidermal iron metabolism and redox balance
M Surbek,1 B Golabi,1 D Copic,2 F Gruber,1 E Tschachler,1 L Eckhart1 and S Sukseree1
1 Department of Dermatology, Medical University of Vienna, Vienna, Austria and
2 Department of Thoracic surgery, Medical University of Vienna, Vienna, Austria
Cornification of epidermal keratinocytes is associated with the breakdown of organelles and other
cell components. The degradation of hemoproteins, such as cytochrome c and cytochrome P450
family members, releases heme, a potent source of oxidative stress. Heme oxygenase 1 (HO-1)
converts heme into ferrous iron, carbon monoxide and biliverdin, a strong antioxidant. Here, we
show by single cell transcriptomics and immunohistochemistry that HO-1 is upregulated during
terminal differentiation of human keratinocytes, leading to the accumulation of HO-1 mRNA and
protein in the granular layer of the epidermis. For the study of the functions of HO-1 in the epidermis,
we crossed Hmox1-floxed and K14-Cre mice to delete HO-1 specifically in keratinocytes. Isolation
and in vitro differentiation of keratinocytes from Hmox1f/f K14-Cre mice confirmed lack of HO-1
expression whereas HO-1 was upregulated in keratinocytes isolated from wildtype mice. The genetic
inactivation of HO-1 did not impair formation of the stratum corneum and survival of Hmox1f/f
K14-Cre mice, suggesting that HO-1 is dispensable for epidermal differentiation under non-stressed
conditions. The establishment of epidermal HO-1 knockout mice facilitates the study of redox
processes and iron metabolism of the epidermis during stress, infections and aging.
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Is the proteasome activity involved in filaggrin breakdown?
J Briot,1 E Arbey,2 D Bernard,2 M Simon1 and M Mechin1 1 Toulouse Institute of Infectious
and Inflammatory Diseases (Infinity), INSERM UMR1291, CNRS UMR5051, Toulouse III
University, Toulouse, France and 2 L’Oréal Research & Innovation, Aulnay-sous-Bois, France
Epidermal hydration is maintained mainly by the retention of water in the stratum corneum through
the natural moisturizing factor (NMF). NMF is a complex mixture of components, including
pyrrolidone carboxylic acid (PCA) and urocanic acid (UCA), two amino acid derivatives. In the
stratum corneum, breakdown of filaggrin (FLG) is the main source of PCA and UCA. The proteases
involved in this degradation are still incompletely known. In the keratosis linearis with ichthyosis
congenital and sclerosing keratoderma (KLICK) syndrome, a defect in the proteasome maturation
protein POMP causes an altered epidermal distribution of this multi-protein complex, associated
with enlarge and rounded shaped keratohyalin granules and a disturbed detection of FLG. We
hypothesized that the proteasome is involved in FLG degradation. 3D reconstructed human
epidermis, produced at the air-liquid interface in a low relative humidity condition (30-50%),
were treated for 24 hours with various concentrations of the irreversible proteasome inhibitor
clasto-lactacystin b-lactone, and analyzed using histochemistry, indirect immuno-fluorescence,
transmission electron microscopy, western blotting and UHPLC linked to mass spectrometry. After
clasto-lactacystin b-lactone treatment, as expected, a significant accumulation of ubiquitinated
proteins was observed, without any major cytotoxic effects compared to controls. The morphological
integrity of the epidermis was maintain, even if many small vesicles and spherical keratohyalin
granules were observed in the cytoplasm of differentiated keratinocytes. The treatment induced a
significant decrease of FLG immunodetection. However, the amount of PCA and UCA did not show
any drastic differences between treated and untreated conditions. Therefore, proteasome activity
seems not directly involved in FLG breakdown but may act during keratinocyte differentiation and
epidermal homeostasis.

Topical application of Bisphenol A leads to atopic dermatitis-like features
DC Minzaghi,1 S Anvidalfarei,1 S Ehrle,1 M Hermann2 and S Dubrac1 1 Department of
dermatology, Medical University of Innsbruck, Austria, Innsbruck, Austria and 2 KMT
Laboratory, Department of Visceral, Transplant and thoracic Surgery, Center for Operative
Medicine, Innsbruck Medical University, Innsbruck, Austria
In the past decades, the incidence of atopic dermatits (AD) has been increasing in adult population,
raising the question of potential environmental triggers. We hypothesized that pollution might be a
contributing factor. Bisphenol A (BPA) is an endocrine disruptor with unkown pathophysiological
consequences of its repeated skin exposure. We aimed to decipher the effects of topical application
of BPA onto human epidermal equivalents (HEEs) generated with keratinocytes isolated from healthy
skin biopsies. In parallel, we generated HEEs made with keratinocytes isolated from AD patients’
skin biopsies for comparison with BPA-treated HEEs. Results showed increased mRNA level of
pro-inflammatory mediators including IL-1a, IL1b, IL-6, IL-8 and CCL17 both in AD and BPAtreated HEEs. Furthermore, SOD2, SOD1 and VDAC were increased, indicating cellular oxidative
stress. Indeed, increased cytochrome P450 (CYP) activity produces ROS in excessive amounts. In
line with this, CYP1A1, CYP3A4, UGT1A1, and PXR were upregulated. Effects of BPA might be
mediated via PXR signaling because rifampicin-treated HEEs exhibit similar features than those
treated with BPA. Moreover, reduced corneodesmosin and biotin-diffusion assay showed impaired
tight junctions, suggesting abnormal epidermal barrier formation. To confirm these results in vivo,
healthy mice were topically treated with BPA. Results show increased TEWL, indicating epidermal
barrier impairment. In line with this, ear and epidermal thickness were increased, indicating skin
edema and acanthosis. Moreover, BPA increased skin and systemic Th2-dominant inflammation,
including increased dermal infiltration with mast cells. In conclusion, repeated skin exposure with
BPA provokes epidermal barrier defect and elicits inflammation resembling AD. This might result
from the activation of the xenobiotic metabolism, via the production of excessive oxidative stress.
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KLICK syndrome is a hyperproliferative inflammatory skin disorder.
HJ Cherry,1,2 J Jackow,1 M Parsons,3 J Rastrick2 and JA McGrath1 1 St John’s Institute of
Dermatology, King’s College London, London, United Kingdom, 2 Immunology Research,
UCB, Slough, United Kingdom and 3 Randall Centre for Cell and Molecular Biophysics,
King’s College London, London, United Kingdom
Keratosis linearis with ichthyosis congenita and sclerosing keratoderma (KLICK) syndrome is an
ultra-rare autosomal recessive genodermatosis. Clinical manifestations include linear hyperkeratotic
papules in the flexures, palmoplantar keratoderma and pseudoainhum. To date, all affected
individuals carry a homozygous mutation, c.-95delC in POMP, which encodes for proteasome
maturation protein. Disease pathophysiology is not well understood and there are no approved
therapies. However, literature indicates that KLICK syndrome, like some other ichthyoses, may
involve uncharacterised inflammatory pathways. Following written consent, a lesional skin biopsy
was obtained from a 32-year-old female with KLICK syndrome. Sanger sequencing confirmed the
presence of the homozygous 5’ UTR mutation in POMP, and transcriptomic RNA sequencing methods
were used to identify key affected pathways. Skin architecture was assessed by histological and
immuno-staining. Immunofluorescence microscopy revealed dynamic proliferative keratinocytes,
precocious expression of involucrin and loricrin, with retention of loricrin in the stratum corneum.
In addition, lymphocytic infiltrates were detected in the upper dermis providing evidence of
inflammation. KLICK syndrome can therefore be characterised as a hyperproliferative inflammatory
skin disorder. To overcome challenges surrounding limited patient material, induced pluripotent stem
cells (iPSCs) were successfully derived from dermal fibroblasts using a non-integrative mRNA-based
reprogramming method. Pluripotency was confirmed by immunofluorescent staining and germlayer formation by tri-lineage differentiation. Patient derived iPSCs will facilitate further research
into epithelial dysregulation by organotypic skin modelling. Understanding the pathobiology of
KLICK syndrome may yield novel mechanisms driving inflammatory skin disease, which may be
therapeutically targetable in patients with currently limited treatment options.

An innovative preclinical mouse model of atopic dermatitis
C Bize,1 C Fremez,2 A De Pooter,1 G Lecerf,3 A Moga,3 M Fontanié2 and P Martin2 1 R&I,
Seppic, La Garenne Colombes, France, 2 Vibiosphen, Labège, France and 3 QIMA Life
sciences, Labège, France
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by highly pruritic
inflamed skin lesions and dry skin. AD affects up to 20% of the adult population in developed
countries, and its onset is most common in early childhood. This disease has a severe impact on
quality of life. In this context, there is a medical need to develop new treatments for patients suffering
from AD. To improve the discovery and testing of novel treatments, relevant animal models for AD
are needed. Translational animal models of AD were developed, but none of them exploits the “gutskin axis”, i.e. how the neonate gut microbiota influences distal organs, such as the skin, coupled
with the early onset of the disease. We developed an innovative preclinical mouse model of AD
based on colonization of gut neonates with an inflammation-prone Escherichia coli strain (SP15) in a
model of natural vertical transmission of microbiota. We demonstrated that colonization of neonates
with E. coli in combination with moderate DSS treatment for 7 days resulted in an alteration of the
intestinal permeability in pups (Ussing chamber). Consequences of this alteration on skin integrity
were analyzed. First of all, early gut colonization with E. coli resulted in a long-lasting increased skin
pH. Moreover, skin barrier function is altered: transepidermal water loss significantly increased and
ceramide content significantly decreased. Natural Moisturizing Factors content seemed to increase
in the SP15 group. In addition, impaired filaggrin expression was observed in the SP15 group. Finally,
cutaneous inflammatory state was studied using a toluidine blue staining. Gut colonization with
E. coli induced a statistically significant increase in mast cell infiltration in the dermis, reflecting an
increase of the skin inflammation. This AD model could be of interest to test treatments preserving
the intestinal barrier function.
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High-quality fluorescent solvatochromic three-dimensional imaging for dermatopathology
with a two-photon excitation laser microscopy
M Murakami,1 R Kawakami,2 Y Niko,3 K Yatsuzuka,1 H Mori,1 K Kameda1 and Y Fujisawa1
1 Dermatology, Ehime University Graduate School of Medicine, Ehime, Japan, 2 Molecular
Medicine for Pathogenesis, Ehime University Graduate School of Medicine, Ehime, Japan and
3 Research and Education Faculty, Multidisciplinary Science Cluster, Interdisciplinary Science
Unit, Kochi University, Kochi, Japan
Histopathological examination with a sliced tissue stained with hematoxylin-eosin dye (HE) is a
fundamental procedure. However, a sliced tissue prepared as the vertical-cross section has only
a few micrometers thick; hence several cross-section views need a composite image to see a
horizontal cross-section view of a three-dimensional image. A confocal scanning laser microscope
or two-photon excitation fluorescent microscopy is suitable for drawing fine pictures of threedimensional and deep images to obtain a three-dimensional view of the skin tissue. However, the
autofluorescence of the skin tissue could not sufficiently describe a high-quality picture compared
with a standard HE histopathology. To solve the current problem, we have established a new threedimension and deep imaging method, especially for skin epidermal structure, combined with optical
clearance using a transparency-enhancing technique and a novel fluorescent solvatochromic pyrene
probe. The technique revealed fine skin features and detailed epidermal structures, including the
stratum corneum (horny layer), keratinocytes, eccrine sweat glands, and peripheral nerves. Notably,
we also have succeeded in obtaining a three-dimensional reconstruction of an entire acrosyringium.
In addition, we evaluated a skin biopsy sample from PPP (palmoplantar pustulosis) case as a clinical
application of this method. We could also succeed in describing a direct relationship between
the acrosyringium and a 3D PPP vesicle/pustule. In summary, this new fluorescence microscopy
technique heavily impacts skin histopathology by bringing such high-quality and three-dimensional
epidermal images in addition to the fundamental HE skin pathology.

IL-33 deficiency increases filaggrin protein level with no impact on TEWL increase after
tape-stripping.
M Hossain Dermatology, JIchi Medical University, Shimotsukeshi, Japan
The epidermal barrier function is very important to maintain proper moisture in the human skin
and protect inner body homeostasis. The stratum corneum (SC) is the major player in epidermal
barrier function. Interleukin (IL)-33 is a tissue-derived cytokine, mainly expressed in epithelial and
endothelial cells, and activates Th2 lymphocytes, mast cells, ILC2, and eosinophils. We aimed to
study the role of IL-33 in skin barrier function in a steady state. Wild-type (WT), and IL-33 knockout
(IL-33KO) mice were tape stripped, and trans-epidermal water loss (TEWL) was monitored. Skin
samples were collected, and hematoxylin and eosin staining, immunohistochemical (IHC) analyses,
and western blotting were performed. Total RNA was extracted from the skin samples and realtime (RT) PCR was performed. Tape stripping increased TEWL both in IL-33KO and in WT mice
(p<0.0001) to similar levels, and there was no statistical difference between WT and IL-33KO mice
(n.s.). Tape stripping increased epidermal thickness with an increase of granular layer in IL-33KO
mice compared to WT mice. We observed an increased filaggrin (FLG) staining in IHC analyses on
days 1, 2, and 3 after tape-stripping in IL-33KO compared to WT mice. Tape-stripping induced the
expression of acid ceramidase (ASAH1 and ASAH1.2) both in IHC and real-time PCR analysis in
WT (p<0.0001) mice, but not in IL-33KO mice. Filaggrin has been implicated in epidermal barrier
function, and acid ceramidase has recently been postulated to decrease ceramide levels in cornified
layers in atopic dermatitis patients. IL-33KO mice showed higher filaggrin protein levels and lower
acid ceramidase levels after tape-stripping than WT mice, but TEWL levels were comparable to
WT mice. These results suggest that there would be other molecules involved in controlling TEWL
levels than filaggrin and acid ceramidase.

Investigating the PKCη-RIPK4 signaling axis in keratinocytes
LA Herron,2,1 G Tanghe,2,1 C Urwyler-Rösselet,2,1 B Stepic,2,1 P Vandenabeele,2,1
E Timmerman,3 F Impens3 and W Declercq2,1 1 Department of Biomedical Molecular Biology,
Ghent University, Ghent, Belgium, 2 VIB-UGent Center of Inflammation Research, Ghent
University, Ghent, Belgium and 3 VIB Proteomics Core facility, VIB-UGent Center for Medical
Biotechnology, Ghent University, Ghent, Belgium
Serine/threonine receptor interacting kinase 4 (RIPK4), which was first identified as a PKC interacting
protein, has been characterized as being crucial to epidermal differentiation and homeostasis and
mediates multiple key signaling pathways including MAPK, Wnt, and NFκB. However, little is
known about the upstream regulators of RIPK4 signaling. Our data suggest that PKCη is a main
PKC isoform responsible for activating RIPK4 in keratinocytes. We show that overexpression of
PKCη in HEK293T cells is leading to strong phosphorylation of RIPK4 compared to other PKC
isoforms, resulting in the typical phospho-RIPK4 protein band in a western blot experiment.
Moreover, in vitro knockdown of PKCη in keratinocytes results in almost complete ablation of
hyperphosphorylated RIPK4, suggesting RIPK4 activation is dependent on phosphorylation by
PKCη. To confirm these findings, an in vitro phosphorylation assay was performed to ensure PKCη
is capable of phosphorylating RIPK4 directly. Mass spectrometry was performed to identify PKCη
target sites on RIPK4 using a truncated, kinase-dead RIPK4 mutant phosphorylated by PKCη. The
sites identified as putative PKCη targets are well conserved and some have been associated with
inactivating RIPK4 mutations. Further studies will include functional mutation assays to identify the
downstream effects of PKCη-RIPK4 signaling in keratinocytes. Taken together, our results suggest
that PKCη plays a key role in RIPK4 activation in epidermal signaling.

Single cell transcriptomics of human epidermis reveals downregulation of structural genes
associated with skin barrier development in aged skin
D Copic,1 F Gruber,2 PM Brunner,2 M Mildner2 and E Tschachler2 1 Department of Thoracic
Surgery, Medical Universitiy of Vienna, Vienna, Austria and 2 Department of Dermatology,
Medical Universitiy of Vienna, Vienna, Austria
Epidermal keratinocytes are continuously dividing cells which, upon differentiation establish the
outer skin barrier, the stratum corneum. In older age the epidermis becomes thinner, papillary
protrusions flatten and the capacity for skin barrier repair decreases. Here we performed single-cell
RNA sequencing of epidermal keratinocytes obtained by suction blisters from the volar forearm of
younger (20-30) and older (65-70) healthy female individuals. Based on the expression of keratin
(KRT) 5 and 10 and other structural proteins including filaggrin and corneodesmosin, we detected nine
keratinocyte clusters at distinct differentiation stages amongst others. The proportion of proliferating
keratinocytes (MKI67+ and KRT5+) across all basal keratinocytes was markedly decreased from 47%
in young to 33% in older skin. Transcriptional differences were most pronounced in terminally
differentiated keratinocytes, where expression of filaggrin, loricrin and corneodesmosin amongst
others was significantly downregulated in the epidermis of older study participants. Furthermore,
biological processes associated with epidermal barrier development, regulation of antibacterial
peptide production and fatty acid elongation were significantly underrepresented in terminally
differentiated keratinocytes. In addition, we found a significantly elevated expression of several
transcription factors of the AP-1 family including JUN, JUNB, FOS and FOSB in keratinocytes
of the older study population, suggesting an important function of AP-1 members in epidermal
homeostasis in aged skin. Taken together, our study highlights the aging-associated transcriptional
differences in epidermal keratinocytes and identifies genes responsible for epidermal structure and
barrier function to be most affected.
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Educational-artistic exhibitions on the skin and the main dermatoses : PEAUrigami ® for
education and primary prevention of melanoma.
C Dechelette1,2 1 LA PEAU AUTREMENT, Rabastens, France and 2 PEAURIGAMI,
RABASTENS, France
No other organ in the human body has as many functions as the skin: biological, cultural, social
and psychological. The skin is a multi-layered structure, a cutaneous paper which covers our body
and maintains our physical and psychological integrity. Origami - from oru, “to fold”, and kami,
“paper” - is the japanese art of paper folding. Skin and Origami are similar in several respects:
the polygonal network, the basic folds, pleat folding, the polygonal shapes and a common history
around a symbol. Hence, the idea of producing artwork connecting the skin with the art of origami
to pay tribute to the skin. Our artistic endeavor has an educational purpose; it seeks to communicate
knowledge of the physiology of the skin to different audiences (initiates, dermatologists and scientists
and general public) by using the technique of origami. We firstly took photographs of different
skins, with different magnifications, which were developed on different-sized squares of paper
in order to make folded structures in accordance with a selection of origami models. With skin
physiology being reinterpreted through origami in this way, we logically called this educationalartistic exhibition “PEAUrigami® ” associating the French word “peau” (skin) and “origami”. After
PEAUrigami® exhibitions dedicated to the physiology of the skin presented at the ESDR and
EADV 2019 congresses, we continued our creative work on skin with the artistic reinterpretation
of the main dermatoses within the framework of the PEAUrigami® [DERMATOGAMI] exhibition
created from photos of skin affected by the main dermatoses and based on the etymology of the
dermatosis presented. We present the results of the use of PEAUrigami® educational triptych as
primary prevention of melanoma in private dermatology practice that instinctively produce emotions
and feelings of danger to the patients through the limbic system. Scientific driven Art such as
PEAUrigami® can produce this type of conscious and subconscious emotions, especially when
the vision of the artist is combined with that of the dermatologist.
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Genetic study of the largest Tunisian cohort of 15 patients with Netherton syndrome: Two
new SPINK5 mutations and founder effect
H Chouk,1 S Mokni,2 N Litaiem,3 H Hammami,4 M Mokni,5 B Sriha,6 A Saad,1 A Hovnanian,7
M Denguezli2 and D H’Mida1 1 Cytogenetics, Molecular Genetics, UH Farhat HACHED,
Sousse, Tunisia, 2 Dermatology, UH Farhat HACHED, Sousse, Tunisia, 3 Dermatology,
Charles Nicolle Hospital, Tunis, Tunisia, 4 Dermatology, Habib THAMEUR Hospital, Tunis,
Tunisia, 5 Dermatology, La Rabta hospital, Tunis, Tunisia, 6 Pathology, UH Farhat HACHED,
Sousse, Tunisia and 7 Genetics, Necker Hospital, Paris, France
Several pathogenic mutations have been identified in the SPINK5 gene encoding kazal-type serine
protease inhibitors (LEKTI) involved in the regulation of skin barrier formation resulting in Netherton
syndrome NS. Our work aims to study the clinical, histological and genetic characteristics of
Tunisian patients with NS. We investigated 15 patients with NS from 12 unrelated Tunisian families,
referred to our department for genetic confirmation of their diagnosis. Clinical examination at birth
showed non-bullous congenital ichthyosiform erythroderma (EIC) in 14 patients, bullous in only one.
The scalp was the site of a diffuse scaly shell. Trichorrhexis Invaginata, as well as atopic dermatitis,
were noticed in all patients. LEKTI immunostaining was negative in 14 patients and weakly positive
in one patient. Direct sequencing of the SPINK5 gene identified a known homozygous splice site
c.1888-1G>A mutation of exon 21 in 7 patients in favour of a founder effect. A homozygous
c.2264dupA mutation at exon 24 was present in 2 patients. A homozygous c.2471delAAGA deletion
in 2 related patients. A homozygous c.2441 + 3delCAGT mutation at the splice donor site of exon
25 in one patient. A new nonsense pathogenic variant homozygous c.217G> T at exon 4 in one
patient. One patient was heterozygous for a new c.2302G> T mutation, the second pathogenic
mutation has been not found yet, This same mutation was found in one patient at the homozygous
state. We hypothesize that the existence of intra and inter-familial phenotypic differences between
individuals carrying the same SPINK5 mutation suggests the interference of other epigenetic and
environmental genetic factors in the expression of NS.

Epidermal Structure and Function | ABSTRACTS
214

215

Topical DEHP exposure leads to inflammation and epidermal barrier damage in epidermal
equivalents
DC Minzaghi,1 M Hermann,2 H Oberacher,3 S Anvidalfarei,1 S Ehrle1 and S Dubrac1
1 Department of dermatology, Medical University of Innsbruck, Austria, Innsbruck, Austria,
2 KMT Laboratory, department of Visceral, transplant and thoracic surgery, center for
operative medicine, Innsbruck medical university, Innsbruck, Austria and 3 Institute of Legal
Medicine and Core Facility Metabolomics, Innsbruck Medical University, Innsbruck, Austria
Phthalates are quasi-ubiquitous plasticizers found in products including building materials, food
packaging, clothes, and personal care products. Thus, we are permanently exposed to them.
Phthalates are endocrine disruptors that can be ingested or absorbed through the skin. Because
DEHP is the most common phthalate, we sought to investigate its effect on the epidermis. We
generated human epidermal equivalents (HEEs) with keratinocytes from healthy donors and treated
them topically with DEHP. Corneodesmosin was decreased in the uppermost layers of the epidermis,
indicating a defect in epidermal barrier formation. Furthermore, biotin-diffusion assay showed
defective tight junctions. Moreover, the expression of IL1A, IL1B, IL6, IL8 and IL18 was up-regulated,
indicating a pro-inflammatory effect of DEHP. Interestingly, GLUT1 was increased as well as glucose
consumption, suggesting the capacity of DEHP to modulate metabolic pathways. Furthermore,
LC-MS analysis on hair showed that plasticizers, especially phthalates, are increased in AD patients.
Phthalates were detectable in about 50% of AD patients and controls; however, semi-quantitative
analysis indicated higher levels of phthalates, particularly DEHP, in AD patients. Interestingly, LC-MS
analysis of skin samples further showed that 3.7% of all industrial compounds found on the skin
were phthalates in the control group, whereas it reached 15.4% in AD patients. Thus, these data
show that AD patients are more exposed to topical phthalates that they can accumulate, probably
due to damaged epidermal barrier. In vitro experiment showed that DEHP leads to inflammation
and epidermal barrier damage, hence suggesting that chronic skin exposure to phthalates might
contribute to AD development or flare-ups.

Spatial transcriptomics on human epidermal equivalents
N Velthuijs,3 C Laberthonniere,2 EH van den Bogaard,1 H Zhou2 and M Mhlanga3
1 Dermatology, Radboud UMC, Nijmegen, Netherlands, 2 Molecular Developmental
Biology, Radboud Institute for Molecular Life Sciences (RIMLS), Nijmegen, Netherlands and
3 Cell Biology, Radboud Institute for Molecular Life Sciences (RIMLS), Nijmegen, Netherlands
Single-cell RNA seq analyses on human epidermis have given new insights into cell fates of the
tissue by characterizing the precise transcriptomic profile at single-cell scale, but information of
spatial localizations of transcripts in each single cells is lacking. 3D transcriptomic analyses are
therefore of great importance to characterize cell fates of the epidermis with spatial resolution. To
study human epidermal biology and diseases, organotypic models can be grown using keratinocytes,
which reproduce the architecture of the epidermis. These 3D human epidermal equivalent (3D
HEE) allow modelling of epidermal biology and related diseases caused by genetic defects as
well as environmental signals and insults. However, they need to further be validated at the singe
cell transcriptomic level with spatial information to demonstrate that they can recapitulate the in
vivo epidermal biology. Here we applied a novel technology of spatial transcriptomic analyses to
the 3D HEEs. This technology is based on synthetic aperture optics and cyclical single-molecule
fluorescence in-situ hybridization, enabling the analyses of up to 30 genes per experiment. Using
a panel of well characterized marker genes for different epidermal layers, we detected expression
of these marker genes in the expected epidermal layers, showing that the designed probe set is
able to characterize 3D HEEs. We also included genes that are known to be involved in different
cell cycle phases, aiming to test this spatial transcriptomic technology for detecting rare cell fates
in HEEs. Notably, with the use of MKI67, markers of proliferating cells, we detected clear but a
few cycling cells in the stratum basale. We thus show that spatial transcriptomic technology can
be applied to human epidermal organotypic models. This powerful technique can further be used
to dissect cell fates of 3D HEEs in 3D space that are affected by diseases or environmental cues.

216

217

218

219

Understanding the Mechanisms of Epidermal Barrier Damage and Repair Using 3D Skin
Equivalent Models
DO Dina,1 MP Caley,1 N Raj,2 EA O’Toole1 and J Connelly1 1 Centre for Cell Biology and
Cutaneous Research, Blizard Institute, London, United Kingdom and 2 Oral Health, GSK,
Weybridge, United Kingdom
Xeroderma is a skin condition characterised by decreased quantities and/or quality of lipids or
hydrophilic substances in the epidermis. Acylceramides make up 12% of all epidermal ceramides,
linking the corneocytes’ outer cornified lipid envelope to the lipid lamellae. They maintain skin
moisture and barrier integrity by providing scaffolding for lamellae assembly and preventing
hygroscopic leakage. Despite the importance of lipids in xeroderma pathogenesis, there are limited
experimental models for studying disease mechanisms, highlighting a need for more precise and
tuneable in vitro models for therapy development. We developed 3D human skin equivalents (HSEs)
with tuneable disruption of ceramide synthesis to model lipid-deficient skin conditions with a range
of severity. We engineered N/TERT keratinocyte cell lines with doxycycline inducible knockdown of
the ceramide synthase 3 enzyme responsible for the synthesis of these acylceramides to investigate
their role in barrier composition and function. The N/TERTs were transduced with either nontargeting control (NTC) or two different CERS3 targeting shRNA sequences. Doxycycline activation
of the latter resulted in 75% and 98% knockdown on the gene and protein levels respectively.
NTC and shRNA keratinocytes were then seeded on decellularised ECM hydrogels and cultured
for 14 days at the air-liquid interface to generate 3D HSEs. Histology and immunofluorescence
confirmed that all HSE models reproducibly generated well-stratified and terminally differentiated
cornified layers. Nile Red staining revealed a specific reduction in the polar lipid content in the
CERS3 knockdown conditions, further supported by lipidomic analysis showing dysregulation of
multiple ceramide species. Next, we will examine the functional changes in barrier permeability
and mechanics caused by CERS3 depletion and explore the range of resulting phenotypes generated
by modulating knockdown dosage and timing.

The Impact of Tissue Biomechanics on Epidermal Integrity in Dystrophic Epidermolysis
Bullosa
S Kleiser,1,3 R Omidvar,2,3 W Römer,2,3,4 D Kiritsi1 and A Nyström1,4 1 Department of
Dermatology and Venerology, Medical Center University of Freiburg, Freiburg, Germany,
2 Signalling Research Centers BIOSS and CIBSS, Albert-Ludwigs-University Freiburg, Freiburg,
Germany, 3 Faculty of Biology, Albert-Ludwigs-University Freiburg, Freiburg, Germany
and 4 Freiburg Institute for Advanced Studies (FRIAS), Albert-Ludwigs-University Freiburg,
Freiburg, Germany
Dystrophic epidermolysis bullosa (DEB) is an inherited skin disorder, characterized by mutations
in the gene encoding for collagen VII. DEB manifests in chronic skin fragility with blistering at the
dermal-epidermal junction. Unremitting injury and inflammation evoke progressive fibrosis of skin
and other epithelia in DEB. Here, we aimed to understand consequences of this with respect to
biomechanics, epidermal integrity and barrier function. To this end, we followed changes in skin
biomechanics with age in DEB mice using atomic force microscopy and its consequences using
lipidomics, followed by validating molecular analyses in human DEB donor skin. The papillary
dermis as well as the basal epidermal layers progressively stiffened over time in chronically injured
skin, which was accompanied by increased activation of basal keratinocytes. In contrast, the
superficial stratum corneum of DEB skin that is naturally exposed to mechanical challenges became
significantly softer over time compared to wild-type mouse counterparts. This went along with an
altered stratum corneum lipid composition and a reduced barrier function, which was also noted
in human fibrotic DEB skin. In vitro models suggested involvement of inflammation-independent
triggers and pointed to dermal mechanical stiffness as a potential factor influencing these epidermal
changes. Together our data indicate that an altered lipid matrix may cause stratum corneum softness
and epidermal barrier deficiency in DEB. An impaired barrier may increase the susceptibility to skin
damage and could further provoke dermal activation, inflammation and induction of fibrogenic
processes or could foster the development of epidermal inflammation and itch in DEB patients.

Distinctive and shared signatures of Th1 and Th2 cytokines on the lipid pathways involved
in the epidermal barrier function
A Cavallo, E Flori, S Mosca, M Maiellaro, G Bottillo, D Kovacs, G Cardinali and E Camera
Laboratory of Cutaneous Physiopathology, San Gallicano Dermatological Institute - IRCCS,
Rome, Italy
Abnormalities of the permeability barrier and impaired epidermal differentiation characterize both
psoriasis and atopic dermatitis, which are driven by immune responses mediated by Th1 and Th2
cytokines. The spectrum of interference of the Th1 and Th2 type cytokines with normal terminal
differentiation of keratinocytes is not fully characterized. Our aim was to identify specific and
common features of epidermal perturbation associated with each group of cytokines. Immortalized
human keratinocytes (Ker-CT) were treated with Th1 and Th2 cytokines in pro-differentiative
culture conditions with high calcium concentration. The expression of genes involved in epidermal
differentiation and lipid metabolism was evaluated by RT-PCR at 2, 4 and 7 days of treatment.
In parallel, Western blot analyses were performed to assess the expression levels of keratinocyte
differentiation markers. Lipid composition was investigated by GCMS and LCMS at 7 days.
Treatment with Th1 and Th2 cytokines showed decreased and increased expression of K10 and
K6, respectively. Both Th1 and Th2 cytokines increased the expression of CCL26, CerS3, ALOX12B,
FAS, FADS2 and SCD1. Conversely, LOR and CASP14, CerS6, ABCA12, ELOVL3, HMG-CoA
reductase, and HMGB1 displayed low expression with both cytokine types. Specific effects of Th1
and Th2 cytokines were observed on the lipid components. Th1 cytokines inhibited significantly
the calcium-induced levels of phospholipids (PCs, PEs, SMs), and free fatty acids (FFAs). Th1 and
Th2 cytokines elevated and decreased, respectively, ceramides with medium to long carbon chain.
Th2 cytokines promoted the accumulation of short chain ceramides and of cholesterol sulfate, as
opposed to the generalized decrement of FFAs, which included long chain ones. Overall, our data
indicated that the two families of cytokines feature perturbation of the lipid pathways that underlie
the barrier derangement associated with psoriasis and atopic dermatitis.

Age-dependent changes in geometric and topologic properties of keratinocytes using an
automated algorithm on in vivo reflectance confocal microscopy images
I Lboukili,1,2 G Stamatas1 and X Descombes2 1 Johnson & Johnson, Issy-les-moulineaux,
France and 2 UCA – INRIA – I3S/CNRS, Sophia Antipolis, France
Reflectance confocal microscopy is a noninvasive method that allows invivo visualization of the
epidermis at cell level. Parameters related to cell geometry and topology can be extracted but require
manual cell identification which can be time-consuming and subject to human error, hence the need
for an automated cell identification method. We propose a 3-step automated pipeline to analyze
skin structure on images of the granular and spinous layer. The 1-step is to identify the Region Of
Interest containing cells. We identify the tissue using the Snake algorithm. We further refine the
ROI by removing bright areas sometimes present in RCM images through a sequential filter on the
binarized blurred image. Other non-informative areas are removed using a Support Vector Machine
trained on Grey level Cooccurrence Matrix features. The 2-step is to identify cells in the ROI by
applying Sato and Gabor filters. The outputs are then cleaned, binarized and skeletonized. The
obtained skeletons(cell membranes) are pruned to remove spurious branches. The 3-step is postprocessing to improve the detection and remove size outliers. The proposed method is evaluated
on simulated and real data. It is then applied on 1705 images to study skin maturation and ageing.
The images were acquired on the volar forearm of healthy children(0-10 years) and adults(25-80
years). To date attempts at automating cell identification on RCM images have only been reported
on limited data sets. To our knowledge, this is the first large-scale analysis of epidermis RCM images.
Following identification of cell locations, cell area, perimeter and density are calculated, as well as
the distribution of the number of nearest neighbors. The results show that skin maturation is dynamic
during childhood: keratinocytes are significantly larger in the granular than in the spinous layer and
they get progressively larger with age. Skin continues to change dynamically during adulthood:
keratinocyte size continues to increase with age.
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Increased transcobalamin 1 gene expression in keratinocytes of lesional psoriatic epidermis
E Gössinger,1 P Kalinina3 and M Mildner2 1 Dermatology, University Hospital Basel, Basel,
Switzerland, 2 Medical University of Vienna, Vienna, Austria and 3 Kepler University Hospital
Linz, Linz, Austria
The TCN1 gene encodes transcobalamin I, a vitamin B12 binding protein, with unknown function
in the skin. While transcriptomics data indicate an enhanced mRNA expression of TCN1 in
psoriasis vulgaris, protein expression, function, and mechanisms of induction have not yet been
investigated. Therefore, we examined the mRNA and protein expression of TCN1 specifically in the
epidermis of healthy and psoriatic skin using qPCR and immunofluorescence staining, respectively.
As compared to non-lesional and healthy epidermis, TCN1 mRNA and protein expression was
significantly increased in lesional psoriatic epidermis (p<0.001, lesional: [n=13], non-lesional:
[n=3], healthy: [n=5]). In addition, a positive correlation of TCN1 mRNA expression between
matched donor lesional and non-lesional skin was demonstrated, suggesting a systemic component
of induction (p<0.05, [n=5]). Morphologically, keratinocyte-specific fish-scale-like apical TCN1
staining was displayed, with maximum intensity in the acanthotic stratum spinosum of psoriatic
skin lesions ([n=11]). Interestingly, TCN1 protein expression was neither observed in healthy
epidermis nor in non-lesional psoriatic skin (healthy: [n=4], non-lesional: [n=11]). Nitrous oxide
(NO) is a multifunctional molecule involved in psoriatic pathogenesis by taking part in signaling
processes which regulate keratinocyte growth and differentiation. Since vitamin B12 deactivates
NO irreversibly, cobalamin deficiency leads to augmentation of the NO-mediated inflammatory
reaction. Our data suggest that lesional TCN1 expression is induced as a salvage pathway in response
to local vitamin B12 depletion caused by nitrous oxide scavenging. Our findings and proposed
mechanism of induction provide fundamental knowledge to aid the development of symptomatic
therapies for psoriasis and potentially other diseases exhibiting significant TCN1 upregulation.

Line-Field Confocal Optical Coherence Tomography compared with Confocal Laser Scanning
Microscopy: a pilot study on three different age groups
G Boyer,1 C De Belilosky,1 P Pinto,2 A Barut,3 M Pedrazzani,3 C Tavernier,3 G Bellemère1 and
C Baudouin1 1 Laboratoires Expanscience, Epernon, France, 2 PhD Trials, Lisboa, Portugal
and 3 Damae, Paris, France
The aim of this work was to evaluate the performances of the recently developed in vivo imaging
device Line-Field Confocal Optical Coherence Tomography (LC-OCT, DAMAE Medical, which
has a better resolution that classical OCT) compared to the Confocal Laser Scanning Microscopy
(CLSM, Vivascope 1500, Mavig) from a qualitative point of view and assessment of the epidermal
thickness according to age. We conducted a mono-centric open-label study. A total of 17 subjects
divided into three groups (3–6 months, 5–7 years and 20–25 years) were recruited. Acquisitions
have been performed on volar forearm. CLSM allows horizontal plane visualization. LC-OCT allows
horizontal, vertical, and three-dimensional visualization with a better resolution in the vertical axis,
a wider field of view and a faster image acquisition compared to CLSM. Full epidermis thickness
was calculated as the mean value between the surface and the dermo-epidermal junction on a
vertical reconstruction for CLSM and on a vertical acquisition for LC-OCT. Acquisitions with both
devices allow a visualization of the epidermis at cellular level. Results obtained with both devices
give a slight decrease of full epidermis thickness according to age. This result is in accordance
with a previous study using classical OCT but differs from those obtained using CLSM without
reconstruction of the vertical plane of the epidermis. This pilot study demonstrated the ability of
both devices for the in vivo skin imaging on different age groups and their coherence. LC-OCT offers
a new way for skin analysis and specially for pediatric applications. Larger studies are required to
further interpret the discrepancies on epidermis thickness variation described by previous works.
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Enhanced Environmental Control Resolves Limitations of Standard Skin Culture by Mimicking
Physiological Conditions
K Lawrence,1,2 C Kung,1,2 Z Ahmed,1,2 S Bashall,1 S Brand,3 J Frame,3 M Philpott,1 R CastrejonPita4 and R Hannen1,2 1 Cutaneous and Cell Biology, Queen Mary, University of London,
London, United Kingdom, 2 Keratify Ltd., London, United Kingdom, 3 Aesthetic Surgery
Group, Anglia Ruskin University, Chelmsford, United Kingdom and 4 School of Engineering
and Materials Science, Queen Mary, University of London, London, United Kingdom
The primary function of skin is to act as a formidable barrier protecting the body from the external
environment. Yet, this crucial physiological characteristic of healthy skin cannot be maintained
with standard tissue culture, leading to a rapid demise of skin barrier competency. Furthermore,
the act of culture induces stressed, semi-wounded, partial-disease profiles in skin tissue and
cultured keratinocytes. Use of an ‘air-liquid’ interface is well established in skin culture but current
methodology fails to take into consideration the full environmental settings that we demonstrate are
essential for maintaining skin. Here we have engineered a biphasic fluidic culture device combining
regulation of atmospheric air, humidity, temperature, pH control and media flow, replicating the
physiological environment of human skin. This resolved many limitations of standard culture,
creating high fidelity maintenance of ex vivo human skin. Specifically, skin barrier (impedance,
TEWL, capacitance), tissue function and structure (K14, K16, vimentin, filaggrin, transglutaminase),
cell viability (MTT Assay), proliferation (Ki67) were maintained for at least five days (p >0.05,
one way ANOVA with Dunnet’s multiple comparisons test; no significant change from baseline).
Conversely, standard culture led to significant tissue degradation from 24 hours (p <0.05, one
way ANOVA with Dunnet’s multiple comparisons test; significant change from baseline). This
was subsequently confirmed by RNA-Seq analysis detecting disruption in skin cornification, cell
adhesion and proliferation. Our data demonstrates a necessity to revise culture conditions in
dermatology research to achieve accurate biological modelling. Thus, air phase culture offers a
new tool to advance basic and applied dermatology research.

Canonical and Dominant Negative Peroxisome Proliferator-Activated Receptor γ Isoforms
are Differentially Expressed in Human Skin and Skin Appendages
M Mägi,1 Y Ramot,2 R Paus3 and M Bertolini1 1 Monasterium Laboratory, Münster, Germany,
2 Faculty of Medicine, Department of Dermatology, Hadassah Medical Center, Hebrew
University of Jerusalem, Jerusalem, Israel and 3 Dermatology, University of Miami, Miami, FL
Peroxisome proliferator-activated receptors (PPARs), which exert multiple key signaling functions
in human skin physiology and pathology, exist in various isoforms. These include canonical
(cPPARγ1-4) and dominant negative isoforms (dnPPARγ: γORF4 (γ1-3ORF4), truncated PPARG
(PPARγtr) and PPARγΔ5. Yet their exact expression patterns in human skin remain unclear. Therefore,
we have localized and quantified PPARγ isoforms in skin biopsies from healthy donors by qRT-PCR
or in situ hybridization (for cPPARG). Protein expression was assessed using antibodies that detect
all PPARγ isoforms, cPPARγ, or PPARγ2/γ2ORF4. Adipocytes express high levels of mRNA coding
for all cPPARG isoforms, PPARGΔ5 and PPARGtr, but minimal levels of GORF4. Lower levels of
all PPARG isoforms are also detected in the sebaceous gland (SG), dermis, and epidermis, listed
in the order of declining expression. cPPARG2/3/G2/3ORF4 are found most prominently in SGs
and dermis, while cPPARG1/4/G1ORF4 expression is comparable in epidermis, dermis and SGs.
PPARγtr and PPARGΔ5 expression is higher in SGs as compared to dermis and epidermis. In the
hair follicle (HF), the highest expressed isoform is PPARGtr followed by cPPARG1/3/4. cPPARγ
transcripts are mainly found in adipocytes, SGs, and mesenchymal skin compartments rather than
in the epidermis and HF epithelium in situ. This expression pattern is confirmed at protein level with
all selected antibodies. Yet, PPARγ2/γ2ORF4 is almost undetectable in the epidermis but prominent
in the bulge. Since we show here cPPARγ and dnPPARγ isoforms to be differentially expressed and
distributed within in healthy human skin and its appendages, topically or systemically applied
pharmacological PPARγ modulators/agonists are likely to exert compartment-specific, receptor
isoform-dependent clinical effects.
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Skin layers targeting by multi-lamellar liposomes; interest for drug delivery in atopic dermatitis
A Bernasque,1,4 S Lecomte,4 C Faure4,5 and M Cario1,2,3 1 University Bordeaux U1312,
Bordeaux, France, 2 Aquiderm, Bordeaux, France, 3 National reference center for Fare skin
Diseases, Bordeaux, France, 4 University Bordeaux CNRS UMR 5248, Bordeaux, France and
5 Bordeaux INP, Bordeaux, France
In the frame of atopic dermatitis (AD), epidermis restricted delivery of corticosteroids represents
a promising strategy for drug efficiency improvement, blood transfer diminution and therefore
side effects decrease. Multi-lamellar liposomes (MLLs) of controlled size, charge and elasticity
are good candidates to reach such purposes. Their good entrapment efficiency of hydrophilic and
hydrophobic molecules and the ability of plain MLLs to remain in chosen skin layers has been
demonstrated on Strat-M™ (an artificial skin model) and dog skin. In this study, we demonstrated that
after corticosteroid encapsulation we are still able to control MLLs physico-chemical properties and
target epidermal layer on the Strat-M™ model. Using Franz cell, 33 % of free corticosteroid crossed
the Strat-M™ after 48 h against less than 2 % for the encapsulated form. Using skin explants, we
showed that plain and corticosteroid-loaded MLLs did not alter skin architecture, and confirmed that
encapsulation decreased the transdermal passage of corticosteroids. Existing models of reconstructed
epidermis for atopic dermatitis are made on polycarbonate filter and thus lack dermis. To evaluate
the targeting efficiency of MLLs, we developed a new model on dead deepidermized dermis.
After 48h exposure to cytokines (Il-4, IL-13, IL-17), our model showed an increased epidermal
thickness, a decrease in filaggrin, loricrin staining, and an increase in carbonic anhydrase 2 staining
which are the main characteristics of AD. Thus, this new model is suitable to test the ability of the
corticosteroid-loaded MLLs to reverse cytokines-induced epidermal alteration.
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Possible mechanism underlying hypopigmentation in psoriatic lesion
K Nakajima,1 M Yamamoto,1 L Yang,2 H Sano,1 H Nakajima,1 I Katayama,2 T Suzuki3 and
S Sano1 1 Department of Dermatology, Kochi Medical School, Kochi University, Nankoku,
Japan, 2 Department of Pigmentation Research and Therapeutics, Graduate School of
Medicine, Osaka Metropolitan University, Osaka, Japan and 3 Department of Dermatology,
Yamagata University Faculty of Medicine, Yamagata, Japan
Vitiligo is sometimes complicated with psoriasis, and more frequently, pigmentation or
depigmentation arises after psoriatic lesion subsides. It is not clear whether melanocyte function
is maintained in psoriasis, which is characterized by keratinocyte proliferation, and how melanin
migration to keratinocytes is affected, and we will discuss the behavior of pigment cells in psoriasis
lesions. Melanin-containing cells were observed mainly in the basal layer in the uninvolved lesions
and normal control skin, but few melanin-containing cells were found in the psoriasis lesions. The
number of melanocytes in the psoriasis lesions was about twice as high as those in the uninvolved
lesions. The examination of electron microscopy showed that many melanosomes were observed
in melanocytes in the uninvolved lesions, but the number of melanosomes tended to decrease in
melanocytes in the psoriasis lesions on one thin slice section. Moreover, the number of stages II
and stages III of melanosomes in non-lesional and psoriasis lesions was not significantly different,
but the number of melanosomes in stage IV was found to be reduced. Therefore, it is likely that
psoriatic hypopigmentation may be due to “dilution effect” of melanin transferred to surrounding
keratinocytes, which undergo hyper-proliferative state. Moreover, the number of melanosomes
in stage IV was found to be reduced, suggesting that the overgrowth of psoriasis epidermis may
have resulted in immature melanocytes and inefficient transfer from melanocytes to keratinocytes.
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Biotic complex to improve acne-prone skin
I Bonnet, M Gault and V Andre-Frei BASF Beauty Care Solutions, Pulnoy, France
Cutibacterium acnes (CA) virulent strains can uncontrollably proliferate leading to, redness and
pimples in acneic skin. But Staphylococcus epidermidis (SE) can selectively use fermentation initiators
such as sucrose to produce short chain fatty acids such as succinic acid reducing CA growth. Based
on this knowledge a complex of ingredients for acne care, bacterial and microbiotic reconstructed
epidermis (mRHE) study models were developed. The aerobic growth of SE (ATCC12228) or
anaerobic growth of virulent CA strain phylotype IA1 (ATCC6919 from facial acne lesions) were
evaluated by turbidimetry after 3 days with/without 2% Biotic Complex (BC=biotic blend (sucrose,
succinic and lactic acid) loaded in a complex made of pullulan, alginate, hyaluronate, glycerin
and glycols). BC specificity was also evaluated among germs (S. aureus, hominis, thermophilus,
M. luteus, A. lwoffii, non-virulent CA11828, virulent CA6919). For coculture, SE and CA6919
were cultured at 1.106 with/without 2% BC or biotic blend. We measured CA growth and succinic
acid content by fluorimetry. mRHE were infected at D11 by 107 CA6919 and/or D13 by 105 SE
and cultured for 1 day with/without 2% BC before bacterial growth evaluation by colony forming
unit assay. Lastly, biofilm formation of CA (ring test) with/without 1% BC was measured after 56h.
In monoculture, we observed a prebiotic effect of BC on SE (x4) and a decrease of CA growth
by 15-fold reduction. Moreover, BC only inhibited virulent CA6919 and interestingly stimulated
A. lwoffii. In coculture, BC had a better efficacy than the biotic blend on CA growth inhibition (-65%
vs -41%) due to its reservoir effect, and BC induced a 2.3 times increase in succinic acid content. In
the mRHE model, we confirmed BC prebiotic effect on SE (x3.4), naturally occurring SE inhibition
on CA growth (-52%) and the boosting effect of BC on CA growth inhibition (-95%). Finally, CA
biofilm formation was reduced by 34% by BC, with no impact on viability. Overall, our studies
evidenced the benefit of combining polysaccharides with sucrose, as a prebiotic ingredient for SE,
and SE postbiotics to control virulent CA.

Detection of Antimicrobial Peptides in the Stratum Corneum by Mass Spectrometry
Z Dajnoki,1 A Jenei,1 G Kallo,2 K Gáspár,1 E Csosz,2 A Szegedi1 and A Kapitány1
1 Department of Dermatology, Faculty of Medicine, University of Debrecen, Debrecen,
Hungary and 2 Proteomics Core Facility, Department of Biochemistry and Molecular Biology,
Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Antimicrobial and immunomodulatory peptides (AMPs) are considered as the key players in the
maintenance of skin barrier functions. Here, we developed a novel approach for the examination
of AMPs in the outermost layer of the epidermis, namely stratum corneum (SC). The SC sample
collection by tape stripping was coupled with detection by highly specific and sensitive parallel
reaction monitoring (PRM)-based mass spectrometry. We found that hexane-free processing of SC
samples produced higher protein yield compared to hexane-based extraction. Of the 18 investigated
peptides, 9 could be detected either in healthy or in inflamed skin specimens. Regarding the amount
of S100A8, LCN2, LACRT and LYZ significant topographical differences were described among
gland poor (GP), sebaceous gland rich (SGR) and apocrine gland rich (AGR) healthy skin regions.
We applied a minimally invasive, reproducible approach for sampling, which can be assessed for
research and diagnostic purposes and for monitoring the effectiveness of therapies in skin diseases.
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Analysis of the effect of media conditioned by human sensory neurons subjected to oxidative
stress on human epidermis.
C Le Gall-Ianotto,1 M Dorr,2 K Vié2 and L Misery1 1 LINK laboratory, hospital of brest (CHU
Brest), Brest, France and 2 Laboratoires Clarins, Pontoise, France
Oxidative stress (OS) is a deleterious process involved in premature aging and in several inflammatory
dermatosis (atopic dermatitis, psoriasis…). Beyond cutaneous cells, OS can also have adverse effects
on free nerve endings innervating epidermis and that play a crucial role in cutaneous homeostasis.
Little is known about the consequence of OS on these neurons and then, on skin. The aim of this
study was to assess the effects of OS (H2O2) on sensory neurons derived from human induced
pluripotent stem cells (iPSC) on human skin physiology (Reconstructed Human Epidermis, RHE) by
using conditioned supernatants (CS). We showed that OS has deleterious effects on sensory neurons
(Substance P release, cytotoxicity, NFR2 expression). Contrary to what was expected, the addition of
stressed neurons CS on RHE induced an increase of Aquaporin 3 (a membrane transporter of water
and glycerol involved in the epidermis dry maintenance, AQP3), of Loricrin (LOR) and of Filaggrin
(FIL) (proteins involved in barrier function of skin) while the OS directly applied on RHE induced
the decrease of these markers as often observed in case of OS. These results seem to reflect an
antioxidant defense mechanism by the increased expression of proteins involved in the hydration
and differentiation (barrier function mainly) of skin. Assessments to analyze what type of molecules
released by neurons could enable this effect are in process or in progress?.

Investigating the role of histone deacetylases in human epidermis
Y Tsai, A Langton and R Watson University of Manchester, Manchester, United Kingdom
Histone deacetylases (HDACs) remove acetyl moieties from lysine residues of histones and other
proteins to induce epigenetic change to DNA, and hence are important regulators of gene expression.
Within the skin, they play a role in regulating keratinocyte proliferation and differentiation. To date,
four classes of the HDACs have been identified: Class I (HDAC1, HDAC2, HDAC3, and HDAC8),
class II HDACs (HDAC4, HDAC5, HDAC6, HDAC7, HDAC9, and HDAC10), class III (SIRT1-7)
and class IV (HDAC11) but their role in keratinocyte biology is largely unknown. In this study,
HDAC activity and abundance of class I, II, and IV HDACs were assessed in HaCaT cells and in
primary human keratinocytes from juvenile (n = 5, mean age: 4yrs), middle-aged (n = 4, mean age:
50yrs) and elderly (n = 4, mean age: 81yrs) donors. We found that HDAC activity was significantly
increased in middle-aged keratinocytes, as compared to juvenile keratinocytes (P<0.01); however,
significantly lower HDAC activity was found in elderly keratinocytes compared to keratinocytes
derived from middle-aged donors (P<0.01) and HaCaT cells (P<0.05). Next, the abundance of class
I, II and IV HDACs was determined by Western blot analysis. We found no significant difference
in class I, II and IV HDAC abundance as a function of donor age; however, HaCaT cells had
significantly higher abundance of HDAC1, HDAC2, HDAC3 and HDAC5, as compared with
primary human keratinocytes. Taken together, these data suggest that HDAC activity significantly
changes throughout the life course. Further studies exploring these changes are warranted at both
the transcriptional and translational level using primary keratinocytes to better understand the role
of epigenetic tuning in keratinocyte differentiation and ageing.

Epidermal growth factor receptor and its role in atrophic and hypertrophic facial photoageing
AS Alsubhi, J Ayer, R Watson, C Griffiths and A Langton University of Manchester,
Manchester, United Kingdom
Photoageing is a complex process initiated by prolonged exposure to sunlight. In white Northern
Europeans severe facial photoageing may result in two clinical phenotypes: ‘hypertrophic’
photoageing (HP) characterized by deep wrinkles and a leathery appearance or ‘atrophic’
photoageing (AP) characterized by telangiectasia and an unwrinkled appearance. AP individuals
also have an increased propensity for developing keratinocyte cancers. Both HP and AP phenotypes
are characterized by epidermal deterioration, yet the precise mechanism via which this occurs
is unknown. The binding of epidermal growth factor (EGF) to epidermal growth factor receptor
(EGFR) regulates multiple keratinocyte functions including proliferation, adhesion, migration and
differentiation; however, impairment of this binding can result in cellular senescence and ageing.
Moreover, cancer patients, who have been treated with EGFR inhibitors for long periods, develop
phenotypically severely aged skin. Therefore, this study aimed to understand the role of EGFR in the
skin of HP and AP phenotypes. Skin biopsies were collected from HP (n=15; mean age: 76.5) and AP
(n=19; mean age: 78.8) donors at both photoprotected (buttock) and photoexposed (face) anatomical
sites. Biopsies were cryosectioned and immunofluorescence staining for EGFR was performed. In
all individuals and at both anatomical sites, EGFR was confined to the epidermis. In both the AP
and HP cohorts, there was a significant decrease in the abundance of EGFR immunostaining in
photoexposed face as compared to photoprotected buttock (P<0.01 and P<0.05, respectively).
Furthermore, an additional significant reduction in EGFR immunostaining was identified for AP
facial skin as compared to HP facial skin (P<0.01) and this was more pronounced in the male AP
cohort (P<0.05). This suggests that EGFR dysregulation is more apparent in individuals with the
AP phenotype and may indicate a role for EGFR in age-related epidermal decline. Further studies
exploring this relationship are warranted at both the transcriptional and translational level.

H3K27 acetylation modulation to prevent UVA-induced photoaging
N Pelletier, C Reymermier and V Andre-Frei BASF Beauty Care Solutions, Pulnoy, France
Epigenetic regulation is increasingly considered to play an important role in photoaging. UV
irradiation induces global histone acetylation not only by decreasing histone deacetylases and
stimulating histone acetyltransferases but also by locally reducing the level of histone acetylation.
This epigenetic regulation may induce diverse modifications in the extracellular matrix structure.
In this study, we observed the impact of specific acetylation on global histone modifications and
their impact on the expression of dermal proteins involved in skin elasticity. We used shotgun-MS
analysis to identify a common global profile of histone post-translational modifications induced
in fibroblasts by UVA and HDAC inhibitors (NaBu: sodium butyrate and/or (TSA:Trichostatin).
AlphaLISA or immunostaining were used to evaluate H3K27 acetylation. Western Blot analysis
were done for fibulin 5 and MMP1. The efficacy of a plant extract was finally evaluated. 57 peptides
were regulated in the UVA-exposed condition (38 upregulated and 19 downregulated) compared
with the non-treated condition, but only 26 peptides were regulated after TSA (20 upregulated and
6 downregulated), indicating a greater impact of UVA than TSA on epigenetic regulation linked to
histones. We also observed more acetylation than methylation taking place when fibroblasts were
exposed to 10 J/cm2 UVA. Immunostaining evidenced a stronger impact of 20 mM NaBu than 7.5 J/
cm2 UVA on H3K27 acetylation increase that was confirmed by AlphaLISA (NaBu x7.4). In parallel,
fibulin 5 was decreased after UVA irradiation and NaBu treatment (-68% and -85% respectively),
whereas MMP1 was increased (+28% and +20%). Finally, we showed that a litchi pericarp extract
reduced the H3K27acetylation level induced by NaBu or UVA (by 2.2 and 2 folds respectively) and
fully compensated the UVA-induced fibulin decrease and MMP1 increase (+132% and -84% vs
UVA respectively). This is the first-time description of the contribution of histone H3K27 acetylation
to UVA-induced epigenetic regulation of the fibulin 5 and MMP1 and a first step in the selection
of active ingredients.
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Characterization of the epigenetic profile of epidermis in response to co-exposure to
ultraviolet radiations and Benzo[a]pyrene
V Mournetas,3 M Fayyad-kazan,2 M Dorr,1 R Fitoussi,1 s bourgoin,3 M Seve3 and W Rachidi2
1 Laboratoires Clarins, Pontoise, France, 2 Université Grenoble Alpes, CEA, INSERM, BIGBGE U1038, Grenoble, France and 3 Université Grenoble Alpes, CNRS, EPSP TIMC U5525,
CHU, Grenoble, France
Human skin is daily exposed to environmental stressors that can significantly impair skin homeostasis
and trigger different disorders including aging and cancers. Ultraviolet radiations (UVR) and
polycyclic aromatic hydrocarbons such as Benzo[a]pyrene (BaP) are two main pollutants that
can harm the skin. UVR is a complete carcinogen while exposure to BaP is known to trigger
pathologies such as immunotoxicity. Co-exposure to UVR and BaP increases skin tumor incidence
compared to BaP- or UVR-exposure alone. However, few data are available to explain the biological
processes that are altered following co-exposure of skin to BaP and UVR. To get insight into
the epigenetic alterations triggered in epidermal cells in response to co-exposure, a comparative
mass-spectrometry-based proteomic analysis was performed on skin explants following exposure to
either no pollutant, UVR or BaP+UVR. The epidermis was separated, and epidermal proteins were
extracted from different cellular fractions before an LC-MS analysis based on a label-free quantitative
approach was done. Bioinformatic analyses using partial least squares discriminant analyses and
differential expression using the EpiFactors database were used to highlight proteins involved in
epigenetic processes that were differentially expressed following the co-exposure. Among all the
proteins differentially expressed upon the co-exposure, we identified 12 proteins playing a role in
epigenetic functions. 7 of these were in the cytosolic fraction (BRE, CTPB1, CUL2A, DDB1, HMGN5,
SRSF1, SRSF3), 4 in the membrane fraction (HMGB1, PRKDC, SFPQ, UBE2N) and 1 in the nuclear
fraction (SF3B1). A better understanding of these epigenetic alterations after co-exposure to UV and
BaP is of special interest to devise topical treatments that potentially maintain skin homeostasis.

A novel ex vivo skin culture device enables clinically representative skin testing
C Kung,1,2 K Lawrence,1,2 Z Ahmed,1,2 E McPolin-Hall,1 I Barnard,1,2 S Brand,4 J Frame,4
M Philpott,1 R Castrejon-Pita3 and R Hannen1,2 1 Cutaneous and Cell Biology, Queen Mary,
University of London, London, United Kingdom, 2 Keratify Ltd, London, United Kingdom,
3 School of Engineering and Materials Science, Queen Mary, University of London, London,
United Kingdom and 4 Aesthetic Surgery Group, Anglia Ruskin University, Chelmsford,
United Kingdom
Dermatology has the poorest rate of successful bench-to-clinic transitions. In part this is due to safety
testing being historically performed on unrepresentative animal models, or animal replacement
tests that use animal, rather than human data as the benchmark for efficacy. As a result, preclinical
models are unable to faithfully replicate human responses. Here, we examined whether a novel
environmentally relevant skin culture device is able to better mimic human responses for skin
permeation and irritation. We engineered a biphasic fluidic culture device combining regulation
of atmospheric air, humidity, temperature, pH and media flow, replicating the physiological
environment of human skin. Using this device, we assessed the permeation of caffeine and ibuprofen
in ex vivo skin at baseline and in skin cultured for five days and found no significant difference
in absorption profiles (p 0.05 ANOVA with Dunnet’s multiple comparisons test). Additionally,
we assessed the skin irritation potential of compounds, developing methodology based on the
approved OECD 439 skin irritation test. Approved validation chemicals, and compounds incorrectly
categorised with approved models were assessed. The validation chemicals were correctly
categorised (100% accuracy), and the results of the incorrectly categorised compounds fully
replicated published human clinical data. In conclusion, physiologically relevant skin culture was
essential for maintaining ex vivo skin function and clinically relevant skin responses. Using skin
permeation and irritation as examples, we demonstrate this methodology should replace traditional
culture methods for the development of accurate, human-representative preclinical analysis for
confident bench-to-clinic transitions.
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EV.E.I.L.S research program on infant skin from birth : Contribution to characterize different
skin types
G Bellemère,1,2 G Boyer,1 C De Belilosky,1 N Lebonvallet,2 L Misery2 and C Baudouin1
1 Laboratoires Expanscience, Epernon, France and 2 LNB (Laboratoire de Neurosciences de
Brest), CHU Brest, Brest, France
We conducted a research program focused on infant skin types (normal, dry, sensitive, atopic), using
similar in vitro models and non-invasive clinical assessments. All infants had clinical examination,
skin barrier function and hydration assessment. Other markers were selected depending on skin
types. In vitro models were mostly based on patented age-dependent reconstructed epidermis,
customized for each skin problem, plus an innervated reconstructed epidermis model. Skin surface
is immature until 2 years (Confocal microscopy) and hydration dysbalanced (Raman spectroscopy)
with high NMF content at birth and a rapid decrease till 6 months. Infants with dry skin have low
NMFs and ceramides levels compared to adults. Sensitive skin children show a decrease of hydration
and elevated levels of inflammatory cytokines (children = adults). Infants with genetic risk of atopy
have lower levels of NMFs and ceramides from birth until 6 months. Among them, the presence
of desquamation of the face and redness of neck folds may represent a supplementary risk factor
for AD. Dry skin models (dry atmosphere) provoked a decrease of skin barrier function (children
> adults) and a decrease in NMFs and ceramides. Sensitive skin models (lactic acid applications)
demonstrated elevation of ILRA/IL1α. Th2 cytokines AD model provoked an increase of CCL2, 5,
27 and a decrease of markers of basal epidermal stem cells, both regulated by specific emollient. In
Staph aureus model, biofilm developed within 24 hours, prevented by specific emollient. Depletion
of filaggrin model (technology of Small-hairpin RNA) induced decrease of filaggrin, NMF and
ceramides expression and of keratohyalin granules numbers. Innervated epidermal model showed
that skin barrier and stem cell markers are more stimulated in children than in adult model. In
conclusion, targeted noninvasive explorations and customized skin models are useful to study infant
skin and develop skin care products adapted to their needs.

Glucose Sensing through the Skin for diabetes
N Ali,1 S Rahat,1 M Makela,1 H Rezvani,2 D Motei,3 K Hiltunen,1 A Nieminen,5 S Ohlmeier4
and S Vainio1 1 FBMM, Oulun Yliopisto, Oulu, Finland, 2 Inserm, BMGIC, UMR 1035,
University of Bordeaux, Bordeaux, France, Bordeaux, France, 3 Life Science Department,
Roehampton university, Whitelands, United Kingdom, 4 Biocenter Oulu, Oulun Yliopisto,
Oulu, Finland and 5 FIMM Metabolomics Unit, Institute for Molecular Medicine Finland,
Helsinki University, Helsinki, Finland
Even though solutions currently exist for monitoring blood glucose levels, new measures that offer a
novel insight into disease progression and management are required to offset the staggering burden
that diabetes presents. We proposed a hypothesis that the skin may directly serve as an organ that
reflects physiological changes, such as alternations in blood glucose levels. Taking advantages of
the skin ultrastructure that mainly consists of keratinocytes expressing sensory receptors and the
ability to produce sweat that is known to be a reservoir for extracellular vesicles (EVs) carrying
wide range of biomolecules. Therefore, in the current research, we combine a clinical trial and
fundamental research to analyse the influence of blood sugar on keratinocytes, sweat, and EVs
collected from sweat, via identifying new biomarkers responding to glucose. Our breakthrough
discovery highlights that the skin and its keratinocytes react rapidly to systematic changes in blood
glucose via novel biomarkers playing crucial role in differentiation and proliferation pathways.
Interestingly, our investigations demonstrate a crosstalk between the identified biomarkers that
results in metabolic reprograming in keratinocytes and further reflected by altered sweat and sweat
EVs profiling. Collectively, our study reveals novel glucose sensors in the skin and provides support
for the use of sweat EVs in the development of non-invasive approach for diabetes.
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Carboxymethyl cellulose (CMC)-based transdermal delivery of insulin
G Cohen,1,2 N Ogen-Shtern,1,2 E Silberstein3 and E Poverenov4 1 The Skin research institute,
Dead Sea & Arava Science, Masada, Israel, 2 ilat Campus, Ben-Gurion University of the
Negev, Eliat, Israel, 3 Department of Plastic Surgery, Soroka University Medical Center, BenGurion University of the Negev, Beer-Sheva, Israel and 4 Institute of Postharvest and Food
Sciences, Agricultural Research Organization, The Volcani Institute, Rishon LeZion, Israel
Several chemophysical methods that facilitates the transport of bioactive macromolecules, including
insulin, across the skin barrier have been reported. These methods include the use of transdermal
photopolymerization and skin electroporation, microneedles and ultrasound-mediated penetration.
Delivery methods enabling the transport of insulin without the auxiliary physical penetration
for passive transdermal delivery have also attracted a great deal of attention. We have recently
designed and synthesized novel biocompatible nanocarriers based on modified polysaccharides.
The N-Alkylamidated carboxymethyl cellulose (CMC) derivatives were characterized using
attenuated total reflectance fourier transform infrared (ATR-FTIR) and nuclear magnetic resonance
(NMR) spectroscopy, gel permeation chromatography and thermogravimetric, calorimetric and
microscopic techniques. Two of the derivatives, CMC-6 and CMC-12, were able to enhancement of
transdermal insulin delivery, showing a remarkable 85% insulin permeation, evaluated in the Franz
cell apparatus used with human skin. Finally, toxicity studies revealed no alteration in epidermal
viability upon treatment and the absence of any skin irritation or amplified cytokine release,
verifying the safety of the prepared carriers. The presented carriers have the potential to become a
biocompatible, safe and feasible platform for the design of effective systems for transdermal delivery
of bioactive macromolecules in medicine and cosmetics. In addition, transdermal insulin delivery
reduces the pain and infection risk in comparison to injections, which may increase the compliance
and glycemic control of diabetic patients.
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Screening of soluble metabolites produced by probiotics on human dermal fibroblasts for
anti-aging properties
L Huuskonen,1 H Anglenius,1 I Ahonen2 and K Tiihonen1 1 IFF Health and Biosciences,
Kantvik, Finland and 2 Vincit Oyj, Turku, Finland
Dermal fibroblasts are producing the connective tissue with extracellular matrix (ECM) components,
where type I collagen is the major structural protein. During aging the production ECM proteins
decreases and synthesis of ECM degrading matrix metalloproteinases (MMPs) increases, leading
to imbalanced homeostasis and wrinkle formation. Postbiotics, metabolites produced by bacteria,
incubated on a monolayer of human dermal fibroblasts were used to model in vitro the effects of
oral probiotic supplementation on dermis through the so-called gut-skin-axis. Eight probiotic strain
postbiotics (Bifidobacterium animalis ssp. lactis strains Bi-07, Bl-04 and B420; Lactiplantibacillus
plantarum strains Lp-12407 and Lp-12418; Lacticaseibacillus paracasei Lpc-37; Lacticaseibacillus
rhamnosus HN001 and Ligilactobacillus salivarius Ls-33) devoid of bacterial cells were screened. The
postbiotics were applied on dermal fibroblasts for 72h, without or with tumor necrosis factor alpha
(TNF-α) to induce the production of MMPs. The anti-aging properties were evaluated by measuring
fibroblast cell viability and production type I pro-collagen, MMP-1/type I pro-collagen ratio, TNF-α
and interleukin 6 (IL-6). TNF-α challenge induced increase in the fibroblast-produced TNF-α, as
well as in synthesis of MMP-1 and IL-6, as expected. Clear probiotic species and strain dependent
differences were noticed. All postbiotics, but especially Bifidobacterium strains, promoted the
production of pro-collagen, and metabolites from Bl-04 and B420 maintained the production at
high level even under the TNF-α stress. The bifidobacterial postbiotics also preserved the MMP-1/
pro-collagen ratio closest to the transforming growth factor beta 1 (TGF-β1) level, used as a positive
control for type I pro-collagen production. The in vitro results indicate that the postbiotics produced
by B. lactis strains, especially Bl-04, could support the collagen metabolism in skin.
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Alleviation of neurogenic inflammation and reduction of skin aging signs, by blocking
psychological stress signaling with a natural Cistus creticus extract.
F Havas,1 S Krispin,2 M Cohen,1 E Loing3 and J Attia4 1 R&D, IFF Lucas Meyer Cosmetics,
Yavne, Israel, 2 IFF - Lucas Meyer Cosmetics, Yavne, Israel, 3 IFF Ltd., New York, NY and
4 R&D, IFF - Lucas Meyer Cosmetics, Toulouse, France
Psychological stress signaling affects skin via corticotropin releasing hormone (CRH) release.
Through receptor CRH-R1, CRH activates inflammation mediators like NF-kB, IL1-β, IL6 and TNFα in keratinocytes. Inflammation increases skin redness and leads to extracellular matrix degradation,
reduced elasticity / firmness, and wrinkling. We show mitigation of these effects with an aqueous
extract of Cistus creticus, a Mediterranean shrub traditionally used as an anti-inflammatory and
against some skin diseases. It contains the flavonoid myricitrin, tied to reduced NF-kB, IL6, and
TNF-α – suggesting a link to the extract’s effects. CRH-R1 receptor blocking was tested in a functional
receptor assay in recombinant CHO cells. An ex-vivo model measured master inflammation regulator
NF-kB under CRH stimulation (innumohistochemistry). A human keratinocyte culture model under
CRH stimulation measured downstream inflammation markers IL1-β, IL6, and TNF-α by ELISA.
Finally, a double-blind, placebo-controlled clinical trial, on a highly stressed population, evaluated
anti-inflammatory effects (microcirculation; redness; red spots; response to SLS chemical insult) and
anti-aging effects (wrinkling). The extract effectively blocked CRH-R1, indicating an interruption
of neurogenic inflammation signaling. In the ex-vivo model, the extract blocked the effects of CRH
and decreased NF-kB. In the keratinocyte culture, the extract decreased expression of IL1-β, IL6,
and TNF-α, negating the effects of CRH. The clinical trial showed significant anti-inflammatory
effects (reduced microcirculation; increased resilience to SLS, faster recovery; reduced skin redness)
and reduced wrinkling. These show that the extract mitigates neurogenic stress effects on skin by
interrupting the stress signaling cascade at CRH-R1, and its value for skin care applications.

A plant extract mixture rich in flavonoids shows beneficial effects in an atopic dermatitis
in vitro model
N Heinemann,1 F Rademacher,1 R Gläser,1 H Vollert2 and J Harder1 1 Dept. of Dermatology,
University Hospital Schleswig-Holstein, Kiel, Germany and 2 BioActive Food GmbH, Bad
Segeberg, Germany
Atopic dermatitis (AD) is a common chronic inflammatory skin disease characterized by a complex
interaction between skin barrier dysfunction and a dysregulated immune system. Due to the resulting
skin barrier defects and inflammation, AD patients suffer from dry and itchy skin. Treatment with
corticosteroids and systemic immunosuppression can ease the symptoms but may cause severe side
effects. Novel local treatment options with fewer side effects are required, especially for the treatment
of mild AD. A promising option may be plant-derived flavonoids, because of their antioxidant
character and health benefits in different inflammatory diseases. Thus, possible beneficial effects
of a mixture of plant extracts rich in flavonoids on AD were examined in this study. Therefore,
differentiated normal human keratinocytes were stimulated with an AD-cytokine mix to mimic an
AD-like inflammatory environment. Cells were subsequently incubated with the plant extract mix for
20 h. Effects on gene expression were determined by quantitative real-time PCR. The AD-cytokine
mix was able to mimic an AD-like inflammation and barrier disruption in vitro. This was shown by
a significant downregulation of AD-relevant skin barrier factors like filaggrin, loricrin and involucrin
and upregulation of carbonic anhydrase 2 (CA2) as well as inflammatory markers such as IL-1beta,
IL-17C, thymic stromal lymphopoietin (TSLP) and CC-chemokine ligand 26 (CCL26). Stimulation
with the plant extract mixture restored the downregulation of the barrier factors to normal levels
or higher. In addition, the induction of inflammatory markers was significantly downregulated by
the extract. Together, a flavonoid-rich plant extract mixture restored the AD-related reduction of
barrier factors and inhibited the AD-associated expression of inflammatory markers in an in vitro
AD-model. These results show that the plant extract mix may be a promising candidate for novel
treatment options for AD.
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Lactobacillus crispatus probiotic for skin antiaging benefits
S Leoty-okombi, M Gault and V Andre-Frei BASF Beauty Care Solutions, Pulnoy, France
We previously showed that significantly lower populations of Lactobacilli were observed in a cohort
of aged donors with no Lactobacillus crispatus (LBC) detectable in the wrinkle hollows. The aim of
our study was to demonstrate LBC efficacy in vitro, then to design a formula to maintain an efficient
delivery of LBC living probiotic to show significant antiaging clinical results. The LBC was isolated
from healthy skin and checked by full genome sequencing. After optimized growth a part of the
biomass was kept alive and freeze-dried (109 colony forming units/g (cfu/g), whereas the other part
was heat killed. The effect on the synthesis of collagen type I and V was evaluated on fibroblast
by DELFIA method. We first tested the viability of the LBC with several formulating ingredients
up to 24h. Some formulations were then evaluated up to 168 days at different temperatures. One
formulation was used to deliver the probiotic strain on 29 Caucasian women (45-65 years old). The
dermis density was measured after 3 and 8 weeks by ultrasound imaging coupled to image analysis,
and wrinkle were analyzed by VISIA CR imaging. The probiotic stimulated collagen I and V content
versus untreated (+133% and +55%) whereas inactivated bacteria were inefficient. In formulation,
the probiotic strain was viable and stable in some natural oil-based emollients for several weeks, but
for only up few hours in some emulsifiers and mild preservatives. Thus, we designed an application
routine for the clinical test in which an oily serum of concentrated probiotic booster was diluted
before application in a neutral emulsion to deliver 5 105 cfu/g on the skin. After 2 months of twicedaily application, the density of the sub-epidermal zone was significantly increased vs baseline by
11% and of the dermis by 6% (+5% vs placebo). The same tendency was obtained for forehead
wrinkle thickness improvement. We demonstrated the benefits of skin native LBC living probiotic
bacteria compared to inactivated biomass to stimulate collagen in vitro. Moreover, the LBC was
stable in some formulations and improved dermis density and wrinkle appearance in vivo.

A Novel Co-culture System of Multiple Cell Types for Mimicking Skin Microenvironment
Y Jeong, S Jin and W Yun Department of Mechanical Engineering, Tech University of Korea,
Si-heung City, Korea (the Republic of)
Recent advances have been made toward developing three-dimensional (3D) in vitro human skin
models, including skin characteristics in terms of epidermal and dermal structures, barrier functions,
cell migration, and cell-to-cell interaction in the 3D microenvironment. However, current 3D in
vitro human skin models have been a limitation that monitors long-term real-time for validating in
vitro, at least, with the co-culture of two main types of skin cells. To overcome these limitations, we
investigated whether decellularized bioscaffolds of non-human origin provide a naturally derived
microenvironment for skin-associated cells to be adhesion, migration, growth, and differentiation
their great merits. The decellularized bioscaffolds of non-human origins were made from pig tissue
with muscle/fat based on combination methods of chemical and physical tools. Hematoxylin
and eosin (H&E), scanning electron microscopy, Hoechst 3342 staining, and genomic material
contents demonstrate the complete decellularization of bioscaffolds. A novel co-culture system
of skin microenvironment was fabricated in an epidermal layer and dermal layer seeded with a
clip-mold and multiple cell-based collagen solution. To prove our hypothesis, CDy6 mitotic tracker
probe-stained fluorescence imaging, and qRT-PCR analysis show that 3D in vitro decellularized
bioscaffold-mediated skin models are suitable conditions for the maintenance and survival rate
of compatible different cell lines. In conclusion, our findings can be useful for a new intelligent
and more efficient safety assessment, based on in vitro testing into a predictive safety assessment
of biomaterials.

Epidermal electronics for diagnostics and therapy in dermatology
O Parlak Medicine, Dermatology and Venereology, Karolinska Institute, Stockholm, Sweden
Epidermal bioelectronics, consisting of thin, soft electronic systems that are interfaced with the
human body, has started to transform traditional healthcare. Hundreds of early versions of sensors,
actuators and transmitters integrated into patches or bandages are deployed in various medical
conditions, and their number is ever-growing. Among many devices, epidermal biosensors are
at the center of this effort and offer a huge potential to revolutionize conventional healthcare
that involves a physical examination and biochemical analysis to assess overall health and detect
abnormalities. In our lab, we develop translational approaches to eliminate the biological and
mechanical mismatch between conventional, rigid, static diagnostic technologies and human skin
by integrating soft, complex and multifunctional electronics and microfluidic systems for medical
diagnostics and therapy. Here, in brief, albeit comprehensive I would like to describe the key ideas
and presents some of the most recent device examples developed in our lab, including wireless,
battery-free electronic ‘patches’ with applications in continuous monitoring of vital signs through
human skin for dermatological, neurological applications; and microfluidic/electronic platforms
that can capture key biomarkers including hormones, neurotransmitters, cytokines and various
metabolites and microorganisms through human skin.

Targeting S. aureus biofilm with leave-on emollients containing oligofructants and acetyl
heptapeptide-4 complex
RM Debowska,1 M Pasikowska-Piwko,1 M Zapotoczna,2 C Vincent,3 C Ciescinska,4
B Ostrowska,1 A Kuranc,1 K Rogiewicz1 and I Eris1 1 Department of Research and
Innovations, Dr Irena Eris S.A., Piaseczno, Poland, 2 Biological and Chemical Research
Centre, University of Warsaw, Warsaw, Poland, 3 General and Aesthetic Dermatology,
Private practice, Piaseczno, Poland and 4 Szubinska Medical Centre, Bydgoszcz, Poland
Increased Staphylococcus aureus colonisation is associated with atopic eczema (AE) severity.
Reduction of S. aureus levels, especially in AD patients, may led to an improvement in the skin
condition. Thus, the aim of a study was to evaluate the reduction od S. aureus biofilm formation, of
two emollients for face and body care (no. 19624 and 19625 respectively). They contained complex
of two ingredients (oligofructants from Ophiopogon japonicus and acetyl heptapeptide-4). Moreover
safety and tolerability of mentioned products were evaluated. Bacterial suspensions of strains
Staphylococcus aureus MSSA (83254), MRSA (BH1CC) and two strains of S. epidermidis (RP62A
and 1457) were mixed and incubated with several dilutions of tested emollients for 24 hrs, next
stained with crystal violet. MTT cytotoxicity in vitro (L929 cells) and irritation potential ex vivo on
EpiDerm skin model were measured according to ISO 10993. In addition to this, the severity of AD
and occurence of flares-up in children was tested in a preliminary studies in comparison to topical
medical treatement. Both emollients reduced S. aureus biofilm formation with different impact
on S. epidermidis. Also the tested products did not show skin irritation potential and cytotoxicity
in vitro towards L929 cells. In addition to this the preliminary studies demonstrated that after
7 days of emollient therapy reduced severity of eczema was comparable to medical treatement with
corticosteroids. Both products were biocompatible with the skin and well-tolerated. They may be
considered as an effective Emollient Plus type of devices to reduce flares-up in patients suffering
for atopic eczema/dermatitis.
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Retinol and Vitreoscilla filiformis extract, a new synergic complex for anti-ageing skin care
benefits
M Liboutet,3 AG Gueniche,3 F Juchaux,1 J Caron2 and S Cheilian3 1 LOREAL RI, AULNAY
SOUS BOIS, France, 2 BIOTHERM, LEVALLOIS, France and 3 LOREAL Ri, CHEVILLY LA
RUE, France
For the first time, retinol has been associated with Vitreoscilla filiformis extract (a probiotic fraction
with regenerative properties). The efficacy of this new combination was assessed in vitro and
confirmed in clinical trials. Normal human keratinocytes were treated or not with Retinol (0.1 µM),
Vitreoscilla filiformis extract (1.4 x 10-4%) and their combination for 24 hours. Gene expression was
then evaluated by RT-qPCR. In addition, clinical trials were performed to evaluate the benefits of
the mixt ingredients (0.25% and 1% respectively) in a cream on Caucasian and Asian women from
20 to 65 years old using Dermal torque meter, Transepidermal water loss and chloride dansyl.
Then clinical studies have been conducted to evaluate wrinkles and skin homogeneity. Retinol
inhibited the expression of transcript involved in keratinocytes differentiation (CALM5, CASP14,
KRT10, SPRR1A, SPRR1B, TGM1) while stimulating others linked to proliferation (KRT19) and
innate immunity (S100A7, DEFB4A). Vitreoscilla filiformis extract potentiates the effect of Retinol
on keratinocytes by amplifying, in a synergic way or in additive way, expression of transcripts
linked with epidermal renewal (HAS3, MMP3, KRT19 expression). In addition, Vitreoscilla filiformis
extract also able to reverse some negative effects of retinol on keratinocytes differentiation by
increasing the expression of FLG, LOR, CDSN and EPVL. The formula containing the combo shown
an improvement of epidermal renewal while reinforcing the barrier function as predicted in our in
vitro study. In addition, this original combo decreases wrinkles visibility, dark spot, improved skin
tone evenness, smoothness and improve skin firmness. Vitreoscilla filiformis extract act as retinoidmultiplier effect by improving effect of Retinol and by reversing inhibitory effect of retinoids. At
the end, the combo improves parameters decreased during aging and decrease skin aging signs.

Inhibition of Cutibacterium acnes virulence to reduce oily skin imperfections
L Danoux, S Pain and V Andre-Frei BASF Beauty Care Solutions, Pulnoy, France
Whereas the transitory, i.e virulent Cutibacterium acnes (CA) predominates over the resident
commensal form in acne prone skin, in oily skin, the expression of both bacteria types is not
disturbed and using antibacterial agents is not the right solution. Therefore, it’s more appropriate
to limit bacterial virulence through measures such as targeting the lipase activity that catalyzes the
release of irritant FFAs from sebum triglycerides, such as oleic acid, which trigger IL1a release,
thereby disrupting keratinocyte differentiation and promoting comedo formation. Inhibiting lipase
and developing a soothing ingredient against oleic acid irritation constitutes a relevant way to
decrease comedogenesis in sebaceous glands, and thus skin imperfections. We previously developed
a standardized Bixa orellana seed extract that reduces sebum and hyperkeratinization. The aim of
this study was to evaluate its potential to selectively inhibit the lipase secreted by virulent CA and
to reduce oleic acid-induced inflammation. Transitory virulent CA phylotype IA1 (ATCC6919 from
severe facial acne lesions) and resident, commensal phylotype II (ATCC 11628) were cultured in a
tryptic soy broth medium with the ingredient. After 3 days at 37°C in anoxia, the bacterial growth
was measured by densitometry. Lipase activity was determined by supernatants incubation with a
chromogenic lipase substrate for 1 hour at 40°C, then fluorescence was recorded (520-600 nm).
IL1a release was evaluated by Elisa on keratinocytes treated simultaneously by oleic acid and the
ingredient for 3 days at 37°C. The ingredient at 0.25 % specifically inhibited the lipase activity
of CA6919 (- 26% vs + 1% for CA11828) without affecting the bacterial viability. It significantly
inhibited the IL1a release from oleic acid-irritated human keratinocytes by 68 % at 0.02 %. The
ingredient at 0.25% contributed to keep C. acnes virulence under control and sooth the skin to
avoid the worsening of the appearance of imperfections, demonstrated in Asian volunteers with
oily skin by a decrease in spot numbers: in one month by 22% vs baseline and 11% vs placebo.

Effect of Myrciaria Dubia on in vitro Tattoo model
L Restellini, C Meyrignac, C Capallere and I Imbert Ashland, Global Skin Research Center,
Sophia Antipolis, France
Insertion of pigments under the skin to create tattoos is around since about 6 000 years old (Neolithic
period). Nowadays, United States have more than 20 000 tattoo parlors with one more opening
every day. 36% of Americans between the age of 18 and 29 have at least one tattoo. Among the
population with tattoos, 70% have more than one and 20% have more than five. 32% of people
with tattoos claim that they are addicted to ink. The increasing number of tattooed persons urges the
development of reliable test systems to assess tattoo associated risks (phototoxicity, inflammation,
sensitization, etc.). In this study, 3 main color inks (carbon black, pigment orange and titanium
oxide) were tested to determine their ability to initiate inflammation. Several biological models
(fibroblasts and macrophages in 2D, reconstructed tissues in 3D) have been used to test these inks.
First, we tested the phototoxicity potential of ink compounds on validated 3T3NRU phototoxicity
test (OECD TG432) and phototoxicity was observed according to the ink tested. Then, these inks
were tested in dermal fibroblasts and macrophages derived PBMC. H&E staining observations
demonstrated that the inks were ingested inside the macrophages 24h after the application, whereas
the inks were staying at the surface of the fibroblasts. Inks application induced an anti-inflammatory
response by an increase of IL8 cytokine expression and also an increase of MMP9 (involved in
extracellular matrix destruction). A treatment with a Myrciaria dubia fruit extract was investigated
to help reduce the inflammatory response. These innovative in vitro models have been developed
to evaluate biofunctionals and natural ingredients to prevent tattoo-induced skin reactions focusing
particularly on fibroblasts and immune specialized cells.
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Deep learning prediction of filaggrin mutation status from palmar images
L Steele,1,2 B Thomas,1,2 EA O’Toole1,2 and RJ Tanaka3 1 Centre for Cell Biology and
Cutaneous Research, Blizard Institute, Queen Mary University of London, London, United
Kingdom, 2 Department of Dermatology, The Royal London Hospital, London, United
Kingdom and 3 Department of Bioengineering, Imperial College London, London, United
Kingdom
We previously predicted filaggrin gene (FLG) loss-of-function mutation status from palmar images
using textural features (histogram of oriented gradients (HOG) and Haralick). In this study, we used
a convolutional neural network (CNN) to predict FLG status using a larger cohort of images. Images
and FLG status were available from the Tower Hamlets Eczema Assessment study for individuals
of Bangladeshi origin aged ≤30 years with atopic dermatitis. We utilised images cropped to two
regions of interest (thenar eminence and palm). One image was used per patient and an 80:10:10
split used for training, validation, and testing. We used a pre-trained CNN (EfficientNetB0). The
classification task was binary (FLG loss-of-function mutation present vs absent). Model training was
performed over 30 epochs. The keras library in Python 3.9.0 was used. We included 531 images
in each dataset. For thenar images, area under curve (AUC) was 87.8%, accuracy was 84.9%, and
the positive predictive value (PPV) was 87.5%. For palmar images, AUC was 68.4%, accuracy
was 66.0%, and the PPV was 65.9%. CNN accuracy was higher for thenar images compared to
palmar images. This likely reflects a higher signal-to-noise ratio in thenar images, with previous
studies having identified hyperlinearity patterns more strongly associated with FLG loss-of-function
mutations at the thenar eminence, including a cross-hatch and diamond pattern. CNN accuracy
for thenar images was also higher compared to previous accuracy achieved using textural feature
extraction and classification (84.9% vs 73.3%). Limitations of our study were dataset size and lack
of external validation. However, to minimise the risk of over-fitting we used a relatively simple CNN
and performed textural feature extraction previously as a baseline for machine learning performance.
To facilitate external validation we have made our code available.

Comparison of liposome encapsulated retinol and pure retinol on anti-aging gene expression
using human skin model
G Diwakar, K Murphy and A Ballantyne Global Product Research and Development, NSE
Products Inc, Provo, UT
Retinol is the pure form of pro-vitamin A and is produced by the breakdown of its precursor
β-carotene, a red-orange pigment in the body. Retinol is metabolized to its active form retinoic
acid which binds to retinoic acid receptors to transactivate barrier function, anti-inflammation, and
extracellular matrix gene expression. Topical retinol application has been demonstrated in clinical
studies to improve hyperpigmentation and wrinkles in chronologically aged and photodamaged skin.
Pure retinol is highly sensitive to visible and UV light, readily undergoes oxidation and discoloration.
In recent years, some improvement in retinol stability was achieved by encapsulating in liposomal
systems but no systematic comparison of functional activity between liposome encapsulated
retinol (e-RET) and pure retinol (p-RET) has been made. In this study, we prepared a formulation
of liposome encapsulated retinol (e-RET) and pure retinol (p-RET) at 1% to 0.0625% w/v by 1:1
serial dilution and treated once to full thickness pigmented skin equivalent tissue model. Base
formulation developed without retinol served as control. 24 hours following incubation, RNA was
isolated from each tissue followed by real time RT-PCR on a panel of inflammation, pigmentation,
epidermal barrier, and extracellular matrix gene primers. Our results showed that both e-RET and
p-RET significantly upregulated HAS3, IL-8 and downregulated MITF, TRP-1 gene expression when
compared to control. p-RET stimulated TGFβ2, FGF2, AQP-3, KRT-10, biomarkers for extracellular
matrix, skin hydration, cell turnover and barrier integrity whereas e-RET had no effect on these genes.
However, only e-RET upregulated TIG-1 (Tazarotene Inducible Gene-1) a retinol response gene,
whereas p-RET treatment had no effect on TIG-1. Our data suggests that liposomal encapsulation of
retinol may improve stability of retinol chemical structure demonstrated by its capacity to activate
TIG-1 gene expression and there were no significant differences between e-RET and p-RET in
overall functional activity.

Reduction of scalp dryness and white flakes production for emotional improvement
M Meunier, E Chapuis, S Godbille, J Brooks, H Carolan, C Lambert, B Sennelier,
A Scandolera and R Reynaud Givaudan, Pomacle, France
If oily scalp and dandruff are a common concern, the scalp dryness and white flakes is also a
common knowledge issue. Scalp dryness is linked to poor sebum production and low skin hydration
while flakes production is due to anarchic keratinocytes migration, leading to thick stratum corneum
(SC). This combination causes the scalp to flake on clothing or in the hair, an unsightly problem
leading to emotional distress. To solve it, we evaluated an active extracted from Pogostemon
cablin leaves on keratinocytes migration, SC thickness and sebum production in sebocytes. We
studied the skin barrier function and hydration in dry culture condition via the analysis of filaggrin
and caspase 14 expression and natural moisturizing factors (NMFs) synthesis. Two clinical studies
were conducted on volunteers suffering from dry scalp and white flakes. First, P. cablin extract
was used in shampoo for one month and evaluated on white flakes scoring, scalp sebum and a
metagenomic study of scalp microbiota. Secondly, the extract was applied in lotion for one month
and white flakes were quantified together with an assessment of the volunteers’ emotions using
neuroscience tools. We evidenced that the extract inhibited keratinocytes migration, correlated to a
reduction of the SC thickness on skin explants by -35%. Regarding skin dryness, the active increased
the expression of filaggrin and caspase 14 by +56% and +49% respectively, leading to a higher
NMFs production by +35%. It rebalanced sebum production by increasing it by +39%, confirming
its benefit for dry scalps. In vivo, volunteers using active shampoo exhibited -33% of dry flakes,
associated to a normalization of scalp sebum by +34% and microbiota rebalancing. About clinical
evalution using lotion, volunteers also presented a reduction of white flakes by -21% associated
to an overall improvement of emotions felt by volunteers. We highlighted that the improvement
of scalp condition by an efficient active is able to positively influence the emotional response of
people suffering from scalp dryness.
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Non-invasive diagnosis of early and advanced vulvar lichen sclerosus by multimodal optical
coherence tomography
AL Potapov,1 M Sirotkina,1 S Radenska-Lopovok2 and N Gladkova1 1 Privolzhsky Research
Medical University, Nizhny Novgorod, Russian Federation and 2 I.M. Sechenov First Moscow
State Medical University (Sechenov University), Moscow, Russian Federation
Vulvar Lichen Sclerosus (VLS) is a chronically inflammatory disorder that requires early diagnosis and
long-term follow-up for successful therapy and prevention of malignancy. In this paper, we propose
multimodal optical coherence tomography (MM OCT) as a non-invasive diagnostic technique of
early and advanced VLS. The MM OCT provides 3D real-time visualization of the vulvar skin
structure with high spatial resolution, as well as label-free visualization of blood and lymphatic
vessels. Normal vulvar skin according to MM OCT is characterized by a layered structure, with
a clear boundary between epidermis and dermis. Dermis contains inclusions with a background
signal corresponding to lymphatic vessels. A dense blood and lymph vessels networks are visualized
by OCT angiography. Early VLS according to MM OCT is characterized by moderate epidermis
thickness with a high signal intensity due to backscattering by the stratum corneum. Dermis has
high OCT signal due to high backscattering structures such as thickened collagen fibers, dilated
vessels and inflammatory cells. The dermal–epidermal junction is less contrasting. Decreased density
of blood and lymph vessels is detected by OCT angiography. Primarily, subepidermal vessels
disappear. Advanced VLS according to MM OCT is characterized by atrophic epidermis with a
high signal intensity due to scattering by the stratum corneum. The dermal–epidermal junction is
low contrast; the skin layered structure is disrupted. The dermis loses its usual structure due to the
formation of pathognomonic for VLS areas of homogenization that does not backscatter the light
and looks like areas with low OCT signal. Blood and lymph vessels are not visualized on OCT
angiography. The ability of MM OCT to visualization structural skin changes in early and advanced
stages of VLS has been demonstrated for the first time.

Impairment of ceramide biosynthesis pathway in bioengineered human skin models influences
epidermal differentiation
C Meyrignac, C Capallere, L Mouret, C Plaza, J Botto and I Imbert Ashland, Sophia antipolis,
France
Among the various functions of the skin, the epidermal barrier plays a key role in protecting the body
from excessive water loss and the entry of exogenous substances. One of the essential components
of the permeability barrier is the extracellular lipid matrix of the stratum corneum. The lipid matrix
is mainly composed of ceramides, cholesterol and fatty acids. Among these lipids, ceramides are
critical to maintain the water permeability barrier function of the skin. The main enzyme responsible
for the conversion of glucosylceramides into ceramides is the β-glucocerebrosidase (GBA). With the
goal to study the impact of a decreased expression of the skin GBA on the integrity of the epidermal
barrier, 3D bioengineered skin models with down-regulated GBA expression were developed. The
consequences of this decrease were investigated particularly at the level of barrier function proteins
and lipid composition, detected by LC/MS. The innovative skin bioengineered model obtained
in this study combined with chemical analysis of the lipids represent a promising tool to identify
biofunctional ingredients or chemical substances with modulatory potential in vitro.

Characterization of the stratum corneum in situation of dehydrated skins
C Guéré,1 C Le Mailloux,1 J Robic,1 S Figueiredo,1 A Bigouret,1 A Montalibet2 and R Fitoussi1
1 Laboratoires Clarins, Pontoise, France and 2 INSA Lyon, Lyon, France
The stratum corneum (SC) is the superior layer of the epidermis. Its role is to ensure the physical
protection of the skin. Indeed, the SC is mainly constituted of juxtaposed matured corneocytes.
Lipids are secreted to fill all spaces between the cells. Corneocytes are also linked by protein cells
junctions that maximized cell cohesion. Corneodesmosomes, of which desmoglein-1 (DSG1) is
one of the main proteins, are cell membrane structures that garantee cellular junctions. This SC
organization constitutes a waterproof layer and ensures its barrier function which plays an essential
role in maintaining cutaneous hydration. A better understanding of the SC state under dehydrated
conditions is a major asset developing skin care products that improve skin’s water content. The aim
of this study was to characterize the SC state in dehydrated and hydrated skin conditions. Volunteers
were subjected to 2 hydration conditions: first with no application of moisturizing product during 7
days, then with application during 3 weeks of moisturizing product. A corneometer® measurement
shows an increase in water content in the hydrated skin condition. SC hydration measured by the
Moisture SC® increases in the hydrated state. A bioimpedancemetry measurement also highlights
a more important presence of water in the upper layers of the epidermis in the hydrated condition.
These results on the better water presence in hydrated skin condition are associated with a lower
transepidermal water loss (TEWL) measurement, inducing a better cutaneous barrier function. DSG-1
immunochemistry on tape strips reveals that in hydrated condition DSG-1 is increased and that cells
are more cohesive. All these results validate a lack of DGS-1 in dehydrated skin and an increase in
TEWL and lower water contents in the upper skin layers.

Protective and cleansing effect of a skin care product against pollen allergen accumulation
in the hair follicle.
N Lecland,1 L Peno-Mazzarino,2 G Percoco,2 J Scalia,1 E Lati2 and S Trompezinski1
1 NAOSiLS, Aix en provence, France and 2 Laboratoire Bio-EC, Longjumeau, France
Environmental airborne elements such as pollutant matters, chemicals, or allergens, such as pollen
allergens accumulate on the skin and more particularly in the infundibula of the hair follicle due
to its specific form and function. This accumulation can lead to irritation, discomfort or even
sensitization and allergic reactions. Thereby, prevention of accumulation or cleansing of these
elements within the infundibulum is a key challenge to protect skins submitted to environmental
factors. A new study model was set up to mimic pollen allergen deposit onto the skin and test the
effect of a skin care product to prevent or cleanse the allergen accumulation. Explants from a hairy
abdominoplasty were prepared and placed on Perfex vivo culture supports (Bio-EC). Recombinant
allergen Phl p 5b from Timothy grass pollen (abcam) was applied on the surface of explants for
6 hours and the explants were proceeded for immunohistochemistry to visualize the allergen
accumulation. Pretreatment with the skin care product was used to evaluate the preventive effect
or a cleansing protocol was used to quantify the curative efficacy. The skin care product was able
to completely prevent accumulation along the hair follicle when applied on the explant prior to
allergen exposition. A strong removal (-83%) of accumulated allergens was observed when explants
were cleansed using the same product. In conclusion, a study model was set up to mimic pollen
allergens accumulation in the infundibulum. Protective effect thanks to the film forming capacity of
the tested skin care product or its cleansing ability could be demonstrated. The product displayed a
great double effect, making it an ally to protect skin from environmental airborne elements allowing
sensitization processes prevention.
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Characterization of keratinocyte lipid composition of bioengineered human epidermis
L Mouret, C Meyrignac, C Plaza, J Botto, C Capallere and I Imbert Ashland, Global Skin
Research Center, Sophia Antipolis, France
In the three past decades, tissue engineering allowed to develop skin models with characteristics
close to ex vivo skin, particularly at the level of the epidermis. The main function of the epidermis
is to protect the body against environmental damage (UVs, pollution, microbial pathogens…) and
to prevent water loss. Keratinocytes, the major cellular component of the epidermis, proliferate
and differentiate to form in fine a physical barrier sustaining the epidermal barrier function. This
cutaneous impermeability is ensured by the formation of a well-defined stratum corneum constituted
by corneocytes and a lipidic matrix. The presence of specific lipids and proteins is essential and
required to form a good barrier function. The characterization by immunohistochemistry targeting
specific proteins of the upper layers of the epidermis, allowed to confirm the correct differentiation
of the bioengineered epidermis. Besides, the detection of specific lipids (cholesterol, ceramides
and fatty acid) by LC/MS allowed to characterize the pattern of lipid expression. This combination
of skin bioengineering and the ability to chemically characterize the keratinocyte lipids provides
a promising platform for studying the effects of topically or systemically applied biofunctional
ingredients or chemical substances with modulatory potential in vitro.

A cosmetic formulation effectively treats sagging, droopy upper eyelids
G Kalahasti, T Carle, E Hendricks, D Gan and L Gildea Mary Kay Inc, Lewisville, TX
Downward drooping of the upper eyelids (ptosis) is a common sign of advanced aging of the
eye area. Three main components contribute to this effect including dermal matrix degradation,
weakening of the levator palpebrae superioris muscle, and shifting of upper eyelid fat pads. Over
time, upper eyelid fat pads lose density and become more noticeable as separate ‘pockets’ of fat
above the eye instead of a smooth surface. Eventually, the dermal matrix and musculature supporting
the fat pads loses integrity and the skin appears to sag over the eye lid forming the “hooded eye”.
Currently, there are no non-surgical options shown to greatly improve the appearance of droopy lids.
Here, we designed a cosmetic formulation containing botanical extracts that promote the synthesis
of dermal matrix proteins, modulate lipolysis, and regulate calcium response in muscle fibers as a
topical solution to treat droopy lids. An in vivo study was conducted to evaluate the effect of the
cosmetic formulation on the appearance of hooded upper eyelids. Twenty-five (25) subjects assessed
by a dermatologist with mild to moderate droopy upper eye lids, applied the formulation twice
daily for 12 weeks. Clinical grading, echogenicity (dermal density) and ultrasound (subcutaneous
adipose tissue) evaluations occurred at baseline, and after 4, 8 and 12 weeks of product usage. The
cosmetic formulation significantly improved multiple attributes including upper eyelid droopiness,
skin laxity and skin density after weeks 4, 8 and 12. Image analysis revealed significantly improved
eyelid contour after weeks 8 and 12, demonstrating a quantitative reduction in eye lid sagging. Two
dermatologists not associated with the study evaluated the before and after images and confirmed
the results to be “compelling.” This cosmetic formulation improved overall skin laxity and the
appearance of droopy eyelids to provide a promising non-surgical solution to droopy eye concerns.
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Enlarged pore reduction by targeting parakeratosis and reinforcing dermal extracellular
matrix
M De Tollenaere, M Meunier, A Durduret, E Lelièvre, E Chapuis, P Auriol, D Auriol,
A Scandolera and R Reynaud R&D, Givaudan, Pomacle, France
Enlarged pores is a common anesthetic skin issue mainly driven by excessive parakeratosis,
loss of mature collagen and poor extracellular matrix (ECM) renewal. These events conduct to
premature ageing with hyperdifferentiation and fragile and coarse dermis. A combination including
amino acids, copper, mannose-6-phosphate and lactic acid was designed to counteract the main
causes of pores formation. Impact on parakeratosis was evaluated in vitro with genes expression
analysis on keratinocytes and using a model of RHE with morphological staining and involucrin
immunostaining. Impact on dermis fragility was evaluated with genes expression analyses on
fibroblasts prematurely aged and on skin explants with enzymatically-degraded dermis. Mature
collagen stimulation was evidenced on fibroblasts prematurely aged using immunostainings of
collagen I and decorin. Clinical studies were conducted on two panels: Caucasian and Asian
volunteers. Pores reduction was measured by VisioFace® and using ColorFace® after 56 days and
7 days of application, respectively. The active ingredient significantly prevented the parakeratosis
induction, evidenced by the reduction of dead cells number in the stratum corneum and involucrin
expression. Moreover, the gene expression analysis revealed a down-regulation of expression of
genes involved in barrier function and up-regulation of genes involved in stem cells niche renewal.
Regarding the reinforcement of dermis, genes expression of COL3A and ADAM2 were up-regulated
whereas MMP1, 9 and 13 were down-regulated, showing a remodeling of the ECM. The expressions
of various collagens were up-regulated on fibroblasts. The clinical study performed on Caucasian
women demonstrated that the active reduced significantly the pores size compared to placebo. The
study on Asian men revealed a significant 2.4-fold reduction in comparison with placebo. These
results confirmed that reinforcement of dermis and paraketosis reduction is a powerful strategy to
tighten enlarged pores no matter gender and ethnicity.
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In silico prediction of the skin biological activity for botanical active ingredients based on
their composition in phytocomponents
J Botto and I Imbert Ashland, Global Skin Research Center, Sophia Antipolis, France
Network pharmacology links phytocomponents to target genes and proteins and helps predict
biological activity. Thereby, this type of study relies on the analytical determination of the major
components of a botanical extract. Major plant secondary metabolites are more likely to belong to
terpenoids, phenylpropanoids and polyketides class of compounds. The determination of validated
relationships (scientific literature, databases, and experimental data) associated with the prediction
of undescribed but potential connections (e.g., via structural biology approaches) leads to a list
of targets that will serve as a base for gene enrichment studies, to point out specific associated
biological processes and pathways of interest. The output can be represented as a tripartite “active
phytocompound / target proteins & genes / biological activity & signaling pathway” set of data
that can be used as a predictive ground to further perform experimental validation on dedicated
skin models. We present in this study the application of network pharmacology to a particular
botanical extract.
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Clinical skin moisturizing property of the AVENE thermal spring water is associated with
water capture and higher lipid organization in the stratum corneum
C Mias-Vigouroux,1 E Questel,3 A Assi,2 A Tfayli,2 A Stennevin,3 S Bessou-Touya1 and
H Duplan1 1 Applied research, Pierre Fabre Dermo-cosmetique, Toulouse, France,
2 Université Paris-Saclay, Paris, France and 3 Pierre Fabre Dermo-cosmetique, Toulouse,
France
One of the main functions of the skin is to provide an optimal water level for normal physiological
function and maintain its biophysical properties, including elasticity. The aim of this study was to
demonstrate clinically the moisturizing effect of AVENE thermal spring water (TSW) and explain the
mechanism of action involved, using biophysical analysis of the stratum corneum (SC) approaches.
Skin electric capacitance was used to assess the hydration level of the skin outermost layers of 24
volunteers, using corneometry, after 6 daily applications of AVENE TSW for 7 days. The persistence
of this effect was analyzed for 20 hours after the last application. In addition, ex vivo raman
spectroscopy was performed on isolated SC. Hydration level and barrier function were directly
monitored by following the different vibrational contributions of water and lipids in the SC Raman
spectra. We clinically observed a significant improvement in hydration of the upper layers of the
epidermis which persisted for 20 hours after the last application compared to baseline and to
untreated area. Indeed, skin was less dehydrated for 20 hours after the last application. In addition,
Raman experiments showed that AVENE TSW application on SC contributes to high global water
content and retention. Besides the water content, the water structure and mobility were of high
importance, and the high relative amount of partially bound water compared to tightly bound and
unbound water can be related to a better capacity of the water to interact with SC components.
In parallel, it maintains high conformational order of the lipid matrix, beneficial for skin barrier
function and hydration. Altogether, these data demonstrated how the high moisturizing properties
of AVENE TSW topically applied on skin subjects, is associated with SC hydration and barrier
function improvement.
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KLF4 variants: a novel cause of palmoplantar keratoderma
K Malovitski,1,2 O Sarig,1 S Assaf,1,2 J Mohamad,1,2 S Bergson,1,2 A Peled,1,2 M EskinSchwartz,3,4 A Gat,5 M Pavlovsky1,2 and E Sprecher1,2 1 Division of Dermatology, Tel Aviv
Sourasky Medical Center, Tel Aviv, Israel, 2 Sackler Faculty of Medicine, Tel Aviv University,
Tel Aviv, Israel, 3 Faculty of Health Sciences, Ben Gurion University of the Negev, Beer
Sheva, Israel, 4 Genetic Institute, Soroka University Medical Center, Beer Sheva, Israel and
5 Insititute of Pathology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel
A steadily growing number of hereditary palmoplantar keratodermas (PPKs) have been found to
result from defective function of epidermal adhesion proteins such as desmoglein 1 (DSG1), a
critical component of desmosomes which has been implicated in the pathogenesis of striate, diffuse
and focal PPKs. Here we aimed at delineating the genetic basis of a novel dominant form of
PPK. We studied three patients from two families diagnosed with PPK. Whole exome sequencing
revealed causative pathogenic heterozygous variants in KLF4 gene in the three affected individuals.
Immunofluorescence staining revealed reduced epidermal desmoglein 1 (DSG1) expression in
patients harboring heterozygous KLF4 variants. Accordingly, human keratinocytes either transfected
with constructs expressing these variants or down-regulated for KLF4, displayed reduced DSG1
expression, which has previously been found to be associated with PPK. A ChIP assay confirmed
direct binding of KLF4 to the DSG1 promoter region. The ability of mutant KLF4 to trans-activate
the DSG1 promoter was significantly decreased. In Conclusion, Loss-of-function variants in KLF4
cause a novel form of dominant PPK and demonstrate its importance in the regulation of epidermal
differentiation.

Mosaic BRAF fusions are a recurrent cause of multiple congenital melanocytic naevi
S Barberan Martin,1,2 S Polubothu,3,2 A Bruzos,1,2 P Lopez-Balboa,3 N Bulstrode,3 G Kelly1
and V Kinsler1,3,2 1 Francis Crick Institute, London, United Kingdom, 2 University College
of London, London, United Kingdom and 3 Great Ormond St Hospital for Children NHS
Foundation, London, United Kingdom
Congenital melanocytic naevi (CMN) are moles present at birth, and when multiple or very extensive
can involve other organ systems as well as predisposing to melanoma. Some CMN develop a highly
proliferative phenotype whose progression is poorly understood. Genotypically, CMN are caused
by mosaic NRAS missense mutations in 67% of cases and BRAF missense mutations in 7% of cases.
Single cases of mosaic gene fusions have been previously described. To investigate the remaining
25%, skin biopsies from 19 patients shown to be double wildtype for NRAS/BRAF underwent
transcriptome-wide paired-end RNA sequencing to detect gene fusion transcripts. 11/19 patients
were found to have mosaic BRAF gene fusions, of which 7 had the multinodular proliferative
phenotype. In the fusions identified, BRAF was fused to 11 different partner genes (GOLGA4,
QKI, STRN3, AGAP3, MKRN2, PHIP, LCA5, EEA1, AKAP9, SEC31A, MIER3) resulting in loss of
the 5’ regulatory domain of BRAF but preservation of the kinase domain. RNAseq findings were
validated by PCR in skin, and in patient-derived naevus cells when available. 7/11 fusions contained
dimerisation domains in the partner gene, thought to be functionally relevant in melanoma. Patient
cell lines harbouring BRAF-fusions, showed a significant increase in BRAF expression compared
to WT and BRAF p.(V600E) cell lines, and markedly increased activation of the MAPK pathway.
We identify here mosaic BRAF fusions as a recurrent cause of multiple CMN allowing genetic
diagnosis in a further 15% of cases, and linking this genotype to a highly proliferative pruritic
phenotype. Although MEK inhibition does not cause resolution of CMN lesions, the increased
MEK pathway activation in patient cell lines suggests it may be therapeutic against the clinical
hyperactivity of the lesions.
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A novel skin phenotype resulting from heterozygous deletion of six keratin genes
J Mohamad,1,2 O Sarig,1 P Beattie,3 K Malovitski,1,2 S Assaf,1,2 EA O’Toole,4,5,6 J Schwartz,4
H Evans,4 L Samuelov1,2 and E Sprecher1,2,4 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, Royal Hospital for Children, Glasgow, United
Kingdom, 4 Pachyonychia Congenita Project, Holladay, UT, 5 Faculty of Medicine and
Dentistry, Queen Mary University of London, London, United Kingdom and 6 Department of
Dermatology, The Royal London Hospital, London, United Kingdom
The phenotypic spectrum of genodermatoses is continuously expanding. Three individuals were
referred because of a highly unusual phenotype comprising sparse brittle hair, dystrophic nails,
palmoplantar keratoderma and trauma-induced skin blistering. Whole exome sequencing analysis
identified a heterozygous large genomic alteration of ~116,0000 bp resulting in the deletion of the
KRT9, KRT14, KRT15, KRT16, KRT19 genes as well as part of KRT17. This genomic change leads
to the generation of a truncated KRT17 protein composed of the first 3 exons of the gene and part
of intron 3. The three patients were found to carry the heterozygous genomic deletion while their
healthy parents did not, suggestive of germline mosaicism. The genomic alteration was found to
result in reduced KRT17 expression in patient skin. More importantly, the abnormal truncated
KRT17 was found to exert a deleterious effect on keratinocyte cytoskeleton formation, leading to
keratin aggregation. Co- expression of wildtype and truncated KRT17 proteins also caused keratin
aggregation, indicative of the dominant negative effect of the deletion. In conclusion, we are
reporting on a novel clinical phenotype that was found to result from germline mosaicism for a large
genomic deletion spanning 6 keratin genes, thus expanding the spectrum of clinical manifestations
associated with keratin dysfunction.

The Role of Cholesterol in Rare Inflammatory Skin Disease
M Riachi,1 S Polubothu,1 A Sauvadet,1 J ellis2 and V Kinsler1 1 Mosaicism and Precision
Medicine Laboratory, The Francis Crick Institute, London, United Kingdom and
2 Metabolomics, The Francis Crick Institute, London, United Kingdom
Inflammatory linear verrucous epidermal naevus (ILVEN) is a rare congenital disease characterised by
Blaschko-linear erythematous scaly skin. It is highly pruritic, disfiguring, and notoriously treatmentresistant. The genetic basis is heterogeneous: causes so far established are a single case of GJA1- and
two of CARD14- mosaicism. However, clinical overlap with the skin lesions of CHILD syndrome
led us to hypothesise that there may be a common biological pathway abnormality in ILVEN skin
centred on cholesterol metabolic pathways. Ten patients with ILVEN and no other clinical features
(GJA1 and CARD14 wildtype) and ten healthy controls (excess normal skin from surgery) were
recruited and biopsied. Deep whole exome sequencing of affected skin revealed that two patients
had unsuspected CHILD syndrome (Congenital Hemidysplasia, Ichthyosiform Erythroderma and
Limb Defects) with germline NSDHL variants. Keratinocytes were cultured and HPV immortalised,
then characterised using proliferation assays, Filipin III staining and highly optimised 2-dimensional
Gas-Chromatography mass spectrometry. Strikingly, mean total cholesterol levels and three sterol
intermediates in the cholesterol synthesis pathway were significantly reduced in the patient group
compared to controls. In parallel we observed significant hyper-proliferation in patient keratinocytes
at baseline compared to controls, which was rescued by addition of cholesterol in isolation and with
the addition of Simvastatin. Treatment in clinic with topical 2% cholesterol + 2% lovastatin was
effective in both patients with CHILD syndrome as previously shown, and partial correction in two
further patients without a known genetic disorder of cholesterol metabolism. These findings identify
a significant role for cholesterol levels in the pathogenesis of ILVEN and raise important questions
about the regulation of inflammatory skin disease by lipid metabolic pathways.

263

264

EGFR signalling is overactive in Pachyonychia congenita: effective treatment with oral
erlotinib
J Basset,1 L Marchal1 and A Hovnanian1,2,3 1 Laboratory of genetic skin diseases, INSERM Imagine Institute, Paris, France, 2 University of Paris, Paris, France and 3 Department of
Genetics, Necker hospital for sick children Assistance Publique des Hôpitaux de Paris
(AP-HP), Paris, France
Pachyonychia congenita (PC) is a rare keratinizing disorder characterized by painful palmoplantar
keratoderma (PPK), thickened nails and blistering for which there are no standard current treatment.
PC is caused by dominant mutations in keratin 6A, 6B, 6C, 16 and 17 genes involved in stress,
wound healing and epidermal barrier formation. Mechanisms leading to pain and PPK in PC remain
elusive. To gain further insight into PC pathogenesis, we studied the human epidermal growth
factor receptor (HER) pathway and transient receptor potential vanilloid-3 (TRPV3) expression
in PC calluses in 3 patients. We report overexpression of EGFR ligands epiregulin and TGFa as
well as HER1-EGFR and HER2 in the upper spinous layers of PC lesions. EGFR activation was
confirmed by upregulated mTOR signalling as assessed by increased p-RPS6. Abnormal late terminal
keratinization was associated with elevated transglutaminase-1 (TG1) activity. Additionally, the
expression of the Ca2+ permeable channel TRPV3 was significantly increased in PC-lesioned skin
suggesting a predominant role of the TRPV3/EGFR signalling complex in PC. We hypothesized that
this complex increases TG1 activity and induces the expression and shedding of EGFR ligands. To
counteract this biological cascade, we treated 3 adult patients with oral erlotinib for 5-6 months. The
treatment was well tolerated and led to an early, drastic and sustained reduction of neuropathic pain
with major improvement of quality-of-life. Our study provides evidence that EGFR/TRPV3 signalling
contributes to PC pathogenesis and that pharmacological inhibition of EGFR is an effective strategy
to treat neuropathic pain and plantar keratoderma in PC.

PKC412 prevents epithelial sheet damage in epidermolysis bullosa simplex via keratin and
cell contact stabilization
K Rietscher,1 H Jahnke,2 M Rübsam,3,4 C Has,5 M Omary,6 C Niessen3,4 and TM Magin1
1 Institute of Biology, Leipzig University, Leipzig, Germany, 2 Center for Biotechnology and
Biomedicine, Leipzig University, Leipzig, Germany, 3 Cologne Excellence Cluster on Cellular
Stress Responses in Aging-Associated Diseases (CECAD), University of Cologne, Cologne,
Germany, 4 Department Cell Biology of the Skin, University of Cologne, Cologne, Germany,
5 Department of Dermatology, University of Freiburg, Freiburg, Germany and 6 Center for
Advanced Biotechnology and Medicine, and Robert Wood Johnson Medical School, Rutgers
University, Piscataway, NJ
Epidermolysis bullosa simplex (EBS) is a severe and potentially life-threatening disorder for which no
adequate therapy exists. Most cases are caused by dominant mutations in keratins KRT5 or KRT14,
characterized by cytoplasmic keratin aggregates, profound keratinocyte fragility and cytolysis. We
hypothesized that pharmacological reduction of keratin aggregates, which compromise keratinocyte
integrity, represents a viable strategy for the treatment of EBS. Here we show that the multi-kinase
inhibitor PKC412, which is currently in clinical use for acute myeloid leukemia, reduced keratin
aggregation by 40% in patient-derived K14. R125C EBS-associated keratinocytes. A combination of
epithelial shear stress and real-time impedance spectroscopy assays revealed that PKC412 restored
intercellular adhesion. Molecularly, global phosphoproteomic analysis together with immunoblots
using phospho-epitope specific antibodies revealed that PKC412 treatment altered phospho-sites on
keratins and desmoplakin. Thus, our data provide a proof of concept to repurpose existing drugs for
the targeted treatment of EBS and showcase how one broad-range kinase inhibitor reduced keratin
filament aggregation in patient-derived EBS keratinocytes and fragility of EBS cell monolayers. Our
study paves the way for a clinical trial using PKC412 for systemic or local application in patients
with EBS.
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Microdissection-based spatial transcriptomics unraveled orchestrated epidermal-dermal
interactions in atopic dermatitis
T Miyai,1,2 H Kawasaki,1,2 M Hosokawa,3 H Matsunaga,4 A Fukushima-Nomura,2 A Sekita,1
M Amagai,2 H Takeyama3 and H Koseki1 1 Lab for Developmental Genetics, RIKEN IMS,
Yokohama, Japan, 2 Dept. of Dermatology, Keio Univ. School of Med., Tokyo, Japan, 3 Dept.
of Life Sci. and Med. Biosci., Waseda Univ., Tokyo, Japan and 4 Res. Org. Nano Life Innov.,
Waseda Univ., Tokyo, Japan
Epidermal-dermal interactions are essential determinants for pathophysiological processes in the
skin; however, its overall landscape is still elusive. To dissect the dynamic molecular interaction
in the skin, we have established a spatial transcriptome (ST) system by applying 100 μm-diameter
punch microdissection (md) to frozen skin sections (hereafter ‘mdRNA-seq’). This system allows
us to analyze the transcriptomic profiles in targeted micro-regions with high sensitivity (>10,000
genes/100 μm spot). We confirmed the accuracy of the mdRNA-seq method by comparing the
distribution of the cell type-specific genes using single-cell RNA-seq data. We next sampled 145
spots from the epidermis (epi) and dermis (der) regions in skin specimens from healthy donors and
atopic dermatitis (AD) patients. AD signature genes are strikingly upregulated in both epi (KRT6A,
S100A8, etc.) and der (COL6A6, TIMP1, etc.) spots from AD lesions. Moreover, ligand-receptor
interaction analysis revealed that most cytokine/chemokine pathways (e.g., IL13, CXCL5) act in a
der-to-der cis-layer manner; however, some of the factors like TSLP and CCL2 function not only derto-der but also epi-to-der trans-layer manner. Along with that, we also confirmed the orchestration
of gene expression between adjacent epi and der spots. Looking carefully, the dependencies of
signaling pathways (JAK-STAT, NF-κB, etc.) are variable due to the difference of epi-der interaction
from patient-by-patient; it could reflect the inter-personal differences in the efficacy of moleculartargeted drugs. In brief, this study proposed the first example of the comprehensive representation
of epi-der interaction via soluble factors. The ability of ST technologies will allow us to accelerate
the data-driven research of cutaneous pathophysiological processes in situ.

The exosome-associated miR-146a modulates cellular senescence and senescence-associated
secretory phenotype (SASP) in Head and Neck SCC (HNSCC)
BL Hill, A Calder, J Flemming, Y Guo, S Gilmore, A Linnenbach, A South, L Harshyne,
A Luginbuhl and MG Mahoney Thomas Jefferson University, Philadelphia, PA
There is a growing appreciation for SASP as a prime example of the critical crosstalk between
inflammation and cellular senescence, which is exploited in tumorigenesis, metastasis, immune
evasion, and therapy resistance in SCC. miR-146a is a potent regulator of the inflammatory response
through its modulation of IRAK1, NFkB and the proinflammatory chemokine, IL-8. The cadherin
desmoglein 2 (Dsg2), which plays essential roles in cell proliferation and migration, is upregulated
in many cancers and reduces both cellular and exosome-associated miR-146a, thus increasing
IL-8. Here, Visium spatial transcriptomic and single cell RNAseq confirmed that Dsg2 and IL-8 are
co-expressed at the leading edge of HNSCC tumors. RNAseq for miRNAs in CD9/63/81-positive
exosomes from patient plasma showed miR-146a was lower in those who did not respond to
treatment with the PD-1 inhibitor, nivolumab. To explore the consequences of miR-146a restoration
in these cells in vitro, we utilized the XMIRXpress system, which facilitates the overexpression of
miR-146a in cells and its loading into exosomes. Overall, In HPVpos UMSCC104 cells, miR-146a
reduced IRAK1 and IL-8 and promoted cell death. However, in highly aggressive HPVneg UMSCC1
cells, miR-146a enhanced SASP including a decrease in metabolic activity with no change in cell
viability and a shift to the G0/G1 phase with a reduction in nuclear size. Analysis of NFkB pathway
genes by qPCR showed reduced IRAK1 and PD-L1 but a compensatory up-regulation of IL-8. And in
conjunction with these attributes, an increase in cellular migration was observed. Taken together,
these results suggest that the Dsg2/miR-146/IL-8 signaling axis plays a role in distinct tumor cell
subsets in HNSCC through its modulation of SASP. And furthermore, that treatment with miR-146a
may render these tumors more responsive to ICI therapy.
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Generation and Characterization of a CRISPR-Cas9-Mediated XPC gene Knockout in Human
Skin Cells
A Nasrallah,1,2 E Sulpice,1,2 A Hammoud,1,2 JP Smits,3 X Gidrol1,2 and W Rachidi1,2
1 Grenoble Alpes University, Grenoble, France, 2 BGE, BIOMICS U1038, CEA, Grenoble,
France and 3 Department of Dermatology, Radboud Institute for Molecular Life Sciences
(RIMLS), Radboud University Medical Center (Radboudumc), Nijmegen, Netherlands
Xeroderma pigmentosum group C (XPC) is a multifunctional DNA damage recognition protein
involved in the global genome nucleotide excision repair (GG-NER) pathway. Mammalian cells
employ this pathway to eliminate bulky DNA lesions that induce double helix distortion caused
by mutagens such as UV radiation or cisplatin. Loss-of-function mutations in the XPC gene lead
to various malignancies, including skin cancers. Photosensitivity and the buildup of DNA damage
can both define the phenotype of XPC patients’ cells. To date, there is no relevant and reproducible
cellular model available that can mimic the course of the human XPC disease. We carried out, for
the first time, XPC gene editing in several immortalized skin cells (keratinocytes, fibroblasts, and
melanocytes) using RNP (ribonucleoprotein) CRISPR-Cas9 technology where we had a tremendous
editing efficacy. Characterization of the XPC gene mutation was validated at the mRNA and protein
expression levels via qRT-PCR, western blot, and immunofluorescence and at the DNA level via
automated Sanger sequencing. The viability of XP-C cells post UV radiation was further quantified by
Presto Blue staining and the repair activity of DNA damage was assessed by Immunocytochemistry
(ICC) via single-cell analysis. We showed that skin cells edited for the XPC gene recapitulate the
major phenotypes of XPC mutations: photosensitivity and impairment of UV-damage repair. These
cells will be used to investigate the etiology of skin cancers linked to XPC disease, unravel new
protein biomarkers required for skin cancer genesis, and eventually design an innovative treatment
or preventative measures for this disease. Finally, we will develop, for the first time, full XP-C skin
organoids using the 3 cell types (keratinocytes, fibroblasts, and melanocytes) harboring XPC gene
mutation.

ABE8e adenine base editor corrects COL7A1 nonsense mutation efficiently and safely
A Sheriff,1 I Guri,1 P Zebrowska,2 V Llopis-Hernandez,1 I Brooks,1 G Newby,3 D Liu,3
L Laczmanski,2 JA McGrath1 and J Jackow1 1 St John’s Institute of Dermatology, King’s
College London, London, United Kingdom, 2 Institute of Immunology and Experimental
Therapy, Polish Academy of Sciences, Wroclaw, Poland and 3 Broad Institute of Harvard and
MIT, Cambridge, MA, Boston, NY
Base editing, the introduction of a single base correction in genomic DNA, has the potential to
treat genetic skin diseases such as recessive dystrophic epidermolysis bullosa (RDEB), which is
characterized by mutations in the COL7A1 gene and type VII collagen (C7) deficiency. Hitherto,
base editing has been harnessed to correct disease-causing mutations but a reproducible platform
for efficient gene correction and a safe approach for clinical translation remain elusive. Adenine
base editors (ABEs) convert A-T base pairs to G-C base pairs without requiring double-stranded
DNA breaks or donor DNA templates. Here we employ ABE8e, a new variant of ABE, for gene
correction in primary RDEB fibroblasts harbouring the recurrent RDEB nonsense mutation c.5047
C>T (p.Arg1683*) in exon 54 of COL7A1 and use a next generation sequencing workflow to
interrogate post-treatment outcomes. Electroporation of ABE8e mRNA to a bulk population of
RDEB patient fibroblasts resulted in 94.6% correction of the pathogenic allele, restoring COL7A1
mRNA and expression of C7 protein in western blots and in 3D skin constructs. Unbiased offtarget DNA and RNA editing analysis did not detect off-target editing in treated patient-derived
fibroblasts. A silent ‘bystander’ mutation was installed by ABE8e proximal to the on-target site but we
diminished this by altering the concentrations of the ABE8e and sgRNA treatment, demonstratinga
dose-dependent relationship with the efficiency of bystander editing. Taken together, we have
established a highly efficient pipeline for gene correction in primary fibroblasts with a favourable
safety profile. This work lays a foundation for therapies for RDEB patients using ex vivo or in vivo
base editing strategies.
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Atopic polygenic risk score is associated with paradoxical eczema developing in psoriasis
patients treated with biologics
A Al-Janabi,1 S Eyre,4 AC Foulkes,1 AR Khan,2 N Dand,3 C Smith,5 C Griffiths,1 AP Morris4
and RB Warren1 1 Centre for Dermatology Research, University of Manchester, Manchester,
United Kingdom, 2 UCB Biopharma, Slough, United Kingdom, 3 Department of Medical and
Molecular Genetics, King’s College London, London, United Kingdom, 4 Centre for Genetics
and Genomics Versus Arthritis, University of Manchester, Manchester, United Kingdom and
5 St John’s Institute of Dermatology, King’s College London, London, United Kingdom
Biologic therapies for psoriasis, targeting tumour necrosis factor-α and the interleukin (IL)-17/12/23
axes, can cause paradoxical eczema. The mechanisms underlying this phenomenon are unknown.
We aimed to identify single nucleotide polymorphisms (SNPs) associated with paradoxical eczema
in biologic-treated psoriasis patients and explored whether polygenic risk scores (PRS) for atopic
disease were associated. We conducted a genome-wide association study (GWAS) of 3212 psoriasis
patients in the U.K. and Ireland treated with biologic therapies, of whom 88 developed paradoxical
eczema. Genome-wide significant (P <5x10-8) SNPs from published GWAS were used to generate
PRS for atopic eczema, (PRSAE), general atopic disease (PRSAT) or a combination (PRSCO), which were
tested for association with paradoxical eczema. Two lead SNPs reached genome-wide significance
for association with paradoxical eczema: rs192705221 (mapping near UNC5B, P = 9.52 × 10-10)
and rs72938898 (mapping to SLC1A2, P = 4.61 × 10-9). All three atopy PRS were associated with
paradoxical eczema (P <0.05); PRSCO had the strongest association (OR 2.04, 95% CI 1.27-3.29,
P = 0.003). Inclusion of PRSAE in a multivariable model including age, sex, atopic background, and
psoriatic arthritis history improved model fit (P = 0.018) and diagnostic ability, with an increase
in area under the curve from 0.67 to 0.69. Genetic burden for atopic disease is associated with
paradoxical eczema occurring in biologic-treated psoriasis patients, which could indicate shared
underlying mechanisms. Including genetic risk in multivariable models may have utility in adverse
event prediction and precision medicine.

S46 Journal of Investigative Dermatology (2022), Volume 138

In vitro modelling and high-throughput drug screening for sporadic arteriovenous
malformations
FN Michailidis,2,1 D Bryant,2,1 S Polubothu,2,1,4 D Zecchin,2,1 M Jiang,3 M Howell3 and
V Kinsler2,1,4 1 Genetics and Genomic medicine, University College London, LONDON,
United Kingdom, 2 Genetic Mosaicism and Precision Medicine Laboratory, Francis Crick
Institute, LONDON, United Kingdom, 3 High Throughput Screening Facility, Francis Crick
Insitute, London, United Kingdom and 4 Paediatric Dermatology, Great Ormond street
Hospital for Children, LONDON, United Kingdom
Sporadic arteriovenous malformations (AVMs) are congenital disorders of blood vessels which
present with strokes, life threating haemorrhages, pain and/or disfigurement. Current management
options are limited to high-risk, invasive procedures which are often ineffective. Recent genetic
studies have identified post-zygotic variants in three genes of the MAPK/ERK pathway as causative
in a third of cutaneous AVM patients. The variants identified are drivers in many cancers, and
pharmacologically targetable with repurposing of licensed inhibitors. Although some earlier work
using MAPKi inhibitors showed promise in in vitro and in vivo experiments, anecdotal case reports
results are variable. We hypothesised that an unbiased drug screen could provide an invaluable
approach for the identification of novel therapies or combinations. A CRISPR protocol was
developed and optimised to knock-in point mutations in immortalised human endothelial cell line
HUVEC/TERT2, generating a KRAS c.35G>T (p.G12V) line to be compared to its KRAS wildtype
(WT) control. Characterisation of intracellular signaling pathway activation, global gene expression
profiles, as well as cellular characteristics was undertaken, revealing increased MAPK pathway
activation as well as proliferation. Extensive optimisation of tissue culture conditions, as well as
optimisation of time points for measurement, allowed determination of the most robust readouts
for a FDA-approved high throughput drug-screen, namely proliferation as the primary endpoint. A
further readout was created by generating the AVM cell lines expressing the genetically encoded
FRET-based ERK activity biosensor, EKAREV, to be used as a secondary screening round. This novel
model of KRAS-mutant AVM is an important step in the study of this disease.
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Ribosome heterogeneity by rRNA methylation in skin cell senescence
G Yang,1,4 F Nagelreiter,1 M Schmid-Siegel,2,1 C Heissenberger1 and M Schosserer2,1,3
1 Institute of Molecular Biotechnology, Department of Biotechnology, University of Natural
Resources and Life Sciences, Vienna, Vienna, Austria, 2 CD Laboratory for Multimodal
Imaging of Aging and Senescence of the Skin, Medical University of Vienna, Vienna, Austria,
3 Austrian Cluster for Tissue Regeneration, Vienna, Austria and 4 Biochemistry Center (BZH),
Heidelberg University, Heidelberg, Germany
The accumulation of senescent cells is associated with several age-related pathologies and represents
a primary driver of skin aging. Senescence cells cause tissue damage by secreting a mix of proinflammatory cytokines and extracellular matrix remodeling factors. This study aims to elucidate
how ribosomes and protein translation change in cellular senescence. Particularly we focus on
alterations of the methylation patterns of ribosomal RNA. We exposed human dermal fibroblasts
to doxorubicin to induce cellular senescence and tested if specific methylations of ribosomal
RNA contribute to the senescent phenotype. We also measured total protein synthesis by OPP
incorporation and specific translation of senescence-associated mRNAs by polysome profiling.
Global protein synthesis, ribosome biogenesis, and nucleolar size surprisingly increased in senescent
compared to contact-inhibited quiescent cells. Furthermore, several differentially methylated sites,
either hyper- or hypo-modified, were present in the rRNA of senescent and quiescent compared
to proliferating cells. Methylation levels showed a correlation with the expression of snoRNAs
installing these modifications. By inhibiting specific snoRNAs, we confirmed the causality of these
modifications for either promoting or inhibiting 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. Ribosomal RNA modifications and
translation might provide future targets for the selective elimination of senescent cells or blocking
their harmful secretome.

An exome wide association study identifies new genetic determinants for palmar plantar
pustulosis
A Hernandez,1 L Thomas,2 P Baum,3 S Visvanathan,4 J Barker,1,5 M Løset,2 C Smith1,5 and
F Capon1 1 King’s College London, London, United Kingdom, 2 Faculty of Medicine and
Health Sciences, Norwegian University of Science and Technology, Trondheim, Norway,
3 Boehringer Ingelheim Pharma GmbH & Co., Biberach, Germany, 4 Boehringer Ingelheim
Pharmaceuticals, Ridgefield, CT and 5 St John’s Institute of Dermatology, London, United
Kingdom
Palmar plantar pustulosis (PPP) is a debilitating skin disorder that presents with painful pustules
on the palms and soles. Disease drivers are poorly understood, as the rarity of PPP has hindered
the ascertainment of substantial patient resources. Thus, the treatment of this condition remains an
unmet clinical need. Here, we sought to illuminate the genetic determinants of PPP by carrying out
the first exome-wide association study for this disease. We ascertained three independent resources,
including a total of 1,066 cases and 317,369 controls, originating from the UK (APRICOT and
PLUM studies), Finland (FinnGen project) and Norway (HUNT study). Following quality controls,
we carried out a meta-analysis of 39,579 common SNPs across the three cohorts. We identified an
exome-wide significant association within the class I Major Histocompatibility Complex, where
the lead SNP mapped to the CCHCR1 gene (rs130071, P=4.6 x 10-7). We also observed suggestive
associations at the CCDC92/DNAH10 (P=1.5 x10-5), IL4 (P=3.3 x10-5) and OAS3 (P=3.5 x10-5)
loci. Interestingly, an analysis of RNA-seq profiles generated from PPP patient skin revealed that
OAS3 was also up-regulated in lesional compared to non-lesional samples (fold-change 2.4;
FDR=1.6 x 10-4). These findings shed new lights on the genetic determinants of PPP and warrant
further investigations of the disease associated genes uncovered by our analysis.
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Serum interleukin-18 as a disease-specific marker of epidermolytic ichthyosis: a potential
therapeutic target
O Ansai,1 R Hayashi,1 T Miyauchi,2 T Katsumi,1 T Nishiguchi,1 A Hasegawa,1 K Natsuga,2
T Nomura3 and R Abe1 1 Division of Dermatology, Niigata University Graduate School
of Medical and Dental Sciences, Niigata, Japan, 2 Department of Dermatology, Faculty
of Medicine and Graduate School of Medicine, Hokkaido University, Sapporo, Japan and
3 Department of Dermatology, Faculty of Medicine, University of Tsukuba, Tsukuba, Japan
Epidermolytic ichthyosis (EI) is a major form of congenital ichthyosis and characterized by
erythroderma, marked scales, bulla, and erosions at birth. EI is recently classified as keratinopathic
ichthyoses and caused mainly by heterozygous mutations in the KRT1 or KRT10 genes, encoding
keratin (K) 1 or K10, respectively. No effective treatment strategy for EI has been established yet.
To investigate disease-specific markers and novel therapeutic targets in EI, we examined serum
samples for 9 patients with congenital ichthyoses including five EI patients, one ichthyosis
with confetti patient, one Netherton syndrome patient, and two autosomal recessive congenital
ichthyosis patients. Firstly, multiplex bead-based cytokine assays were performed in serum
samples for congenital ichthyoses patients and healthy controls. Several inflammatory cytokines
were elevated in serum for EI patients and we focused on interleukin(IL)-18 which was markedly
elevated in EI patients. ELISA analysis also revealed serum IL-18 significantly increased in EI patients
(3675.5±1869.7 pg/mL, mean±SEM) compared with healthy controls and other types of ichthyosis
patients (226.7±40.9 pg/mL, p<0.001). Further, to investigate whether mutant K1 promotes IL-18
production in keratinocytes, we generated cDNA constructs harboring wild-type or mutant KRT1
and performed in vitro experiments. HaCaT cells expressing mutant K1 showed NLRP3 aggregated in
the cytoplasm, suggesting NLRP3 inflammasome activation and its downstream caspase-1-mediated
IL-18 activation. Our results might suggest a novel pathogenic hypothesis for EI in which mutant
keratins cause NLRP3 inflammasome activation and a novel treatment option using IL-18 blockade.

Identification of DNA methylation signatures associated with atopic eczema
J Sampson, G Scotland, D McCartney, R Marioni and SJ Brown Centre for Genomic and
Experimental Medicine, University of Edinburgh, Edinburgh, United Kingdom
Atopic eczema is a complex trait caused by the interaction of multiple genetic and environmental
factors. DNA methylation is an epigenetic modification involved in gene regulation that is also
influenced by genes and the environment. We aimed to determine if methylation patterns are
associated with an eczema diagnosis in a population-based cohort. Blood-based genome-wide
DNA methylation data were obtained for 1341 individuals from the Generation Scotland cohort,
a family-structured, population-based cohort of 20,000 individuals aged 18-99 years from across
Scotland, UK. Methylation status was assessed at 773,658 sites using the Illumina EPIC array.
Eczema diagnosis was ascertained via linkage to electronic health records and data were available
for 220 eczema cases and 1121 controls. An epigenome-wide association model was conducted
using linear regression adjusting for age, sex, smoking status, atopic comorbidities and technical
covariates. It revealed nominally significant associations (p<1×10-5) between methylation at 19 CpG
sites and an eczema diagnosis. Thirteen CpG sites were located in protein-coding genes involved
in inflammation and aspects of tissue architecture, 9 of which had been associated with eczema
or other atopic comorbidities in independent EWAS and GWAS studies. Six CpG sites were found
in non-coding regions that may be involved in gene regulation, including one CpG site within the
MHC Class I locus. These results suggest a specific DNA methylation pattern is associated with
atopic eczema, but further work is needed to assess whether this is the cause or the consequence
of atopic skin inflammation.

Phenotypic Effects of Genetic Loss of Function in Tyrosine Kinase 2 Using Large-Scale
Biobanks
N Raghupathy, E Kvikstad, E Holzinger, I Catlett and J Maranville Bristol Myers Squibb,
Princeton, NJ
We used a naturally occurring germ-line genetic variant in tyrosine kinase 2 (TYK2 [P1104A,
rs34536443]), which has been shown to cause partial loss of function and protect against
autoimmune disease, to survey the phenotypic consequences of reduced TYK2 function. We
performed phenome-wide association studies (PheWAS) in 2 large biobanks (FinnGen and UK
Biobank) and across public case-control genetic studies using Open Targets Genetics. This study
found additional support for a protective effect (odds ratio [OR] ≤0.8, P < 1 x 10-4) of TYK2
partial loss of function in multiple autoimmune diseases, including rheumatoid arthritis, psoriasis,
psoriatic arthritis, systemic lupus erythematosus, sarcoidosis, type 1 diabetes, inflammatory bowel
disease, and hypothyroidism. We did not observe any novel phenotypic associations that could
highlight safety concerns for TYK2 inhibition. Additionally, we used well-powered and focused
analyses to demonstrate that TYK2 partial loss of function is not associated with nonselective
Janus kinase inhibitor safety concerns in any of the genetic studies. Our meta-analysis across the
included studies showed no association with increased risk of cardiovascular disease (OR 0.97;
P = 0.02; 258,279 cases / 549,387 controls), venous thromboembolism (OR 0.97; P = 0.52; 11,966
cases / 260,704 controls), and lymphoma (OR 1.06; P = 0.47; 2687 cases / 220,721 controls).
TYK2 P1104A, a partial loss-of-function polymorphism, enables assessment of TYK2 involvement
in immune-mediated disease and other pathologies. Loss of function in TYK2 reduces the risk of
immune-mediated disease but does not significantly increase the risk of cardiovascular disease,
thromboembolism, or lymphoma.

CLDN1 is associated with autosomal recessive congenital ichthyosis
J Mohamad,1,2 L Samuelov,1,2 S Assaf,1,2 L Malki,1 K Malovitski,1,2 N Adir,3 E Granot,4
M Pavlovsky,1,2 O Sarig1 and E Sprecher1,2 1 Division of Dermatology, Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel, 2 Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv,
Israel, 3 Schulich Faculty of Chemistry, Technion, Haifa, Israel and 4 Shoham Medical Center,
Pardes Hana, Israel
Autosomal recessive congenital recessive (ARCI) refers to a large and genetically heterogeneous
group of non-syndromic disorders of cornification featuring diffuse scaling. Ichthyosis, leukocyte
vacuoles, alopecia and sclerosing cholangitis (ILVASC) syndrome is a rare autosomal recessive
syndromic form of ichthyosis. The disease usually results from premature termination codon-causing
pathogenic variants in CLDN1 encoding CLAUDIN-1 (CLDN1). Here, we aimed at delineating the
genetic basis of autosomal recessive congenital ichthyosis in two adult siblings. The two patients
displayed lamellar ichthyosis and one patient had underwent liver transplantation in early childhood
due to biliary atresia. Her affected sister had normal liver function. No hair or dental anomalies
were observed. Whole exome sequencing revealed a homozygous missense variant, c.242G>A
(p.Arg81His), in CLDN1 in the two ARCI patients. Mutations in CLDN1 are known to be associated
with ILVASC syndrome but have not been shown to cause ARCI. The ARCI-associated variant in
CLDN1 resulted in decreased CLDN1 expression in patient skin. 3D protein modeling predicted
that p.Arg81His induces deleterious conformational changes. Accordingly, HaCaT cells transfected
with a construct expressing the mutant CLDN1 cDNA featured decreased levels and mis-location
of CLDN1 as compared with cells expressing the wildtype cDNA. In conclusion, we describe the
first pathogenic missense variant in CLDN1 shown to result in ARCI.
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Human iPSC-derived-keratinocytes, a new useful model to identify and explore pathological
phenotype of Epidermolysis Bullosa Simplex
J Coutier,2 S Martineau,1 S Domingues,2 M Saidani,2 M Jarrige,2 H Polveche,2 A Darle,2
N Holic,1 S Hadj-Rabia,3 C Bodemer,3 G Lemaitre,1 C Martinat1 and C Baldeschi1
1 Genodermatose, INSERM UEVE 861, ISTEM, Corbeil-essones, France, 2 Centre d’étude
des cellules souches, Corbeil-Essonnes, France and 3 Department of Dermatology, Hopital
Universitaire Necker-Enfants Malades, APHP, Paris, France
Epidermolysis Bullosa Simplex (EBS), an autosomal dominant skin disorder, is characterized by skin
fragility. Genetically, majority of cases are related to missense mutations in two keratin genes, KRT5
or KRT14, leading to cytolysis of basal keratinocytes and intraepidermal blistering. Progress towards
identification of treatments have been hampered by incomplete understanding of the mechanisms
underlying this disease, and availability of relevant and reliable in vitro models recapitulating the
physiopathological mechanisms. Recent advances in stem cell field have fueled the prospect that
these limitations could be overcome thanks to the availability of disease-specific human induced
pluripotent stem cells (hiPSC). Here we generated hiPSC-derived keratinocytes from patients carrying
KRT5 dominant mutations and compared them to non-affected hiPSC-derived keratinocytes as
well as their primary counterparts. Our results demonstrated that EBS hiPSC-derived keratinocytes
displayed proliferative defects, increased capacity to migrate, alteration of ERK signaling pathway
and cytoplasmic keratin filament aggregates as observed in primary EBS keratinocytes. Of interest,
EBS hiPSC-derived keratinocytes exhibited a downregulation of hemidesmosomal proteins revealing
the different effects of KRT5 mutations on keratin cytoskeletal organization. Combination of culture
miniaturization and treatment with the chaperone molecule 4-PBA, our results demonstrated that
hiPSC-derived keratinocytes represent a suitable model for identifying novel therapies for EBS.

Gene therapy of an EPPK-causing K9 variant using a CRISPR/Cas9 nickase mediated approach
in primary keratinocytes
T Trafoier Dermatology, Medical University Innsbruck, Innsbruck, 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 coding
for type I intermediate filament (IF) protein keratin 9 (K9). The integration of mutant K9 into the
IF cytoskeleton has a dominant negative effect resulting in IF fragility and massive thickening of
palmoplantar skin. The aim of this project was to correct the IF fragility in EPPK patient-derived
primary keratinocyte (KC) cultures by gene editing. We identified edited single cell clones with
a premature STOP-codon on the mutated allele. In contrast to cultured bulk patient KCs, which
exhibited IF clumping upon stress, gene edited clones showed a stable K9 IF structure after heat
stress application similar to wild type (WT) controls. Recently, we identified a family carrying a
premature STOP-codon in one K9 allele with very mild symptoms. This supports our in vitro data,
which shows that knock-out of a single mutated allele strongly ameliorates symptoms of EPPK. Gene
editing, however, poses the risk of unintended small insertions or deletions, gross chromosomal
rearrangements as well as translocations. The risk for off-target editing was minimized by employing
a double nickase approach, designing a gRNA specific for the mutated allele and electroporating
ribonucleoproteins into KCs. We evaluated the safety of our approach by performing a CAST-Seq
analysis of treated patient cells, which revealed a high safety profile: only on-target effects but no
off-target mediated translocations.

Instrument-free single-cell resolution of transcriptome in human skin
S Demouche,1,2 R Poncin,3 C Grolleau,1,2 M Merandet,1,4 D Bergerat,1,4 S Majello,3
D Dimitrova,3 S Lipin,3 J Bouaziz1,2 and H Le Buanec1 1 HIPI, INSERM U976, Hôpital
Saint-Louis, Paris, France, 2 Department of Dermatology, Hôpital Saint-Louis, Assistance
Publique-Hôpitaux de Paris (AP-HP), Paris, France, 3 Scipio bioscience, Paris, France and
4 Inovarion, Paris, France
Single-cell RNA sequencing is a promising and robust technique that has been widely applied in
the field of dermatology to study the transcriptional profile of each cell at very high resolution.
Here we tested the compatibility of the novel instrument-free single-cell RNA-sequencing kit,
recently developed by Scipio bioscience, on human skin cells. Human skin punch biopsy was first
mechanically treated for a separation into dermis and epidermis fractions, then each fraction was
separately processed for cell dissociation. Subsequently, single-cell RNA sample preparation was
achieved using the proprietary reversible hydrogel technology that provides results comparable
to current microfluidic instrument-based techniques. In the application reported here, chemically
linked barcode bead—cell tandems were dispersed in the hydrogel in the liquid state. Upon
gelation the tandems were immobilized, but small lysis agents that diffuse freely were subsequently
added. Following cell lysis mRNA molecules from individual cells were captured on the adjacent
barcodes. Successive steps were reverse transcription, PCR amplification, cDNA sequencing, and
bioinformatic analysis. We profiled the transcriptome of 3609 single cells from healthy skin. We
identified 15 cell subtypes in the epidermis and 15 cell subtypes in the dermis. SingleR annotation
based on reference data revealed all the major cell types commonly described in the literature as
well as rare cell populations such as T-cells, dendritic cells, macrophages and Langerhans cells.
Furthermore, the gene expression signatures were assessed and were comparable to the data from
literature. We demonstrate single-cell RNA-sequencing using Scipio bioscience’s kit as an effective
strategy to dissect the heterogeneity and the complexity of human skin.

Research on skin cells unravels general mechanisms of neurological degeneration
M Wagner,1 F Khalid,1 G Zhu,1 P Maity,1 K Lindenberg,2 B Landwehrmeyer,2 S Kochanek,3
K Scharffetter-Kochanek,1 M Mulaw4 and S Iben1 1 Dermatology, University of Ulm, Ulm,
Germany, 2 Neurology, University of Ulm, Ulm, Germany, 3 Gene therapy, University of
Ulm, Ulm, Germany and 4 Molecular Medicine, University of Ulm, Ulm, Germany
Cockayne syndrome (CS) is a childhood disorder of developmental delay, degeneration and signs
of premature aging. Neurological degeneration is one hallmark of the disease. Using patient skin
fibroblasts, we could describe a novel pathomechanism in CS, ribosomal dysfunction leading to a
loss of protein homeostasis. As loss of proteostasis characterizes most aging-associated neurological
diseases, we asked if ribosomal dysfunction may contribute to the development of these disorders.
By RNA-sequencing and analysis we defined the gene expression signature of CS patient skin
cells and compared it to published gene expression signatures of neurological disorders. Amongst
others, Huntington’s disease (HD) gene expression patterns matched with CS. Huntington is a
dominant inherited, fatal late-onset disease of striatal neurodegeneration, characterized by choreatic
movements, sarcopenia and personality disorders. The molecular pathomechanism of HD is
unknown and here we propose a novel hypothesis. We can show that gene expression patterns
derived from CS can discriminate HD from healthy controls to 100%. ChIP analysis revealed that
huntingtin, the protein whose mutation causes HD, binds to the rDNA, encoding for the rRNA
backbone of the ribosome. Pre-rRNA synthesis and processing is disturbed in cells of HD patients.
The accuracy of the translation at the ribosome is reduced, leading to misfolded proteins that are
carbonylated by the elevated reactive oxygen species (ROS) in HD cells. The striking similarities
between a childhood disorder of premature aging and an aging-associated disease validates CS as
a model for aging research and justifies research on rare diseases.
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Normalization of MCP1 and sCD40L after systemic treatment with bone marrow derived
mesenchymal stromal cells correlated with clinical benefits in patients with recessive
dystrophic epidermolysis bullosa
M Arriba,1 L Martínez-Santamaría,1 R Sacedón,3 R Maseda,2 L Quintana,2 N Butta,4
S Herraiz-Gil,1 R De Lucas,2 M Del Río1 and M Escámez1 1 Department of Bioengineering,
UC3M-CIBERER-IIS-FJD-CIEMAT, Madrid, Spain, 2 Department of Dermatology, La Paz
University Hospital, Madrid, Spain, 3 Department of Cell Biology, Faculty of Medicine,
Complutense University, Madrid, Spain and 4 Hematology Unit, La Paz University HospitalIdiPAZ, Madrid, Spain
RDEB is an incurable rare blistering disorder due to a lack of collagen VII, causing mucocutaneous
damage complicated with systemic inflammation. Mesenchymal stromal cells (MSC) have
immunomodulatory, antinflammatory and tissue-regenerative properties. Four clinical trials of
intravenous MSC in RDEB, one of them by us (Mesensistem-EB, NCT04153630), found temporary
clinical benefits but the therapeutic mechanism remain elusive. We have reported the regulation
of MCP1 and TGFβ correlating with the health improvement of an RDEB patient after systemic
MSC. We have explored this matter in the context of Mesensistem-EB in which 8 RDEB paediatric
patients were treated with 3 intravenous injections (2-3 millions of MSC/kg/infusion) separated by
21 days. Elevated MCP1 levels in 5 of the patients normalized in 4 of them for one year; while
levels were steadily normal in the other 3 patients before and after treatment. In this cohort, TGFβ
levels were normal in 7 children and without suffering global or individual relevant changes after
the treatment. However, the level of a profibrotic member of the TNF family, sCD40L, normalized
alongside MCP1 in the same 5 individuals after MSCs. Moreover, C Reactive Protein levels and
EBDASI were improved or stabilized after the treatment in 4 of these patients. Thus, normalization
of MCP1, by down or up-regulating it levels might be a relevant event in the therapeutic action of
MSC valuable to be further explored.
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A genome-wide association study of 4.6 million individuals in the EAGLE eczema consortium
identifies 100 loci associated with atopic dermatitis
A Budu-Aggrey,1 A Kilanowski,2 M Sobczyk,1 C German,3 M Standl2 and L Paternoster1 1 MRC
Integrative Epidemiology Unit, University of Bristol, Bristol, United Kingdom, 2 Institute of
Epidemiology, Helmholtz Zentrum München, Munich, Germany and 3 23andMe, Inc. 223
N Mathilda Ave, Sunnyvale, CA
We have undertaken a large-scale genome-wide association study of atopic dermatitis. In our
discovery analysis (865,244 individuals of European ancestry and 127,663 non-Europeans)
genetic data was imputed to the HRC reference and variants >1% minor allele frequency were
meta-analysed. 81 loci (32 novel) were associated (p<5x10-8) in Europeans, including loci that
implicate SATB1, NEU4/PDCD1, TNFRSF1B and RGS14/LMAN2 genes. 19 additional loci
(14 novel) were identified in a multi-ancestry analysis. Replication was sought in 2.9 million
Europeans, 525,348 Latino and 174,015 African ancestry individuals. All 81 European loci
replicated. 11 multi-ancestry loci replicated in at least one of European, Latino or African ancestry
replication datasets. CD3 primary blood cells showed the strongest enrichment of GWAS signals
amongst DNase I hypersensitive peaks (OR=5.8, p=2x10-13) in a GARFIELD analysis, whereas
the strongest enrichment in skin was found in foreskin keratinocytes (OR=2.0, p=0.008). In the
eQTL enrichment with GTEx data (in MAGMA) the strongest enrichment was observed in whole
blood (p=2x10-14), with other tissues (including skin, p=9x10-6) showing weaker, but significant
enrichment. LD score regression found high levels of genetic correlation between atopic dermatitis
and expected traits: asthma (rg=0.53), hay fever (rg=0.51) and eosinophil count (rg=0.27), but
also interesting genetic correlations with depression and anxiety (rg=0.17) and gastritis (rg=0.31).
Multi-omic data sources (eQTL, pQTL, differential expression, Mendelian gene and variant effect
prediction annotations) were combined in our gene prioritisation pipeline to identify potential
causal genes at the 81 European loci. Many of these genes are in pathways previously implicated in
atopic dermatitis (e.g. cytokine signalling, antigen presentation and NF-κB inflammatory signalling).
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Optimising specificity and applicability of base editing for COL7A1 mutations in recessive
dystrophic epidermolysis bullosa
I Brooks,1 P Zebrowska,2 L Laczmanski,2 JA McGrath1 and J Jackow1 1 St John’s Institute
of Dermatology, King’s College London, London, United Kingdom and 2 Institute of
Immunology and Experimental Therapy, Polish Academy of Sciences, Wroclaw, Poland
Base and prime editors are novel CRISPR variants that reduce the risk of off-target effects by
avoiding double-stranded DNA cleavage, bypassing the need for homology-directed repair. As
such, these tools offer great therapeutic potential for inherited skin diseases such as recessive
dystrophic epidermolysis bullosa (RDEB), a severe blistering skin disorder caused by bi-allelic lossof-function mutations in COL7A1, which encodes type VII collagen (C7) the major component of
anchoring fibrils in skin basement membrane. Current therapies for RDEB are limited, but ex vivo
and in vivo COL7A1 base or prime editing therapies offer the potential of a single intervention
treatment to restore normal protein production. This study compared DNA editing specificity,
safety, and efficiency on RDEB fibroblasts harbouring a homozygous c.4448 G>A (p.Gly1483Asp)
mutation in COL7A1. First, we corrected the pathogenic mutation on both alleles in primary patient
fibroblasts, using adenine base editor (ABE8e) mRNA together with single guide RNA (sgRNA).
Lipofectamine MessengerMax was used to deliver the ABE and sgRNA systems into the cells.
Different concentrations of sgRNA to ABE demonstrated 100% bi-allelic correction using a 1:2 ratio
of sgRNA to ABE8e; this correction was achieved without introducing any bystander mutations. The
functionality of this correction is being evaluated with western blot and in 3D skin models. Our
pre-clinical translational research findings underscore the potential of base editing as an efficient
and safe gene therapy strategy for RDEB.

A genome-wide association study of hand eczema in the Dutch general population
FM Rosenberg,1 P van der most,2 L Loman,1 D Dittmar,1 H Snieder2 and MA Schuttelaar1
1 Dermatology, University Medical Center Groningen, University of Groningen, Groningen,
Netherlands and 2 Epidemiology, University Medical Center Groningen, University of
Groningen, Groningen, Netherlands
Genetic effects play a role in hand eczema (HE), according to population-based twin and candidate
gene studies. However, the genetic factors responsible for HE are not fully understood. Therefore, the
aim of this study was to identify and characterize genetic loci associated with HE in Lifelines, a Dutch
general population-based prospective cohort and biobank study. The primary analysis consisted of
2.789 cases with self-reported HE and 12.316 healthy controls without self-reported HE, eczema,
atopic dermatitis (AD) and/or contact allergy. Secondary analyses were performed, including I)
a selection with self-reported HE cases and less stringent controls (only no self-reported HE), and II)
case-control matching based on age and gender on primary and secondary analyses. Genomewide association studies (GWAS) using logistic regression analyses, adjusted for age and sex, were
performed on all analyses. The secondary analysis with less stringent controls was additionally
adjusted for AD. In both the primary and secondary analyses, we found multiple genome-wide
significant single nucleotide polymorphisms (SNPs) at locus 20q13.33. The lead SNP (rs8114049)
of the primary analysis is an intron variant mapping to RTEL1 and RTEL1-TNFRSF6B genes
(p-value = 2.053x10-11). An in-silico look-up revealed that this SNP is in linkage-disequilibrium
with variants previously associated with atopic diseases. Our primary analysis also found significant
SNPs in nearby genes TNFRSF6B, ZGPAT, SLC2A4RG, ZBTB46, ARFRP1, LIME1 and STMN3.
All secondary analyses, with and without adjustment for AD, showed significant SNPs in similar
nearby genes. In conclusion, this is the first study that has found an association between locus
20q13.33 and HE, independent of adjustment for AD.
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Differential DNA Methylation of microRNA-encoding Genes in Psoriatic Epidermis Highlights
the Wnt Pathway
D Verma,1 N Kasic,1 F Jeppson,1 C Bivik-Eding,1 M Lysiak,3 S Zamani Fekri,1 J Das2 and
C Enerbäck1 1 Biomedical and Clinical Sciences (BKV), Ingrid Asp Psoriasis Research Center,
Division of Dermatology, Linköping University, Linköping, Sweden, 2 Bioinformatics, Core
Facility (KEF), Cell Biology, Faculty of Medical and Health Sciences, Linköping University,
Linköping, Sweden and 3 Department of Biomedical and Clinical Sciences (BKV), Linköping
University, Linköping, Sweden
Psoriasis is an immune-mediated skin disease driven by the interplay between genetic predisposition
and environmental factors. Epigenetic modifications have been reported in psoriasis, but the
methylation of miRNA-encoding genes (MIRs) has not previously been explored. Using reduced
representation bisulfite sequencing, we performed exhaustive genome-wide methylation profiling
of MIR in lesional, non-lesional and healthy epidermis. We identified substantial differential
methylation in MIRs (DM-MIRs), of which 14 intersecting DM-MIRs clearly distinguished the
three skin phenotypes. Network analysis of the miRNA-target genes demonstrated the striking
enrichment of the Wnt signaling pathway, not only in the inflammatory state but also in disease
susceptibility. Mechanistically, we demonstrated that psoriasis-associated cytokines promoted the
increased methylation of certain MIRs, with a corresponding decrease in RNA expression. Our
findings add a new level of complexity to miRNA regulation in psoriasis and provide a proof of
concept that a psoriatic micro-milieu may regulate miRNA transcription through a methylationdependent mechanism.

Oxidative Stress Modulation by Carnosine in Scaffold Free Human Dermis Spheroids Model:
A Proteomic Study
G Aiello,3,2 F Rescigno,1 A D’Amato,2 G Baron,2 G Aldini,2 M Carini2 and M Meloni1 1 In
Vitro Innovation Center, VitroScreen Srl, Milan, Italy, 2 Department of Pharmaceutical
Sciences, University of Milan, Milan, Italy and 3 Department of Human Science and Quality
of Life Promotion, Telematic University San Raffaele, Rome, Italy
Carnosine is an endogenous dipeptide with antioxidant and scavenger properties, shown to prevent
aging and photoaging process by in vivo and in vitro models on different human tissues. Here
an advanced quantitative proteomic approach (high-resolution mass spectrometry and network
analyses) was applied to a 3D scaffold-free dermal spheroids model to investigate the biological
responses induced by carnosine in human dermis. Primary human dermal fibroblasts from a 50-yearsold donor were seeded in hanging drops to develop dermis spheroids. After treatment with 150 μM
L-carnosine for 7 and 14 days, collagen type III expression was evaluated by immunofluorescence
on whole mount 3D tissues in high-resolution Z-stacks. Proteomic analysis was performed by nLC
MS/MS (orbitrap Fusion) after proteins extraction and trypsin digestion. Collagen III localization
confirmed the preservation of dermal physiological phenotype and quantitative label free proteomics
analysis provides a wide description of dermis dynamic behaviour through extracellular matrix
(ECM) modulation over time. In long term culture a progressive senescent profile of the spheroids
was reached with upregulation of oxidative stress proteins. Carnosine induced a modulation with a
positive effect on mitochondria metabolism, ECM assembly, apoptosis and aging restoring a younger
profile: 204 differentially regulated proteins increased ECM remodelling (basigin and TMSB4X), cellmatrix interactions, cellular fate and tissue architecture. ROS signalling reduction and activation
of antioxidant/detoxification genes (MGST3 and GSTP1) confirmed the protection of carnosine
against oxidative stress and aging. Miniaturized 3D scaffold free dermis spheroids in combination
with advanced quantitative proteomics analysis provide a predictive and complete approach for
human tissue profiling and personalized therapies.
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Development of a non-invasive, non-viral RNA therapy approach for dystrophic epidermolysis
bullosa
B Liemberger,1 J Bischof,1 T Kocher,1 M Ablinger,1 E Murauer,1 A Nyström,2 V Wally,1
E Mayr,1 J Bauer3 and U Koller1 1 EB House Austria, Research Program for Molecular
Therapy of Genodermatoses, Department of Dermatology and Allergology, University
Hospital of the Paracelsus Medical University Salzburg, Salzburg, Austria, 2 Department of
Dermatology, Medical Center - University of Freiburg, Freiburg, Germany and 3 Department
of Dermatology and Allergology, University Hospital of the Paracelsus Medical University
Salzburg, Salzburg, Austria
In this study we aim to correct mutations within COL7A1 that cause malfunction, reduction or
complete absence of type VII collagen in the skin’s basement membrane zone (BMZ), leading to
dystrophic epidermolysis bullosa (DEB), a severe and rare skin blistering disease associated with
a high risk of skin cancer as well as increased mortality. Therefore, we use a 3’-RTMS6m repair
molecule to develop a safe, non-viral, non-invasive and efficient in vivo RNA therapy for DEB.
This RTM-S6m, cloned into a non-viral minicircle-GFP vector, is capable to correct all mutations
occurring between exon 65 and exon 108 of COL7A1 via a trans-splicing reaction between the repair
molecule and the mutated mRNA. We tested the efficiency and specificity of the RTM in vitro in DEB
keratinocytes and fibroblasts and confirmed correct trans-splicing on mRNA level via qPCR analysis,
NGS as well as type VII collagen expression via immunofluorescence (IF) staining of transfected
cells. Additionally we used a complex of 3’-RTMS6m with liposomes to deliver the RTMS6m
onto DEB skin equivalents and were able to show a partial restoration of the type VII collagen
expression at the BMZ, confirmed via IF staining of cryosections. Based on the conclusion that we
can efficiently correct DEB keratinocytes and fibroblasts in an in vitro setting, we are aiming to
analyze the functionality of the 3’-RTMS6m repair molecule in a DEB xenograft mouse model in vivo.

Traceless, homology-directed repair-mediated gene editing for junctional epidermolysis
bullosa
I Petkovic,1 J Bischof,1 T Kocher,1 O March,1 B Liemberger,1 S Hainzl,1 D Strunk,2 H Binder,2
J Bauer1 and U Koller1 1 EB House Austria, Salzburg, Austria and 2 Cell Therapy Institute,
SCI-TReCS, Salzburg, Austria
In this study, we used combinations of Cas9 or Cas9 nickase (Cas9n) and single gRNA (sgRNA)
ribonucleoprotein (RNP) complexes with single-stranded oligonucleotides (ssODN) to induce
homology-directed repair (HDR) in junctional epidermolysis bullosa (JEB) keratinocytes with a
pathogenic mutation in exon 52 of COL17A1. To assess the correction efficiency, treated patient
keratinocytes were then analysed via next generation sequencing (NGS), Western Blot, sqRTPCR, Flow cytometry and immunofluorescence stainings of cell monolayers as well as 3D skin
equivalents. Flow cytometry analysis indicated correction efficiencies of ~60 %, while NGS analysis
revealed the precise installation of the desired edit in almost ~38 % of cells. Furthermore, 3D
equivalents generated from these treated keratinocytes revealed the accurate deposition of C17 along
the dermal-epidermal basement membrane zone (BMZ). Taken together, our data suggest that high
correction efficiencies as well as the precise nature of the HDR-mediated edits make this approach
clinically relevant for the correction of monogenetic skin diseases such as JEB.
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Immune cell population of cutaneous neurofibromas
S Peltonen,1,2 RA Kallionpää,3 KM Le,3 E Martikkala,3 I Leivo3 and J Peltonen3 1 Department
of Dermatology and Venereology, University of Gothenburg, Gothenburg, Sweden,
2 Department of Dermatology and Venereology, University of Turku, Turku, Finland and
3 Institute of Biomedicine, University of Turku, Turku, Finland
Neurofibromatosis 1 (NF1) is one of the most common genodermatoses and cutaneous
neurofibromas (cNFs) manifest in almost every adult with NF1. The immune microenvironment
of cNFs is incompletely known. A total of 60 cNFs from ten patients with NF1 were used for
immunolabeling. Tumor T-cells were visualized and counted based on positive reaction for CD3,
CD4, CD8 and FoxP3. CD68 and CD163 were used to detect macrophages. The aggregation of
cells at the tumor margin was separately assessed for the topmost part of the tumor covered by
epidermis. Nine cNFs were analysed by separating the overlying skin and the tumor, and isolating
genomic DNA from both tissues. The T cell receptor (TCR) CDR domain was sequenced to compare
the T cell profiles of cNFs and the skin. Mass spectrometric analysis of 15 cNFs and the overlying
skin was performed to compare the expression of inflammation-related pathways in skin and cNF.
Intratumoral T cells were detected in all samples, and the T-cell population of cNFs was clearly
CD4-dominant. Most samples displayed aggregation of CD3 positive cells at the tumor margin in
the area underlying epidermis. The density of CD68 positive macrophages was higher in cNFs from
older patients (P=0.019). CD163 positive cells suggestive of M2 macrophages were abundant in
cNFs. TCR sequencing showed that the T-cell populations of the tumor and overlying skin were
clearly distinct. The number of productive TCR rearrangements observed in cNFs (mean 1,200) was
significantly lower compared to skin (mean 5,190; P<0.001). The mass spectrometry data showed
that many processes related to T cells were downregulated in cNFs. This study gives an overview
of tumor immune microenvironment of cNFs and paves the way for detailed studies to elucidate
potential therapeutic targets for the treatment or for the prevention of the growth of cNFs.

Strategies to improve in vivo survival of Mesenchymal Stromal Cells after injection in
immunodeficient mice
M Bonnet des Claustres,1 M Titeux,1 J Peltzer,2 S Gaucher1 and A Hovnanian1 1 INSERM
U1163 - Institut Imagine, Paris, France and 2 Research and Cell Therapy Department, Military
Blood Transfusion Center, Clamart, France
Recessive dystrophic epidermolysis bullosa (RDEB) is one of the most severe skin diseases and is
caused by loss-of-function mutations in COL7A1 encoding type VII collagen (C7). Patients with
RDEB suffer since birth from skin and mucosal blistering and develop severe local and systemic
complications resulting in a poor prognosis. Mesenchymal stromal cells (MSC) have been shown
to have therapeutic potential to improve wound healing and skin inflammation in RDEB patients
due to their capacity to express C7 and their anti-inflammatory properties. Clinical trials have
shown transient improvement of RDEB patients with allogeneic MSC derived from healthy donor’s
bone marrow (BM-MSC). The aim of this work is to optimize BM-MSC in vitro conditioning prior
to their injection in murine models to improve their survival in the skin and mucosae. We first
transduced healthy human BM-MSC with a fluorescent and bioluminescent reporter lentiviral
vector with an efficiency of 60% without modifying their MSC phenotype. Transduced BM-MSC
were cultured under hypoxic or normoxic conditions and were supplemented with either platelet
lysate or foetal calf serum. BM-MSC were then injected subcutaneously (SC) or intravenously (IV)
in immunodeficient mice. The behaviour of transduced BM-MSC upon their administration in
mice was assessed using the bioluminescent reporter vector by means of in vivo imaging. After
SC injection of BM-MSC, the bioluminescent signal remained localized to the site of injection for
at least 7 months (ongoing monitoring). When BM-MSC were injected IV, the bioluminescence
signal was not detected after 10 days. The optimization of in vitro conditioning and routes of
administration of BM-MSC to improve their biodistribution and survival in murine models as assessed
by in vivo imaging should contribute to develop efficient and persistent treatment of wounded skin
and mucosae in the perspective of clinical translation for RDEB.
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Identification of high-yield genomic areas for assessing early photocarcinogenesis in sunexposed skin
S Grant, ME Fitzgerald, S Rosario, P Singh, B Foster, W Huss, L Wei and G Paragh Roswell
Park Comprehensive Cancer Center, Buffalo, NY
Cutaneous squamous cell carcinomas (cSCC) evolve from early mutated clones of keratinocytes.
Numerous genomic regions are highly susceptible to UV mutagenesis. Previous studies indicate
differences in clonal mutation burden across skin sites of differing UV exposure. Our current work
is aimed at identifying mutations in normal skin (NS) that are associated with more advanced
photocarcinogenesis (PCG). We have used our computational tool “hotSPOT” to identify regions
most likely to be mutated in cSCC, actinic keratoses (AK), and sun-exposed (SE) NS. The genomic
locations of mutation hotspots in cSCC and NS were compared, revealing significant overlap
(mean = 28.21%, p < 0.05). Based on this finding, we hypothesized that mutational hotspots found
in both cSCC and NS may aid in evaluating the photocarcinogenic progression of SE NS. cSCC
mutational hotspots were then evaluated in NS. Numerous areas of known cancer-promoting genes
were enriched with mutations in NS. Further analysis revealed cSCC mutation hotspots capture
more mutations in chronically SE NS than intermittently SE NS (p < 0.0001). We then used logistic
regression to differentiate NS samples by SE history based on mutation frequency in cSCC, AK, and
NS hotspots, which yielded an overall classification accuracy of 81.5%. Subset selection of these
data identified genomic regions of mutation hotspots shared by NS and cSCC were most influential
for identifying sun-exposure status. Our results show that hotspots shared by NS and cSCC can serve
as targets for genomic studies of early PCG. Many highly mutated regions in cSCC have not been
studied in NS. Therefore, our data highlight the need for a comprehensive assessment of all cSCC
mutation hotspots in SE NS samples to identify all high-yield genomic areas for studying early PCG.

Heterozygous pathogenic variants affecting the the highly conserved VWFA domain of
integrin-β4 cause isolated nail dystrophy
K Malovitski,1,2 O Meijers,1 E Cohen Barak,3,4 J Bergman,5 N Adir,6 S Shalev,3,7 J Schwartz,8
H Evans,8 E Sprecher1,2,8 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 Bruce and Ruth Rappaport Faculty of Medicine, Technion-Israel Institute of
Technology, Haifa, Israel, 4 Department of Dermatology, Haemek Medical Center, Afula,
Israel, 5 Department of Dermatology & Skin science, The University of British Columbia,
Vancouver, BC, Canada, 6 Schulich Faculty of Chemistry, Technion-Israel Institute of
Technology, Haifa, Israel, 7 Institute of Human Genetics, Haemek Medical Center, Afula,
Israel and 8 Pachyonychia Congenita Project, Holladay, UT
Pathogenic variants in ITGB4 cause various forms of autosomal recessive epidermolysis bullosa
(EB). ITGB4 encodes integrin-β4, which plays a critical role in the maintenance of the skin basement
membrane integrity. Here, we aimed to delineate the genetic basis of dominant isolated nail
dystrophy in 2 families. We studied a total of five affected individuals with nail dystrophy and
no other cutaneous or extra-cutaneous findings. Whole exome sequencing revealed a different
heterozygous missense variant in ITGB4 gene in each of the 2 families. Both mutations co-segregated
with the disease phenotype in the families, were classified as pathogenic by various prediction
tools and are ultra-rare. Of interest, protein modeling revealed that the two ITGB4 variants as well
as a previously identified nail dystrophy-causing ITGB4 mutation, are clustered within the highly
conserved VWFA domain of integrin-β4 and are predicted to cause structural changes or protein
mis-folding. In conclusion, dominant mutations in ITGB4 affecting the VWFA domain of integrin-β4
cause isolated nail dystrophy.
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Application of nanopore sequencing in identifying null mutations and intragenic copy number
variations in filaggrin gene
Y Chang,1 Y Lin,1 F Chiu,2 M Akiyama3 and C Hsu1 1 Department of Dermatology, National
Cheng Kung University Hospital, College of Medicine, National Cheng Kung University,
Tainan, Taiwan, 2 Department of Dermatology, Townsville University Hospital, Douglas,
QLD, Australia and 3 Department of Dermatology, Nagoya University Graduate School of
Medicine, Nagoya, Japan
Mutations in the gene encoding filaggrin (FLG) have been identified as the cause of ichthyosis
vulgaris (IV) and shown to be major predisposing factors for atopic dermatitis. The profilaggrin
protein consists of 10-12 filaggrin monomer repeats arranged in tandem, which arise from an ultralong sequence of exon 3 comprised of near-indistinguishable repeats, demonstrating intragenic
copy number variations (CNVs). As such, it was not until 2006 that null mutations in FLG could
be detected using the newly developed long-range polymerase chain reaction (PCR) technique.
However, this technique is labor-intensive, time-consuming and costly. Nanopore sequencing is
a third-generation sequencing technology with ability to sequence longer reads of DNA and RNA
in real-time. In the present study, five Taiwanese IV patients were recruited. We applied nanopore
sequencing for detecting FLG CNVs, yielding concordant results with those obtained from traditional
PCR. Mutation analysis with nanopore sequencing revealed compatible mutation status with those
unveiled by PCR-based Sanger sequencing. We subsequently estimated the total cost and time
required in our lab for sequencing the entire FLG using PCR-based Sanger sequencing, whole-exome
sequencing or nanopore sequencing. The last accounts for around 1/5 of the cost and less than 1/3
of the time when compared with the first. Herein, we propose that nanopore sequencing has the
potential to be a more cost-effective and time-efficient technique for conducting molecular analysis,
particularly for the detection of CNVs and null mutations in patients with IV.
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Dermcidin: a new player in a familiar case of Hidradenitis Suppurativa
PM Tricarico,1 R Gratton,1 C Del Vecchio,1 B Ura,1 E Sommella,2 K Chersi,3 B Krismer,4
B Schittek,4 M Boniotto5 and S Crovella6 1 IRCCS Burlo Garofolo, Trieste, Italy, 2 University
of Salerno, Fisciano, Italy, 3 Azienda Sanitaria Universitaria Giuliano Isontina, Trieste, Italy,
4 University of Tübingen, Tübingen, Germany, 5 University Paris-Est Créteil, Créteil, France
and 6 Qatar University, Doha, Qatar
Hidradenitis suppurativa (HS) is an inflammatory skin disease with a multifactorial aetiology that
involves a strict interplay between genetic factors, immune dysregulation and lifestyle. Familial forms
represent 40% of the total HS cases and show an autosomal dominant mode of inheritance of the
disease. By studying an HS family we found a rare DCD gene frameshift insertion in heterozygosis
(rs538180888); DCD encodes for dermcidin (DCD), an antimicrobial peptide (AMP) produced by
sweat glands. AMPs are considered key effectors of cutaneous innate immune responses and are
normally constitutively expressed in human epithelia by keratinocytes, neutrophils, sebocytes or
sweat glands; deregulation in the expression of AMPs, including DCD, may be associated with
the etiology of inflammatory skin diseases, such as HS. Considering that the expression of DCD
is specifically limited to sweat, DCD levels were measured in patients and healthy controls. We
observed a significant reduction of DCD levels in the patients’ sweat when compared to the controls.
We showed in silico that the identified frameshift variant disrupts the ORF of DCD and results in a
33 amino acid peptide with a completely altered sequence affecting both the N-term and the C-term
partitions, hence impairing the antimicrobial activity of DCD. We confirmed this altered activity
by observing lack of bactericidal effect on planktonic S. aureus, S. epidermidis and S. lugdunensis;
moreover, mutated DCD was not able to limit biofilm formation or to eradicate pre-formed biofilm
by S. aureus. Taken together, our findings obtained by genetic analysis on familial HS highlight a
novel potential actor playing a role in HS etio-pathogenesis, since the absence of DCD will lead to
bacterial biofilm formation and possible dysbiosis.
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Genotype-phenotype correlation analysis in recessive dystrophic epidermolysis bullosa using
in situ germline mouse genome editing technique
T Shimbo,1 S Takaki,1,2 K Ikegami2 and K Tamai1 1 Osaka university, Suita, Japan and
2 StemRIM.Inc, Ibaraki, Japan
Recessive dystrophic epidermolysis bullosa (RDEB) is an intractable skin genetic disease
characterized by the skin fragility leading to the recurrent blistering. The mutations in COL7A1
gene, encoding type VII collagen (C7) that forms anchoring fibrils, cause RDEB. RDEB patients
are known to show variable prognosis, likely influenced by the position of pathogenic mutations.
However, as the mutations in COL7A1 gene distribute across the gene without any apparent
hotspots and the majority of RDEB patients harbor the mutations in a compound heterozygous
manner, the genotype-phenotype correlation is not fully elucidated. Here, we propose a fast and
robust framework to understand how each pathogenic mutation impact of the function of type VII
collagen using i-GONAD, a CRISPR based method for rapid genome editing. i-GONAD removes
time- and cost-consuming steps in generating genetically modified mice and enables to establish
multiple genetically modified mice in a single laboratory. As a proof-of-concept study, we chose
three COL7A1 mutations relatively common in Japanese RDEB patients (E2857X, c.5818delC, and
6573+1G>C). Using i-GONAD, we introduced these three mutations to the corresponding locations
in the mouse genome. Mice with the 5818delC type mutation in a homozygous manner died soon
after birth with blistering. The mice with E2857X and 6573+1G>C type homozygous mutations
showed milder RDEB related phenotype. Mice with the c.5818delC/E2857X mutations, most of the
RDEB patients have mutations in a compound heterozygous manner, presented an intermediate
phenotype between the c.5818delC and E2857X homozygous mice. These phenotypes in each
mouse well recapitulated the phenotypes seen in human patients. Together, we have shown that
our method is a powerful tool to analyze how the COL7A1 mutations detected in RDEB patients
impact on the skin integrity. We believe the proposed strategy will facilitate studies to develop a
better RDEB therapy.

Nanoneedles for gene editing in Epidermolysis Bullosa
SA Mustfa,1 M Dimitrievska,2 C Wang,1 JA McGrath,2 J Jackow2 and C Chiappini1 1 Centre
for Craniofacial and Regenerative Biology, King’s College London, London, United Kingdom
and 2 St. John’s Institute of Dermatology, King’s College London, London, United Kingdom
Recessive Dystrophic Epidermolysis Bullosa is an autosomal recessive disorder caused by loss of
function mutations in COL7A1 causing mucocutaneous blistering and scarring, with considerable
morbidity and mortality. A few early phase gene therapy trials have been reported as potential
therapeutic approaches. The targeted nature of base editing is well suited to restore COL7A1
functionality in RDEB, if supported by an effective delivery strategy. Nanoneedles are a “bed of
nail” substrate that interface tightly with cells for gene transfer in primary, hard to transfect cells
and exposed tissue layers. Nanoneedle-based transfection (nanoinjection) has minimal toxicity
and perturbation of cell function, making it an ideal candidate for efficient base editing in RDEB.
Here we show that base editing of RED fibroblasts by nanoinjection is highly efficient without
observable toxicity, providing significant improvement over lipofection. We edited fibroblasts form
an RDEB patient harbouring the compound heterozygous mutation for c.5047C>T (p.Arg1683*)
and c.7344+4G>A (IVS95+4G>A). Our nanoinjection approach of adenine base editing (ABE)
targeted the c.5047C>T mutation using conical nanoneedles (5μm height, 600nm base, 20nm tip,
2μm spacing). The fibroblast cultured on nanoneedles showed retained morphology, high viability
and proliferative capacity indicative of good cytocompatibility. We compared the ABE7.10 and
ABE8e editors (mRNA + gRNA) targeting the c.5047C>T mutation loaded at different ratios and
concentrations of mRNAs and gRNA on nanoneedles, using lipofection as control. Nanoneedles
interfaced with the cells delivered the ABEs directly to the intracellular space. At 48h, the optimal
editing efficiency for ABE7.10 by nanoinjection was 17%, as compared to 6% by lipofection.
When using ABE8e nanoinjection, editing efficiency increased to 46%, resulting in 82% total of
the wild-type G allele as compared to 65% for lipofection. The edited cells were assessed for C7
production and DEJ assembly.

Role of TGFβ1 in combination with N-acetyl cysteine in the response of squamous cell
carcinoma to photodynamic therapy
M Gallego-Rentero,1,2 M Gutiérrez-Perez,1 J Nicolás,1,2 L Najera,3 E Carrasco1,2 and
Á Juarranz1,2 1 Universidad Autónoma de Madrid, Madrid, Spain, 2 Instituto Ramón y Cajal
de Investigación Sanitaria, Madrid, Spain and 3 Hospital Puerta de Hierro, Madrid, Spain
In the present study, we aim to understand the implications of transforming growth factor β1 secreted
by cancer-associated fibroblasts (CAFs) in the resistance of cutaneous squamous cell carcinoma
(cSCC) cells to photodynamic therapy (PDT), as well as the effects of the combination of PDT
with N-acetyl cysteine (NAC). PDT is widely used for the treatment of cSCC, and it involves the
combination of visible light, molecular oxygen and a photoactive compound (photosensitizer),
leading to cell death owing to the generation of reactive oxygen species. TGFβ1 produced by
CAFs has been implicated in cancer resistance to therapies, although its role in the resistance of
cSCC to PDT has not been fully addressed yet. Related to this, NAC, a well-known treatment for
pulmonary fibrosis, is known to reduce TGFβ1 levels in the tumor microenvironment. Thus, NAC
in combination with PDT could improve the treatment of cSCC by counteracting the effects of CAF
derived TGFβ1. To address this, we investigated the impact of CAF-derived conditioned medium on
the response of cSCC cells to PDT. CAFs from patients with in situ and invasive cSCC were cultured
and CAF derived conditioned medium, enriched in TGFβ1, was subsequently used to treat two
established human cSCC cell lines, A431 and SCC13, before exposing them to PDT. An induction
of resistance to PDT was observed in A431 but not in SCC13 cells. Data obtained from CGH-arrays
and Western blot assays shed light on the molecular mechanisms behind this differential induction of
resistance to PDT and, interestingly, pre-treatment of CAFs with NAC prevented this effect. Overall,
our results highlight TGFβ1 as a potential target for the optimization of PDT and point to NAC as a
promising adjuvant agent for the treatment of cSCC.

Optimising Staphylococcus aureus-targeted therapies for atopic dermatitis using a
mathematical modelling approach
J Lee, T Miyano and RJ Tanaka Imperial College London, London, United Kingdom
Killing S. aureus has been hypothesised as a promising therapy for atopic dermatitis (AD) as it
produces virulence factors that damage the skin barrier. However clinical trials of S. aureus-targeted
therapies for AD showed conflicting results as to whether they improve AD severity. We investigated
the possible causes of these conflicting results to optimise S. aureus-targeted therapies using a
mathematical modelling approach. We first developed a quantitative systems pharmacology (QSP)
model that describes AD pathogenesis through the dynamic interactions between S. aureus and
Coagulase Negative Staphylococci (CoNS), which we assumed to have no detrimental effects on
skin barrier and inflammation. We next developed a mechanistic model describing the roles of
S. aureus and S. epidermidis in AD pathogenesis to investigate how the reported detrimental effects
of S. epidermidis on skin barrier may affect the efficacy of S. aureus-targeted therapies. The QSP
model replicated clinically observed detrimental effects of S. aureus-targeted therapies, S. hominis
A9 (bacteriotherapy) and flucloxacillin (antibiotic), on AD severity. The model-based meta-analysis
using the QSP model suggested that killing CoNS worsens AD severity and that S. aureus-specific
killing improves disease severity if CoNS strains have no detrimental effects on the skin barrier.
Simulations of the mechanistic model demonstrated that killing S. aureus can lead to barrier damage
due to the increase in S. epidermidis density. S. aureus-targeted therapies that kill S. aureus slowly
and strongly inhibit its virulence factor production may be more effective to prevent S. epidermidis
overgrowth by maintaining competition between the two species.
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High efficiency and safe base editor correction of recurrent COL7A1 mutations underlying
dominant dystrophic epidermolysis bullosa
M Dimitrievska, JA McGrath and J Jackow St. John’s Institute of Dermatology, King’s College
London, London, United Kingdom
Dominant dystrophic epidermolysis bullosa (DDEB) is an inherited blistering skin disease caused by
heterozygous mutations in COL7A1, which encodes type VII collagen (C7), the major component
of anchoring fibrils that maintain the integrity of the dermal-epidermal junction. Most COL7A1
mutations in DDEB are single nucleotide variants, resulting in glycine substitutions within the C7
triple helix. Functionally, such mutations cause impaired assembly or secretion of C7 and result
in dominant-negative interference through faulty C7 assembly of wild-type and mutant chains
into anchoring fibrils. Adenine base editing (ABE) mediates A-T to G-C base pair changes and is
particularly suited to correcting G>A mutations, which account for over 60% of DDEB cases. Here,
we used base editing to target three of the most common recurrent COL7A1 mutations (all in exon 73)
which result in DDEB. Patient derived fibroblasts carrying either c.6082 G>A (p.Gly2028Arg), or
c.6100 G>A (p.Gly2034Arg), or c.6127 G>A (p.Gly2043Arg) in of COL7A1 were edited using ABE8e
and a single guide RNA (sgRNA) targeting each mutation. Electroporation and lipid nanoparticle
delivery methods of the base editing tools into the cells were tested, with lipofection yielding higher
editing efficiency for all these mutations. Notably, we achieved 100% base correction of the c.6100
G>A mutation using lipofection, with no bystander mutations present. Western blot analysis of the
100% edited cells demonstrated less intracellular retention and normal levels of C7 secretion into
the extracellular matrix, comparable to wild-type fibroblasts. Base editing is a promising approach
to correct the dominant-negative interference phenotype of DDEB. Using lipofection, which is an in
vivo compatible method of base editor delivery, makes the results of this study especially relevant
for future clinical translation

Genome-wide association studies identify genetic variants associated with comorbidities of
atopic dermatitis and psoriasis
J Saklatvala,1 A Hartley,2 R Ramessur,3 A Budu-Aggrey,2 SJ Brown,4 C Smith,3 J Min,2 N Dand1
and L Paternoster2 1 Medical and Molecular Genetics, King’s College London, London,
United Kingdom, 2 MRC-Integrative Epidemiology Unit, University of Bristol, Bristol, United
Kingdom, 3 St John’s Institute of Dermatology, King’s College London, London, United
Kingdom and 4 Centre for Genomic and Experimental Medicine, University of Edinburgh,
Edinburgh, United Kingdom
Atopic dermatitis (AD) and psoriasis are common, chronic inflammatory skin diseases that carry a
significant comorbidity burden, with patient populations showing increased prevalence of a range of
conditions, including cardio-metabolic, respiratory, and psychiatric disorders. Predictive biomarkers
for comorbidity development can help direct at-risk patients towards preventative lifestyle and/or
clinical interventions which will improve patient outcomes and reduce overall healthcare burden.
We identified 92 established or hypothesised AD and psoriasis comorbidities (73 common to
both diseases) with prevalence >2% in UK Biobank (UKB). Disease status for each condition was
determined for UKB study participants (n = 496,901, of which 14,761 AD-affected and 8,546
psoriasis-affected) using self-reporting, hospital diagnoses and cancer and death registries. For
each comorbidity with sufficient statistical power to detect common risk factors with strong effect
(36 comorbidities in AD, 34 in psoriasis), we performed a genome-wide analysis to identify genetic
variants contributing significantly different disease risk in AD- or psoriasis-affected individuals
compared to AD or psoriasis unaffecteds. This approach identified genome-wide significantly
different effect estimates at 55 genomic loci across 16 comorbidities in AD (most notably asthma,
congestive heart failure and type 2 diabetes) and 20 loci across 13 comorbidities in psoriasis (notably
hypertension and dyslipidaemia). These findings reveal potential genetic biomarkers for increased
comorbidity risk in AD and psoriasis. Our findings will inform mechanistic work and support further
large-scale studies to validate and establish clinical utility.
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The Spectrum of PLEC Sequence Variants and Related Plectinopathies Including Novel
Association with Epidermolysis Bullosa Pruriginosa
H Vahidnezhad,1 L Youssefian,1 A Tavasoli,1 N Harvey,1 H Mahmoudi,2 E Kalamati,1
A Varghaei,3 F Vahidnezhad,4 A Saeidian1 and J Uitto1 1 Dermatology and Cutaneous
Biology, Thomas Jefferson University, Philadelphia, PA, 2 Tehran University of Medical
Sciences, Tehran, Iran (the Islamic Republic of), 3 Urmia University of Medical Sciences,
Urmia, Iran (the Islamic Republic of) and 4 UCSC Silicon Valley Extension, University of
California, Santa Cruz, Santa Clara, CA
Plectin, a cytoskeletal linker and intermediate filament protein ubiquitously expressed in many cell
types, is encoded by PLEC. Plectin consists of three main domains that determine its functionality:
the N-terminal domain, the rod domain, and the C-terminal domain. Molecular defects in PLEC
correlating with the functional aspects lead to a group of rare heritable disorders, plectinopathies.
These multisystem disorders include an autosomal dominant form of epidermolysis bullosa
simplex (EBS-Ogna), limb girdle muscular dystrophy (LGMD), and an autosomal recessive form
of epidermolysis bullosa simplex (EBS), which may associate with muscular dystrophy (EBS–
MD), pyloric atresia (EBS–PA), and/or congenital myasthenic syndrome (EBS-MyS). In this study,
genotyping of over 800 Iranian patients with epidermolysis bullosa by a gene-targeted sequencing
panel or whole-exome sequencing identified 15 patients with disease-causing PLEC variants.
Analysis of the clinical spectrum of plectinopathies in our cohort and in the literature indicated a
relationship between the variant locations in PLEC and phenotypic manifestations. Most EBS-MD
patients are found to have at least one variant in the central rod domain of the plectin and/or the
C-terminal domain, whereas EBS, EBS-PA, and EBS-MD typically present with variants outside these
domains. In addition, a novel association of a homozygous nonsense variant in PLEC was observed
in a patient with EB pruriginosa, MD, and MyS. This study integrated our seven novel PLEC variants
with previously published data totaling 115 variants to provide the most complete overview of
pathogenic PLEC variants and related disorders.

Availability of mRNA Obtained from Peripheral Blood Mononuclear Cells for Mutational
Analysis in Dystrophic Epidermolysis Bullosa
E Akasaka, H Nakano and D Sawamura Dermatology, Hirosaki University Graduate School
of Medicine, Hirosaki, Japan
Dystrophic epidermolysis bullosa (DEB) is an inheritable blistering disease caused by mutations in
COL7A1, which encodes type VII collagen. To address the issue of genotype-phenotype correlations
in DEB, analyzing the consequences of COL7A1 mutations using mRNA is indispensable. Herein
we established a novel method for testing the effect of mutations in DEB using COL7A1 mRNA
extracted from peripheral blood mononuclear cells (PBMCs). We investigated the consequences
of four COL7A1 mutations (c.6573 + 1G > C, c.6216 + 5G > T, c.7270C > T and c.2527C > T)
in three Japanese individuals with recessive DEB. The novel method detected the consequences
of two recurrent COL7A1 mutations (c.6573 + 1G > C, c.6216 + 5G > T) and a novel COL7A1
mutation (c.7270C > T) accurately. In addition, it detected aberrant splicing resulting from a COL7A1
mutation (c.2527C > T) which was previously reported as a nonsense mutation. Furthermore, we
revealed that type VII collagen-expressing cells in PBMCs have similar cell surface markers as
mesenchymal stem cells; they were CD105+, CD29+, CD45-, and CD34-, suggesting that a small
number of mesenchymal stem cells or mesenchymal stromal cells are circulating in the peripheral
blood, which enables us to detect COL7A1 mRNA in PBMCs. Taken together, our novel method
for analyzing mutation consequences using mRNA obtained from PBMCs in DEB will significantly
contribute to genetic diagnoses and novel therapies for DEB.

The role of rare variants in male-pattern hair loss: Analysis of whole exome sequencing data
in the UK Biobank
SK Henne,1 R Aldisi,2 S Sivalingam,3 LM Hochfeld,1 C Maj,2 O Borisov,2 MM Nöthen,1
PM Krawitz2 and S Heilmann-Heimbach1 1 Institute of Human Genetics, University Hospital
Bonn, Bonn, Germany, 2 Institute for Genomic Statistics and Bioinformatics, University of
Bonn, Bonn, Germany and 3 Core Unit for Bioinformatics Data Analysis, University of Bonn,
Bonn, Germany
Male-pattern hair loss (MPHL) is a highly heritable and prevalent form of hair loss. While genomewide association studies (GWAS) have provided insights into the contribution of common genetic
variants to MPHL etiology, the relevance of rare variants is unclear. In this study, we tested for a
contribution of rare coding variants to MPHL etiology based on exome data of 72,469 men from
the UK Biobank. We performed SKAT-O and GenRisk gene-based association analyses as well as
single-variant tests, followed by interpretation, risk prediction modelling and enrichment testing.
Men were classified as cases or controls based on self-reported hair loss pattern (1-unaffected,
2-frontotemporal balding, 3-frontotemporal and vertex balding, 4-baldness of the top of the scalp).
We used three classification schemes: (i) controls (pattern 1) were compared to cases (patterns 2-4),
(ii) supercontrols (pattern 1, age ≥ 60) were compared to severe cases (pattern 4, age < 60) and
(iii) controls (patterns 1-2) were compared to cases (patterns 3-4), addressing a plausible self-report
misclassification between patterns 1 and 2. The overall contribution of rare variants to MPHL based
on risk prediction was minimal. Nevertheless, our analyses identified significant associations of
MPHL and rare variants in 125 genes and 2 single variants. Associated genes include previously
implicated candidate genes (e.g. WNT10A) and novel candidate genes at and beyond GWAS risk
loci (e.g. CDH1, SPINK5). We further observe an enrichment of genes causative for monogenic
trichoses. In summary, while our data point to a low contribution of rare coding variants to MPHL,
they provide evidence for candidate genes and variants at and beyond known risk loci and suggest
an association between monogenic trichoses and the common MPHL phenotype.

Sephardic Ancestry in Recessive Dystrophic Epidermolysis Bullosa Individuals Carrying the
Prevalent c.6527insC Mutation
EM Warshauer,1 P Maier,2 I Fuentes,3 G Runfeldt,2 M Escámez,4 L Valinotto,5 A Brown,6
F Palisson,7 A Hovnanian8 and D Roop1 1 Charles C. Gates Center for Regenerative
Medicine, University of Colorado School of Medicine, Denver, CO, 2 Gene by Gene,
Houston, TX, 3 Centro de Genética y Genomica, Facultad de Medicina Clínica Alemana,
Universidad del Desarrollo, Santiago, Chile, 4 Departamento de Bioingeniería e Ingeniería
Aeroespacial (UC3M), División de Biomedicina Epitelial, Centro de Investigaciones
Energéticas, Medioambientales y Tecnológicas (CIEMAT), Centro de Investigación Biomédica
en Red de Enfermedades Raras, ISCIII (CIBERER-ISCIII) - IIS-FJD, Universidad Carlos III de
Madrid, Madrid, Spain, 5 Center for research in Genodermatosis and Epidermolysis Bullosa
(CEDIGEA), Buenos Aires, Argentina, 6 Avotaynu Research Partnership LLC, Englewood,
NJ, 7 Facultad de Medicina Clínica Alemana, Universidad del Desarrollo, Santiago, Chile
and 8 Department of Genetics, Necker-Enfants Malades (AP-HP), University of Paris, Paris,
France
Epidermolysis Bullosa is a clinically and genetically heterogeneous rare blistering skin disorder.
The most severe variant, Recessive Dystrophic Epidermolysis Bullosa (RDEB), is caused by lossof-function mutations in the type VII collagen gene (COL7A1). The COL7A1 c.6527insC mutation
in RDEB individuals is curiously prevalent and carries a unique genetic history. In this study,
approximately 100 RDEB patients with the c.6527insC founder mutation from Spain, France,
Argentina, Chile, Colombia, and the USA were investigated to identify common Sephardic
ancestry. Nearly all individuals inherited a Sephardic segment that encompasses the c.6527insC
mutation, despite mixed ancestry elsewhere in the genome and no knowledge of recent Sephardic
ancestry. An age estimate analysis for the shared c.6527insC-containing haplotypes suggests an
origin for the founding population dating around 500 years ago on the Iberian Peninsula. The
identification of homogeneous RDEB subpopulations with common ancestral origins coupled with
the development of promising gene and cell based regenerative therapies, will together facilitate
the efficient implementation of new treatments for RDEB.
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Overlaps between inflammatory dermatoses and ichthyoses: need for novel therapeutic
approaches
K Süßmuth,1 J Bodes,1 S Eyerich,2 J Fischer,3 S Ständer1 and V Oji1 1 Derpartment of
Dermatology, University Hospital Münster, Münster, Germany, 2 Center of Allergy and
Environment, Technical University of Munich and Helmholtz Center Munich, Munich,
Germany and 3 Institute of Human Genetics, University of Freiburg, Freiburg, Germany
Ichthyoses form a heterogeneous group of well-defined inherited skin diseases. However, the
comorbidity of these cornification disorders needs to be further investigated, as psoriasiform skin
lesions and/or atopic manifestations may be observed in many affected individuals. We recruited
64 patients with ichthyoses, 29 psoriasis and 37 atopic dermatitis (AD) patients, assessed the
disease severity by the Ichthyosis Area Severity Index (IASI; 0-48) and pruritus characteristics by
the Neuroderm Questionnaire. Further, we performed immunohistochemical stainings of CCL27,
Nos2, filaggrin, β-defensin-2 and CD1a on 15 skin samples of ichthyoses and compared them to
psoriasis and AD. In ichthyosis the median disease severity was 8 with highest scores in Netherton
syndrome (NTS). Generalized pruritus occurred in 84% of patients with a median intensity of
3 on the numeric rating scale (0-10). 13% described neuropathic itch qualities and 15 patients
showed an impaired quality of life due to itch. Of note, almost 50% with systemic therapy still
described moderate pruritus. In AD pruritus was significantly higher than in the group of psoriasis
and ichthyosis (p ≤ 0,01). Staining of CCL27 and Nos2 revealed a psoriasis-like phenotype in more
than 50% of ichthyosis patients. Filaggrin deficiency was not only observed in ichthyosis vulgaris
(IV), but also in congenital ichthyoses and X-linked ichthyosis. ß-defensin-2 was present in some
samples, and there were two patients (IV and XLI) with high levels of CD1a. Atopic diathesis was
not only prevalent in IV and NTS, but among all subtypes. We conclude that immunological
characterization of ichthyoses according to a psoriasiform or atopic diathese pattern could improve
treatment of the disease. Novel targeted therapies may be subject of future clinical studies in
ichthyosis to improve itch, skin inflammation and probably scaling.
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Exploring the relationship between acne and mental health
B Mitchell,1 J Saklatvala,2 NG Martin,1 C Smith,2 J Barker,2 M Renteria1 and M Simpson2
1 QIMR Berghofer Medical Research Institute, Brisbane, QLD, Australia and 2 King’s College
London, London, United Kingdom
Acne vulgaris is a highly heritable and common skin disorder. Acne lesions primarily impact facial
skin and severely inflamed lesions may leave permanent scars that have been associated with longterm psychosocial consequences. Individuals with severe acne have been reported to have elevated
rates of depression, anxiety, suicidal ideation and other mental health disorders. Nonetheless, the
shared biology between these disorders and the direction of causality remains unclear. We used
summary statistics from the largest available genome-wide association studies to date, to examine
the genetic overlap between acne and seven mental health disorders. Next, we applied Generalised
Summary-data-based Mendelian Randomisation to test for evidence of possible causal relationships
between acne and each mental disorder. Increased risk of acne was significantly genetically
correlated with increased risk of depression, anxiety, schizophrenia and bipolar disorder –
with the largest genetic correlation occurring with bipolar disorder (rg = 0.18; P=6.7e-05) – and an
acne genetic risk score significantly predicted a reported history of depression, anxiety and bipolar
disorder (P<0.001). We also observed a causal relationship between increased risk of acne and
increased risk of depression (OR=1.04 [95% CI 1.02-1.07]). Here, we show evidence of shared
genetic pathways that jointly influence risk for acne and several mental health disorders, suggesting
that the co-morbidity between these disorders may be genetically mediated, and provide evidence
of the direction of causation. Future work will consist of further interrogation of these results,
particularly through the exploration of regional genomic overlap and underlying pathway analysis.
These results provide novel insight into the relationships and underlying mechanisms between
acne and mental health disorders which may improve our ability to diagnose, prevent or manage
such conditions.
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Phenotypic-genotypic expansion of plectinopathy in a patient with muscular dystrophy and
immune-mediated myasthenia gravis
H Vahidnezhad,1 Z Saffarian,2 L Youssefian,1 A Tavasoli1 and J Uitto1 1 Dermatology and
Cutaneous Biology, Thomas Jefferson University, Philadelphia, PA and 2 Tehran University of
Medical Sciences, Tehran, Iran (the Islamic Republic of)
A 26-year-old female presented with blistering skin lesions since infancy, hair loss, proximal
motor weakness, nasal tone speech, swallowing problem, and droopy eyes. Upon neurological
examination, normal cognition, inability to walk unassisted, bilateral ptosis with a full range of
extraocular movements, weak gag reflex, generalized muscle atrophy, and decreased deep tendon
reflexes were detected. Her electromyography revealed small polyphasic muscle unit action
potentials, minimal insertional activities, myopathic changes, motor, and sensory increased latency,
decreased amplitude, reduced velocity, and normal F wave. These findings were compatible with
a neuromuscular junction disorder, i.e., myasthenia gravis (MG) and muscular dystrophy. The
acetylcholine receptor antibody test revealed a titer of 2.36 nmol/L (normal range: ≤ 0.4 nmol/L).
The titer of serum creatine phosphokinase was 422 IU/L which was higher than normal. The nature
of skin lesions was compatible with epidermolysis bullosa. Whole-exome sequencing was performed
with the clinical suspicion of muscle-related plectinopathy in which a novel homozygous nonsense
variant in PLEC was identified. Besides, muscle biopsy and staining with Hematoxylin and Eosin,
modified Gomori Trichrome, Cytochrome c oxidase + Succinate dehydrogenase, Nicotinamide
adenine dinucleotide, and dehydrogenase-tetrazolium reductase showed chronic atrophic changes,
necrosis/regeneration, increased internalization of nuclei, and severe endomysial fibrosis. These
pathological findings were compatible with muscular dystrophy. She was treated with a stepwise
incremental dose of steroid up to 30 mg/day for 6 weeks which resulted in significant improvement
in her swallowing and skin lesions in addition to ptosis. Her MG composite scale was decreased
from 22 to 12. A combination of muscular dystrophy and immune-based myasthenia gravis and
molecular findings are novel findings in this case with PLEC mutations.

A case report illustrating the problem of VUS identification in the genetic diagnosis of
congenital ichthyosis
P Bernard,3 N Pell-Vidal,1,2 S Courrech,1 J Mazereeuw-Hautier3 and N Jonca1,2 1 Infinity,
University of Toulouse, CNRS, Inserm, UPS, Toulouse, France, 2 Federal Institute of Biology,
CHU Toulouse, Purpan hospital, laboratory of biology cellular and cytology, Toulouse,
France and 3 CHU Toulouse, Hôpital Larrey, Centre de Référence des maladies Rares de la
Peau, Service de Dermatologie, Toulouse, France
NGS gene panel screening significantly improves diagnosis of congenital ichthyoses, a genetically
heterogeneous group of keratinization disorders with more than 60 causative genes. However, it
can occur that variants of uncertain significance (VUS) are detected and therefore no definitive
diagnosis could be established. We report the case of a female patient with congenital ichthyosis
and palmoplantar keratoderma, born to healthy caucasian non-consanguineous parents without any
family history of ichthyosis. At birth she presented with erythroderma and rapidly developed fine
white scales. Then she developed thicker scales and palmar hyperlinearity, without any other clinical
abnormality. NGS panel (108 genes) analysis revealed in ABCA12 a pathogenic heterozygous
missense mutation (c.4139A>G) inherited from the father and an in-frame deletion (c.7304_7306del)
classified as a VUS inherited from the mother. Two other previously unreported heterozygous
missense VUS were identified in DSG1 (c.3080T>C) and PERP (c.215C>T). The PERP VUS was
predicted to affect a splicing acceptor site, thus leaning toward likely pathogenic. Our analysis of
copy number variants (CNVs) revealed no gain or loss of DNA. In conclusion, the genetic variants
we identified are compatible with the ichthyosis phenotype (ABCA12 heterozygous compound
variants) as well as with the palmoplantar keratoderma (DSG1 and/or PERP heterozygous variants).
But additional arguments of pathogenicity, provided in particular by in vitro functional assays, are
needed to reclassify the VUS identified and determine whether they are responsible for the clinical
phenotype of the patient.

Interleukin-1β, Cyclooxygenase-2 and Prostaglandin E2 Receptor 4 Genetic Polymorphisms
May Modulate Inflammation Influencing the Severity of Psoriasis
L Gomes,1 A Santos,1,2 Â Gil,1,2 P Filipe,3 P Quinhones-Levy1,2 and M Bicho1,2 1 Laboratory
of Genetic, Ecogenetic and Human Health, Institute of Environmental Health, Faculty of
Medicine, University of Lisbon, Lisbon, Portugal, 2 Bento da Rocha Cabral Scientific Research
Institute, Lisbon, Portugal and 3 Institute of Molecular Medicine-João Lobo Antunes, Faculty
of Medicine, University of Lisbon, Lisbon, Portugal
This study aims to understand the relationship between the genetic polymorphisms of IL-1β, COX2
and EP4 and the biochemical parameters of the complete blood count in patients with psoriasis. 63
psoriasis patients were analysed and divided based on PASI: <5 (G1) and ≥5 (G2). Determination
of IL-1β (rs16944; A>G), COX-2 (rs20417; G>C) and EP4 (rs4613763; T>C) was performed by
endpoint genotyping. A statistically significant value of p<0.05 was considered. Allele A of IL-1β
polymorphisms showed a 4.23-fold risk [1.22-14.59] for G2. In G2 were significantly increased
values of hemoglobin, mean corpuscular hemoglobin concentration, leukocytes, neutrophils,
platelet-lymphocyte ratio, neutrophil-lymphocyte ratio, sedimentation rate, triglycerides, total
cholesterol-high-density lipoprotein-cholesterol (HDL-C) ratio and significantly reduced values
of lymphocytes, lymphocyte-monocyte ratio (LMR), HDL-C and chlorides. Were also observed
significantly increased values of total bilirubin (GG genotype), creatinine (G allele), total cholesterol
(TC) (AA genotype), LDL-C (AA genotype) and HDL-C (AA genotype) for IL-1β polymorphism; TC
(G allele) and platelets (CC genotype) for COX-2 polymorphism; LMR (TT genotype) and monocytes
(C allele) for EP4 polymorphism. In conclusion, IL-1β polymorphism seems to influence the
susceptibility to psoriasis severity directly. COX-2, EP4, and IL-1β polymorphisms can modulate
biochemical parameters associated with inflammation. These can be used as clinical biomarkers in
psoriasis, providing support in therapeutic decisions and the follow-up of patients.

Metatranscriptomics detects emerging multidrug-resistant Candida auris in a family with a
mild TP63-associated ectodermal dysplasia
L Youssefian,1 JS Park,1 R Samii,2 F Palizban,3 K Balighi,2 A Saeidian,1 E Kalamati,4
S Khodavaisy,2 J Uitto1 and H Vahidnezhad1 1 Dermatology and Cutaneous Biology, Thomas
Jefferson University, Philadelphia, PA, 2 Tehran University of Medical Sciences, Tehran, Iran
(the Islamic Republic of), 3 University of Tehran, Tehran, Iran (the Islamic Republic of) and
4 Mashhad University of Medical Sciences, Mashhad, Iran (the Islamic Republic of)
Tumor protein 63, encoded by TP63, has an essential role in epidermal differentiation and
ectodermal development. Autosomal dominant mutations in human TP63 result in several
overlapping syndromes, with some established genotype-phenotype correlations based on the
protein domain affected. Several groups have linked TP63-associated ectodermal dysplasia (ED)
syndromes with varying degrees of immune dysfunction. In this study, we followed the clinical
course of a daughter and father who presented with mild ED symptoms, chronic mucocutaneous
candidiasis (CMC), recurrent bacterial infections, and equivocal immune function status. Wholeexome sequencing (WES) and whole-transcriptome analysis via RNA sequencing (RNA-Seq)
disclosed a recurrent monoallelic mutation in TP63. Additionally, RNA-Seq data was used for
detection of non-albicans Candida species, Candida auris and Candida parapsilosis, in CMC lesions
of the daughter and father, respectively. Although a strong association between ED and TP63
mutations exists, the mechanism of immune dysregulation remains unclear. Our cases attest to the
variable expressivity of TP63-associated disorders and the potential role of TP63 in maintaining
immune system integrity. Furthermore, this study represents the first case of CMC caused by the
multidrug-resistant pathogen C. auris in the context of TP63-associated ED and demonstrates the
utility of RNA-Seq for concomitant mutation detection and accurate identification of rare and often
misidentified pathogens.
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PRS analysis in patients with hidradenitis suppurativa suggests a shared genetic vulnerability
with psoriasis and Crohn’s disease
A Lima Estevao de Oliveira,1 PM Tricarico,2 D Pio,3 C Moltrasio,3,4 A Marzano,4 L Fania,5
D Abeni,6 S Crovella,7 M Boniotto8 and S Jamain8 1 Laboratory of Immunopathology Keizo
Asami (LIKA), Federal University of Pernambuco, Recife, Brazil, 2 Department of Advanced
Diagnostics, IRCCS Materno Infantile Burlo Garofolo, Trieste, Italy, 3 Department of Medical
Surgical and Health Sciences, University of Trieste, Trieste, Italy, 4 Dermatology Unit,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy, 5 Integrated
Center for Research in Atopic Dermatitis (CRI-DA), IDI-IRCCS, Rome, Italy, 6 Clinical
Epidemiology Unit, IDI-IRCCS, Rome, Italy, 7 Biological Sciences Program, Department of
Biological and Environmental Sciences, College of Arts and Sciences, University of Qatar,
Doha, Qatar and 8 Translational Neuropsychiatry, Univ Paris Est Créteil, INSERM, IMRB,
Creteil, France
Hidradenitis Suppurativa (HS) is a chronic inflammatory skin disease clinically characterized by
recurrent painful deep-seated nodules and abscesses commonly found in the apocrine-bearing
localization of the body. This cumbersome disorder has a heritability estimated at 80%. While
more than one-third of patients has a family history of HS, less than 7% of them showed mutations
in one of the three genes encoding the gamma-secretase subunits that have been associated with
autosomal dominant forms of the disease. This suggests that many other genes largely contribute
to the disease vulnerability. Here, we used an ongoing Genome-Wide Association study (GWAS)
in an Italian population of 152 HS patients and 189 unaffected controls to calculate Polygenic
Risk Scores (PRS) for HS-associated comorbidities, including psoriasis, atopic dermatitis, Crohn’s
disease, and type 2 diabetes. We observed that individuals with HS had a higher PRS for psoriasis
than controls (p-value = 0.014). Although not statistically significant, PRS for Crohn’s disease was
also more elevated in HS patients than in healthy individuals (p-value = 0.08). These results suggest
that a genetic predisposition to HS may be mediated by common variants associated with psoriasis
and Crohn’s disease.

Genetic Diagnosis of Rubinstein–Taybi Syndrome With Multiplex Ligation-Dependent Probe
Amplification (MLPA) and Whole-Exome Sequencing (WES): Case Series With a Novel
CREBBP Variant
Y Lin,1,2 Y Lee,1,3 Y Chang,1,4 H Huang,1 Y Hong,1,2 W Aala,5 W Tu,1 M Tsai,6 Y Chou6 and
C Hsu1,2,5 1 Department of Dermatology, National Cheng Kung University Hospital, College
of Medicine, National Cheng Kung University, Tainan, Taiwan, 2 International Center of
Wound Repair and Regeneration, College of Medicine, National Cheng Kung University,
Tainan, Taiwan, 3 School of Medicine, College of Medicine, National Cheng Kung University,
Tainan, Taiwan, 4 Education Center, National Cheng Kung University Hospital, College of
Medicine, National Cheng Kung University, Tainan, Taiwan, 5 Institute of Clinical Medicine,
College of Medicine, National Cheng Kung University, Tainan, Taiwan and 6 Department of
Pediatrics, National Cheng Kung University Hospital, College of Medicine, National Cheng
Kung University, Tainan, Taiwan
Rubinstein–Taybi Syndrome (RSTS) is a rare congenital disease with distinctive facial features,
broadening of the thumbs and halluces, and developmental delay. RSTS is caused by de novo
genetic alterations in CREBBP and the homologous EP300 genes. In this study, we established a
genetic diagnostic protocol by integrating multiplex ligation-dependent probe amplification (MLPA)
and whole-exome sequencing (WES). Five patients clinically diagnosed with RSTS were enrolled
for genetic testing. Germline DNA was extracted from the peripheral blood of the patients and
their families. One patient (case 1) was identified as harboring a large heterozygous deletion in the
16p13.3 region, spanning the CREBBP gene. Three patients (Cases 2–4) harbored different CREBBP
variants (c.2608C>T: p.Gln870Ter, c.4404_4405del: p.Thr1468fs, c.3649C>T: p.Gln1217Ter). No
causative variants were identified for the fifth RSTS patient (case 5). Here, we propose a molecular
diagnostic protocol that identified causative genetic alterations in 4/5 of the patients, yielding a
molecular diagnostic rate of 80%. Given the rarity of RSTS, more research is needed to explore its
pathogenesis and mechanism.
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A case of familiar white sponge nevus with KRT4 gene variants
M Mazan, M Medvecz, E Kuroli, S Karpati and B Mayer Department of Dermatology,
Venereology and Dermatooncology, Semmelweis University, Budapest, Hungary
White sponge nevus (WSN) is a rare genetic disease with AD inheritance that is mostly diagnosed in
oral and dental medical departments as the most obvious clinical sign is the dyskeratotic hyperplasia
in form of white spongy plaques in the oral mucosa. According to published data from Hungary,
13 patients were diagnosed with white sponge nevus at the Departments of Oral Medicine and
Conservative Dentistry of the Semmelweis University, with histology and detailed ultrastructural
examination of the mucosal lesions. Searching the literature, we have not found publications with
genetic only ultrastructural data of Hungarian white sponge nevus patients. Here we present a
father and his daughter diagnosed with white sponge nevus in our Department. The 42-year old
father already underwent several shave biopsies and electro-cauterization with the diagnosis of
oral leukoplakia. His 17-year old daughter had not only diffuse oral, but also genital mucosa
involvement. The genetic analysis showed a known pathogenic variant in the KRT4 gene (KRT4
c.438-440delCAA; a variant identified first in two Scottish patients) in both patients. Currently,
we are investigating other variants in the KRT4 gene, as this gene is known to carry more INDEL
and/or SNP variations compared with the average for the same chromosome. So far, an unknown
novel KRT4 INDEL variant (a 42-nucleotide long insertion) has been identified in both patients.
We are studying the potential involvement of this INDEL variant in the pathology of the disease
as a disease modifier.
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Porokeratosis of Mibelli in the Tunisian Population
H El Mabrouk,1 SM Mhalla,2 N Ghariani,2 N Ghariani,2 L Boussofara,2 A Saad,3 M Denguezli2
and D H’Mida3 1 Higher Institute of Biotechnology of Monastir, Ksibet El Mediouni, Monastir,
Tunisia, 2 Department of Dermatology and Venerology, Farhat HACHED University Hospital,
Sousse, Tunisia and 3 Laboratory of Human Cytogenetics, Molecular Genetics and Human
Reproductive Biology, Farhat HACHED University Hospital, Sousse, Tunisia
Porokeratosis (PK) is a rare group of acquired or hereditary genodermatosis characterized by an
epidermal differentiation disorder and sharing common histology. Their etiopathogenesis is still not
fully understood. Porokeratosis of Mibelli (PM) is a rare autosomal form of PK, linked to the MVK and
PMVK genes. We aim to establish molecular evidence of PM in our Tunisian patients. 9 PK patients
belonging to a cohort of 2 families from central Tunisia were sequenced for PMVK and MVK genes
by the Sanger technique. We identified a known nonsense variant, c.412C> T at a heterozygous
state in exon 4 of the PMVK gene in 7 patients and 2 of their healthy relatives. A second synonym
variant, newly described, c.147A>G, was identified at a heterozygous state in exon 2 of the same
gene in 6 patients with porokeratosis of Mibelli (PM) and 4 of their healthy relatives. The same
variant was noticed among our patients, members of 2 unrelated families from 2 different Tunisian
regions, very likely a founder mutation in our population. The newly described synonym variant
found exclusively in our patients with PM, could be a modifier gene. We report the first genetic
study of PK in the Tunisian population. Given the phenotypic heterogeneity of our patients, further
molecular investigations are required.

Innate Immunity and Inflammation | ABSTRACTS
315 Innate Immunity and Inflammation

316

PPAR-γ promotes cystine uptake to prevent unchecked lipid ROS and cell death in Th9 cells
C Bazzini, NL Bertschi, F Luther, O Steck, N Begré and C Schlapbach Dermatology,
Inselspital, Bern University Hospital, Bern, Switzerland
Pathogenic Th2 cells are key mediators of type-2-driven skin disease. Current treatments inhibit the
activation of pathogenic Th2 cells or neutralize their effector molecules. Yet, therapies targeting the
long-term survival of pathogenic Th2 cells in the skin are missing. Th9 cells are a subset of IL-9expressing effector Th cells that share overlapping features with pathogenic Th2 cells. Therefore, a
better characterization of the Th9 subset is of utmost importance to identify regulators of cell survival
that are specifically expressed by these cells and that might represent novel therapeutic targets.
Given the specific expression of PPAR-γ in Th9 cells, we investigated the effect of its inhibition
on cellular survival and function to evaluate its value as therapeutic target. Pharmacological
inhibition of PPAR-γ in Th9 cells downregulated SLC7A8 (LAT2), a high-affinity transporter of
neutral amino acids, while inducing compensatory upregulation of SLC7A11, a cystine-glutamate
antiporter, suggesting a specific need for cystine in Th9 cells. Indeed, cystine-starvation or inhibition
of SLC7A11 preferentially induced lipid-peroxidation, non-canonical ferroptosis, and bioenergetic
failure in Th9 cells that was exacerbated by additional PPAR-γ inhibition. In a human ex-vivo
model of allergic contact dermatitis, combined SLC7A11 and PPAR-γ inhibition selectively depleted
Th9 cells. Altogether, these data indicate that PPAR-γ is an important regulator of amino acidsmetabolism in human Th9 cells which specifically depend on cystine for control of lipid peroxidation
and bioenergetic homeostasis. Interference with either cystine metabolism or PPAR-γ might open
up therapeutic avenues to deplete pathogenic Th2 cells in immunopathology.

A unique population of dermal conventional dendritic cells enhances TH2 and inhibits TH17
cell polarization in healthy skin
J Mayer,1,2 K Hilligan,2 J Chandler,2 D Eccles,2 R Domingues,3 F Brombacher,4 L Connor,2
G Le Gros,2 O Lamiable2 and F Ronchese2 1 Department of Dermatology and Allergology,
Philipps University Marburg, Marburg, Germany, 2 Malaghan Institute of Medical Research,
Wellington, New Zealand, 3 University of Manchester, Manchester, United Kingdom and
4 University of Cape Town, Cape Town, South Africa
Dendritic cells (DC) play a crucial role in informing the adaptive immune system about infectious,
innocuous or self antigens. Two developmentally distinct lineages of conventional DC, termed
cDC1 and cDC2, have been described in mice and humans. cDC1 predominantly interact with
CD8 T cells, while cDC2 interact with CD4 T cells to promote T helper (Th) and T regulatory cell
responses. cDC2 present a high degree of phenotypic and functional heterogeneity in different
tissues, suggesting that they adapt to diverse peripheral environments. Using high-dimensional
proteomic and transcriptomic single-cell technologies, we could show that cDC2 exhibit
unique signatures in different murine tissues at the steady state. Focusing on the developmental
requirements of these subsets we could show that CD11blow cDC2, a population uniquely found
in skin, required STAT6- and KLF4-dependent IL-13 signaling, while subsets in other tissues were
STAT6-independent. IL-13 was not only necessary for the development of CD11blow cDC2, but also
sufficient to rescue CD11blow cDC2 development in IL-13 KO mice and to differentiate CD11blow
cDC2 in vitro. In naïve murine skin, dermal IL-13 was mostly derived from innate lymphoid cells
expressing a resting ICOS+KLRG1-ST2- phenotype. In the absence of IL-13 signaling, dermal cDC2
were stable in number and continued to take up antigen but remained CD11bhi. They furthermore
showed defective activation in response to different antigens and a diminished ability to support
IL-4+ GATA3+ Th2 cell development, whereas anti-fungal IL-17+ RORyt+ responses were increased.
Thus, our work identified that homeostatic IL-13 in healthy skin mediates a DC-driven protective
non-inflammatory environment at the steady state, but might also contribute to its pro-allergic
conditioning upon dysregulation.
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Healthy repair of injured skin requires mitochondrial repurposing in wound macrophages
S Willenborg,1 DE Sanin,2 A Jais,3 JL Schultze,4 A Roers,5 EJ Pearce,6 JC Brüning,3 A Trifunovic7
and SA Eming1 1 Dermatology, University of Cologne, Cologne, Germany, 2 MPI Epigenetics
and Immunobiology, Freiburg, Germany, 3 MPI Metabolism Research, Cologne, Germany,
4 LIMES-Institute, Bonn, Germany, 5 Immunology, TU Dresden, Dresden, Germany, 6 MPI
Epigenetics and Immunobiology, Cologne, Germany and 7 CECAD, University of Cologne,
Cologne, Germany
Cells of the monocyte/macrophage lineage (MFs) are an essential component of the body’s innate
ability to restore tissue function after injury. Yet, the molecular signals required to coordinate the
transition from pro-inflammatory clearance of injury-associated MFs to pro-resolution signals that
rebuild tissue architecture and restore homeostasis remain unresolved. Here we decipher whether
metabolic reprogramming drives MF activation and function in healing tissues. By combining
multiple methods including generation of genetically modified mouse models, bulk and single
cell transcriptomic analysis of wound MFs at different stages and functional metabolic analysis, we
demonstrate that skin injury induces distinct metabolic programs in wound MFs, which drive stage
specific and critical repair functions over the time course of healing. While early pro-inflammatory
MFs activate a prominent glycolytic program, late pro-fibrotic MFs utilize oxidative metabolism.
Interestingly, we discovered that glycolytic metabolism in early phase wound MFs is not sufficient
to ensure a productive repair response. Repair in mice with myeloid cell-specific deletion of
mitochondrial aspartyl-tRNA synthetase (DARS2) was significantly delayed due to poor wound
vascularization. Analysis in DARS2 mutants revealed that the angiogenic potential of early stage
wound MFs requires repurposing of mitochondria from ATP production towards mitochondrial ROS
production. We show that mitochondrial ROS production is virtually absent in DARS2-deficient
MFs, causing insufficient HIF1alpha stabilization and abolishing expression of VEGF. Together,
our findings highlight individual metabolic characteristics as an additional regulatory dimension of
diverse effector functions in wound MFs.

The long non-coding RNA LINC00958 is overexpressed in psoriasis epidermis and induces
keratinocyte proliferation
L Luo,1,2,3 L Pasquali,1,3 A Srivastava,1,3,4 A Pivarcsi1,3,5 and E Sonkoly1,3,2 1 Department of
Medicine Solna, Karolinska Institutet, Stockholm-17176 Sweden, Sweden, 2 Department of
Medical Sciences, Uppsala University, Uppsala, Sweden, 3 Center for Molecular Medicine
(CMM), Karolinska University Hospital, Stockholm, Sweden, Sweden, 4 The Program
in Epithelial Biology, Stanford University School of Medicine, California, USA, CA and
5 Department of Medical Biochemistry and Microbiology (IMBIM), Uppsala University,
Uppsala, Sweden, Sweden
Psoriasis is a common, chronically relapsing inflammatory skin disease characterized by epidermal
hyperproliferation. LncRNAs are >200 nucleotide long transcripts, which do not code for protein
but possess diverse regulatory functions. To date, little is known about the contribution of lncRNAs
to psoriasis. Here, we identified lncRNAs with altered expression using transcriptomic profiling
on epidermal cells sorted from psoriasis and healthy skin. LINC00958 was identified as a lncRNA
overexpressed in keratinocytes from psoriasis skin lesions, and confirmed by RT-qPCR and single
molecule in situ hybridization. Using confocal microscopy and analysis of subcellular fractions, we
demonstrated that LINC00958 is mainly localized in the cytoplasm of keratinocytes. LINC00958
expression was induced by IL-17A in primary keratinocytes through C/EBP-β and the p38 signaling
pathway. Transcriptomic analysis of LINC00958-depleted keratinocytes revealed changes in the
expression of a large number of genes associated with proliferation and cell cycle. In line with
this, inhibition of LINC00958 in keratinocytes led to decreased proliferation as judged by Ki67
expression, IncuCyte imaging, and EdU incorporation assay. Moreover, using a phospho-kinase
array we showed that LINC00958-depletion led to decreased p38 phosphorylation in keratinocytes.
Immunoblotting showed that inhibition of LINC00958 suppressed not only basal but also IL-17Ainduced phosphorylation of p38 in primary human keratinocytes. In summary, our data suggest that
the IL-17A-induced LINC00958 can contribute to the pathological circuits in psoriasis by reinforcing
IL-17A-induced epidermal hyperproliferation.

319

320

S. aureus can induce NLRP1 inflammasome activation in patients with atopic dermatitis
H Vaher,1 K Kingo,1 P Kolberg,1 K Alasoo,1 L Raam,2 T Tenson,1 U Mrowietz,3 S Weidinger,3
K Kingo2 and A Rebane1 1 University of Tartu, Tartu, Estonia, 2 Tartu University Hospital,
Tartu, Estonia and 3 Christian-Albrechts-University of Kiel, Kiel, Germany
Inflammasome activation is needed for the production of IL-1 family cytokines IL-1β and IL-18.
Both these cytokines have been suggested to influence inflammatory responses in AD, as well as
genetic association of AD with polymorphisms in the IL18R1 and IL18RAP genes has been proposed.
In this study, we report the increased expression of inflammasome sensor NACHT, LRR, and PYD
domains-containing protein 1 (NLRP1) and adapter PYD and CARD Domain Containing (PYCARD),
as well as mRNA levels of IL1B and IL18 in lesional skin of AD patients. Moreover, we also found a
positive relationship between mRNA expression of NLRP1 and IL1B or IL18 and increased caspase-1
activity in the skin of AD patients. Interestingly, in human primary keratinocytes and reconstituted
epidermis, the tested AD-related cytokines induced mRNA levels of IL1B and IL18, while none of
these cytokines affected the production of IL-1β and IL-18. However, when keratinocytes were
stimulated with the same cytokines and infected with AD-related pathogen Staphylococcus (S.)
aureus, the secretion of IL-1β and IL-18 was significantly increased, while siRNA silencing of NLRP1
inhibited the production of IL-1β and IL-18. In addition, genetic association and colocalization
analysis of published GWAS and eQTL datasets confirmed association of the IL18R1 and IL18RAP
genes with AD and revealed that these two genes are mainly expressed in various types of immune
cells indicating that IL-18 produced by keratinocytes may also affect the development of AD. In
conclusion, our data demonstrate that skin colonization with S. aureus can cause the activation of the
NLRP1-dependent inflammasome, while AD-related cytokines may contribute with the stimulation
of inflammasome-related genes at mRNA level. In addition, our results suggest that patients with
genetic variations in the IL-18 pathway may be affected more by S. aureus infection.

Looking at the memory response in normal appearing skin of vitiligo
L Migayron,1,2 C Martins,1 C Drullion,1 R Merhi,1 A Mauroux,2 S Bordes,2 B Closs,2
J Seneschal1,3 and K Boniface1 1 University of Bordeaux, CNRS UMR5164, ImmunoConcEpT,
Bordeaux, France, 2 SILAB, Brive-la-Gaillarde, France and 3 Bordeaux Hospital, Bordeaux,
France
Resident memory T cells (TRM) are a critical component of the tissue immune response but are also
implicated in the physiopathology of cutaneous chronic inflammatory diseases, such as vitiligo.
In this depigmenting disease characterized by the loss of epidermal melanocytes, the involvement
of skin TRM with a type-1 skewed immune response (production of IFNγ and TNFα) in lesions is
commonly admitted. Our recent data suggest an additional role of a type-2 immune response with
local production of IL-13. In addition, increasing evidence suggest that non-lesional (NL) skin
in cutaneous inflammatory diseases like psoriasis or atopic dermatitis already display an altered
immune response. Yet, little is known regarding the T cell immune response NL skin of vitiligo
patients. We aimed to decipher the phenotype and function of the TRM infiltrating normal appearing
skin of vitiligo patients. While infiltration of CD8 T cells was more prominent in vitiligo perilesional
(PL) skin, NL and PL skin displayed similar subsets of TRM defined by the markers CD69, CD103 and
CD49a. However, skin T cells isolated from PL vitiligo skin showed a decreased expression of PD-1
which may be responsible of a breakdown of a quiescent state of TRM in NL areas. Interestingly,
following ex vivo T cell activation, NL skin displayed an intermediate inflammatory transcriptional
profile compared to healthy skin and PL vitiligo skin. In addition, activated NL vitiligo skin T cells
produced both type-1 and type-2 related cytokines (including IL-13), albeit at lower levels than
activated vitiligo PL skin T cells. Interestingly, IL-13 was implicated in the inflammatory response of
epidermal cells by inducing CCL18 production. Taken together, our results suggest that “pathogenic”
TRM are already present in pigmented areas in a quiescent state and could contribute to inflammatory
flare-ups and relapse of vitiligo.
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The largest GWAS for IgE levels in a single population
K Shido,1 K Kojima,2 K Yamasaki,1 K Kinoshita2 and Y Asano1 1 Dermatology, Tohoku
University, Sendai, Japan and 2 Tohoku Medical Megabank Organization, Sendai, Japan
Among allergic diseases, atopic dermatitis, asthma, hay fever, and urticarial have achieved excellent
results for the development of biologics such as omalizumab and dupilumab. The scientific
basis for disease and biologics is often supported by disease gene cohort studies centered on
genome-wide association studies (GWASes). Immunoglobulin E (IgE), which is produced mainly in
plasma cells, plays a crucial role in immune functions and is related to Th2 cell-mediated allergic
inflammatory diseases such as atopic dermatitis, asthma, and allergic rhinitis. Studies of twin and
family samples ascertained through atopic disease reported that genetic factors are important for
total IgE levels and account for 45% to 78% heritability of its levels. GWASes for total IgE levels
have showed that polymorphisms in IL4R, STAT6, FCER1A, the IL13/RAD50, TSLP locus and the
major histocompatibility complex (MHC) are associated with total IgE concentrations in European,
African, and Japanese on a scale of 10,000 individuals, but the results vary among ethnic groups
and regions. We thus far reported associated locus around the IL4R gene in a GWAS using about
10,000 individuals, but we expected that there still exist hidden loci associated with total serum
IgE levels which will be revealed by GWASes with more study samples. In this report, we show the
results of a GWAS with a new dataset expanded to about 60,000 Japanese individuals in Miyagi
(7,300 km2) or Iwate (15,300 km2) prefectures. Since individuals in our dataset are from such
neighboring limited areas, both of which are smaller than Sardinia (24,000 km2), less regional and
ethnic biases are expected. As a result of performing the world’s largest GWAS, we identified 45
associated loci in the discovery set and 22 of them were replicated. Of the 22 replicated loci, MHC
region showed the strongest association.

Type 2 cytokines regulate dermal adipocyte function early in life through hormone-sensitive
lipase
S Satzinger,1 S Willenborg,1 X Ding,1 D Voehringer2 and SA Eming1 1 Dermatology,
University of Cologne, Cologne, Germany and 2 Infection Biology, University Hospital
Erlangen and Friedrich-Alexander University Erlangen-Nuremberg (FAU), Erlangen, Germany
Type 2 immune responses have been increasingly linked with tissue maintenance, regeneration
and metabolic homeostasis. The molecular basis of regulator and effector mechanisms of type 2
immunity in skin regeneration and homeostasis, particularly of the dermal white adipose tissue
(dWAT), is still lacking. Here, we demonstrate that the type 2 cytokines IL-4/IL-13 are critical
regulators of dWAT homeostasis and function in early life. To decipher the role of type 2 signals
in skin regenerative processes, we systematically analyzed postnatal hair cycling and hair cyclingassociated changes of the dWAT in back skin of mice with global deficiency of IL-4Ra signaling.
IL-4Ra mutants showed two major phenotypes, first a pronounced atrophy of the interfollicular
epidermis (IFE) and second, a significant increase in dWAT thickness at postnatal day 21 (P21)
compared to littermate controls. dWAT in IL-4Ra mutant and control mice was investigated by
a combination of immunohistochemistry, western blot and qRT-PCR analysis. Notably, loss of
IL-4Ra signaling significantly decreased activation of hormone-sensitive lipase (HSL), a rate-limiting
step in lipolysis, and was accompanied with an attenuated gene signature required for oxidative
metabolism. Immunohistochemical and FACS analysis in IL-4/eGFP reporter mice revealed that
IL-4 expression peaked at P21 and that CD11b+Siglec-F+ eosinophils are the predominant IL-4
competent cells in unchallenged skin. Collectively, we provide novel insights into the regulation
of IFE and dWAT homeostasis in early life by IL-4Ra signaling via HSL-mediated lipolysis and our
findings strongly suggest that eosinophils play a critical role in the process. Our findings will be
relevant for the mechanistic understanding of type 2 driven skin diseases that originate and/or affect
the epidermis and dWAT.

323

324

A Novel, Stress-Responsive and Clinically Predictive Humanized Mouse Model of Atopic
Dermatitis: Autologous Th2-Polarized Lymphocytes Suffice to Induce Characteristic Lesions
in Healthy Non-Atopic Human Skin Xenotransplants In Vivo
R Paus,1 A Keren,2 K Reich,3 M Bertolini,4 C Riethmüller,5 Y Ullmann2 and A Gilhar2
1 Dermatology, University of Miami, Miami, FL, 2 Technion–Israel Institute of Technology,
Haifa, Israel, 3 Institute for Health Care Research in Dermatology and Nursing, University
Medical Center Hamburg – Eppendorf, Hamburg, Germany, 4 Monasterium Laboratory,
Münster, Germany and 5 Serendip GmbH, Münster, Germany
Clinically relevant in vivo models for atopic dermatitis (AD) are needed, in which the minimal
signals required for AD induction in human skin can be defined and candidate therapeutics
explored. Here, we report a novel humanized AD mouse model that uses split-thickness skin from
healthy, non-atopic female human donors xenotransplanted onto SCID/beige mice and injected
with autologous, Th2-polarized PBMCs. After intradermal injection of PBMCs preincubated only
with IL-2, IL-4 and LPS, the xenotransplants develop a phenocopy of human AD lesions, including
epidermal hyperplasia, hyperproliferation, erythema, and skin barrier impairment (reduced filaggrin
and claudin-1 expression, altered corneocyte nanotexture [atomic force miocroscopy]). Epidermal
barrier disruption is dispensable for lesion induction. Quantitative immunohistomorphometry and
qRT-PCR show characteristics up-regulation of AD-associated chemo- and cytokines (TSLP, both
Th2 and Th1/Th17) in PMBC-challenged xenotransplants along with AD-typical inflammation, incl.
intraepidermal eosinophils, neurogenic skin inflammation, ß2-adrenergic receptor downregulation
and up-regulation of nerve growth factor. The induced AD lesions respond rapidly to standard AD
therapy (topical dexamethasone or tacrolimus; systemic dupilumab), while dupilumab-pretreatment
of PBMCs suppresses AD lesion induction. Intriguingly, AD lesions relapse in human xenotranspants
when mice are exposed to perceived (sonic) stress. Thus, our new model optimally mimics the
complexity of human AD and permits to dissect and therapeutically target key drivers of human
AD development in vivo.

Skin Microbiota Activate the Aryl Hydrocarbon Receptor via Tryptophan Metabolism
AE Elias,1 AJ McBain2 and CA O’Neill1 1 Division of Musculoskeletal and Dermatological
Sciences, University of Manchester, Manchester, United Kingdom and 2 Division of
Pharmacy and Optometry, University of Manchester, Manchester, United Kingdom
Atopic dermatitis (AD) is a chronic inflammatory disorder with the highest disease burden amongst
skin diseases and a significant unmet need to improve treatment. Differences in microbiota
composition and increased abundance of Staphylococcus aureus have been observed in the skin
of AD patients in contrast with healthy individuals. Tryptophan (Trp) metabolites have been shown
to have strong antimicrobial activity against S. aureus and current data suggest that concentrations
of these metabolites are depleted in AD skin. Furthermore, Trp metabolites are known agonists of
the aryl hydrocarbon receptor (AhR) and are thought to act as immunomodulators through AhR
ligand activation. Therefore, we hypothesised that members of the skin microbiota could reduce
AD pathogenesis via Trp metabolism and activation of AhR. We therefore investigated the ability
of specific bacteria to metabolise Trp and activate AhR. Bacteria isolated from the skin of healthy
volunteers were screened for their ability to metabolise Trp using Salkowski’s reagent test (SRT)
and confirmed using liquid chromatography-tandem mass spectrometry (LC-MS/MS). A cell-based
luciferase reporter gene assay was used to identify any functional agonist activity against human
AhR in the cell-free supernatant of skin microbiota. Out of twenty-six isolates tested, we identified
nine capable of producing Trp metabolites, some of which are able to do this independent of
exogenous Trp. Of these, the cell-free supernatant of seven significantly activated AhR. A further
two isolates were also able to activate AhR, and despite not being detected using SRT, the presence
of Trp metabolites in their cell-free supernatant was confirmed by LC-MS/MS. The ability of skin
microbiota to metabolise Trp and activate AhR could potentially be utilised to provide a novel
therapeutic option for AD, reducing pathogenesis via antimicrobial activity against S. aureus in
conjunction with AhR-dependent immunomodulation.
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HCA2-deficiency causes alterations of antigen-presenting cells finally causing a
proinflammatory status
R Philippsen, T Schwarz and A Schwarz Dermatology, University of Kiel, Kiel, Germany
The organ-specific microbiome plays a crucial role in tissue homeostasis, among other things by
inducing regulatory T cells (Treg). This applies also to the skin and in this setting short chain fatty
acids (SCFA) are relevant. Since SCFA signal via HCA2, a G-protein coupled receptor, we used
HCA2-deficient mice (HCA2-KO) and observed that Treg in HCA2-KO switch from a suppressive
into a proinflammatory type. The skin microbiota of HCA2-KO differed from wild type mice (WT), in
particular the relative proportion of Clostridia within the HCA2-KO skin microbiota was significantly
reduced. This supports the speculation that the functional failure of Treg in HCA2-KO depends on
the reduced proportion of Clostridium and the alteration of other phyla. Major players in priming
Treg are antigen-presenting cells (APC). Thus, we asked whether the alteration of the skin microbiota
affects also APC. FACS-analysis revealed that bone marrow-derived dendritic cells (BMDC) from
HCA2-KO failed to release IL-10 and aldehyde dehydrogenase 1 A 1, both of which convert naïve
cells into Treg. The negative regulatory markers B7-H3 and B7-H4 were reduced on BMDC from
HCA2-KO. This phenotype might be responsible for losing the capacity to induce Treg. To study
whether the altered skin microbiota of HCA2-KO is responsible for defective BMDC, co-housing
experiments were conducted. FACS-analysis of BMDC from HCA2-KO mice co-housed for 1 month
with WT revealed the restoration of the negative regulatory molecules. In turn, reduced expression
of the regulatory molecules was found on BMDC from WT which were co-housed with HCA2-KO.
This suggests that the dysbiotic bacterial skin flora caused by HCA2-deficiency is responsible for the
alteration of APC which ultimately switches Treg into proinflammatory cells and thereby contributes
to the inflammatory-prone phenotype of HCA2-KO.
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An antimicrobial peptide LL37 facilitates immunological functions via multiple cell surface
receptors
R Amagai, T Takahashi, T Fujimura and Y Asano Dermatology, Tohoku University Graduate
School of Medicine, Sendai, Japan
An antimicrobial peptide cathelicidin is increased in inflamed skin. An active form of cathelicidin,
LL37 has immunomodulatory effects in addition to antimicrobial activity. LL37 is implicated in the
pathogenesis of various skin diseases such as psoriasis, rosacea, dermatomyositis, scleroderma,
and lupus erythematosus. We previously showed that LL37 binds to self dsRNA, and that complex
of LL37 and self dsRNA uptake into cytoplasm is dependent on scavenger receptor (SR)-mediated
endocytosis, followed by recognition of dsRNA by toll-like receptor (TLR) 3 and cytosolic RNA
sensors, and by induction of inflammatory cytokines. Additionally, LL37 provokes inflammation
and angiogenesis by itself. However, the specific mechanism how LL37 exhibits those functions
is not well understood. The aim of this study is to clarify how LL-37 acts on the cell surface and
within the cell. We first classified the genes induced by LL37 and/or mock viral dsRNA poly(I:C) in
keratinocytes using DNA microarray. The combination of LL37 and poly(I:C) elicited inflammatory
genes including tumor necrosis factor (TNF)-α, CXCL10, and interferon (IFN)-β. The expression
of those genes was suppressed by the inhibition of SRs, endocytosis, TLR3, and mitochondrial
antiviral-signaling protein (MAVS). On the other hand, sole LL37 increased the expression of genes
related to angiogenesis, cyclooxygenase (COX)-2, vascular endothelial growth factor (VEGF)-A,
and so on. Interestingly, this induction was abrogated by repression of SRs as well as endocytosis
inhibitors. Besides, the proximity ligation assay (PLA) revealed that sole LL37 as well as conjugate
of LL37 and poly(I:C) contacts with SRs on the cell surface. These results indicate that complex
of LL37 and poly(I:C) promotes immunological functions by entering cells through endocytosis
mediated by membrane receptors such as SR. Moreover, sole LL37 is taken up into cytoplasm via
SRs and following endocytosis mainly, similar to combination of LL37 and poly(I:C), suggesting
that inhibition of SR may be a new potential therapeutic target.
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Involvement of ILC1-like innate lymphocytes in human autoimmunity: lessons from alopecia
areata
R Laufer Britva,1 A Keren,1 M Bertolini,3 R Paus2 and A Gilhar1 1 Technion, Haifa, Israel,
2 University of Miami, Miami, FL and 3 Monasterium, Munster, Germany
Here, we have explored the involvement of innate lymphoid cells-type 1 (ILC1) in the pathogenesis
of alopecia areata (AA), because we found them to be significantly increased around lesional and
non-lesional HFs of AA patients. To further explore these unexpected findings, we first co-cultured
autologous circulating ILC1-like cells (ILC1lc) with healthy, but stressed, organ-cultured human
scalp hair follicles (HFs). ILClc induced all hallmarks of AA ex vivo: they significantly promoted
premature, apoptosis-driven HF regression (catagen), HF cytotoxicity/dystrophy and most important
for AA pathogenesis, collapse of the HFs physiological immune privilege. NKG2D-blocking or
IFNγ-neutralizing antibodies antagonized all these. In vivo, intradermal injection of autologous
activated, NKG2D+/IFNγ-secreting ILC1lc into healthy human scalp skin xenotransplanted onto
SCID/beige mice sufficed to rapidly induce characteristic AA lesions. This provides the first evidence
that ILC1lc suffice to induce AA in previously healthy human HFs ex vivo and in vivo, and further
questions the conventional wisdom that AA is always an autoantigen-dependent, CD8+ T celldriven autoimmune disease.

The transcription factor CEBPB is a novel hub gene and multi-functional disease driver in
Psoriatic skin inflammation
M Mubarak,1 M Jargosch,2 C Hillig,3 MP Menden,3 K Eyerich4 and S Eyerich1 1 Helmholtz
Center and Technical University of Munich, Center of Allergy and Environment, Munich,
Germany, 2 Technical University of Munich, Department of Dermatology and Allergy,
Munich, Germany, 3 Helmholtz Center, Institute of Computational Biology, Neuherberg,
Germany and 4 Division of Dermatology and Venereology, Karolinska Institutet, Stockholm,
Sweden
In chronic inflammatory skin diseases (CISD), different transcription factors have emerged as crucial
players in the pathogenesis. The CCAAT/enhancer-binding protein beta (CEBPB) is a well-known
transcription factor sensitive to various immunogenic stimuli. In this study, we investigate CEBPB in
Keratinocytes and aim at dissecting its functional role in skin inflammation. Using a computational
approach combining transcriptomics with deep clinical phenotyping of CISD patients, we identified
CEBPB as novel factor associated with skin inflammation. In spatial transcriptomics, bulk RNASeq
and Immunohistochemistry, CEBPB was significantly upregulated in the lesional skin of Lichen
Planus, Atopic Dermatitis and Psoriasis (Pso) patients, with the highest levels in Pso. Similarly, in
vitro stimulated human Keratinocytes showed the strongest CEBPB induction with Pso-relevant
cytokines. RNASeq of CEBPB knockout (KO) Keratinocytes revealed regulation of various diseaserelevant pathways. Using a 3D Psoriatic skin model, we show that CEBPB KO inhibited acanthosis
development, Keratinocytes proliferation and mitochondrial metabolism. Moreover, it reduced
secretion of neutrophil attracting chemokines. In line, CEBPB levels positively correlated with
clinical scores of acanthosis and neutrophil infiltration. Finally, the CEBPB gene signature could be
traced back in patients showing a positive enrichment in Psoriasis. In summary, we show that CEBPB
is a novel regulatory node in skin inflammation and a control point for the pathogenic epithelial
response in Psoriasis. Our findings hence hold substantial promise for the use of CEBPB as a new
therapeutic target in skin inflammation.
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Mechanisms of Cutaneous Adverse Events during Targeted Cancer Therapy
R Jin, K Strobl, L Artner, J Klufa, M Sibilia and T Bauer Center for Cancer Research, Medical
University of Vienna, Vienna, Austria
Aberrant activation of EGFR is seen in many solid cancers, which has led to the development of
EGFR-targeted anti-cancer therapies. However, the epidermal growth factor receptor (EGFR) plays
an important role in hair morphogenesis and the maintenance of skin homeostasis. Therefore,
cancer patients receiving EGFR inhibitors commonly develop a papulopustular rash, pruritus and
dry skin. Severe adverse events may require interruption of an otherwise effective therapy. Mice
with genetic ablation of EGFR in epidermal cells develop skin inflammation which closely mimics
the hallmarks of EGFR inhibition in humans. Using this mouse model of EGFR inhibitor-induced
rash, we could recently show that the skin barrier defect and the inflammation are initiated during
de-novo hair eruption and is accompanied by type 2 cytokines. This barrier dysfunction could be
rescued by activation of SOS, which lies upstream of the Ras-Raf-MEK-ERK pathway, thus implying
a similar mechanism behind cutaneous adverse events induced by MEK inhibitors and others
targeting this signaling hub. Using mouse models with EGFR deletion in different compartments
of the hair follicle, we identified that EGFR activity is especially crucial in the upper hair follicle.
We now further aim to unfold the mechanism of how EGFR signaling is controlling immunological
quiescence and the maintenance of follicular integrity during hair eruption. To discover cellular
and molecular key players, we are creating a single-cell transcriptomic atlas of EGFR-deficient
epidermis during hair shaft emergence. Ultimately, this study aims to discover druggable pathways
responsible for initiation of follicular skin inflammation associated with targeted cancer therapy to
facilitate supporting care treatment for cancer patients.

Poly(ADP-ribose) polymerase (PARP)-2 promotes inflammation in psoriasis by regulating
estradiol biosynthesis in keratinocytes
D Antal,1 Á Pór,3 K Hegyi,2 I Kovács,3 A Szegedi,2 P Bai1,4,5 and M Szántó1 1 Department
of Medical Chemistry, University of Debrecen, Debrecen, Hungary, 2 Department of
Dermatology, University of Debrecen, Debrecen, Hungary, 3 Department of Pathology,
University of Debrecen, Kenézy Gyula Campus, Debrecen, Hungary, 4 MTA-DE Lendület
Laboratory of Cellular Metabolism, University of Debrecen, Debrecen, Hungary and
5 Research Center for Molecular Medicine, University of Debrecen, Debrecen, Hungary
Activation of PARP enzymes is generally a proinflammatory process in humans. PARP2
has inflammatory role in the nervous system, however, its effect in skin inflammation is not
characterized. Therefore, we set out to investigate the role of PARP2 in psoriasis. PARP2 mRNA
expression is induced in psoriatic skin. In mice, PARP2 deletion reduces the severity of imiquimod
(IMQ)-induced dermatitis. PARP2 is involved in regulating steroid synthesis and signalling, hence
we asked if PARP2 regulates cutaneous lipid synthesis. The expression of P450scc, that catalyses
the commitment step toward steroidogenesis, is elevated in the epidermal keratinocytes of
PARP2-/- mice. Topical inhibition of P450scc by aminoglutethimide (AMG) reversed the protective
effect of PARP2 deletion. Treatment of PARP2 depleted human keratinocytes with the combination
of IL17A and TNFa resulted in an alleviated inflammatory response, which was augmented by
pre-treatment with AMG. We performed RNA-seq analyses from vehicle and IL17A/TNFa
treated keratinocytes, which revealed that elements of NF-kB signalling were suppressed, and
aromatase, catalysing the conversion from testosterone to estradiol, was induced in PARP2 depleted
keratinocytes. Estradiol production is increased in PARP2 depleted keratinocytes, which may explain
suppressed NF-kB activation and inflammatory response. Concordantly, topical aromatase inhibition
blocked the beneficial effects of PARP2 deletion in the IMQ-induced murine model of psoriasis.
In summary, our data demonstrate that PARP2 may regulate endogenous estradiol biosynthesis
and hence inflammation in epidermal keratinocytes, and the dysregulation of this pathway may be
involved in the pathomechanism of psoriasis.
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Mitochondrial stress contributes to atopic dermatitis
DC Minzaghi,1 P Pavel,1 G Leman,1 F Gruber,2 S Oberreiter,1 S Blunder,1 R Gruber1
and S Dubrac1 1 Department of dermatology, Medical University of Innsbruck, Austria,
Innsbruck, Austria and 2 Dermatology, Medical University Vienna, Vienna, Austria
Atopic dermatitis (AD) is a complex disease characterized by eczematous lesions over dry skin
and local and systemic oxidative stress. Indeed, patients with AD display increased concentrations
of oxidative stress biomarkers in the urine, blood, and saliva. Although the source of ROS in AD
is uncertain, dysfunctional mitochondria might be involved in excessive oxidative stress in AD
skin. In this study, we investigated oxidative stress in AD epidermis by using a mouse model of
AD, i.e. flaky tail (ft/ft) mice, and primary keratinocytes and skin biopsies from AD patients. We
found a dysregulated expression of genes involved in oxidative stress response in AD epidermis
and keratinocytes. SOD2 and cytochrome c were increased, suggesting mitochondrial stress in
AD epidermis. Furthermore, we observed a down-regulation of the glutathione system and of
catalase in AD keratinocytes, which might lead to accumulation of hydrogen peroxide, mainly in
mitochondria. Moreover, we showed an increase of malondialdehyde (MDA), 4-hydroxy-2-nonenal
(4HNE), and oxidized phospholipids in AD epidermis. Nevertheless, despite low level of GPX4
and a high amount of lipid peroxides, ferroptosis and intrinsic apoptosis are not triggered in AD
epidermis. Furthermore, MitoQ, but not NAC, ameliorates AD-like symptoms in ft/ft mice. Thus,
this indicates that mitochondrial stress might be a significant source of ROS in AD keratinocytes
and could contribute to AD pathogenesis.

OTULIN maintains skin homeostasis by controlling keratinocyte death and stem cell identity
K Lecomte,1,2 E Hoste1,2 and G Van Loo1,2 1 Center for Inflammation Research, Vib, Gent,
Belgium and 2 Department of Biomedical Molecular Biology, Ghent University, Gent,
Belgium
We demonstrate that ablation of OTULIN, a deubiquitinase that specifically cleaves linear ubiquitin
chains, selectively in keratinocytes, results in the appearance of inflammatory skin lesions that
develop into verrucous carcinomas. Genetic ablation of TNFR1, knockin expression of kinaseinactive 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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Keratinocyte-intrinsic BCL10/MALT1 activity initiates and amplifies psoriasiform skin
inflammation
Z Kurgyis,2,1 L Vornholz,2 LV Kemény,3 K Kranen,1 M Mellett,4 L French,5 T Biedermann1 and
J Ruland2 1 Department of Dermatology and Allergology, Technical Univerity of Munich,
München, Germany, 2 Institute of Clinical Chemistry and Pathobiochemistry, Technical
University of Munich, Munich, Germany, 3 Department of Dermatology, Venereology
and Dermatooncology, Semmelweis University, Budapest, Hungary, 4 Department of
Dermatology, University of Zurich, Zurich, Switzerland and 5 Department of Dermatology
and Allergy, LMU Munich, Munich, Germany
Psoriasis arises from poorly defined pathological crosstalk between keratinocytes and the immune
system. BCL10 and MALT1 are ubiquitously expressed inflammatory signalling proteins that
can interact with the psoriasis susceptibility factor CARD14, but their functions in psoriasis are
insufficiently understood. To explore the roles of BCL10 and MALT1 in inflammatory skin diseases,
we engineered a series of conditional mouse mutants to specifically activate, inactivate or attenuate
BCL10/MALT1 signalling in keratinocytes in vivo. We report that although keratinocyte-intrinsic
BCL10/MALT1 deletions completely rescue inflammatory skin pathology triggered by germline
Card14 gain-of-function mutation in mice, the BCL10/MALT1 signalosome is surprisingly not
involved in the CARD14-dependent IL-17R proximal pathway. Instead, it plays a more pleiotropic
role by amplifying keratinocyte responses to a series of inflammatory cytokines, including IL-17A,
IL-1b and TNF. Moreover, selective keratinocyte-intrinsic activation of BCL10/MALT1 signalling
with an artificial engager molecule is sufficient to initiate lymphocyte-mediated psoriasiform skin
inflammation. Furthermore, we found aberrant BCL10/MALT1 activity in the skin of human sporadic
psoriasis patients. Together, these results establish that BCL10/MALT1 signalosomes can act as
initiators and crucial amplifiers of psoriatic skin inflammation and indicate a critical function for
this complex in sporadic psoriasis.

Invalidation of ADAR1 in human keratinocytes unravels its contribution to epithelial cell
death and immunity
F Assan,1 A Izmiryan,1 M Fremond2 and H Bachelez1,3 1 Laboratory of Genetics of Skin
Diseases, INSERM U1163, Imagine Institute of Genetic Diseases, Université Paris Cité, Paris,
France, 2 Laboratory of Neurogenetics and Neuroinflammation, Inserm U1163, Institut
Imagine, Paris, France and 3 Dermatology, Hôpital Saint-Louis, Paris, France
Adenosine Deaminase Acting on RNA 1 (ADAR1) is a dsRNA A/I editing enzyme which lossof-function (LOF) mutations account for monogenic disorders with skin manifestations called
interferonopathies. However the role of ADAR1 in primary human keratinocytes (HK) remains
unknown. This work aims to assess ADAR1 functions in HK homeostasis in vitro. ADAR1 knockout (KO) or knocked-down (KD) HK were generated respectively by crispr-cas9 and by siRNA.
Viability (Trypan blue), KO score (ICE analysis) and mRNA and protein expression of several.
Significancy was defined by p≤0.05. Cell death of ADAR1-KO HK (KO score:100%) was detected
along passages (Respective viabilities/KO scores: H48:100%/100%; P1/P2:52%/84%: P3:94%/28%)
with evidence for increased autophagosome formation in WB (ATG5/ATG12, cleaved LC3),
and no caspase-3 cleavage. In qRT-PCR a significant increase of CXCL8,CXCL10,IL36G, and
downregulation of IFNK,MX1,IFI27,OAS1, IFIT2, were observed in proliferation, while IFNB1
upregulation was observed in differentiation. ADAR1-KD HK were associated in qRT-PCR with
a significant upregulation of IFNB1,CXCL8,CXCL10,TNFA,IL17C. PKR phosphorylation, STAT3
upregulation, decrease of autophagosome formation (P62 increase, cleaved LC3 decrease) were
observed. Proteome profiler study revealed a significant increase in ADAR1-KD HK of several
immune biomarkers (IRF5,IL18Ra,Myd88,IL1a,IL22), and an enrichment in GO-terms involved
in JAK/STAT or Th1 pathways, cytokine production (including CXCL8,IL12,IL17,IL23), leukocytes
chemotaxis, cell death. ADAR1 loss in HK is associated with time-dependent cell death involving
apoptosis and necroptosis pathways, upregulation of inflammatory activities including type I IFN
and IL17C, autophagy deregulation. This paves the way for better deciphering of ADAR1 functions
and deregulation in HK in physiology and in skin diseases.
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HY209, a GPCR19 agonist, ameliorates atopic dermatitis in mice
A Ghaderpour,1,2,3 J Jeong,3 Y Kim,2 Y Zou,1,2,3 K Park,1 E Hong,3 Y Koh3 and S Seong1,2,3
1 Wide River Institute of Immunology, Seoul National University, Hongcheon, Korea (the
Republic of), 2 Biomedical science, Seoul National University, Seoul, Korea (the Republic of)
and 3 Small molecules, Shaperon Inc, Seoul, Korea (the Republic of)
Atopic dermatitis (AD) is a chronic inflammatory skin disorder which is characterized by intense
itch and inflammatory eczematous lesions. Keratinocytes are pivotal cells in the pathogenesis of AD
as much as Th2 cells. Regulation of pro-inflammatory features of keratinocytes in combination with
T cell modulators such as JAK inhibitors might hold promise for achieving disease control in AD
patients better than T cell modulators alone. In this regards, targeting NLRP3 inflammasome (N3I)
of keratinocytes and skin-infiltrating/resident myeloid cells might open new insight for AD patient’s
therapy. Due to the presence of polymorphisms, subtypes, ubiquitous expression, and redundant
pathways, inhibition of N3I components is ineffective for inflammatory disorders. We show that
HY209 regulates both priming and activation phases of N3I of keratinocytes. HY209 receptor,
GPCR19, colocalizes with P2X7R which enhance Ca++ mobilization that leads to N3I activation.
HY209 inhibits BzATP-mediated Ca++ mobilization, and suppresses expression of P2X7R in addition
to inhibiting NF-kB activation via adenylate cyclase-PKA pathway of keratinocytes. Transcription
of N3I components, NLRP3 oligomerization and processing of immature IL-1β and IL-18 were
suppressed by HY209 treatment in vitro and in vivo. Topical and oral treatment with HY209
ameliorates pro-inflammatory features of AD in mice induced by DNCB and further confirmation
using MC903 and oxazolone mice AD models. A keratinocytes-modulator like HY209 might
improve clinical symptoms of AD patients synergistically when combined with T cell- modulators.

Induced pluripotent stem cell-derived macrophages in an inflammatory skin disease model
to study granuloma formation
L Kleissl,1,2,3 A Redl,2,3 T Neuwirth,3,2 R Dingelmaier-Hovorka,2 RV Pandey2 and G Stary1,2,3
1 Rare and Undiagnosed Diseases, Ludwig Boltzmann Institute, Vienna, Austria, 2 Department
of Dermatology, Medical University Vienna, Vienna, Austria and 3 CeMM Research Center
for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria
Granulomas are aggregates of immune cells that can form in various organs. In cutaneous sarcoidosis
macrophages and T cells present inside granuloma cores are not able to eliminate the yet unknown
antigen and arrest in an immune state causing tissue destruction. We aim to study the switch
of a protective immune cell phenotype to a pathological, disease-driving population within
granulomas. Therefore, we use a combination of direct visualization, RNA sequencing analysis of
isolated cells and sophisticated co-culture models, including induced pluripotent stem cell-derived
macrophages (iPSM) together with patient-derived T cells and fibroblasts. The differentiation of iPSM
was successfully established and surface marker expression was compared to monocyte-derived
macrophages (MoMac) from the same individuals. We detected comparable expression levels of
the canonical macrophage markers CD14 and CD68, subtype specific markers CD80 (M1) and
CD206 (M2) and secretion of TNFα and IL-4. To identify potential disease-driving pathways in
iPSM and MoMac that are relevant in granuloma-associated macrophages, we performed bulk and
single-cell RNA sequencing from iPSM, MoMac and macrophages from skin lesions. Interestingly,
we found enriched interferon response, TNF signaling via NFκB and metabolic pathways (oxidative
phosphorylation and glycolysis) in iPSM, MoMac and skin-derived macrophages from sarcoidosis
patients compared to healthy controls. MoMac from patients incorporated into skin equivalents
showed a trend towards aggregation compared to healthy control cells, which were evenly
distributed in the extracellular matrix. We will now determine the role of these pathways in the
switch of protective to pathological macrophages in more detail.
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Multi-level dysregulation of the AHR/CYP1A1 axis in psoriasis
M Ashoori,1 J Hardman-Smart,1 H Dawe,1 I Tosi,1 E vincent,2 J Barker,1 C Smith1 and P Di
Meglio1 1 St John’s institute of dermatology, London, United Kingdom and 2 Institute of
Environmental Medicine, Karolinska Institute, Stockholm, Sweden
The aryl hydrocarbon receptor (AHR) is an environmentally-regulated transcription factor with
homeostatic and anti-inflammatory roles in skin. AHR activation leads to expression of the
cytochrome P4501 (CYP1) enzyme family, which provides critical negative feedback by degrading
AHR ligands. We have previously shown that excessive CYP1A1 activity impairs AHR antiinflammatory activity in psoriasis-like skin inflammation in mice, while suppression of aberrant
enzymatic activity restores AHR beneficial effect. Moreover, CYP1A1 activity is significantly
enhanced in blood cells of psoriasis patients, suggesting that dysregulation of CYP1A1 activity
may play a role in psoriasis. Here, we performed a multi-modal investigation of the AHR/CYP1A1
axis in the blood and skin of psoriasis patients and healthy controls, assessing availability of AHR
ligands and precursors by mass spectrometry, AHR and CYP1A1 mRNA by qPCR, and CYP1A1
enzymatic activity by EROD assay. Levels of the ligand precursor tryptophan were significantly
(p≤0.001) decreased in the serum of psoriasis patients (n=20) versus healthy (n=20). Expression of
AHR mRNA was significantly (p≤0.001) decreased in both psoriasis blood and psoriasis lesional (PsL)
skin, while CYP1A1 mRNA did not differ in blood but was significantly (p≤0.05) decreased in PsL
skin. In vitro culture of skin epidermal sheets with an AHR agonist significantly (p≤0.05) upregulated
CYP1A1 mRNA in healthy and psoriasis skin, but, surprisingly, CYP1A enzymatic activity was not
increased by AHR ligation in PsL. We are currently studying AHR and CYP1A1 protein expression
in the skin at single-cell level by imaging mass cytometry to gain further insights into the complex
regulation of the pathway. Taken together, our data show that there is a multi-level dysregulation
of the AHR/CYP1A1 axis in psoriasis and suggest a failure of multiple pathway checkpoints that
could be targeted to restore AHR beneficial effects in skin inflammation.
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Bitter taste receptor T2R38 expressed on skin-infiltrating lymphocytes regulates lymphocyte
migration
M Sakakibara,1 H Sumida,1 K Yanagida,2 S Miyasato,3 M Nakamura3 and S Sato1 1 The
University of Tokyo, Tokyo, Japan, 2 National Center for Global Health and Medicine, Tokyo,
Japan and 3 Okayama University of Science, Okayama, Japan
Bitter taste is mediated by bitter taste receptors (T2Rs), a multigene family of G-protein-coupled
receptors on the tongue. 25 different T2Rs are known to be expressed. T2Rs have recently been
found in several regions of the body, and T2R38 has been reported to be expressed on lymphocytes
in peripheral blood. Atopic dermatitis (AD) is the most common chronic inflammatory skin
disease, and skin-infiltrating T cells play a pivotal role in the development and maintenance of
AD. C-C chemokine receptor type4 (CCR4) and type10 (CCR10) are selectively expressed on skin
lymphocytes and are important GPCRs that positively regulate the lymphocytes homing to the skin.
However, literatures using deficient mice suggest that homing to the skin cannot be explained by
CCR4 and CCR10 alone, suggesting other molecules that regulate homing. Given that most of the
molecules involved in lymphocyte infiltration are GPCRs, it is possible that T2R38 regulates the
trafficking of different leukocyte subsets into skin. We first confirmed that the expression of
the T2R38 was higher in lesional skin of AD patients than in healthy controls. Furthermore, skin
T2R38 expression levels in AD patients correlated with serum thymus and activation-regulated
chemokine and IgE levels. Section staining in lesional skin revealed that CD3+ T cells in the dermis
were T2R38 positive. Flow cytometric analysis consistently confirmed the expression of T2R38
in skin T cells. Migration assay using T2R38-transduced Jurkat T-cell leukemia cells revealed that
T2R38 agonists exerted migration inhibitory effects in a dose-dependent manner. Notably, skin
tissue extracts and supernatants from cultured HaCaT keratinocytes caused T2R38-dependent
migration inhibition, indicating an endogenous ligand for T2R38 in the skin epidermis. These
findings implicate that T2R38 negatively regulates the migration of skin-infiltrating lymphocytes
and can be a therapeutic target for inflammatory skin diseases.
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Body composition, cardiometabolic risk factors and comorbidities in psoriasis and the effect
of HLA-C*06:02 status in a general population
ÅØ Solvin,1 V Bjarkø,1 L Thomas,1 P Berrospi,1 K Hveem,1 M Saunes,2 B Åsvold1 and
M Løset1,2 1 K. G. Jebsen Center for Genetic Epidemiology, Norwegian University of Science
and Technology, Oslo, Norway and 2 Department of Dermatology, St. Olavs hospital,
Trondheim University Hospital, Trondheim, Norway
Psoriasis is associated with increased adiposity measures and a dysregulated inflammatory state,
which may lead to metabolic dysfunction and comorbidities. Presence of the HLA-C*06:02
risk-allele has been suggested as a marker for a distinct disease endotype in psoriasis. In this
population-based cross-sectional study, we used data from 56 042 individuals in the fourth wave
of the Trøndelag Health Study (HUNT4), to study the associations between psoriasis and body
composition measures assessed using bioelectrical impedance analysis, cardiometabolic risk factors
and potential comorbidities. Further, we investigated the associations between HLA-C*06:02 status
and these outcomes among psoriatic individuals. Psoriasis was associated with increased adiposity
measures, including increased body- and visceral fat, and lower levels of skeletal muscle- and soft
lean mass by total body weight. Psoriasis was further associated with higher levels of HbA1c and
hsCRP. HLA-C*06:02-positive (one or two copies of the rs4406273-A allele) individuals had lower
levels of hsCRP compared to HLA-C*06:02-negative (no copies) individuals. Psoriasis was associated
with an increased prevalence of a wide range of cardiovascular, respiratory and endocrine disorders.
HLA-C*06:02-positive individuals had increased odds of atrial fibrillation and decreased odds of
migraine. The present study is the largest study to date exploring sophisticated body composition
measurements in psoriasis, increasing the sample size from 352 to almost 50 000 individuals. Our
results point to altered body composition with increased levels of fat, and in particular metabolically
active visceral fat, and provide support for a broad clinical approach to psoriatic patients in a
general population.

Proteomic profiling of skin associated ILC and T cells reveals functional differences
MB Teunissen,1 LB Møller,2 MB Løvendorf,3 L Skov,3 CM Bonefeld,4 M Mann2 and B DyringAndersen2 1 Dermatology, Amsterdam UMC, location AMC, Amsterdam, Netherlands,
2 Novo Nordisk Foundation Center for Protein Research, University of Copenhagen,
Copenhagen, Denmark, 3 Dermatology and Allergy, Herlev and Gentofte Hospital,
University of Copenhagen, Copenhagen, Denmark and 4 Leo Foundation Skin Immunology
Research Center, Immunology and Microbiology, University of Copenhagen, Copenhagen,
Denmark
Innate lymphoid cells (ILC) are key players in tissue homeostasis and in the regulation of local
immunity in barrier organs such as the skin. The functional properties of ILC are reflected by their
protein expression, the proteins being the end-stage products of active genes. To characterize the
proteome of human skin ILC, we performed in-depth proteomic analyses (mass spectrometry-based)
on ILC2 and ILC3 purified from healthy skin (N=10), and their T cell counterparts (N=6). Skin
derived ILC2 and ILC3 lacked the archetypical cytokine receptor signatures of ILC derived from
other organs, but expressed the IL-18R, confirming previous observations in mice. Steady-state skin
ILC showed constitutive expression of IL-14, IL-16, IL-36γ, IL-37 and TGF-β1. We determined the
presence of proteins known as CD markers, transcription factors, immune checkpoints, homing and
pathogen sensors in the ILC2 and ILC3 subsets, and found that multiple molecules were significantly
differentially expressed in the two ILC types. For example, CD26, CD106, CD200R1, OX40L,
CD280 were highly expressed in ILC2, whereas ILC3 showed high expression of CD11c, CD63,
CD224, CD314, GITR and XCL1. In the differential expression analysis of skin ILC and skin T cells,
we found that skin ILC showed higher expression of molecules involved in homeostasis, wound
healing and tissue repair, such as FGA, VTN, HGF and BMP1. Conversely, in skin T cells, we also
found significant differentially expressed proteins, including CD6. In conclusion, the proteomes
of skin ILC reveal expression of previous unreported proteins and constitute an important resource
for understanding ILC biology. Our data support the hypothesis that ILC protein expression differs
among tissues.

Imiquimod-induced psoriasis requires non-classical monocytes
Q Chen, S Oehrl, S Moos, S Ring, L Freund, S Meisel, F Kurschus and K Schäkel Dermatology,
University of Heidelberg, Heidelberg, Germany
Psoriasis is a chronic inflammatory skin disease caused by an IL-23- and IL-17 driven immune
response. Monocytes are regarded as key immune regulatory cells, which can be divided into
three well-defined subsets: classical monocytes, intermediate monocytes, and non-classical
monocytes (ncMo). The function of ncMo in skin inflammation remains largely unknown. Yet, our
previous studies on slan+ (6-sulfo LacNAc) ncMo suggested that these cells contribute to human
psoriasis skin inflammation. We here report on the role of ncMo in a model of psoriasis-like skin
inflammation induced by imiquimod (IMQ). These studies were performed in wild type and mice
lacking ncMo [Nr4a1 super enhancer knock-out mice (Nr4a1se_2 mice)]. With IMQ treatment,
we observed a strong increase of ncMo numbers in the skin as well as their mobilization in blood.
In Nr4a1se_2 mice lacking ncMo IMQ-induced psoriasis, IL-17 production of T cells and mRNA
expression of IL-23p19, TNF-α as well as IL-1ß in skin was largely reduced. Interestingly, psoriasis
skin inflammation was reinstalled when reconstituting Nr4a1se_2 mice with wild type ncMo prior to
elicitating psoriasis. In search for defining how ncMo orchestrate IMQ-dependent skin inflammation,
we observed that granulocyte recruitment to the skin required the presence of ncMo. This may be
explained be the corresponding finding, that expression of the neutrophil recruiting chemokines
CXCL1 and CXCL2 was only found in WT mice but not in mice devoid of ncMo. In summary, we
discovered a critical role of ncMo for the recruitment of neutrophils, the development of an IL-17dominated skin immune response and the clinical development of psoriasis like dermatitis induced
by IMQ. These studies contribute to the understanding of the in vivo development of psoriasis skin
lesions and identify ncMo as a new target cell for potential therapeutic intervention.

The disruption of lipid metabolism and the role of leptin in the pathophysiology of Severe
Recessive Dystrophic Epidermolysis Bullosa
S Herraiz-Gil,1 M Arriba,1,6,5 L Martínez-Santamaría,1,6,5 R Maseda,2 N Illera,6,5 O Yanes,3
S Lwin,4 JA McGrath,4 M Escámez1,6,5 and C Leon1,5 1 Carlos III University, Leganés, Spain,
2 Dermatology, La Paz University Hospital, Madrid, Spain, 3 URV, Tarragona, Spain, 4 King’s
College London, London, United Kingdom, 5 Fundación Jiménez Díaz, Madrid, Spain and
6 CIEMAT, Madrid, Spain
Recessive dystrophic epidermolysis bullosa (RDEB) is an incurable rare skin fragility disorder
characterized by deficient dermo-epidermal adhesion due to mutations in COL7A1 gene. Modifying
genes and epigenetic factors, mainly associated with inflammation, contribute to clinical severity,
and are key to the design of novel effective therapies. The goal of this omics study is to expand the
knowledge of the molecular mechanisms of RDEB in a homogeneous cohort with a high prevalence
of hypolipidemia (low cholesterol and their transporters: HDL, LDL) correlating with inflammation.
Comparative transcriptomic (RNA-seq) and lipidomic (UPLC-MS) analysis were performed on
skin and serum from 8 RDEB paediatric patients enrolled in a clinical trial (NCT04153630) and
6 unaffected children. Lipidomics confirmed hypolipidemia by the decrease of 124 circulating
lipids in RDEB patients, being carnitines, fatty acids, sterols and glycerophospholipids the most
represented classes. Transcriptomics revealed the deregulation of 255 genes, including a significant
inhibition of the leptin gene in the skin of the patients. Beyond its central role in the hypothalamus
regulating feeding and energy expenditure, this protein plays an important role in the regulation
of inflammation and lipid metabolism in peripheral cells. Consistently, functional enrichment
analysis of leptin interactome showed significant dysregulation in key pathways related to both
processes in RDEB patients (in which nutrition is compromised). This omics study provides clues
to understand the role of leptin expression in skin and its mediation between inflammation and
systemic lipid metabolism in RDEB. Therefore, these findings contribute to the understanding of the
pathophysiology of the disease and could be relevant for developing new therapeutic approaches.
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Endogenous double-stranded RNA is a potential target for psoriasis therapy
S AL-Hashimi,1 R Roberts,2 S Weatherhead,2 A Rider,2 J Casement,3 A Werner1 and
NJ Reynolds2 1 Bioscience institute, Newcastle upon Tyne, United Kingdom, 2 Translational
and Clinical Research Institute, Newcastle upon Tyne, United Kingdom and 3 Bioinformatics
support unit, Newcastle upon Tyne, United Kingdom
The activation of endogenous double-stranded RNA (endo-dsRNA) signalling pathways is linked
to a variety of autoimmune diseases. Here, we investigated the role of endogenous dsRNA in
psoriasis by quantifying dsRNA binding protein (DRBP) mRNA and mitochondrial dsRNA formation
in response to narrow-band UVB (NB-UVB) treatment. RNAseq data from 34 psoriatic patients
treated with NB-UVB were analysed. Biopsies were obtained from four sites 24h after NB-UVB
irradiation (lesional unirradiated, nonlesional unirradiated lesional irradiated with one minimal
erythemal dose (MED), lesional irradiated with three MEDs. Psoriatic lesional skin had a significantly
higher expression of all examined DRBP (RIG, MDA5, LGP2, PKR, OAS1-3, OASL) as compared to
nonlesional skin (increase between 1.5-21.7 fold, p <0.001 for all eight genes). NB-UVB treatment
had no effect on the DRBPs after 24h of one or three MEDs of NB-UVB. Additionally, a significant
reduction (about 20%) of dsRNA from mitochondrial transcripts was detected in response to both
NB-UVB doses(p-value 0.012 and 0.001, respectively). These results indicate that increased levels
of dsRNA activate RIG, MDA5, and LGP2 in lesional compared to nonlesional psoriasis skin. RIG,
MDA5, and LGP2 in turn upregulate type1 IFN via recruiting TBK1, and IRF3/7, all of which were
significantly upregulated in the lesional unirradiated skin. PKR binds endo-dsRNA, and activation
of PKR enhances IFN-α/β expression via IRF3. Moreover, OASs trigger an antiviral response via a
RIG induced IFN pathway. Once activated, IFN strongly enhances the transcription of DRBP thus
creating a vicious cycle that exacerbates the immune response. In conclusion, upregulation of all
DRBP genes in psoriatic lesional skin indicates that endo-dsRNA may play a crucial role in psoriasis
pathogenesis, and the early reduction of the mitochondrial dsRNA after NB-UVB treatment suggests
that dsRNA is an important target for psoriasis therapy.

Foxo4 and AHR control inflammation-induced tissue damage via secretion of IL-22 in T cells
J Thomas,1,2 K Das Mahapatra,2 M Quaranta,1 L Krause,3 A Atenhan,1 J Buters,1 C Ohnmacht,1
R de Jong,1 C Schmidt-Weber1 and S Eyerich1 1 Center of Allergy and Environment, Technical
University Munich, Munich, Germany, 2 Department of Medicine, Karolinska Institute,
Stockholm, Sweden and 3 Institute of Computational Biology, Helmholtz Center Munich,
Neuherberg, Germany
Epithelial barrier integrity is of outermost importance to protect the human body from external harm.
One of the key cytokines involved in tissue regeneration is interleukin (IL)-22. During inflammation,
IL-22 producing cells are recruited into barrier organs to restore inflammation mediated barrier
damage. The aryl hydrocarbon receptor (AhR) has been shown to regulate IL-22 expression in
T cells. Previous results from our group indicated that another transcription factor Forkhead
box O (FOXO) 4 is expressed in human T cells. FOXO4 has been mainly described as tumor
suppressor and regulator of senescence and longevity. In line with this, FOXO4 mRNA is expressed
in various tissues at low level and downregulated in most tumors. FOXO4 mRNA and protein
have been detected in mouse CD4+ T cells and our group could assign FOXO4 expression to
human T cells of the Th22 subset. To investigate the functional role of FOXO4 in T cells, lentiviral
overexpression, and downregulation of FOXO4 in CD4+ effector T cells as well as in naïve T cells
subsequently cultured under Th22 polarizing conditions, was performed. We show that FOXO4
and AhR regulate IL22 secretion in IL-6 and TNF-α induced Th22 cell cultures while in AhR-Agonist
induced Th22 cultures IL-22 secretion is FOXO4 independent. A physiological role of FOXO4
dependent effects in IL-22 secretion was confirmed by scratch assays revealing decreased artificial
wound healing with supernatants from FOXO4 deficient T cells. Here, we show that FOXO4
expression is induced and stabilized during in vitro differentiation of Th22 cells. Furthermore, we
could describe FOXO4 as an important mediator for IL-22 expression in effector and differentiating
naïve T cells in a pro-inflammatory induced setting.
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Impaired Senescent Fibroblast Clearance by NK Cells During Skin Aging
A Koroma, K Singh, M Wlaschek, K Scharffetter-Kochanek and P Maity Ulm University,
Ulm, Germany
During skin aging, fibroblasts undergo senescence and profoundly accumulate in the skin. Senescent
fibroblasts secrete a battery of soluble factors, termed as Senescence Associated Secretory Phenotype
(SASP). Because of their soluble nature, SASP factors spread senescence to neighboring cells in
the skin and most likely to other organs. This is in contrast to the transient SASP release during
embryogenesis and wound healing which is beneficial for tissue remodeling. During tissue
remodeling, the senescent cells are successfully removed by cells of the innate immune system
such as Natural Killer (NK) cells. We are therefore interested to understand whether senescent
fibroblasts are resistant to the removal by NK cells, or NK cells are themselves compromised to
remove senescent fibroblasts from aging skin. We have observed that the both primary NK cells
and NK cell lines preferentially kill senescent fibroblasts to non-senescent fibroblasts. Although
there is no change in the absolute number of NK cells in peripheral blood and skin between young
(~25 years) and old (~70 years) healthy human individuals, primary NK cells from old individuals
(~70 years) are profoundly less efficient in killing senescent human dermal fibroblasts compared
to the killing ability of primary NK cell from young individuals (~25 years). Furthermore, release of
perforin and granzyme B, the effector molecules which induces pores formation and killing of the
target cells, is significantly reduced in NK cells from old individual (~70 years) compared to NK
cells from young individuals. These data indicates that possibly aging of NK cells may contribute
to reduced removal of senescent cells. These data advance our understanding of mechanisms
underlying senescent cell accumulation in skin, and may even be exploited for future senolytic
therapies.

MiR-149: a microRNA regulating keratinocyte immune responses in psoriasis
L Luo,2 A Srivastava,2 J Freisenhausen,2 P Saha,2 N Khera,2 R Prieux,2 A Monteiro,2 A Pivarcsi3
and E Sonkoly1,2 1 Department of Medical Sciences, Dermatology &venereology, Uppsala
University, Uppsala, Sweden, 2 Dept of Medicine Solna, Karolinska Institutet, Stockholm,
Sweden and 3 Department of Medical Biochemistry and Microbiology, Uppsala University,
Uppsala, Sweden
MicroRNAs (miRNAs) are small RNAs which are potent regulators of gene expression and have
been implicated in the regulation of inflammatory responses and psoriasis. Psoriasis is a chronic
inflammatory skin disease characterized by a disturbed interplay between immune cells and
keratinocytes maintaining a vicious circle of inflammation. Previously, we identified miR-149 as
a miRNA significantly suppressed in keratinocytes in psoriasis skin lesions and showed that IFN-γ
suppresses miR-149-expression in keratinocytes. Moreover, we found that miR-149 mediates the
cross-talk between the IFN-γ and the TWEAK pathways in keratinocytes in psoriasis. To better
understand the role of miR-149 in skin biology and in inflammatory skin diseases, we have generated
mice with keratinocyte-specific deletion of miR-149 (miR-149 EKO mice). MiR-149 EKO mice
are viable and display a normal skin phenotype. However, upon topical application of the TLR7agonist imiquimod, miR-149 EKO mice develop more severe psoriasis-like skin inflammation
with increased epidermal thickness, increased keratinocyte proliferation, and significantly higher
expression of inflammatory mediators as compared to wild type animals. Moreover, an increased
number of infiltrating immune cells was observed the imiquimod-treated skin of miR-149 EKO mice
as compared to wild-type controls. Altogether, our results suggest that miR-149 acts as a break on
keratinocyte inflammatory responses under homeostatic conditions and its suppression in psoriasis
is part of the pathogenic circuits sustaining skin inflammation.
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Chronic Inflammation of Keratinocytes Leads to Autophagy Impairment in Psoriasis
N Uddin,1 P Ostano,2 G Chiorino,2 M Philpott,1 R Hannen1 and D Bergamaschi1 1 Centre of
Cell Biology and Cutaneous, Queen Mary University of London, London, United Kingdom
and 2 Cancer Genomics Laboratory, Fondazione Edo ed Elvo Tempia, Biella, Italy
Psoriasis is an inflammatory disorder which leads to the improper stratification of epidermal
keratinocytes. Autophagic flux analysis of our established cell lines has shown that autophagy is
functionally active in healthy keratinocytes but is impaired in psoriatic keratinocytes. To mirror
psoriasis in vitro we custom-made a cytokine cocktail that induced IL-1β release in keratinocyte
cultures. Stimulation of healthy keratinocytes by this chronic inflammatory cocktail similarly causes
autophagy block and accumulation of key autophagy proteins. Interestingly, the inflammatory
stimulus causes LC3-I accumulation, rather than LC3-II, suggesting that inflammation blocks
autophagy prior to the final stages of autophagosome and autolysosome formation. In addition, p62
upregulation indicates a disruption of cargo degradation via the lysosomal autophagy compartment.
Increased ATG4, ATG7 and ATG12 expression indicates that these were not the cause of the block in
the pathway. Changes in phospholipid metabolism has been reported in inflammatory skin conditions
including Phosphatidylethanolamine (PE) downregulation in psoriatic keratinocytes. In autophagy
PE is essential for LC3-I conversion to LC3-II. By inducing PE production in inflamed keratinocytes,
we show restoration of the autophagy pathway functionality. Transcriptomic data analysis identified
several autophagic genes with significantly deregulated expression in psoriatic samples (n=398)
compared to healthy matched or non-matched (n=587) controls. Immunofluorescence staining of
healthy and psoriatic human skin samples confirmed differences in key autophagy marker expression
and deregulation of lysosomal membrane proteins. We have shown that chronic inflammation in
keratinocytes impairs autophagic flux by downregulating PE expression and altering the lysosomal
compartment integrity. Our data supports autophagy stimulation as a beneficial approach to
counteract chronic inflammatory skin conditions such as psoriasis.

Metabolic syndrome in psoriasis is associated with upregulation of CXCL16 on monocytes
and a dysbalance in innate lymphoid cells
L Schielke,1 N Zimmermann,2 S Hobelsberger,2 J Steininger,2 A Strunk,2 K Blau,2 S Künzel,2
S Beissert,2 S Abraham2 and C Günther2 1 Technical University Dresden, Freital, Germany
and 2 Department of Dermatology, University Hospital, Technical University Dresden,
Dresden, Germany
Psoriasis is frequently associated with the metabolic syndrome and occurs more often in obese
individuals. In order to understand innate immune mechanisms mediating this inflammatory pattern
we investigated expression of the chemokine and lipid scavenger receptor CXCL16 in patients
with psoriasis and associated comorbidities. CXCL16 expression was enhanced on all monocyte
subsets in psoriatic patients compared with healthy controls and positively correlated with psoriasis
activity and severity index, body mass index and the risk for cardiovascular disease indicated by
PROCAM score. The intensity of CXCL16 expression on monocytes further correlated with their
capability to phagocytose oxidized LDL indicating the possibility to transform into foam cells in
atherosclerotic plaques. Patients with psoriasis and atherosclerosis or obesity displayed elevated
numbers of innate lymphoid cells in blood with specific increase of the IFN-γ or IL-17 producing
ILC1 and ILC3 subpopulations. The expression of the CXCL16 receptor, CXCR6, was increased in
ILCs and co-expressed with CCR6 but not CCR7 indicating their migratory potential to psoriatic skin
or adipose tissue that is characterized by strong CXCL16 and CCL20 expression. This hypothesis was
supported by the finding that the percentage of CXCR6 expressing ILCs was alleviated in blood of
psoriatic patients. Together these data link a strong expression of CXCL16 to metabolic syndrome
in psoriasis and indicate a possible link to ILC activation and tissue distribution in obese psoriatic
patients. These data contribute to the understanding of the complex interaction of innate immunity
and metabolic state in psoriasis.
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Functional screening of Cutibacterium acnes isolates reveal determinants of skin inflammation.
A O’Neill,1 J Seidman,1 K Cavagnero,1 F Li,1 T Nakatsuji,1 J Cheng,1 Y Tong,1 T Do,2 L Cau,3
T Hata,1 R Modlin2 and R Gallo1 1 Dermatology, University of California San Diego, San
Diego, CA, 2 Dermatology, University of California Los Angeles, Los Angeles, CA and
3 SILAB, Brive, France
Cutibacterium acnes (C. acnes) is a ubiquitous commensal bacterium that is generally well tolerated
by the human skin immune system. Different strain-types of C. acnes have been reported to be
enriched on patients with acne. To understand if these strain-type differences contribute to the
develoment of inflammation we generated a library of over 400 C. acnes isolates from skin swabs
of healthy and acne subjects and assessed their strain-level identity and inflammatory potential. A
higher frequency of phylotype IA-1 C-type strains was observed from acne lesional sites compared
to non-lesional sites. Phyotype II K-type sequences were dominant on healthy and non-lesional acne
skin, but absent from lesions. Single locus sequence identity did not predict inflammatory potential
as isolates within the same sequence type had different capacity to promote host cytokine responses
in culture, or generate lesions in a mouse model. Inflammatory differences between strains was
not due to protease or lipase activity, production of short chain fatty acids or porphyrins. Instead,
whole genome sequencing of functionally distinct strains revealed the presence of a linear plasmid
in the high cytokine-inducing strains. Mouse skin infected with similar sequence types of C. acnes
with and without this plasmid resulted in differential activation of inflammatory genes in dermal
fibroblasts as detected by single cell RNA sequencing. We conclude that C. acnes strain-type is not
sufficient to predict inflammation but that other factors including the presence of a plasmid may
contribute to development of disease.
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IRAK4 drives pathogenic processes in inflammatory skin diseases
M Jargosch,1 S Lavazais,2 F Ohm,1 C Jagerschmidt,2 P Fallon,3 P Clément-Lacroix,2 F Lauffer,1
R Brys4 and K Eyerich1 1 Department of Dermatology and Allergy, Technical University of
Munich, Munich, Germany, 2 Galapagos SASU, Romainville, France, 3 School of Medicine,
Trinity Biomedical Sciences Institute, Dublin, Ireland and 4 Galapagos NV, Mechelen,
Belgium
In recent years innate immunity has moved into focus of therapeutically approaches due to its ability
to drive downstream adaptive responses. Modulators of innate immune responses are expected to
have high therapeutic potential across immune-mediated inflammatory diseases (IMIDs). The kinase
IRAK4 integrates signaling downstream of receptors acting at the interface between innate and
adaptive immune responses (e.g. TLRs, IL-1R, IL-18R). Here, we profiled a novel, selective IRAK4
inhibitor, GLPG2534, in an extensive series of in vitro, ex vivo, and in vivo models of inflammatory
skin diseases (ISD). In vitro, IRAK4 inhibition resulted in substantial inhibition of TLR and IL-1
responses in primary keratinocytes, granulocytes, and T cells. Furthermore, disease activity in murine
models of psoriasis and atopic dermatitis (AD) skin inflammation (Il-23-, Il-33-, imiquimod- and
MC903-induced) was markedly dampened by IRAK4 inhibition. Finally, neutralizing IRAK4 reversed
pathogenic molecular signatures in human lesional psoriasis and AD biopsies. The variety of models
highlighted IRAK4 as central mediator of psoriasis and atopic dermatitis by regulating cytokines (e.g.
IL-17A, IL-22, IL-23, IL-4, IL-13, IL-5, TNF-α), chemoattractant chemokines (e.g. CXCL8, CXCL5,
MCP1) and antimicrobial peptides (e.g. S100A7, DEFB4A). Overall, our data demonstrate the
potential of IRAK4 inhibition as a therapeutic strategy in ISD.
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Development and characterization of an immune 3D model mimicking psoriasis
C Mainzer, M Laclaverie, M Humeau, S Bordes, E Aymard and B Closs R&D Department,
SILAB, Brive, France
Psoriasis is a common chronic skin disease characterized by a pro-inflammatory environment
mediated by keratinocytes and both innate and adaptative immune responses. This inflammation is
mostly driven by the IL-17/IL-23 axis resulting in the production of inflammatory and immune factors
(chemokines and antimicrobial peptides) by keratinocytes. These mediators lead to an amplification
loop and consequently to an epidermal hyperplasia. To our knowledge, very few 3D skin models
involving lymphocyte T-helper cell type 17 (LTh17) reproduce accurately psoriasis features. The
aim of this work was to develop an immunocompetent skin model reproducing the biological
characteristics of psoriatic lesional skin. As psoriasis physiopathology is mostly mediated by the
interplay of LTh17 and keratinocytes, we developed a 3D model that integrated both of these cell
types. To this purpose, LTh17 were differentiated from naive T cells and rigorously characterized.
Using ELISA assay and flow cytometry, we confirmed the functional differentiation of LTh17 with
relevant production of Th17 cytokines (IL-17A and IL-17F). Then, LTh17 were co-cultured with a
reconstructed epidermis. Our immunocompetent 3D model recapitulated inflammatory features of
psoriasis with the secretion of characteristic cytokines (IL-17A, IL-17F), chemokines (CXCL1, CXCL8,
CCL20) and antimicrobial peptide (S100A7). At last, our psoriasis-mimicking skin model showed an
alteration of keratinocyte differentiation leading to epidermal morphological changes (acanthosis).
The model’s functionality was assessed and confirmed using an anti-IL-17A neutralizing antibody.
Thanks to the communication between LTh17 and keratinocytes, this compromised 3D model
succeeded in reproducing psoriatic characteristics, including keratinocyte differentiation defects
and dysregulation of the inflammatory response. This immunocompetent 3D psoriasis model could
be suitable for the screening of natural therapeutic molecules dedicated to psoriasis treatment.

Targeted inhibition of EGFR reduces anti-microbial defense mechanisms at the skin barrier
L Artner,1 R Jin,1 K Strobl,1 D Krauß,1 D Berry,2 B Hausmann,2 T Chontorotzea,1 J Klufa,1
T Bauer1 and M Sibilia1 1 Center for Cancer Research, Medical University of Vienna, Vienna,
Austria and 2 Department of Microbiology and Ecosystem Science, University of Vienna,
Vienna, Austria
Clinical inhibition of the epidermal growth factor receptor (EGFR) results in stereotypic
papulopustular eruptions, bacterial superinfection of the skin with Staphylococcus aureus (S. aureus)
and diarrhea. These stigmatizing side effects severely deteriorate patients’ wellbeing and therapy
adherence. Hence, the identification and characterization of EGFR dependent anti-microbial defense
mechanisms is of utter importance to improve our capability to treat those adverse barrier effects
to increase patients’ quality of life and enhance EGFR targeted cancer therapy efficacy. Applying
EGFR skin deficient mouse models, we could recapitulate EGFR -I induced skin abnormalities.
We identified the initial inflammatory trigger within the outgrowing commensal bacterial skin
community. EGFR deficient skin is dominated first by commensal Staphylococci species such as
S. xylosus which then shifts to a pathogenic S. aureusdriven dysbiosis analogous to S. aureus
superinfection in human EGFR-I treated patients. Immunological assessment together with 16S
microbial rRNA sequencing revealed that EGFR deficient skin is permissive for microbial outgrowth
because of barrier integrity loss and reduction of anti-microbial defense capacity. We now use a
combination of single cell RNA sequencing and targeted EGFR depletion mouse models to identify
the cell population and the molecular mechanism, which is responsible for microbial regulation
and barrier defense. In summary, we could identify a crucial EGFR regulated microbial gate keeper
function at the hair follicle, which is perturbed during targeted anti-cancer therapy. We now aim to
identify its molecular mechanism in order to improve the efficiency of cancer therapies and treat
acneiform skin inflammation in general.
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Immunomodulatory role of NF-kB signalling pathway in skin inflammation
S Kumari The University of Queensland Diamantina Institute, Brisbane, QLD, Australia
IKK/NF-kB signalling controls inflammation and cell death and is important to maintain tissue
homeostasis. Keratinocyte-specific deletion of IKK2 (IKK2E-KO) leads to TNFR1-dependent skin
inflammation in mice. IKK2E-KO mice showed increased numbers of apoptotic and necrotic
keratinocytes, and upregulation of inflammatory cytokines mediators in the epidermis. We proposed
that keratinocyte death could trigger inflammation. Receptor Interacting Protein Kinase (RIPK1)
induces cell death via kinase activity-dependent functions. To address the kinase-dependent role
of RIPK1 in IKK2E-KO mice, we generated IKK2E-KO mice expressing kinase inactive RIPK1 (IKK2E-KO;
Ripk1D138N/D138N). We observed that IKK2E-KO;Ripk1D138N/D138N mice did not develop skin lesions,
demonstrating an essential role of RIPK1 kinase activity in skin inflammation. We further dissected
whether apoptosis or necroptosis drives skin inflammation in IKK2E-KO mice by crossing them to
the mice lacking RIPK3 or MLKL, which are essential mediators of necroptosis. We found that the
IKK2E-KO;Ripk3-/- or IKK2E-KO;Mlkl-/- mice were strongly protected from skin lesion development,
showing the important role of necroptosis in triggering skin inflammation. To dissect the role of
different components of the NF-kB signalling pathway in regulating skin homeostasis, we generated
mice with the combined deficiency of NF-kB subunits, cRel and RelA or a regulatory subunit of IKK
complex, NEMO (NEMOE-KO) in the epidermis. Both, cRel/RelAE-KO and NEMOE-KO mice developed
skin inflammation, however, the RIPKI kinase deficiency protected the skin inflammation in cRel/
RelAE-KO mice, but not in NEMOE-KO mice. These results highlight a differential regulatory control of
skin homeostasis through the components of the NF-kB signalling pathway and unravel a potential
unknown role of NEMO in controlling skin homeostasis.

Heat Shock Protein 90 Inhibitor Attenuates Inflammation Induced by
12-O-tetradecanoylphorbol-13-acetate in Primary Human Keratinocytes and Mice
H Ben Abdallah,1 S Seeler,2 A Bregnhøj,1 G Ghatnekar,3 LS Kristensen,2 L Iversen1 and
C Johansen1 1 Department of Dermatology, Aarhus University Hospital, Aarhus, Denmark,
2 Department of Biomedicine, Aarhus University, Aarhus, Denmark and 3 Regranion, Mount
Pleasant, SC
Heat shock protein 90 (HSP90) is a molecular chaperone that folds and promotes the activity of
a wide range of client proteins, including key signaling proinflammatory molecules involved in
aberrant inflammation. RGRN-305 is a novel HSP90 inhibitor that has been reported to exhibit
antiinflammatory properties in autoimmune skin diseases. Here, the antiinflammatory effects of
RGRN-305 were investigated in vitro and in a mouse model in vivo. In primary human keratinocytes
stimulated with 12-O-tetradecanoylphorbol-13-acetate (TPA; inducer of inflammation), the mRNA
expression of the proinflammatory cytokines TNFα, IL-1β, IL-6 and IL-8 were significantly reduced
by preincubation with RGRN-305, when measured by quantitative real-time PCR. Furthermore, a
Nanostring® nCounter gene expression assay showed that RGRN-305 led to inhibition of many
proinflammatory related genes. To gain insights into the intracellular mechanisms, a further study
demonstrated that the antiinflammatory effect was mediated, at least partly, by suppressing the
activity of the NF-κB and c-Jun signaling pathways. Topical application of RGRN-305 significantly
alleviated TPA-induced skin inflammation. The mouse ear thickness, as a marker of ear edema and
inflammation, was significantly reduced 4 hours post-TPA application. Also, the inhibitory effect
of RGRN-305 was associated with reduced expression of proinflammatory cytokines (TNFα, IL-1β,
IL-6, IL-17A) in the ear tissue. In summary, inhibition of HSP90 mediates a robust antiinflammatory
effect, providing a potential therapeutic strategy for the management of autoimmune skin diseases.
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Permeability barrier characteristics of hidradenitis suppurativa
O Somogyi, A Kapitány, L Szabó, 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 regions with a well characterized Th1/17 cytokine milieu. According to current literature
data, keratinocytes are crucial drivers of the first pathogenic steps of HS. However, the possible
role of permeability barrier alteration, as KC activating event, has not been studied in detailed in
HS. Our main focus was to study the permeability barrier of non-lesional HS (HS NL) and lesional
HS (HS L) skin and compare them to that of the healthy AGR region. We investigated the major
permeability barrier elements, namely the stratum corneum (SC) and tight junctions (TJ) both at the
mRNA (by RT-qPCR) and protein (by immunohistochemistry) levels. Among the SC components,
molecules related to cornified envelope formation (FLG, LOR, KRT1, KRT10, LCE1F, SPRR2A,
TGM5), corneocyte desquamation (KLK5, KLK7, KLK14), and (corneo)desmosome organization
(DSG1, DSC1, PKP1, CDSN) were analyzed along with TJ molecules (OCLN, CLDN1, CLDN23).
The function of the permeability barrier was also investigated by TEWL measurement. At the gene
level, in HS NL skin only three molecules (LCE1F, SPRR2A, CLDN23), while in HS L skin most of the
molecules showed significantly altered expression compared to AGR skin. However, at the protein
level, in HS NL skin the expression of the investigated molecules was not different from normal skin,
while HS L showed only slight and not consequent differences (KRT1 and KLK5 were decreased,
KLK7, KRT6 and DSG1 were increased). Functional studies showed no significant differences in
the TEWL of the three sample groups. The almost missing differences in HS NL and the detected
slight barrier alterations in HS L skin suggest that permeability barrier is not significantly affected in
HS skin, and that permeability barrier alterations are not the driver factors of KC’s activation in this
disease. Funding: NKFIH K-128250, NKFIH PD-131689, EFOP-3.6.1-16-2016-00022

IL-17A Is the Critical Cytokine for Liver and Spleen Amyloidosis in Inflammatory Skin Disease
S Iida,1 T Nakanishi,1 F Momose,2 M Ichishi,3 K Mizutani,1 Y Matsushima,1 A Umaoka,1
M Kondo,1 K Habe,1 Y Hirokawa,3 M Watanabe,3 Y Iwakura,4 Y Miyahara,2 Y Imai1 and
K Yamanaka1 1 Department of Dermatology, Mie University Graduate School of Medicine,
Tsu, Japan, 2 Department of Personalized Cancer Immunotherapy, Mie University Graduate
School of Medicine, Tsu, Japan, 3 Department of Oncologic Pathology, Mie University
Graduate School of Medicine, Tsu, Japan and 4 Center for Animal Disease Models, Research
Institute for Biomedical Sciences, Tokyo University of Science, Chiba, Japan
Systemic amyloidosis is recognized as a serious complication of rheumatoid arthritis or inflammatory
bowel disease, but also of inflammatory skin disease. However, the detailed molecular mechanism of
amyloidosis associated with cutaneous inflammation remains unclear, and therapeutic approaches
are limited. Here, we investigated the pathophysiology of amyloidosis secondary to cutaneous
inflammation and the therapeutic effects of Janus kinase (JAK) inhibitors by examining a mouse
model of spontaneous dermatitis (KCASP1Tg mice). Moreover, KCASP1Tg mice were crossed with
interleukin-17A (IL-17A) knockout mice to generate IL-17A-/KCASP1Tg and examine the role of
IL-17A in amyloidosis under cutaneous inflammation. KCASP1Tg mice showed severe amyloid
deposition in the liver and spleen. Increased serum-neutral fat levels and decreased lymphocyte
production were observed in the spleen. Overproduction of amyloidosis was partially ameliorated
by the administration of JAK inhibitors and was further improved in IL-17A-/KCASP1Tg mice.
IL-17A-producing cells included CD4, gamma delta, and CD8 T cells. In summary, our results from
the analysis of a mouse model of dermatitis revealed that skin-derived inflammatory cytokines can
induce amyloid deposition in the liver and spleen, and that the administration of JAK inhibitors
and, even more, IL-17A ablation, reduced amyloidosis. This study demonstrates that active control
of skin inflammation is essential to prevent internal organ amyloidosis.
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Cutibacterium acnes CAMP factor 1-related peptides as Toll-Like Receptor-2 modulators
C Mayslich,1 PA Grange,1,2 M Castela,1 A Marcelin,3,4 V Calvez3,4 and N Dupin1,2
1 Département DRC, Développement, Reproduction et Cancer, Institut Cochin, INSERM
U1016-CNRS UMR8104, Université Paris Cité., Paris, France, 2 Service de DermatologieVénéréologie et CeGIDD, CNR IST Bactériennes – Laboratoire Associé Syphilis, Groupe
Hospitalier APHP.centre, Paris, France, 3 Institut Pierre Louis d’Epidémiologie et de Santé
Publique (iPLESP), Team 3 THERAVIR, Sorbonne Université, INSERM, Paris, France and
4 Virology Department, National Reference Centre for Herpesviruses, AP-HP, Pitié-Salpêtrière Charles Foix University Hospital, Paris, France
Acne vulgaris is a disorder affecting the pilosebaceous unit resulting in both inflammatory and
non-inflammatory clinical lesions. Cutibacterium acnes (C. acnes) of a specific lineage, plays a
key role in inflammatory acne by producing several virulence factors thereby increasing their
inflammatory capacity. The C. acnes mutated CAMP1 factor display strong TLR-2 binding property
in highly inflammatory C. acnes strains. CAMP1 peptide array analysis of 116 15-mer peptides
sequences with an overlap of 11 amino acids, were immobilized onto glass plate and showed
that seven peptides (A14, A15, B1, B2, B3, C1 and C3) were specifically recognized by TLR-2
and located on the same side of the in silico 3D-CAMP1 structure. Among these seven peptides, 2
peptides (A14 and B2) were able to compete the interaction CAMP1-TLR-2 in vitro. Moreover, 3
peptides (A14, B1 and B2) were able to dose-dependently decrease the C. acnes-induced CX-CL8
production in keratinocytes as well as to decrease at the transcriptional and translational levels
of the ex vivo production of GM-CSF, TNF-α, IL-1β, and IL-10 in human skin explants stimulated
with recombinant (r)CAMP1 protein. RNA sequencing analysis of skin explants pretreated with B2
and stimulated with rCAMP1, identified 10 genes, IL6, TNF, CXCL1, CXCL2, CXCL3, CXCL8, IL-1β,
CCL2, CCL4 and CSF2, harboring strong differential expression. All these genes were validated by
qRT-PCR. We characterized a new C. acnes CAMP1-derived peptide which could be used as a
potential TLR-2 modulator to reduce TLR-2-induced inflammation.

IL-17A+ mast cells in resolved psoriasis
T Benezeder,1,3 C Painsi,2 Q Zhan,3 RA Clark3 and P Wolf1 1 Department of Dermatology,
Medical University of Graz, Graz, Austria, 2 Department of Dermatology, State Hospital
Klagenfurt, Klagenfurt, Austria and 3 Department of Dermatology, Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA
The IL-23/IL-17 axis is the most important signaling pathway underlying psoriasis pathogenesis.
Recent studies have identified mast cells, and not T cells, as main source of IL-17A in psoriasis,
although their exact pathophysiologic role still remains to be determined. After therapy, psoriatic
lesions resolve almost completely, but after treatment cessation, lesions most often reappear at
the exact same body sites. In clinically resolved psoriasis, resident memory T cells (TRM) are a
local cytokine source, which could steer the wheel toward a proinflammatory environment and
disease recurrence. We hypothesize that IL-17A is stored in mast cells, waiting to be released
to reactivate the inflammatory loop, and that TRM might drive/restart cytokine production and/or
release in mast cells. Immunostaining of IL-17A, T cells (CD3), neutrophils (myeloperoxidase) and
mast cells (tryptase) showed that in lesional psoriatic skin 83% of IL-17A+ cells were mast cells,
while 14% were neutrophils and only 3% were T cells. In resolved lesions, IL-17A+ mast cell
counts remained high, whereas all other IL-17A expressing cells had nearly vanished. Numbers
of IL-17A+ mast cells at the follow-up timepoint (resolved lesion) correlated with PASI score at
follow-up (spearman correlation, r=0.68, p value=0.0176), whereas T cell counts or IL-17A+ T cell
counts showed no correlation. Immunostaining of TRM (CD103+), IL-17A and tryptase revealed that
IL-17A+ mast cells reside in close proximity to TRM in both active and resolved psoriatic lesions. Our
results demonstrate that IL-17A+ mast cells persist in clinically resolved lesional skin and could be
indicative for early recurrence. Residing next to TRM, mast cell-derived IL-17A might be essential to
restart the inflammatory feedback loop that leads to recurrence of psoriasis.
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Skin deep and beyond: Function of Calprotectin (S100A8/A9)
M Palomo Irigoyen,1 L Bakiri,2 J Schaffenrath,2 S Hayer,3 P Starkl,4 S Knapp4 and E Wagner1,2
1 Laboratory Genes and Disease, Department of Dermatology, Medical University of Vienna,
Vienna, Austria, 2 Laboratory Genes and Disease, Department of Laboratory Medicine,
Medical University of Vienna, Vienna, Austria, 3 Department of Internal Medicine III, Division
of Rheumatology, Medical University of Vienna, Vienna, Austria and 4 Laboratory of Infection
Biology, Department of Medicine I, Medical University of Vienna, Vienna, Austria
Skin diseases affect 900 million people worldwide. Skin colonization by Staphylococcus aureus
(S. aureus) is a hallmark of Atopic Dermatitis (AD), the most common inflammatory skin disease
(ISD). The expression of antimicrobial peptides (AMPs) such as S100A8 (A8), S100A9 (A9) and the
A8/A9 heterodimer Calprotectin (CP) was reported to be elevated in ISDs, which likely influences
S. aureus growth. In the JunBΔep genetic mouse model of AD, constitutive epidermal deletion of
JunB leads to skin inflammation with S. aureus colonization and to a myeloproliferative disease with
multi-organ involvement. Here, we show increased A8, A9 and CP in lesional skin, serum and stool
of JunBΔep mice. Hence, we assess the contribution of these AMPs in JunBΔep S100a9-/- compound
mutants. Skin lesions were substantially improved in JunBΔep S100a9-/- mice with decreased
inflammation and S. aureus colonization. However, JunBΔep S100a9-/- mice had aggravated systemic
inflammation with increased circulating Interleukin 17A (IL-17A) and high Immunoglobulin E (IgE)
levels. We also observed exacerbated bone loss and prominent digit swelling with immune cell
infiltration and S. aureus colonization. These results reveal a complex function of A8, A9 and
CP in the development of ISD/AD and support a role of AMPs in inter-organ crosstalk. Ongoing
experiments aim to identify the A8- and A9-expressing cells involved in ISD and the critical targets
connected to A8/A9, with the ultimate goal to prevent or ameliorate ISD.

TLR4 Plays An Important Role In Chronic Relapsing Pruritus Induced By Subcutaneous
Capsaicin Injection In Neonatal Rats
H Kim,1 D Jeong1 and Y Jung2,3 1 Gil Medical Center, Gachon University College of Medicine,
Incheon, Korea (the Republic of), 2 Microbiology, Gachon University College of Medicine,
Incheon, Korea (the Republic of) and 3 Health Science and Technology, Gachon Advanced
Institute for Health Science & Technology, Incheon, Korea (the Republic of)
Despite the high prevalence of chronic dermatitis and the accompanied intractable itch, therapeutics
that specifically target itching have low efficacy. Although toll-like receptors (TLRs) are suggested
to contribute to immune activation and neural sensitization, their roles in chronic itch in the skin
remain elusive. Here, we show that the RBL-2H3 mast cell line expresses TLR4 and that treatment
with a TLR4 antagonist opposes the LPS-dependent increase in mRNA levels of Th2 and innate
cytokines. The role of TLR4 activation in pruritus was studied in neonate rats in which chronic
relapsing pruritus was induced by neuronal damage following subcutaneous capsaicin injections.
Treatment with a TLR4 antagonist protected these rats from chronic itch with scratching behavior and
chronic dermatitis. TLR4 antagonist treatment also restored the density of cutaneous nerve fibers and
inhibited the histopathological changes that are associated with mast cell activation after capsaicin
injection. Additionally, the expression of IL-1β, IL-4, IL-5, IL-10, and IL-13 mRNA in the lesional
skin decreased after TLR4 antagonist treatment. Based on these data, we propose that the reduction
in the itch was associated with TLR4 signaling in mast cells and nerve fibers.
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Assessment of Nomadic and Niche-specialist Lactobacilli as Potential Vaginal Probiotics
C Cappello,1 M Acin Albiac,1 F Rinaldi,2 E Zannini,3 G Giuliani2 and D Pinto2 1 Food
Engineering and Biotechnology, University of Bolzano, Bolzano, Italy, 2 Human Microbiome
Advanced Project, Milan, Italy and 3 University College Cork, Cork, Ireland
Recent studies have shown that the microbiota during the early years of an individual’s life is affected
by the mode of release during childbirth, differing between caesarean section and newborns born
vaginally. Here we reported the selection of nomadic lactobacilli for the development of a multistrain probiotic gel to promote lactobacilli-dominated vaginal microbiota in pregnant women and
to establish a proper eubiosis in the new-born. Lactobacilli, mainly isolated from food sources,
were screened for functional characteristics and the capability to inhibit Streptococcus agalactiae
and Candida albicans, which may lead to adverse pregnancy-related outcomes. A total of ninetyfive strains (Lacticaseibacillus paracasei or Lactiplantibacillus plantarum) were screened for autoaggregation, hydrogen peroxide production, hydrophobicity, and lactic acid isomers quantification.
Cell-free supernatants (CFSs) of the candidate strains were also co-inoculated with vaginal pathogens
for high-throughput inhibition screening. The best performing strains were also screened in vitro,
alone or in combination, on the SkinEthicTM HVE model, to evaluate the reduction of the expression
of genes (interleukin-8, interleukin-6 and tumour-necrosis factor alpha) involved in the inflammatory
cascade. We found that the production of hydrogen peroxide was strain-dependent, with the highest
concentrations found for L. paracasei. L. plantarum produced both isomers of lactic acid, while
Lb. paracasei produced only L-isomer. Hydrophobicity and auto-aggregation characteristics higher
than 50% were observed respectively for 25% and 86% of all the strains. S. agalactiae was strongly
inhibited by a wide range of CFSs, whereas C. albicans inhibition was less frequent. Two of the
best performing strains showed a reduction in the expression of genes involved in the inflammatory
cascade. Overall, L. plantarum had the highest pathogen inhibition score and the best functional
traits.
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The role for epidermal αV integrin complexes in the pathogenesis of psoriatic inflammation
S Sellami,1 M Bachmann,3 NC Brembilla,1,2 J Drukala,4 B Wehrle-Haller,3 W Boehncke1,2 and
M Shutova1,2 1 Department of Pathology and Immunology, University of Geneva, Geneva,
Switzerland, 2 Division of Dermatology and Venereology, Geneva University Hospitals,
Geneva, Switzerland, 3 Department of Cell Physiology and Metabolism, University of
Geneva, Geneva, Switzerland and 4 Department of Cell Biology, Jagiellonian University,
Cracow, Poland
Although TGF-β levels are elevated in the plasma and skin lesions of psoriasis patients, the functional
significance of this observation is not yet known. TGF-β activation is principally mediated by the
mechanosensitive integrin αVβ6 complex, which promotes the release of the Latency-Associated
Peptide (LAP). We hypothesized that the activation of αVβ6 is dysregulated in the epidermis during
psoriatic inflammation resulting in increased TGF-β signaling in keratinocytes. Here, we analyzed
the expression, localization and functional activation of αVβ6 integrin in healthy and psoriatic
human skin, reconstructed human epidermis (RHE) and undifferentiated keratinocytes. To model
psoriatic phenotype, we stimulated N/TERT human keratinocytes with a specific cytokine cocktail
M5 (IL-17A, IL-22, Oncostatin M, TNFα, IL-1α), or alternatively, we used keratinocytes from psoriatic
skin. Integrin αV was upregulated in psoriatic epidermis and in M5-treated RHEs. In undifferentiated
M5-treated N/TERT and psoriatic keratinocytes, αV distribution was changed whereas no significant
upregulation was observed. M5-treated N/TERT exhibited an increase in the LAP1-coated substrate
interaction and surface binding of soluble GFP-LAP1 as shown by flow cytometry. Next, we
investigated the mechanism for the higher αVβ6-LAP1 interaction in inflammation. To test if it is due
to increased mechanoactivation of αVβ6, we inhibited cell contractility with Y27632. Interestingly,
M5-treated cells showed no decrease in LAP1-substrate adhesion under Y27632, neither αV was
found in classic focal adhesions in keratinocytes. In sum, our data show that an altered function of
αVβ6 integrins in psoriatic epidermis is responsible for a dysfunctional TGF-β signaling.
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Age-dependent changes in lipidome of autophagy-deficient mice
Y Yang, C Kremslehner, I Nagelreiter, MS Narzt, H Rossiter, C Bauer, S Jelleschitz, F Gruber
and M Sochorová Department of Dermatology, Medical University of Vienna, Vienna, Austria
Previous studies with mice lacking epidermal macroautophagy suggest that under pro-aging stress
there is a profound change in lipid metabolism and an increased susceptibility to DNA damage
and cellular senescence. Thus we followed up these studies now in cohorts of young (< 8 mo) and
geriatric (>16 mo) mice which did or did not lack epidermal Atg7 (Atg7 f/f: K14 cre+), and studied
the consequences of chronological aging on the level of the epidermal lipidome. Additionally, we
analyzed the transcriptome of corresponding cohorts of mice for genes with a function in lipid
metabolism or lipid signaling for genes differentially expressed in age and/or autophagy deficiency.
While lipidomic analysis showed significantly increased triacylglycerols (TAG) with age affecting
all identified TAG species, this increase was significantly lower in the old Atg7 f/f: K14 cre+ mice
compared to old WT, suggesting that Atg7 deficiency might lower the age-related increase in the
storage lipids. Among the other investigated lipid classes, sphingomyelins (SM) and cholesteryl
esters (CE) were decreased in both young and old Atg7 deficient mice. Decreased compared to
both respective control groups were the PUFA species cholesteryl eicosapentaenoate, -arachidonate
and –docosahexaenoate. Transcriptomic analysis revealed significant upregulation of fatty-acid
binding protein 5 (FABP5) in both young and aged Atg7-defificient mice, which could influence the
composition of- and signaling through the lipidome. The observed FABP5 upregulation would be
compatible with increased lipolysis and thus reduced accumulation of TAG in aged Atg7-deficient
mice and increased nuclear translocation of FABP5 in the epidermis would be compatible with
proinflammatory gene expression, e.g. CXCL3, PTGES observed in the epidermis. Our results suggest
that the autophagy-deficiency affects accumulation of epidermal storage lipids in aged but not young
mice, and the epidermal expression of specific proinflammatory genes.

The neuropeptide B type natriuretic peptide (BNP) induces limited activation of human
monocyte-derived Langerhans cells
D Horváth,1,2 Z Pénzes,1,2 S Alimohammadi1,2 and AG Szöllösi1 1 Faculty of Medicine,
Department of Immunology, University of Debrecen, Debrecen, Hungary and 2 Doctoral
School of Molecular Medicine, University of Debrecen, Debrecen, Hungary
B type natriuretic peptide (BNP) has emerged as a central signaling molecule in itch transduction,
first identified in this context as a neurotransmitter in the central nervous system, but lately also
in the epidermal compartment as a paracrine mediator. Pruritus is the most common symptom
in dermatology and is especially common in chronic inflammatory skin diseases such as atopic
dermatitis, prurigo nodularis and psoriasis, where BNP levels have also been reported to be
increased. Its action on nerves is increasingly well documented, but little is known about its effect
on the immune cells in the skin. Specifically, its effect on Langerhans cells (LCs), the sole professional
antigen presenting cell population in the steady state in the epidermis, has not been investigated.
As LCs are commonly found to be associated with nerve endings in the epidermis, in our current
experiments we aimed at uncovering the effect of BNP on human monocyte-derived LCs using
RNASeq. Our previous results showed that LCs express the BNP receptor NPR1, and that activation
of this receptor stimulates the expression of CD207 (Langerin) on these cells. RNASeq analysis
of BNP treated LCs showed that relatively few biological processes were upregulated (Positive
regulation of T cell activation, Cytokine-cytokine receptor interaction, Dendritic spine, Calcium
channel complex, Regulation of T cell tolerance), and only one was downregulated (Cell-cell
junction organization). We contrasted this to LCs activated by the TLR7/8 synthetic agonist CL075,
which showed a more inflammatory profile (upregulated pathways: IL-4 and IL-13 signaling, IL-10
signaling; downregulated pathways: Macrophage migration, Dendritic spine). Based on these results
BNP might be a counterbalance to more classical inflammatory stimuli.
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Secukinumab normalizes skin transcriptomes to a never-lesional state in new-onset psoriasis
patients more rapidly than in chronic patients
L Iversen,1 C Conrad,2 J Kärner,4 A Costanzo,3 M Cardner,5 K Bier,5 F Lohmann,5
F Kolbinger,5 P Jagiello5 and E Ferrero5 1 Aarhus University Hospital, Aarhus, Denmark,
2 Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland, 3 Humanitas University,
Milan, Italy, 4 Karolinska Institutet, Stockholm, Sweden and 5 Novartis Pharma AG, Basel,
Switzerland
Biological treatments targeting the IL-17A pathway have been assessed in patients with a long-term
history of plaque psoriasis (PsO). We hypothesize that early systemic treatment with secukinumab
may prolong treatment-free remission and alter the clinical outcome of PsO. The mechanistic substudy of the STEPIn trial (NCT03020199) assessed molecular changes in the skin of patients with
new-onset (≤12 months, naïve to systemic treatment) vs chronic (≥5 years since first symptoms)
moderate to severe PsO who were randomized to receive secukinumab 300 mg or narrow-band
ultraviolet B treatment. Results presented here focus on lesional skin biopsies taken at Baseline,
Week 16, and Week 52 from patients with new-onset or chronic PsO treated with secukinumab, with
never-lesional samples taken only at Week 52 as a reference. RNA-sequencing was performed on
enzymatically separated epidermis and dermis. Gene expression analysis in the epidermis revealed
that lesional transcriptomes at Baseline were largely similar between new-onset and chronic PsO.
Following secukinumab treatment, gene expression signatures related to inflammation and PsO
were normalized to never-lesional levels in both cohorts, including a “residual disease genomic
profile (RDGP)” previously described to persist in PsO following etanercept treatment. Importantly,
while comparable clinical responses were observed in both groups, normalization at the molecular
level occurred considerably faster in new-onset (already at Week 16) than in chronic (at Week
52) PsO patients. In addition, secukinumab normalized pathways related to epigenetic control of
transcription in new-onset, but not in chronic PsO lesional skin. These results suggest that early
intervention with secukinumab is beneficial for PsO patients.

Dupilumab treatment significantly improves skin barrier function in adult and adolescent
patients with moderate to severe atopic dermatitis
E Berdyshev,1 E Goleva,1 R Bissonnette,2 S Garcia,1 M Ramirez-Gama,1 P Taylor,1
I Agueusop,3 M Boguniewicz,1 N Levit4 and A Zhang3 1 National Jewish Health, Denver, CO,
2 Innovaderm Research, Montreal, QC, Canada, 3 Sanofi, Cambridge, MA and 4 Regeneron
Pharmaceuticals, Inc., Tarrytown, NY
Atopic dermatitis (AD) is characterized by abnormal skin lipid and filaggrin (FLG) content. The role
of dupilumab therapy in the regulation of skin barrier has not been fully evaluated. Transepidermal
water loss (TEWL), and skin tape strip (STS) samples were collected from AD lesions (n=26), and
healthy controls (n=26) over a 16-week course of dupilumab treatment (age:12-63 years; BALISTAD
study [NCT04447417]). Quantitative lipidomic and FLG breakdown product analysis of STS samples
collected at days 1, 15, 29, 56, 85 and wk16 was performed by liquid chromatography tandem
mass spectrometry. Mean TEWL in AD lesions were significantly reduced from day 1 (47.2 g/
m2 x h) to wk16 (23.6 g/m2 x h) representing 52% reduction (p<0.0001). STS samples from AD
lesions had reduced levels of FLG breakdown products (urocanic and pyroglutamic acids (UCA,
PCA)) at baseline vs healthy controls (p<0.05). Significantly increased levels of non-hydroxy fatty
acid sphingosine ceramides (NS-CER) and decreased levels of esterified omega-hydroxy fatty acid
sphingosine ceramides (EOS-CER) were found in AD lesions at baseline vs healthy controls (p<0.05).
With dupilumab treatment, significant increases in UCA and PCA were found in AD skin (p<0.05).
Additionally, a significant decrease in NS-CER and increase in EOS-CER were found in AD (p<0.05),
resulting in normalization of NS-CER/EOS CER ratio following treatment. Partial changes for these
parameters were already observed after 2-weeks, with a maximal response achieved after 8 weeks
of dupilumab treatment. Dupilumab treatment significantly improves TEWL, lipid composition, and
FLG in AD lesions, providing normalization of epidermal barrier function.

Blockade of IL-17A pathway downregulates increased Glut1 expression in keratinocytes in
psoriasis lesions and may reduce epidermal hyperplasia in psoriasis
A Funakoshi and T Honda Dermatology, Hamamatsu University School of Medicine,
Hamamatsu, Japan
Epidermal hyperplasia is a characteristic histological feature in psoriasis, a chronic inflammatory skin
disease of IL-23/IL-17A axis. Metabolically, proliferating cells require glucose uptake through glucose
transporters. Indeed, keratinocytes in psoriasis lesions exhibit increased expression of Glut1, one of
the most widely expressed glucose transporters. In addition, Glut1-deficient mice show impaired
epidermal hyperplasia in mouse psoriasis models, suggesting that glucose metabolism through Glut1
is essential for epidermal hyperplasia in psoriasis. However, it remains unclear whether increased
glucose metabolism in keratinocytes in psoriasis lesions returns to physiologically normal levels after
treatments, such as biologics. To examine this, we performed an immunohistochemical analysis of
Glut1 expression in psoriasis lesions before and four weeks after the treatment with secukinumab, an
anti-IL-17A antibody (n = 6). Epidermal hyperplasia with increased Ki67 expression observed before
treatment was markedly diminished after treatment. Before treatment, the expression levels of Glut1
were significantly upregulated in psoriasis lesions compared with the healthy skin in normal controls
(n = 8), consistent with the previous reports. However, the expression levels were significantly
decreased after treatment and were similar to those in healthy skin and non-lesional skin of psoriasis
patients. The mRNA expression analysis using a public database set revealed that the expression of
GLUT1 in psoriasis lesions was significantly down-regulated after ixekizumab treatment, another
IL-17A antibody (n = 5). These results suggest that blockade of IL-17A pathyways reverses the
increased glucose metabolism in keratinocytes and may reduce epidermal hyperplasia in psoriasis.

Methods in Inflammatory Hair Disease Research: Enhanced Multiplex Imaging on Alopecia
Areata Tissue Sections
M Dawson,1 M Harries1,2 and T Purba1 1 Centre for Dermatology Research, University of
Manchester & NIHR Biomedical Research Centre, University of Manchester, Manchester,
United Kingdom and 2 Northern Care Alliance NHS Foundation Trust, Salford Royal
Hospital, Salford, United Kingdom
Imaging Mass Cytometry (IMC) allows for the visualisation of up to 40 biomarkers on a single
tissue section via the use of metal-tagged antibodies, permitting advanced multiplex imaging for
detailed in situ analyses. To test whether this technique could be established to enhance the study
of inflammatory hair diseases, we tested and optimised a panel of tissue architecture, immune
infiltration, and immune activation markers on non-lesional and lesional alopecia areata (AA) frozen
tissue sections. Analysis of data obtained via the Hyperion Imaging System revealed successful
multiplex staining on both non-lesional and lesional AA tissue. Specifically, the hair follicle (HF)
bulb was stained for Ki-67, epithelial E-Cadherin and Pan-Keratin, and mesenchymal Vimentin,
Collagen Type 1, and Alpha-smooth muscle actin. Consistent with previous reports, in lesional AA
HFs the inflammatory infiltrate around the bulb was successfully labelled with markers of helper
and cytotoxic T Cells (CD3, CD4 and CD8), memory and regulatory T cells (CD45RO, FOXP3) and
macrophages (CD68). Granzyme B was also labelled in the lesional AA bulb. This work highlights
the potential of IMC to readily multiplex several markers highly relevant to hair pathology, leaving
ample scope to further optimise and complement this panel with additional markers of interest (e.g.,
pertaining to immune privilege or immunometabolism). In conclusion, this technique provides a
powerful new means to perform enhanced phenotyping of the HF and to analyse novel immune
cell and tissue interactions not only in AA, but in other hair pathologies such as scarring alopecia.
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Single-cell RNA sequencing analysis of a COVID-19-associated maculopapular rash in a
psoriasis patient treated with ustekinumab
K Rindler,2 M Drach,2 L Shaw,2 W Weninger,2 M Farlik,2 C Jonak2 and PM Brunner1,2
1 Dermatology, Icahn School of Medicine at Mount Sinai, New York, NY and 2 Medical
University of Vienna, Vienna, Austria
The 2019 coronavirus disease (COVID-19) primarily affects the respiratory system, but extra
pulmonary manifestations, including the skin, have been well documented. However, transcriptomic
profiles of skin lesions have not been performed so far. Here, we present a single-cell RNA
sequencing analysis in a patient with COVID-19 infection suffering from a maculopapular skin
rash while on treatment with ustekinumab for his underlying psoriasis. Results were compared to 4
healthy control individuals. Lesional tissue showed a primarily type-1 interferon triggered pattern
with highest levels of genomic dysregulation in keratinocytes, but no evidence of type-2, type17 or type-22 T-cell immune activation. Viral entry receptors ACE2 and TMPRSS2 were sparsely
expressed in keratinocytes of the patient, while ACE2 expression was not detected in healthy control
individuals. Among immune cells, cytotoxic lymphocytes showed upregulation of IFNG and killer
molecules GZMA, GZMB, GZMH and GNLY, and regulatory T cells expressed ICOS, CD27, and
CXCL13. Conversely, we found significant downregulation of several anti-inflammatory mediators
in stromal cells including fibroblasts, including the dual specificity protein phosphatase 2 DUSP2.
This first transcriptomic description of a COVID-19 associated rash might help to gain a better
understanding of SARS-CoV2 associated skin conditions.

MANTIS: an integrated digital process for 3-D deconstruction of human skin immune
landscape
N Gaudenzio,1,2 R Houmadi,1 M Scholaert,1,2 J Martin,1 N Serhan,1 M Tauber,1 E Braun,2
L Basso,1 E Merle,2 P Descargues,2 C Paul1 and L Laurence1 1 Inserm - Infinity, Toulouse,
France and 2 R&D, Genoskin, Toulouse, France
The human skin is a tightly-organized ecosystem composed of a dense network of thick structural
appendices surrounding naturally-resident and recruited immune cells. Routine clinical assays,
such as conventional immunohistochemistry, fail to resolve the regional heterogeneity and immune
topology of inflammatory skin conditions, which can lead to false interpretation. Here we introduce
MANTIS (Multiplexed Annotated Tissue Imaging System), a flexible analytical system specificallydesigned for spatially-resolved immune-phenotyping of the skin in thick experimental samples or
large clinical cohorts. Combining multiplexed 3-D imaging, machine learning and unsupervised
bioinformatics, MANTIS automatically projects a representative digital immune landscape, while
enabling interactive gating of anatomical regions and concomitant single-cell data quantification
of biomarkers. We leverage these properties to analyze skin biopsies from healthy and pathological
conditions.
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Dissecting key features of early-stage atopic dermatitis in pre-clinical models
IM Hölge, S Kaesler, M Hils, Y Amar and T Biedermann Department of Dermatology,
Technical University Munich, Munich, Germany
Atopic dermatitis (AD) is a chronic inflammatory skin disease associated with barrier defects and
dysbiosis. The development and progression of AD critically depends on the action of type 2 immune
cells and mediators, whose identity and chronological appearance in the establishment of AD are
still elusive. We aim 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 preclinical models. To mimic 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 dysbiosis. Both conditions were induced either alone or combined at defined time points.
At day six, mice treated with TS and S. aureus showed the strongest clinical signs of inflammation.
Using IL-4 reporter mice, we found that TS and the combination of TS and S. aureus increased the
amount of IL-4-producing cells such as basophils, T helper type 2 cells and natural killer T cells in
the skin, accompanied by increased mRNA expression levels of IL-13, IL-4 and CCL22. Analyses of
the skin microbiome in WT mice showed a shift towards predominance of Staphylococci one day
after TS. Thus, skin barrier impairment likely serves as an entry point for inflammation. Among all
type 2 relevant cytokines examined, IL-33 was the most prominent one. On day two, we detected
the highest increase of IL-33 protein expression in the combined treatment, indicating an additive
effect of TS and S. aureus. On day six, this effect was no longer visible, since S. aureus had a greater
impact on IL-33 protein production. By contrast, TSLP protein expression was similarly high in all
groups at that time point, indicating differentially regulated alarmins in all conditions. We show that
the initial phase is a highly dynamic interplay between barrier damage and dysbiosis, contributing
differently to AD-like inflammation. These findings will help to develop treatment strategies towards
personalized therapy in AD.

Mechanism of cytosolic nucleic acid-induced CX3CL1 expression of human keratinocytes
M Széll,1 E Kelemen,2 É Ádám,1 J Danis3 and L Kemény4 1 Department of Medical Genetics,
University of Szeged, Szeged, Hungary, 2 Department of Dermatology and Allergology,
University of Szeged, Szeged, Hungary, 3 HCEMM-Skin Research Group, Szeged, Hungary
and 4 Eötvös Loránd Research Network, MTA-SZTE Dermatological Research Group, Szeged,
Hungary
Psoriasis is a multifactorial, chronic inflammatory skin disease, the development of which is
affected by both genetic and environmental factors. Cytosolic nucleic acid fragments, recognized
as pathogen- and danger-associated molecular patterns, are highly abundant in psoriatic skin. It
is known that psoriatic skin exhibits increased levels of CX3CL1 (fractalkine) compared to healthy
skin. Recently we carried out a qPCR array containing 84 psoriasis relevant genes to identify genes
showing altered expression upon nucleic acid analogue treatment. One of the genes showing the
largest transcriptional changes was CX3CL1. Our aim was to investigate the mechanism of how
psoriasis-associated high free nucleic acid levels influence CX3CL1 production in keratinocytes. To
induce inflammatory processes, normal human epidermal keratinocytes (NHEK) were transiently
transfected with synthetic dsDNA analogue poly(dA:dT) and dsRNA analogue poly(I:C) or were
treated with psoriasis-related cytokines (TNFα, IL-17A, IL-12). Nucleic acid analogues caused
elevated CX3CL1 mRNA expression levels, but to a different degree, however, cytokine treatments
had no effect on CX3CL1 mRNA transcription. To clarify which receptors and pathways play a role in
nucleic acid-induced CX3CL1 mRNA expression of keratinocytes, we silenced several nucleic acid
receptors and used specific inhibitors to decrease the activity of the signalling pathways. Detection of
CX3CL1 mRNA levels by qPCR showed that silencing of IFH1, RIG1, cGAS receptors and inhibition
of p38, and STAT pathways resulted in a decrease in the nucleic acid-induced CX3CL1 mRNA
expression in keratinocytes. Our results suggest that free nucleic acids induce epithelial CX3CL1
production through IFIH1, RIG1 and cGAS receptors and specific signalling pathways and contribute
to the elevated level of this cytokine that is also seen in psoriasis.
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Abnormal type VII collagen expression in non-lesional psoriatic skin
B Gubán,1 LB Flink,1 R Bozó,1 J Danis,2 Z Rázga,3 B Koncz,1 M Széll,2 L Kemény4 and
Z Bata-Csorgo1 1 Department of Dermatology and Allergology, University of Szeged, Szeged,
Hungary, 2 Department of Medical Genetics, University of Szeged, Szeged, Hungary,
3 Department of Pathology, University of Szeged, Szeged, Hungary and 4 ELKH-SZTE
Dermatological Research Group, University of Szeged, Szeged, Hungary
The healthy-looking non-lesional (NL) psoriatic skin already carries some alterations. These
alterations include extracellular matrix defects such as the disruption of laminin networks, which
may lead to impaired keratinocyte adhesion to the basal membrane. This process is associated with
aberrant expression of the α5β1 integrin complex and the extradomain-A-containing fibronectin
(EDA+FN) around basal keratinocytes. In our previous work, in NL psoriatic skin the expression
of EDA+FN was increased compared to healthy (H) skin. Fibronectin can specifically bind to type
VII collagen therefore, we aimed to examine type VII collagen presence and function in NL and
H skin. We found thatthe NL skin displayed reduced expression of type VII collagen compared
to H skin by immunostaining and transmission electron microscopy. Type VII collagen protein
decreased in NL and H skin by western blot. We detected the TH domain by polyclonal antibody
but not the monomeric form of type VII collagen. Cultured fibroblast from NL skin showed reduced
type VII collagen expression compared to the H fibroblast while there was no change observed in
keratinocytesby RT-qPCR and western blot. In NL skin pSTAT3 activation is increased compared to
H skin. Blocking STAT3 resulted in increased type VII collagen in H fibroblasts but it didn’t change
in NL derived fibroblasts, indicating the role of STAT3 in the regulation of type VII collagen in
human fibroblasts. These results provide additional evidence about the altered tissue organization
in the non-lesional skin.
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Eukaryotic translation initiation factor 4E (eIF4E) as a target of anti-psoriatic treatment
N Golob-Schwarzl,1 J Pilic,1 T Benezeder,1 N Bordag,1 C Painsi2 and P Wolf1,3 1 Dermatology,
Medical University Graz, Graz, Austria, 2 Dermatology and Venerologie, Klinikum Klagenfurt
am Wörthersee, Klagenfurt, Austria and 3 BioTechMed Graz, Graz, Austria
Eukaryotic translation initiation factor 4E (eIF4E) has been known to play a critical role in the
regulation of gene expression in eukaryotes and to affect many essential cellular processes,
including proliferation, apoptosis and differentiation. We and others found eIF4E and other eIF
subunits upregulated in human psoriatic skin and thus hypothesized that they are involved in the
pathophysiology of psoriasis and can serve as direct topical targets for anti-psoriatic treatment. We
used specific eIF4E siRNA or briciclib an eIF4E inhibitor in HaCaT cells, a human 3D-psoriasis
tissue model as well as the imiquimod and TGFß mouse model to downregulate the protein and
mRNA expression of eIF4E itself and its two complex partners eIF4A and G, as well as other eIFs
(e.g. eIF1A, eIF2α, eIF3A, eIF3B, eIF5 and eIF6). This inhibition abolished psoriatic inflammation
in both the imiquimod and TGFß mouse model, as well as in a human 3D-psoriasis tissue model.
Downregulation of eIF4E and the other eIFs by application of briciclib (particularly when given
topically) was linked to the normalization of cellular proliferation, restoration of the inflammatory
milieu and epidermal hyperplasia of psoriasis, and normalization of levels of pro-inflammatory
cytokines (e.g. TNFα, IL-1b, IL-17 and IL-22), as well as keratinocyte differentiation markers (e.g.
KRT16 and FLG). These results demonstrate translational imbalance and underline the crucial
role played by eIF4E and other eIFs in the pathophysiology of psoriasis. This work opens up new
avenues for the development of novel topical anti-psoriatic treatment strategies by targeting eIF4E
and/or other eIFs.
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miR-484: a microRNA with altered subcellular localization in psoriasis keratinocytes
J Freisenhausen,1,3,4 N Khera,1,4 C Gao,1,4 A Srivastava,1,4 L Luo,1,3,4 A Pivarcsi2,4,1 and
E Sonkoly3,1,4 1 Dermatology and Venerology Division, Department of Medicine Solna,
Karolinska Institutet, Stockholm, Solna, Sweden, 2 Department of Medical Biochemistry
and Microbiology (IMBIM), Uppsala University, Uppsala, Sweden, 3 Dermatology and
venereology, Department of Medical Sciences, Uppsala University, Uppsala, Sweden and
4 Center for Molecular Medicine (CMM), Karolinska University Hospital, Stockholm, Sweden
Psoriasis is a common chronic inflammatory skin disease characterized by a vicious circle of
inflammation in the skin as a result of aberrant keratinocyte-immune cell communication.
microRNAs (miRNAs) are short non-protein coding RNAs that can repress up to hundreds of target
genes. We and others have previously shown the involvement of miRNAs in the pathogenesis of
psoriasis. Recently we identified miRNAs differentially expressed in psoriasis keratinocytes, by
small RNA sequencing of CD45neg epidermal cells from psoriasis lesional and non-lesional skin
and healthy skin. MiRNA-484 was upregulated in keratinocytes of psoriatic lesions compared to
those in non-lesional and healthy skin. Here, we aimed to investigate the regulation and function of
miR-484 in keratinocytes. Interferon-γ (IFN-g) was identified as an inducer of miR-484 in cultured
keratinocytes through JAK/STAT- and C/EBP-β signaling. Using in situ hybridisation on psoriasis and
healthy skin sections, we confirmed the upregulation of miR-484 in psoriasis epidermis. Surprisingly,
the subcellular localization of miR-484 showed predominantly nuclear localization in healthy
epidermis, while mainly cytoplasmic localization was observed in psoriasis epidermis. Of note,
miRNAs exert their function in the cytoplasm by binding to their target mRNAs, and alterations in
the subcellular localization can therefore affect their functions. In sum, miR-484 was identified as
a miRNA induced in psoriasis keratinocytes by IFN-g, and its subcellular localization is altered in
psoriasis epidermis. Further studies will be needed to explore its molecular targets and function in
healthy and psoriasis epidermis.

Activation of linear ubiquitination by linear ubiquitin chain assembly complex specifically
exacerbates a murine imiquimod-induced psoriasis model
KI Kosaka,1 S Nakamizo,1 G Egawa,1 K Iwai2 and K Kabashima1 1 Departments of Dermatology,
Kyoto University Graduate School of Medicine, Kyoto, Japan and 2 Department of Molecular
and Cellular Physiology, Kyoto University Graduate School of Medicine, Kyoto, Japan
Nuclear factor-κB (NF-κB) is important in inflammatory skin diseases, including contact dermatitis
(Th1 inflammation), atopic dermatitis (Th2 inflammation), and psoriasis (Th17 inflammation). In
fact, molecularly targeted drugs against tumor necrosis factor (TNF), which is both upstream and
downstream of NF-κB have been demonstrated to be effective in skin diseases such as psoriasis.
The linear ubiquitination by linear ubiquitin chain assembly complex (LUBAC), which consists of
HOIL-1L, HOIP and SHARPIN, is activating IKKβ, which is essential for TNF/NF-κB signaling. It
has been demonstrated that HOIP activates TNF/IKKβ/NF-κB signaling, while HOIL-1L inhibits it.
In this study, to investigate the importance of the TNF/NF-κB signaling in skin diseases, we used
mice lacking the RING1 domain, the active site of HOIL-1L (HOIL-1LΔRING1 mice). In these mice,
HOIL-1L is suppressed and TNF/NF-κB signaling is enhanced. HOIL-1LΔRING1 mice did not differ
from wild-type (WT) control mice in either a Dinitrofluorobenzene-induced contact dermatitis
model or an MC903-induced atopic dermatitis model. On the other hand, in the imiquimodinduced psoriasis model, HOIL-1LΔRING1 mice showed more severe clinical manifestations than
controls. To examine whether TNF/NF-κB signaling is important in the radio-resistant cells or
immune cells, we generated HOIL-1LΔRING1 bone marrow (BM) chimeric mice. When BM from
WT mice and HOIL-1LΔRING1 mice were transplanted to WT mice, dermatitis was worse in the
group with BM from HOIL-1LΔRING1 mice. On the other hand, when the BM from WT mice was
transplanted to WT mice and HOIL-1LΔRING1 mice, there was no difference in dermatitis. These
results indicate that TNF/NF-κB signaling in immune cells is important for the pathogenesis in
psoriasis and inhibitors of TNF/NF-κB signaling targeting immune cells may be a new therapeutic
target for drug discovery in psoriasis.

Exploring neutrophil nuclear dynamics and neutrophil extracellular traps using expansion
microscopy
J Holsapple,1 L Schnitzler,2 L Rusch,3 TH Baldeweg,3 E Neubert,4 S Kruss2 and L Erpenbeck1
1 Dermatology, Universitätsklinikum Münster, Münster, Germany, 2 Ruhr-Universität
Bochum, Bochum, Germany, 3 University Medical Center Göttingen, Göttingen, Germany
and 4 Fraunhofer Institute for Microelectronic Circuits and Systems, Duisburg, Germany
Neutrophils are critical to the inflammatory process and tissue homeostasis. The lobulated
neutrophil nucleus has a unique membrane composition, yielding a deformable structure that is
highly responsive to the environment and allows for efficient migration to the site of inflammation.
Furthermore, neutrophils possess an arsenal of antimicrobial defense mechanisms, including the
expulsion of neutrophil extracellular traps (NETs), composed of nuclear DNA studded with cellular
and antimicrobial proteins. However, dysregulated or excessive neutrophil activation is implicated
in many malignant and inflammatory diseases, highlighting the need to understand neutrophil
biology. To date, thorough study of neutrophil morphology and especially the nucleus has been
greatly limited by the resolution limits inherent in microscopy and thus requires expensive and highly
specialized super-resolution equipment. Therefore, we have implemented expansion microscopy
for imaging of neutrophils, as it is cost- and time-effective and can easily be performed using
conventional equipment. We used this novel technique to characterize the distribution of chromatin,
histone H1, and nucleophosmin (NPM1) in both unstimulated neutrophils and those undergoing
NETosis. We also labeled lamins B1 and B2 as nuclear envelope markers and myeloperoxidase
(MPO) as a neutrophil cytoplasmic protein. The gain in resolution was calculated by assessing
the colocalization of histone H1 and chromatin using Pearson’s coefficient. Line scan analysis of
NPM1 distribution throughout the nucleus showed an increase in detail. In conclusion, expansion
microscopy is a novel tool to study neutrophil nuclear dynamics and image neutrophil proteins
at super-resolution using conventional microscopes. This method can easily be adapted to other
(immune) cell types and is thus a valuable tool to analyze cellular morphology.

Ultraviolet radiation-induced antimicrobials neutralize S. aureus and reduce atopic
dermatitis-associated inflammation
V Patra,1,2 A Cornu,1 C Badiou,1 G Lina,1 J Nicolas,3,1 P Wolf2,4 and M Vocanson1
1 Centre International de Recherche en Infectiologie, Lyon, France, 2 Research Unit for
Photodermatology, Medical University of Graz, Graz, Austria, 3 Allergy and Clinical
Immunology Department, Lyon Sud University Hospital, Lyon, France and 4 BioTechMed
Graz, Graz, Austria
Atopic dermatitis (AD) is a common inflammatory skin disease with increased colonization by
pathogenic Staphylococcus aureus, which has been linked to production of abnormal levels of
antimicrobial peptides (AMPs) in AD skin. Ultraviolet radiation (UVR) phototherapy is a widely
used treatment for AD. We hypothesize that the efficacy of phototherapy in AD patients depends
on the ability of UVR to (re)induce the expression of AMPs from host skin and normalize dysbiotic
S. aureus colonization. To test this hypothesis, we developed a new mouse model of AD by treating
the skin with calcipotriol (MC903) and an S. aureus clinical isolate. The mice were exposed to
UVR, and inflammation was quantified by skin swelling each day throughout the protocol. In vitro
experiments were performed by exposing S. aureus to varying doses of UVR to investigate the direct
effects. Finally, skin biopsies obtained from mice were exposed to UV radiation ex-vivo and the
secretome was collected, which was then cultured with S. aureus and its growth was monitored.
Significant reduction in inflammation linked to increased expression of various AMPs (defensins,
S100s) and reduced levels of S. aureus were observed after UV treatment. In vitro experiments
showed that UVR exposure directly affected S. aureus growth in a dose- and density-dependent
manner. Finally, secretome obtained from UV-irradiated ex-vivo skin contained AMPs (defensins,
S100s) that significantly reduced S. aureus growth in vitro. Taken together, our study demonstrates
that UV irradiation can reduce S. aureus associated AD-like inflammation by directly impacting the
S. aureus growth and in directly by inducing the expression of AMPs. These results open avenues
for the development of new therapeutic strategies using antimicrobials to treat AD.
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Efficacy of spesolimab in patients with generalized pustular psoriasis (GPP) flares with and
without systemic inflammation
T Tsai,1 S Imafuku,2 W Sondermann,3 M Viguier,4 B Elewski,5 L Li,6 M Quaresma,7 C Thoma8
and S Choon9 1 National Taiwan University, Taipei, Taiwan, 2 Fukuoka University, Fukuoka,
Japan, 3 University Hospital Essen, Essen, Germany, 4 Hôpital Robert Debré, Reims, France,
5 University of Alabama School of Medicine, Birmingham, AL, 6 Boehringer Ingelheim
(China) Investment Co., Ltd, Shanghai, China, 7 Boehringer Ingelheim International GmbH,
Ingelheim, Germany, 8 Boehringer Ingelheim International GmbH, Biberach, Germany and
9 Monash University Malaysia, Subang Jaya, Malaysia
This subgroup analysis of the Effisayil 1 trial (NCT03782792) compared patient characteristics
and assessed the effects of spesolimab in patients with a GPP flare with/without baseline systemic
inflammation. Patients were randomised 2:1 to a single infusion of IV spesolimab 900 mg or placebo.
Systemic inflammation at baseline was defined as elevated CRP (>ULN 10 mg/L) or neutrophil count
(>ULN, 7.23x109/L). GPPGA pustulation subscore of 0 (primary endpoint) and GPPGA total score
of 0/1 (key secondary endpoint) were assessed at Week 1. Missing GPPGA values or any use of
other medication for GPP were regarded as non-response. Among patients with available baseline
data, 33 of 48 had CRP >ULN and 30 of 49 had neutrophils >ULN; 23 had both. At baseline,
patients with CRP >ULN had higher median GPPASI scores (30.8) vs those with CRP ≤ULN (15.1)
and a higher percentage were hospitalised for current GPP flare (61% vs 20%); a lower median
FACIT-fatigue score was also observed in patients with systemic inflammation. In all systemic
inflammation subgroups, more patients achieved the primary endpoint after receiving spesolimab
compared with placebo; for each systemic inflammation subgroup, results (spesolimab vs placebo)
were: CRP >ULN (55.0% vs 7.7%); CRP ≤ULN (41.7% vs 0%); neutrophils >ULN (60.0% vs 0%);
neutrophils ≤ULN (53.8% vs 16.7%). Key secondary endpoint data were consistent. Patients with
systemic inflammation had more extensive and severe skin lesions than those without; spesolimab
achieved rapid pustular and skin clearance compared with placebo, irrespective of baseline systemic
inflammation.

Innovative Coencapsulation of Immunoactive and Anti-inflammatory Drugs for Treating
Inflammatory Dermatoses
M Sintes,1,2 P Kovjenic,4 M Beladjine,4 K Serror,1,2,5 J Bouaziz,1,2,3 M Bagot,1,2,3 N Tsapis,4
F Agnely,4 N Huang4 and L Michel1,2,3 1 Dermatology, INSERM, Paris, France, 2 Paris,
University, Paris, France, 3 Dermatology, APHP, Paris, France, 4 Paris-Saclay, CNRS, Institut
Galien Paris-Saclay, Chatenay-Malabry, France and 5 Reconstructive and Plastic Surgery Dpt,
APHP Saint-Louis, Paris, France
We aimed to quantify the biological effects of an innovative Pickering emulsion coencapsulating
an immunosuppressive drug (e.g.cyclosporinA) in biodegradable and biocompatible PLGA
nanoparticles, with an anti-inflammatory drug (e.g.calcitriol) in an oil phase, on T-cells and
keratinocytes in vitro and in a murine model of psoriasis to establish the proof of concept of emulsion
efficacy in vivo. T-cells were isolated from healthy volunteer’ blood or skin explants and studied
after CD3*CD28 activation during 6 days in vitro, for IL-2 production (ELISA), T cell proliferation
(CFSE), and CD25 membrane expression (flow cytometry), while PMA+Ionomycin-mediated
NFAT translocation was studied by immunofluorescence. Rhodamine-labeled PLGA nanoparticle
penetration after topical application was evaluated on human skin explants by confocal microscopy.
The murine model of imiquimod-induced psoriasis from van der Fits was used in vivo. Our results
showed that the emulsions significantly reduced T-cell NFAT translocation and NFAT-dependent
IL-2 production and proliferation. No emulsion cytotoxicity was observed on keratinocytes by
MTT whereas a significant decrease in their TNFα and IL-8 production (ELISA) occurred with the
emulsions as compared to controls. A significant increased rhodamine epidermal staining was
observed after 24h-topical emulsion application. In vivo, a significant reduction of PASI score in
psoriasis-induced imiquimod was detected after 6 days of topical emulsion application. Altogether,
these results demonstrated that Pickering emulsions efficiently decrease the pro-inflammatory
responses of both T cells and keratinocytes and, through epidermal penetration, contribute to
efficiently reduction of psoriasis-induced lesions in vivo.
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Seroconversion after anti-SARS-CoV-2 mRNA vaccinations among moderate-to-severe
psoriatic patients receiving systemic biologicals
ÉA Piros,1 O Cseprekál,2 A Lukács,1 B Hidvégi,1 M Medvecz,1 Z Szabó,3 E Barabás,3
N Galajda,1 P Miheller4 and P Holló1 1 Department of Dermatology, Venereology
and Dermatooncology, Semmelweis University, Budapest, Hungary, 2 Department of
Surgery, Transplantation and Gastroenterology, Semmelweis University, Budapest, Hungary,
3 Department of Laboratory Medicine, Semmelweis University, Budapest, Hungary and
4 1st Department of Surgery and Interventional Gastroenterology, Semmelweis University,
Budapest, Hungary
It is unclear whether biological antipsoriatic therapies affect seroconversion after messenger
ribonucleic acid (mRNA)-based anti-severe acute respiratory syndrome coronavirus 2 (anti-SARSCoV-2) vaccinations. 102 moderate-to-severe psoriatic patients (56.2 (±13.5) years) and 55 agematched healthy (56.4±13.6 years) volunteers were included in our study. Ten to 21 days after the
administration of the second dosage of BNT162b2 or mRNA-1273 vaccine, antibody levels specific
to the SARS-CoV-2 spike (S) protein receptor binding domain were monitored. The incidence of
postvaccination side effects was recorded and compared to real-life data in the literature. Of the
102 patients, 57 (55.88%) received tumor necrosis factor (TNF), 28 (27.45%) received interleukin
(IL)-12/23, 16 (15.68%) received IL-17, and 1 (0.99%) received IL-23 inhibitors. No significant
differences in the median serum level of the specific antibody were observed between the study
population and the control group (median IQR range: 1681.0 U/ml (600.0-4844.0) vs. 1984.0 U/ml
(1000.0-3136.0; p=0.82). The most frequent side effects within 7 days after the administration of
both dosages were arm pain (23.53% and 23.53%), fatigue (9.80% and 13.72%), headache (4.9%
and 5.88%) and chills or shivering (4.9% and 8.82%). Detectable antibodies against SARS-CoV-2S
protein appear 10-21 days after the administration of the second dosage of mRNA vaccines in
moderate-to-severe psoriatic patients receiving biologicals, similar to those of healthy controls.

Environmental pathobiology of frontal fibrosing alopecia (FFA): Does linalool promote FFA
development and progression by inducing epithelial hair follicle stem cell damage and MICA
expression in the bulge?
J Gherardini,1 J Chéret,1,2 MS Collins,3 R Paus1,2 and MM Senna4 1 Dr. Phillip Frost
Department of Dermatology and Cutaneous Surgery, University of Miami Miller School of
Medicine, Miami, FL, 2 CUTANEON, Hamburg, Germany, 3 Dematology, Massachusetts
General Hospital, Boston, MA and 4 Dematology, Lahey Hosp & Med Center, Harvard
University, Boston, MA
Frontal fibrosing alopecia (FFA) is the most common cicatricial alopecia, whose prevalence has
greatly increased, mainly in post-menopausal women, results from irreversible epithelial hair follicle
(HF) stem cell (eHFSC) damage. Exposure to ingredients commonly found in personal care products
might trigger FFA-related immune responses. In fact, 76.2% of patients with FFA and/or LPP show
type IV sensitization to allergens found in these products. Since the terpene fragrant, linalool, is one
of the most common allergens identified in FFA patients, we have probed the hypothesis that linalool
may promote bulge HF immune privilege (IP) collapse and/or eHFSC damage, i.e. core elements
of FFA pathogenesis. Here we report preliminary evidence that exposing healthy human scalp HFs
to 1% linalool in organ culture decreased the number of K15+ eHFSCs and their K15 expression,
although bulge MHC class Ia expression was not upregulated. Importantly, linalool increased bulge
expression of the “distress” signal, MICA, which can activate pathogenic MICA-NKG2D interactions
and promote IFNg secretion by FFA-pathogenic CD8+ T cells. Linalool also increased the number
of perifollicular CD68+ macrophages in healthy HFs ex vivo, while transcription of the chemokine,
CXCL9, was increased in lesional compared to non-lesional FFA biopsies (RNAseq). When nonlesional FFA biopsies were exposed to linalool ex vivo, this also up-regulated bulge expression
of MICA, significantly reduced the number of K15+ eHFSCs, and induced their co-expression of
vimentin, indicating that linalool promotes pathological EMT in human eHFSCs. Thus, selected
personal care product allergens can indeed promote core FFA pathobiology events and are thus
best avoided.
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The presence of ILC2 may suggest the pathophysiological contribution to eosinophilic
pustulosis folliculitis.
T Kogame, T Takegami, F Budair, T Nomura and K Kabashima Dermatology, Kyoto
university, Kyoto, Japan
Eosinophilic pustulosis folliculitis (EPF) is a disease with unknown etiology, which is characterized by
symptoms, including eosinophilic pustules on the face and other hair follicles. The pathophysiology
of EPF is thought to be mainly due to Th2 cytokines such as IL-4, IL-5, and IL-13 because of the
presence of numerous eosinophils in the pustular contents. Nonetheless, little is known about
the pathogenesis of the disease. On the other hand, the clinical features of the disease are known
to be significantly responsive to oral indomethacin, which desensitizes and downregulates the
CRTH2 on immune cells. Type 2 innate lymphoid cells (ILC2s) serve for innate immunity and
are defined by the expression of GATA3 and CRTH2 without any linage markers (Lin). ILC2s
are known to respond to external stimuli to produce Th2 cytokines faster than Th2 cells in many
diseases. Although ILC2 is known to play an important role, such as in atopic dermatitis, little is
known about its contribution to the pathophysiology of EPF. Here we histopathologically analyzed
the skin biopsy samples from patients diagnosed with EPF at our clinic and examined whether
ILC2s were present and if the pathology is consistent with responsiveness to indomethacin. We
collected histology samples from formalin-fixed, paraffin-embedded blocks of 31 EPF patients. For
ILC2 staining, a cocktail of lineage markers (Lin), including CD1a, CD3, CD11c, CD14, CD16,
CD20, FceR1, S100A9, Calprotectin, and CD56, was used, and therefore, ILC2s were defined as
Lin-CRTH2+Gata3+ cells. We observed that the presence of ILC2s in the skin lesion was clinically
correlated with responsiveness to indomethacin. We further discuss if CRTH2+ Th2 cells may present
in EPF and if the responsibility of indomethacin is independent of CRTH2 ligands, prostaglandin
D2. Collectively, our study suggested the possible involvement of ILC2 with EPF. Although further
research is needed to clarify the whole picture of the pathogenesis of EPF, the molecules relating
to ILC2 might be promising candidates for a novel therapy for EPF.

TNF is partially required for cell-death-triggered skin inflammation upon acute loss of cFLIP
MA Feoktistova, R Makarov, AS Yazdi and D Panayotova-Dimitrova Dermatology and
Allergology, University Hospital Aachen, Aachen, Germany
cFLIP is required for epidermal integrity and skin inflammation silencing via protection from TNFinduced keratinocyte apoptosis. Here, we generated and analyzed cFLIP epidermal KO mice with
additional TNF deficiency. Intriguingly, the ablation of TNF rescued the pathological phenotype
of epidermal cFLIP KO from characteristic weight loss and increased mortality. Moreover, the
lack of TNF in these animals strongly reduced and delayed the epidermal hyperkeratosis and the
increased apoptosis in keratinocytes. Our data demonstrate that TNF signaling in cFLIP-deficient
keratinocytes is the critical factor for the regulation of skin inflammation via modulated cytokine
and chemokine expression and, thus, the attraction of immune cells. Our data suggest that autocrine
TNF loop activation upon cFLIP deletion is dispensable for T cells, but is critical for neutrophil
attraction. Our findings provide evidence for a negative regulatory role of cFLIP for TNF-dependent
apoptosis and partially for epidermal inflammation. However, alternative signaling pathways may
contribute to the development of the dramatic skin disease upon cFLIP deletion. Our data warrant
future studies of the regulatory mechanism controlling the development of skin disease upon cFLIP
deficiency and the role of cFLIP/TNF in a number of inflammatory skin diseases, including toxic
epidermal necrolysis (TEN).
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Purinergic molecules in murine mast cells
Y Ogawa, R Asakawa, S Shimada and T Kawamura Dermatology, University of Yamanashi,
Yamanashi, Japan
In the skin, adenosine triphosphate (ATP) is released from various types of cells by various
environmental stimuli via nonlytic mechanisms, cell damage, or acute cell death. Because ATP
is a potent inducer of skin inflammation, it has to be promptly hydrolyzed for the skin to achieve
homeostasis. Of note, ATP activates mast cells (MCs) through P2X7R, leading to the enhanced
skin inflammation. However, MC involvement in the impairment of skin inflammation via ATP
hydrolysis remains largely unknown. Thus, we sought to determine the expression of ATPhydrolyzing molecules in MCs. Bone marrow- and fetal skin-derived MCs (BMMCs and FSMCs)
were used in the study. A culture of BMMCs and FSMCs with 1 mM ATP-γ-S, a non-metabolizable
ATP analogue, or 1 μM ionomycin for 60 min or 10 min, respectively, induced their degranulation.
PBS-treated steady-state BMMCs and FSMCs strongly expressed mRNA of Entpd-1 (CD39) that
potently hyrdolyze ATP. While both the ATP-γ-S and ionomycin upregulated Entpd-1 (CD39) mRNA
expression. Moreover, BMMCs, FSMCs, and single-cell suspension from back skin of B6 female
mice clearly express Entpd-1 (CD39) at protein levels. Exogenous ATP (1,000 nM) was added in
the culture of PBS- or ionomycin-treated BMMCs and FSMCs to check whether Entpd-1 (CD39) on
murine MCs is functional. PBS-treated murine MCs hydrolyzed 80% of exogenous ATP. In addition,
ionomycin-treated murine MCs tended to increase ATP hydrolyzation. These data suggest that MCs
participate in ATP hydrolysis via Entpd-1 (CD39). Moreover, degranulated murine MCs trended
towards increase of ATP-hydrolyzing activity. Collectively, murine MCs express functional ATPhydrolyzing molecules, thereby contributing to achieve skin homeostasis.
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The Adaptive Response of Old ABCB5+ MSCs is Changed Upon Exposure to LPS
P Haas Dermatology and Allergic Diseases, University Ulm, Ulm, Germany
Mesenchymal stem cells (MSCs) are endowed with the unique capacity to raise an adaptive response
to environmental cues. This allows MSCs to control their direct neighbourhood and endogenous
tissue niche. Upon exposure of MSCs with infection mimicking lipopolysaccharide (LPS), MSCs
completely shift their transcriptome with the release of neutrophil activating chemokines. The LPS
induced transcriptomic shift resulted in a significant 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 propensity for infection increases. Therefore, we addressed
the question whether MSCs from old healthy donors (> 65 years) unlike young healthy donors
(< 30 years) may change their adaptive response upon LPS exposure towards a reduced microbicidal
response. Cultured ABCB5+ MSCs from young and old donors treated with LPS revealed differences
in the time kinetic of NF-κB translocation from the cytoplasm to the nucleus. By contrast to ABCB5+
MSCs from young donors, ABCB5+ MSCs from old donors depicted a significantly delayed back
regulation of nuclear NF-κB translocation, supported by an overshooting increase of p-p65. This
correlates with a higher and longer persisting expression of NF-κB target genes like IL-6 in MSCs
of elderly individuals compared to young individuals. Notably, ABCB5+ MSCs from young donors
depict higher expression levels of IL-8 and IL-10 compared to old donors. Of note, LPS primed
ABCB5+ MSCs from young donors can activate neutrophils 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 LPS-concentration-dependent compared to old donors. Collectively, MSCs from old
individuals reveal a dysregulated anti-bacterial response which is supported by an impressively
reduced killing ability of gram negative bacteria and at least in part explained higher susceptibility
for severe bacterial infections in elderly.
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Genomic and epigenomic profiling of “invisible scar” in psoriatic resolved skin
A Ghaffarinia,1 F Ayaydin,2 S Póliska,3 B Bolla,1 L Borbára Flink,4 R Bozó,4 K Szabó,5 Z BataCsorgo4 and L Kemény1 1 HCEMM-USZ, Skin Research Group, Szeged, Hungary, 2 HCEMMUSZ, Functional Cell Biology and Immunology, Advanced Core Facility, Szeged, Hungary,
3 Department of Biochemistry and Molecular Biology, Genomic Medicine and Bioinformatic
Core Facility, Debrecen, Hungary, 4 Department of Dermatology and Allergology, University
of Szeged, Szeged, Hungary and 5 ELKH-SZTE Dermatological Research Group, Szeged,
Hungary
Psoriasis is a common relapsing autoimmune skin disease. Effective treatment resolves cutaneous
symptoms, but they often relapse in previously involved regions. Apart from T-cell-driven disease
memory, a pathogenic genetic and epigenetic memory of the cutaneous structural cells has been
suggested, however the nature of such a plaque-site memory is still under investigation. We
aimed to perform a pairwise comparison of psoriatic never-lesional skin (PSO-NES) and resolved
skin (PSO-RES) to identify genomic and epigenomic differences, which may contribute to the
formation of localized memory in clinically healed skin samples. To address these questions,
we performed immunofluorescence staining to visualize the general pattern of 5-Methylcytosine
(5-mC) and 5-Hydroxymethylcytosine (5-hmC) epigenetic marks in the skin biopsy sections. We also
applied high-throughput RNA-seq to profile the transcriptional status of the epidermal and dermal
compartments. With confocal microscopic analysis, we found that 5-mC and 5-hmC intensities were
overall lower in PSO-RES compared with PSO-NES epidermis samples. Our transcriptomic data
showed diminished suppressor of cytokine signaling 1 (SOCS1) expression in PSO-RES vs. PSONES epidermis. Our observations suggest the possibility of epigenetic reprogramming in PSO-RES
skin due to the reduction of 5-hmC as functionally active epigenetic modifications. These may be a
consequence of greater sensitivity of these keratinocytes to inflammatory stimuli due to the reduced
levels of a downregulating factor, SOCS1.

The impact of the susceptibility gene NOS2 and its bioactive molecule Nitric oxide in the
pathogenesis of Psoriasis
I Köhler, C Bivik-Eding, N Kasic, D Verma and C Enerbäck Department of Biomedical and
Clinical Sciences, Division of Dermatology, Linköping, Sweden
Psoriasis is an immune-mediated systemic skin disorder with a strong genetic predisposition. The
gene expression of the psoriasis susceptibility gene Nitric oxide synthase 2 (NOS2) is specifically
upregulated in psoriatic involved skin. NOS2 catalyses the synthesis of nitric oxide (NO), a shortlived free radical and pivotal signaling molecule with both pro- and anti-inflammatory properties.
In this study, we have investigated the functional relevance of NOS2 expression in psoriasis. Using
qPCR, we found that NOS2 mRNA was strongly expressed in the epidermis of psoriatic involved skin
compared to healthy skin. Surprisingly, a corresponding increase in NOS2 protein expression was
not detected in the epidermis using immunohistochemistry. We found that the psoriasis-associated
miRNAs miR-31 and miR-146a prevent the full NOS2 translation in keratinocytes and demonstrated
that this effect was IL-17 dependent. Hence, our data suggest that NOS2-derived NO is likely to
be present at low levels in psoriatic skin. Using the imiquimod (IMQ) psoriasis mouse model, we
demonstrated that the histological characteristics of psoriatic inflammation were distinctly reduced
in the epidermis of NOS2 knockout mice. Furthermore, a reduced neutrophilic infiltrate and a
reduced expression of the cell proliferation markers Ki67 and PCNA were detected. Our data
imply that the presence of low NOS2 protein expression in response to imiquimod contribute to
the psoriatic inflammation in the wild type mice. In conclusion, we demonstrated that IL-17 induces
NOS2 and fine tunes its translation towards a window of proinflammatory and hyperproliferative
effects. Based on these findings, we expect that an increase in NO levels in psoriatic skin would
alleviate the psoriatic phenotype.

Reconstructed Human Epidermis Colonized with C.acnes: Pro-inflammatory and Oxidative
Stress Response
F Urso, L Brambilla, F Carriero and M Meloni VitroScreen Srl, Milan, Italy
Acne vulgaris is an inflammatory disease resulting from multiple processes within the
pilosebaceous unit resulting in Cutibacterium acnes overgrowth, hyperactivity of sebaceous
gland, hyperkeratinization, production of oxidized free fatty acids triggered by C.acnes and
severe inflammation. Exposure to sunlight in presence of severe acne leads to an increase of
sebum production further contributing to acne worsening. In this work, we present a preclinical
experimental model based on reconstructed human epidermis (RHE, Episkin SA) colonized with
C.acnes ATCC11827 (phylotype 2, pathogen) developed to deeper investigate one of the molecular
mechanisms behind the complexity of acne pathology. RHE at day 17 were colonized with C.acnes
(106-107 CFU/mL) in presence of a “sebum like” mixture of unsaturated and saturated triglycerides.
24h after infection, RHE were exposed to 2MED UVA+UVB (Oriel 1KW solar simulator) and then
cultured for 48h in incubator (5% CO2). The different series, negative control and colonized controls
with/without UV exposure were compared 48h after the colonization (24h after UV exposure). The
following parameters were quantified: CFU/mL in apical part of RHE, transcriptional activity of
TLR2, IL-1b, IL-8 and TP53 by qRT-PCR and histo-morphology analysis to address morphological
modifications occurred at barrier structure level. A stable viable bacterial load and homogeneous
distribution of C.acnes was observed during the experiment. UV exposure has induced sunburn
cells (SBC) formation and significant modification of filaggrin localization and expression. The
main morphological modifications have concerned keratinocytes differentiation and stratum
corneum structure that was affected in the long-term cultivation. A significant over-expression of the
3 inflammatory genes was found in the colonized RHE in presence of UV light compared to the
colonized controls. This approach is proposed as useful tool to better understand the stress factors
induced by C.acnes specific mechanisms or environmental conditions involving complex pathways
that cannot be explored in vivo.

Identification of early epidermal biomarkers in infants at risk of developing atopic dermatitis
using minimally invasive methods
M Fonfara,1 J Hartmann,1 N Sander,1 I Harder,1 D Stölzl,1 E Rodriguez,1 M Kabesch,2
J Schmitt,3 S Weidinger1 and H Emmert1 1 UKSH Kiel, Kiel, Germany, 2 University Children’s
Hospital Regensburg, Regensburg, Germany and 3 University Hospital and Medical Faculty
Carl Gustav Carus, Dresden, Germany
To investigate early disease biomarkers for atopic dermatitis (AD) we investigated epidermal cytokine
levels and skin microbial profiles. We performed minimally invasive biosampling in a prospective
cohort of 50 neonates at high risk for developing AD including tape strips and skin swabs from
antecubital fossa, volar forearm and cheek at 3, 6, 12, 18 and 24 months after birth. 26% of the
included new-borns developed AD until month 24. Multiplex ELISA analysis showed a significant
increase of pro-inflammatory cytokines in the epidermis at AD onset (i.e. IL-1b, log2 foldchange
0.995 (p= 0.00025); IL-31, log2 foldchange 0.447 (p= 0.0017)), whereas TNFb (p= 0.022) and
VEGFa (p= 0.013) were significantly elevated directly after birth in children that later developed AD.
16S rRNA sequencing analysis showed a non-significant trend towards a less diverse and less stable
skin bacterial community (defined by variance) in children that developed AD within 24 months.
AD onset was characterized by decreased correlation between pro-inflammatory epidermal cytokine
levels and disease-associated bacterial abundances (i.e. Staphylococcus epidermidis to IL22 and
TSLP, change in spearman correlation: -0.87 and -0.91 respectively) in comparison to healthy state.
Our observations demonstrate a significant increase in expression of epidermal pro-inflammatory
cytokines and a reduction of correlation between cytokine levels and bacterial abundances at AD
manifestation, indicating a decoupling of host-microbiome interactions. Overexpression of TNFb
and VEGFa, a decreased microbial diversity and an unstable composition of amplicon sequence
variances appear to be early predictors for disease manifestation. To our knowledge, this study
provides the first characterisation of molecular and microbial parameters at the time point of first
manifestation of AD in infants using minimally invasive methods.
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Cathelicidin LL37 and skin inflammation: ex vivo study
MA Ionescu,1 S Almeida Scalvino2 and M Reynier2 1 Dermatology, University Hospital Saint
Louis, Paris, France and 2 R&D, BIO-EC, Longjumeau, France
Cathelicidin LL37 is overexpressed in plaques psoriasis. Microbial ligands are part of the triggers
of LL37 over-expression. [Our objectives were] to assess the expression of LL37, of interleukins 17
and 23 in skin ex vivo submitted to a microbial ligand, then to assess the effects of AGH8 (vegetal
extract) in the same model. Human skin explants were submitted to a microbial ligand: zymosan
A at 1% was applied at the surface of the explants on day 0, D2, D3 and D6. AGH8 was topically
applied after removal of the zymosan-disk at same days. Quantitative and immunohistochemistry
analysis of LL-37, IL-17 and IL-23 were made (immunostaining of LL37 with anti-LL37 MAB, LL37
immunofluorescence staining was made with anti-mouse IgG. IL-17A and IL23 immunostainings
were made using anti-IL-17A or with anti-IL-23 rabbit polyclonal antibodies. On D3 and D8,
the basal level of LL37 protein expression in the control explants represented 18.7±7.2% of the
epidermis surface. On D8, after zymosan-exposure, the expression of LL-37 was significantly
increased by 228% (p<0.001) compared to control. On D3 and D8, AGH8 induced a significant
decrease of LL37 expression by 84%, compared to untreated explants. On D8 AGH8 applied on
zymosan-exposed explants induced a significant decrease of LL37 expression by 87% (p<0.001),
vs zymosan only. In this ex vivo study, the ligand zymosan stimulated inflammatory response in
human skin explants involving LL37 and IL-23/IL-17 axis, Topical application of AGH8 induced a
significant decrease of the zymosan-induced inflammatory cascade (p<0.001).

Pathogenic relationship between Psoriasis and Obesity:an ex vivo study
G Babino,1 E Nigro,1 M Boccellino,1 G Briatico,1 D Buononato,1 G Vittoria,1 G Argenziano,1
A Daniele2 and A Balato1 1 Dermatology, University of Campania, Napoli, Italy and
2 Università degli Studi Federico II, Napoli, Italy
Psoriasis is a chronic inflammatory skin disease associated with metabolic comorbid conditions,
including obesity. The crosstalk between adipose tissue-derived products and psoriasis signature
cytokines may contribute to the pathogenesis of both psoriasis and metabolic syndrome. To date,
pathogenic relationship between psoriasis and obesity has not been fully elucidated. Our study
aimed to investigate adipose tissue response to psoriasis-signature cytokines and the potential
contribution of adipose tissue to psoriasis pathogenesis. Hence, IL-17 and TNF-α effects on adipose
tissue and skin were evaluated in order to identify potential critical target genes contributing to the
development of psoriasis comorbidities. We carried out a study on 10 healthy subjects identified
as women undergoing mammal surgery for cosmetic reasons. The study was conducted on ex vivo
healthy adipose tissue and skin organ cultures. Firstly, adipose tissue specimens were treated with
IL-17, TNF-α, or with the combination of both cytokines for 24 hour. Then RNA has been extracted
from adipose tissue and used for either RT-PCR or gene array testing several inflammatory genes.
Moreover, supernatants were characterized by protein array and ELISA. In order to deeper analyze
the possible effects of inflamed adipose tissue on the skin, we also performed ex vivo healthy
skin organ culture assays with the collected supernatants of the above mentioned adipose tissue
experiments. In brief, supernatants of adipose tissue previously stimulated with IL-17, TNF-α, or the
combination of these 2 cytokines, have been collected at 24 hours and used to incubate healthy
skin organ culture for 30 hours. We found that cytokines and adipokines, including adiponectin,
were statistically higher after TNF-α stimulation, compared to IL-17 one (p<0.01). Our data suggest
that psoriasis immune-inflammatory process communicates with the adipose tissue regulating its
endocrine function.
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Endotypes of atopic eczema-Insights from a transcriptome analysis of human keratinocytes
stimulated with supernatant of lesional T-cells
S Wasserer,3 M Jargosch,3 T Litman,2 F Lauffer3 and S Eyerich1 1 Center of Allergy and
Environment, Helmholtz Center, Munich, Germany, 2 Department of Immunology and
Microbiology, University of Copenhagen, Copenhagen, Denmark and 3 Department of
Dermatology and Allergy, Technical University Munich, Munich, Germany
Atopic eczema (AE) is a highly heterogenous chronic inflammatory skin disease presenting with
various clinical phenotypes. Due to the complexity of the disease, these phenotypes are not well
characterized, and a deeper molecular understanding is necessary. The objective of this study is to
characterize the secretome of lesional AE T-cells and to analyze the molecular response profile of
3D human skin equivalents upon stimulation with these secreted factors. T-cells were isolated from
eczematous skin lesions from patients (n=7) with atopic eczema. T-cell supernatant (TCSN) was
generated and analyzed via ELISA and Luminex. Primary human keratinocytes were cultured in an
air liquid interface (3D) and stimulated with the pooled TCSN to mimic different endotypes of AE.
Histology and RNA Sequencing was performed. According to ELISA analysis, two endotype groups
of T cell supernatants were defined, AE-TCSN with (w) IFN-γ and AE-TCSN without (wo) IFN-γ.
Luminex analysis revealed quantitative differences between the supernatants for IL-4, IL-2, and IL-8.
Sequencing analysis revealed two distinct molecular signatures for both endotypes. Keratinocytes
stimulated with AE-TCSN wo IFNy showed functional enrichment for terms (STRING database)
associated with extracellular matrix development. In contrast, top 10 functional enriched Gene
Ontology terms of the group AE-TCSN w IFNy displayed terms related to broad activation of the
native and the adaptive immune system. In conclusion, endotypes defined by the secretome of
T-cells and individual cytokine compositions in skin lesions contribute to different barrier- and
immunological hallmarks of AE. Complex cytokine interactions in AE skin lesions are not fully
understood, and further research is needed to investigate the relevance for therapeutic options.

Potential disease-severity-related alterations in the uninvolved psoriatic skin
R Bozó,1,2 B Ambrus,1 LB Flink,1 L Kemény2,1 and Z Bata-Csorgo1,2 1 Department of
Dermatology and Allergology, University of Szeged, Szeged, Hungary and 2 HCEMM-USZ
Skin Research Group, University of Szeged, Szeged, Hungary
Data suggest that in psoriasis the entire epidermis of the individuals has inherited capacity to
form lesions. The uninvolved (UN) skin potentially provides a tissue environment in which lesions
can develop. Since cytokines, chemokines, proteases, and their inhibitors play important roles
in regulating tissue-organization, we aimed to compare these proteins between healthy (H) and
uninvolved (UN) skin of patients with mild (mean PASI: 9.06) and severe (mean PASI: 28.93)
psoriasis using specific protein arrays. Proteins with two-fold changes were selected and used for
the Reactome over-representation test to reveal the most relevant processes affected by the proteins
with at least two-fold changes. Based on decreased proteins in both UN skin compared to H skin,
altered hemostasis-related processes were identified. In mild-UN skin, p53-regulated cell deathrelated and extracellular matrix (ECM) degradation-related processes were identified as primarily
altered mechanisms affected by the decreased proteins relative to H skin. On the other hand,
decreased proteins in severe-UN versus H skin, mostly influenced immune system-related pathways,
while increased proteins prominently belonged to RUNX1-related transcription factor 1 functions
based on the analysis. Based on increased proteins in severe-UN compared to mild-UN skin, the
major difference was found in ECM degradation. Decreased proteins in severe-UN versus mild-UN
skin mostly affect methyl-CpG-binding protein 2-related processes. The differential expression of
cytokines, chemokines, proteases, and protease inhibitors in the UN skin emphasize the difference
between not only the H skin, but also between the UN psoriatic skin of mild versus severe psoriasis
and indicate a possible disease-severity-related altered tissue-organization in the UN skin. Further
studies may reveal whether alterations of the UN skin of psoriatic patients could predict potential
disease outcome between patients with mild versus severe disease.

Defining Paradoxical Psoriasis and Deep Tissue Immune Cell Profiling
DO Croitoru,1 L Eder,3 S Cachetaux,2 S Brooks,5 N Nathanielsz,5 S Afiuni,2 A Krizova,2
J Limacher,4 H Jackson2 and V Piguet1 1 Dermatology, University of Toronto, Toronto, ON,
Canada, 2 University of Toronto, Toronto, ON, Canada, 3 Rheumatology, University of
Toronto, Toronto, ON, Canada, 4 Pathology, University of Toronto, Toronto, ON, Canada
and 5 Faculty Medicine, University of Toronto, Toronto, ON, Canada
Paradoxical psoriasis is an exacerbation of, or new-onset, psoriasis associated with tumour necrosis
factor inhibitors (TNFi). This interferon-mediated response differs from classical psoriasis, but a
clinical definition and detailed immunologic understanding has yet to be established. Imaging
Mass Cytometry (IMC) is a novel technology that enables cellular phenotyping while preserving
tissue architecture by combining principles of flow cytometry and mass spectroscopy. Following
PRISMA2020 guidelines, we performed a systematic review (n = 391) of clinical features of
paradoxical psoriasis and a meta-analysis (n = 9514; 6 studies) on risk factors for its development
in Inflammatory Bowel Disease (IBD). Additionally, we designed a 36 metal-conjugated panel
of antibodies for IMC, to phenotype lymphocyte subsets (Th1, Th2, Th17, Treg), dendritic cells
and other innate subsets. Panel development was performed with plaque psoriasis given the
immunohistochemistry literature. In our systematic review, we showed that paradoxical eruptions
were most often pustular (39.9%, 154/391) and plaque-type (38.9%, 152/391). In our random
effects meta-analysis of observational studies on IBD patients (n = 6), we found that female sex (OR
1.46, 95% CI 1.09 – 1.97) and Crohn’s (vs. ulcerative colitis; OR 1.69, 95% CI 1.23 – 2.71) were
associated with reaction development following TNF exposure. Results from IMC in plaque psoriasis
(n = 7) demonstrated specific staining based on co-localization and dermatopathologist review.
Biopsies demonstrated predominant T cells (67.8% - 78.2%) mostly CD4+ (76.9% to 92.3%), with
myeloid and endothelial co-localization. With a clearer clinical picture of paradoxical psoriasis and
a validated antibody panel, future work will compare IMC of paradoxical psoriasis with classical
plaque psoriasis and non-lesioned controls.

The potential role of periostin in psoriasis
LB Flink,1 R Bozó,1 A Ghaffarinia,1 B Papp,1 Á Varga,1 L Kemény1,2,3 and Z Bata-Csorgo1,2,3
1 Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary,
2 HCEMM-USZ Skin Research Group, University of Szeged, Szeged, Hungary and 3 ELKHSZTE Dermatological Research Group, Szeged, Hungary
Chronic plaque-type psoriasis is an inflammatory skin disease, where alterations can be found at the
dermal-epidermal junction (DEJ) of the non-lesional (NL) skin and signs of systemic inflammation
can also be detected. Periostin is also located at the DEJ, besides periostin is known to play a role
in inflammatory and wound healing processes. Thus, we aimed to investigate the potential role of
periostin in the pathogenesis of psoriasis. Serum and skin samples were collected from untreated
and systemically treated (ST) psoriatic patients (PS) and from healthy (H) volunteers. We found
significantly increased serum periostin levels in PS patients, and it was the most prominent in ST-PS
patients compared to H controls using enzyme-linked immunosorbent assay. Immunofluorescence
staining results showed decreased periostin intensity at the lesional (L) DEJ. At the same time,
non-lesional, never lesional (NEL) and L basal keratinocytes showed a strong periostin positivity,
compared to H basal cells. This observation was confirmed by the elevated periostin expression of
cultured NL keratinocytes compared to H keratinocytes using western blot. Previously lesional (PL)
healed skin of ST-PS patients showed similarly higher periostin expression of basal keratinocytes in
correlation with the increased serum periostin level of ST-PS patients. Moreover, periostin expression
at the PL-DEJ was even more abundant compared to the L skin. Ex vivo wound healing model using
healthy skin samples revealed increased periostin expression of basal keratinocytes at the wound
edges at 24 hours post-wounding similarly to what was observed in NL, NEL, L and PL skin. The
increase of periostin in PS keratinocytes indicate a stable wound healing phenotype present in cells
at the DEJ. This could be a reflection of the abnormalities already described in the DEJ structure of
the non-lesional psoriatic skin.

397

398

Functional impact of the lesional and non-lesional atopic dermatitis microbiota on a 3D
skin model
A Weingärtner, KA Drerup, F Rademacher, R Gläser, J Harder and S Weidinger Department
of Dermatology, University of Kiel, Kiel, Germany
Atopic dermatitis (AD) is a widespread chronic inflammation of the skin with a diverse and complex
pathogenesis. AD is characterized by a dysregulation of barrier molecules such as keratins and
filaggrin (FLG) including FLG mutations. In addition, a dysbiosis of the cutaneous microbiota is
associated with AD. However, it is still not completely understood whether the dysbiosis of the
cutaneous microbiota is a cause or a consequence of the destroyed integrity of the skin barrier in
AD. Functional approaches to address this question are rare. Therefore, we aimed to decipher the
influence of lesional and non-lesional skin microbiota on the expression of various AD relevant
factors like differentiation markers in a 3D skin model. The cutaneous microbiota of healthy
volunteers as well as patients with atopic dermatitis were collected using a standardized skin
rinsing approach. The microbiota were isolated using two consecutive centrifugation steps and used
for stimulation of 3D skin models generated from primary keratinocytes. The expression of various
differentiation markers and AD relevant factors were analyzed by real-time PCR. Our results show
that the microbiota of lesional AD skin decreases keratin 1 and keratin 10 expression. In contrast,
microbiota of non lesional AD skin induced keratin 1 and keratin 10 expression. In addition, AD
relevant factors (e.g. transglutaminase-1) were induced in the 3D skin models by the microbiota of
lesional AD skin whereas no induction was observed by treatment with microbiota of non-lesional
AD skin. Our data indicate that lesional microbiota may have an impact on the skin integrity
by downregulating differentiation markers like keratin 1 and increasing AD relevant factors. Our
observations highlight the functional difference of non-lesional and lesional AD microbiota. Work
is in progress to evaluate the role of the filaggrin mutation status in this scenario.
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Differential UV-induced cytokine expression in dependence to skin microbiome in
Polymorphic Light Eruption
M Zarfl,1 V Patra,2 N Bordag1,3 and P Wolf1,4 1 Derpartement of Dermatology and Venerology,
Medical University of Graz, Graz, Austria, 2 Centre International de Recherche en
Infectiologie, Lyon, France, 3 Ludwig Boltzmann Institute, Graz, Austria and 4 BioTechMed,
Graz, Austria
Polymorphic light eruption (PLE) is a chronic intermittent skin disease that develops episodes
after sun exposure, most often in spring or early summer. Although the pathogenesis is not fully
understood, evidence indicates that the skin microbiome may play a crucial role. Preclinical
data have shown that the skin microbiome can regulate UV-induced cytokine expression and
modulate the subsequent immune response. We therefore hypothesized that the skin microbiome
of PLE patients might modulate cytokine expression after sun exposure. To test this hypothesis,
we conducted a randomized, placebo-controlled, double-blind study (6 PLE patients, 15 healthy
volunteers, CTRL). We analyzed cytokine levels in blister fluid obtained from UV-exposed or
unexposed, and disinfected or non-disinfected skin. We found that overall cytokine production
was impaired in PLE patients (in non-disinfected exposed skin and in non-disinfected unexposed
skin). Of the 71 cytokines measured, 8 (MCP4, SIRT2, IL18, TRAIL, IL33, STAMBP, X4EBP1, CSF1)
had significantly lower levels in PLE patients than in CTRL, when comparing both non-disinfected
unexposed skin and non-disinfected skin once UV-exposed (MED of 1.64 - 1.75 mW/cm2).
Disinfection rescued cytokine production in PLE patients and this was particularly evident after
repeated mild UV exposures, where the level of 45 cytokines including IL18R1, IL18, CCL11, and
CXCL6, among others was significantly upregulated in the patients (at disinfected vs. non-disinfected
sites, exposed to UV 4 times at 4 consecutive days). Multiple inflammatory pathways such as
regulation of chronic inflammatory response, T-helper 1 cell cytokine production, and regulation
of NKT cell proliferation showed strong enrichment. Taken together, these results demonstrated that
disinfection normalized cytokine expression in PLE patients, which indicates UV-driven cytokine
regulation directed by the skin microbiome.
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Real-world effectiveness and safety of baricitinib in Japanese patients with atopic dermatitis:
possible suppressive effect of serum IL-22 levels by baricitinib
A Uchiyama, C Fujiwara, Y Shibusawa and S Motegi Dermatology, Gunma university,
Maebashi, Japan
Baricitinib, an oral, selective, and reversible Janus kinase 1/2 inhibitor, has been used for moderateto-severe AD in patients aged >15 years in Japan from December 2020. In this study, we analyzed 14
Japanese adult patients with moderate-to-severe atopic dermatitis who were treated with baricitinib
at Gunma University Hospital. We present our real-world data in combination with hematological
data and improvement rates, and the relationship between serum interleukin-22 levels and disease
activity of atopic dermatitis. Fourteen patients completed the 12-week treatment without interruption
at our hospital. All patients received 4-mg baricitinib every day in combination with very strong
topical steroids and moisturizers. Demographic and disease characteristics of AD, serum markers,
and adverse events were assessed at baseline and weeks 4 and 12. All patients had improved their
skin rush, resulting in a significant decrease in IGA score, BSA, and EASI score 4 weeks after starting
baricitinib. Head and neck EASI scores also revealed significant improvement, similar to the total
EASI score, compared with baseline. The EASI response analysis revealed that 85.7% (12/14) of
the cases reached EASI-50, 71.4% (10/14) EASI-75, and 28.6% (4/14) EASI-90 at week 4, and all
patients reached EASI-50 (14/14), 64.2% EASI-75 (9/14), and 35.7% EASI-90 (5/14) at week 12. The
serum levels of LDH, TARC and IL-22 were significantly decreased at week 4 after starting the oral
baricitinib treatment compared with baseline. Frequent adverse effects were acne (n = 4, 26.6%),
pharyngitis (n = 3, 20%), phlegmone (n = 1, 6.7%), and herpes zoster (n = 1, 6.7%). In conclusion,
our results suggest that baricitinib possibly suppressed the elevated serum IL-22 levels, resulted in
improvement of skin eruption and itching in AD.

308-nm excimer lamp ameliorates MC-903 induced atopic dermatitis with a reduction of
thymic stromal lymphopoietin mRNA levels.
M Ito, M Kamata, T Shimizu, H Uchida, S Egawa, R Takeshima, I Mizukawa, A Watanabe
and Y Tada Department of Dermatology, Teikyo University School of Medicine, Tokyo, Japan
Purpose Narrow band-ultraviolet B (NB-UVB) is efficacious for atopic dermatitis (AD). However,
its detailed mechanism remains to be elucidated. The purpose of this study is to explore an in vivoeffect of NB-UVB on AD, utilizing MC903-induced AD model mice. Method To induce AD-like
dermatitis, MC903, a vitamin D3 analogue, was applied on the shaved dorsal skin of C57BL/6
mice once a day for twelve days. Mice were irradiated with a 308-nm excimer lamp at 100 mJ/cm2
once every other day from days 0 to 10. Clinical severity was evaluated on days 0-12. Epidermal
thickness and infiltrating cells were assessed on day 12, respectively. Real time polymerase chain
reaction was performed to assess the mRNA levels of cytokines in skin lesions on days 4,7 and
12. Furthermore, the skin moisture level and pH were assessed on day 12. Results Irradiation
of excimer lamp alleviated MC903-induced AD-like dermatitis clinically on days 4 to 12, and
pathologically reduced epidermal thickness and the number of epidermal layers on day 12. The
number of Foxp3-positive cells infiltrating into the skin was increased on day 12 in MC903-applied
mice irradiated with excimer lamp compared with those without irradiation, although a significant
increase in the IL-10 mRNA level was not observed on days 4,7 and 12. In addition, irradiation of
excimer lamp reduced mRNA expression of thymic stromal lymphopoietin (TSLP) in the skin on
day 4. The moisture level and pH in the skin of MC903-applied mice irradiated with excimer lamp
were almost the same as those in the skin of MC903-applied mice without irradiation. Conclusions
Irradiation of excimer lamp ameliorated MC903-induced AD-like dermatitis with a reduction of
TSLP mRNA levels.

Endocannabinoid pathway in Atopic Dermatitis: results from an in vitro pilot study
M Mastrangelo, A Lizzi, C Pellegrini, G D’Andrea, M Esposito, M Maccarrone and M Fargnoli
DISCAB, University of L’Aquila, L’Aquila, Italy
Atopic Dermatitis (AD) is a multifactorial disease. Activated keratinocytes release proinflammatory
cytokines that induce Th2 lymphocytes to produce key AD inflammatory microenvironment. The
endocannabinoid system (ECS), including cannabinoid receptors, their endogenous ligands and
the metabolic enzymes of these ligands, has recently been implicated in the regulation of various
skin process, including proliferation and immuno-tolerance of keratinocytes. Alterations of some
components of ECS have been recently hypothesized in AD, but no studies have exhaustively
investigated the role of all members of ECS. In this pilot study, we studied the expression of ECS
components in AD in vitro model. HaCaT were cultured in DMEM with 10% FBS. HaCaT maturation
was obtained by adding 1.8 mM CaCl2 every day for 7 days. On the last day, cells were treated with
IL-4+IL13+INFγ at 10 ng/mL each for 24 hours to develop the AD model. The mRNA expression
of following ECS genes were evaluated, by using TaqMan Real Time PCR Technology: CB1, CB2,
GPR55, TRPV1, PPARα, PPARγ, PPARδ, NAPE-PLD, FAAH, DAGLα, DAGLβ, MAGL. Relative
quantification was performed by the comparative ΔΔCt method. Regarding the ECS receptors, we
observed a significant 2-fold increase of PPARα (p=0.02) in AD vs control keratinocytes; GPR55
and PPARδ resulted more elevated in diseased cells, although the differences were borderline
for significativity (p=0.06 and p=0.07, respectively). A not significant increase was reported for
CB1, PPARγ and TRPV1 transcripts (p=0.31, p=0.11 and p=0.22 respectively). With regard to
ECS enzymes, AD showed not significant higher mRNA levels of FAAH and MAGL and a lower
expression of NAPE-PLD (p=0.15, p=0.23, p=0.70, respectively). The expression of DAGLα
(p=0.264) and DAGLβ (p=0.687) genes was similar between the two conditions. Our preliminary
finding demonstrated the modulation of ECS pathway in the atopic dermatitis in vitro, with a marked
increase of PPAR nuclear receptors.

Gut Microbiome Dysbiosis index: a novel approach to quantify the degree of gut dysbiosis
in patients with chronic plaque psoriasis
S Loo,1 C Choy2 and S Tsui3 1 Dermatology, The Chinese University of Hong Kong, Yuen
Long, Hong Kong, 2 Biomed Research Centre, Hong Kong, Hong Kong and 3 School of
Biomedical Science, The Chinese University of Hong Kong, Hong Kong, Hong Kong
Gut microbiome was shown to have a significant impact in various inflammatory skin diseases
including psoriasis through gut-skin axis. Microbiome index derived from gut microbiome taxonomic
signatures were used predict the health status of gut in chronic diseases in previous studies. Ten
microbiome signatures (Atopobium parvulum, Clostridium ramosum, Fusobacterium nucleatum,
Gemella morbilloru, Granulicatella adiacens, Lachnospiraceae bacterium, Peptostreptococcus
stomatis, Solobacterium moorei, Streptococcus gordonii, Subdoligranulum variabile) was chosen
from previous studies and we developed a proprietary qPCR panel with a novel algorithm of
gut microbiome dysbiosis index calculation, where the index (range: 0-100) was defined by the
summation of the level of aberrant abundance in term of ΔCt (normal=0; moderate=1; severe=2) the
fold change of prevalence between healthy and non-healthy population. The index was significantly
gut dysbiosis when comparing between control (n=26) and psoriasis patients (n=65, p=0.003,
Mann-Whitney U). We further demonstrated the gut microbiome dysbiosis index as a predictor of
responsiveness towards 8-week oral multistrain synbiotics in psoriasis patients with a sensitivity of
90.5% and specificity of 84.1%. To sum up, it is feasible to quantify gut dysbiosis and the index
may be adopted as a cost-effective tool to justify the use of synbiotics as adjuvant treatment for AD
and psoriasis. The biological and molecular linkage between the microbiome signatures and skin
diseases warrants further investigation.
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A novel IL36RN mutation in squamous cell carcinoma developed in pustular psoriasis
L Hong-jin,1 N Kanazawa1 and Y Shimomura2 1 Department of Dermatology, Hyogo Medical
University, Nishinomiya, Japan and 2 Department of Dermatology, Yamaguchi University
Graduate School of Medicine, Ube, Japan
Squamous cell carcinoma is known to have various precursors and precancerous lesions. Although
it is thought to be based on chronic intractable inflammation such as burn scars, intractable ulcers,
lupus vulgaris and discoid lupus erythematosus, there are many unclear points about the mechanism
leading to carcinogenesis. Psoriasis, a representative chronic intractable inflammatory skin disease,
has enhanced epidermal turnover and is considered to be a state close to cancer, but there are
not many cases in which squamous cell carcinoma actually develops. Pyoderma gangrenosum is
one of the precancerous conditions, whereas pustular psoriasis, also characterized by neutrophil
infiltration, is considered to be more rarely secondary to squamous cell carcinoma. We once
reported a 61-year-old woman with pustular psoriasis lesions with squamous cell carcinoma
(Kaminaka et al, 2010 in Japanese). Collecting the cases with skin malignant tumors secondary to
psoriasis reported in Japan from 1990 to 2010, it was found that there are 3 other cases of pustular
psoriasis with secondary squamous cell carcinoma. Since the association between generalized
pustular psoriasis and the IL36RN gene mutation has been revealed, DNA was extracted from the
skin biopsy and/or surgical specimens of these four cases that had already died, and the IL36RN
gene mutations were searched. As a result, in all 4 cases, the T123M mutation already reported
in generalized pustular psoriasis and the unreported novel mutation were found in homozygous,
heterozygous, and mosaic. Although a structural analysis suggests any functional significance, in
vitro analysis has not revealed any alteration on the function of IL-36 receptor antagonist by the novel
mutation. Although the analysis of healthy, psoriasis and cancerous tissues has not been performed
separately, the state of mutation differs depending on the section, suggesting that the presence of
the novel mutation identified this time may be involved in canceration.

Plaque Psoriasis patients with Psoriatic Arthritis demonstrate a reduced capacity to neutralise
neutrophil derived elastase compared to plaque psoriasis patients without arthritis.
T Macleod,2 S Dubash,4 A Berekmeri,2,4 X Vegas,4 G Abignano,2,4 I Hyde,2 M Stacey,3
H Marzo-Ortega2,4 and M Wittmann1,2,4 1 Dermatology, Johannes Gutenberg University
of Mainz, Mainz, Germany, 2 Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, United Kingdom, 3 Faculty of Biological Sciences, University
of Leeds, Leeds, United Kingdom and 4 NIHR Leeds Biomedical Research Centre, Leeds
Teaching Hospitals Trust, Leeds, United Kingdom
Elafin, an elastase specific protease inhibitor, is well described to be upregulated in lesional
psoriatic skin. Elastase is active in antimicrobial defence but is also involved in proteolysis of
tissue components. The role of this protease – protease inhibitor pair is not well understood in the
pathogenesis of psoriasis. We analysed the protein expression of neutrophil elastase (NE) and elafin
in epidermal samples and serum of psoriasis patients affected by plaque psoriasis (epidermal n=28,
serum n = 20) or psoriasis with psoriatic arthritis (PsA) (n=34, serum = 94) in addition to healthy
controls (n=25) and patients with osteoarthritis (n=58). PsA was confirmed by a rheumatologist in
patients with psoriasis fulfilling the CASPAR classification criteria. Herein, we here show that the
ratio between NE and elafin largely differs between psoriasis patients affected by different disease
manifestations. Specifically, elafin was found reduced in epidermal samples and serum of psoriasis
patients with PsA as compared to plaque psoriasis only patients (for epidermal samples p < 0.002
for lesional skin and p < 0.0001 for non lesional skin; for serum p < 0.001). The same cohort of
PsA patients also showed increased NE expression as measured in serum (compared to psoriasis
only patients: p < 0.005). We conclude that PsA patients show reduced capacity to neutralise NE
compared to those with plaque psoriasis. The difference in elafin expression between skin psoriasis
and those with added PsA was most pronounced in non-lesional skin. These findings need further
exploration in order to elucidate their potential as predictive biomarker for those psoriasis patients
at risk of developing PsA.
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Understanding the biologic regulation and impact of Long Interspersed Nuclear Element
(LINE-1) retrotransposon reactivation in keratinocytes undergoing phototherapy treatments.
M Lambert and I Litvinov Medecine, McGill University Health Center, Montréal, QC, Canada
Narrow band ultraviolet B (NB-UVB) and Broad band ultraviolet B (BB-UVB) are commonly used
for the treatment of Atopic Dermatitis (AD) among others, and has been shown by us and others to
trigger LINE-1 reactivation in human keratinocytes. LINE-1 constitutes ~17% of human genome, has
played important evolutionary role, and its reactivation may result in deleterious effects leading to
DNA damage, cellular senescence and photoaging. We established a model of NB-UVB or BB-UVB
irradiation on keratinocytes, and showed that these induced an increase in LINE-1 expression.
Moreover, we were able to observe that the repetition of this irradiation, and thus long terme LINE-1
overexpression, induced an increase of senescence markers, double strand breaks, and a decrease
in cell proliferation. On the other hand, we found that some small RNAs, able to target LINE-1 in
silico, are decreased in our UV irradiation model, compared to the control. Thus, by identifying
the small RNAs involved in LINE-1 regulation, deregulated in response to UV in keratinocytes,
we will be able to better characterize the mechanisms involved during irradiation, and attempt to
remedy them. The impact of the restoration of an adequate level of these regulatory small RNAs
will be evaluated on the LINE-1 expression, as well as on cellular senescence markers, and genomic
instability and photoaging. Ultimately, we would like to correlate our results with those of patients
with AD treated with UV. Furthermore, by confirming our results in AD patient samples, we will
help to understand the potential impact of UVB on cellular senescence and photoaging, and we
will correlate our results with treatments of skin inflammation with new biological parameters
(e.g., ointment containing the microRNA(s) of interest), which will prevent or reduce L1 activation.

Investigating the role of Cutibacterium acnes in the development of postinflammatory
hyperpigmentation (PIH)
F Balogh,1 L Erdei,2 B Bolla,1 A Takács,1 K Burián,4 L Kemény3 and K Szabó2 1 Department
of Dermatology and Allergology, Szent-Györgyi Albert Medical Scool, University of Szeged,
Szeged, Hungary, 2 ELKH-SZTE Dermatological Research Group, Szeged, Hungary,
3 HCEMM-USZ Skin Research Group, Szeged, Hungary and 4 Department of Medical
Microbiology, Szent-Györgyi Albert Medical Scool, University of Szeged, Szeged, Hungary
The exact pathogenesis of acne-related post-inflammatory hyperpigmentation (PIH) is unknown. It
is thought that epidermal inflammation induces the release of arachidonic acid and its oxidation
products, leading to melanocyte activation and pigment production. Cutibacterium acnes (C. acnes)
contributes to keratinocyte inflammation in acne pathogenesis. In severe cases inflamed sebaceous
follicles may be ruptured, thereby bacteria and their metabolites can reach the melanocytes in the
basal epidermal layer. We aimed to investigate whether, in addition to inducing epidermal immune
activation, C. acnes may also directly affects melanocytes, thus contributing to PIH development. In
our study we established C. acnes-treated normal human melanocyte and melanocyte-keratinocyte
co-cultures and analyzed the properties of melanocyte immune activation and melanogenesis. We
observed that direct C. acnes treatment increased the mRNA expression level of tumor necrosis
factor alpha and the secreted protein levels of interleukin 6 and 8, together with the mRNA levels of
tyrosinase and dopachrome tautomerase, playing roles in melanin biosynthesis. Tyrosinase enzyme
activities and the intracellular melanin levels were also elevated, which we confirmed using realtime RT-PCR, L-DOPA staining, direct melanin measurement, and silver-nitrate staining. Based on
our results, we propose that C. acnes or bacterial components may directly interact with melanocytes
during the formation of severe acne lesions due to the disruption of intact follicles. They may
induce melanocyte immune activation and increased melanogenesis, contributing to PIH symptoms.

Investigation of antimicrobial peptides in atopic dermatitis
L Szabó,1 A Kapitány,1,2 O Somogyi,1,2 K Gáspár,1 Z Dajnoki1 and A Szegedi1,2 1 Department
of Dermatology, University of Debrecen, Debrecen, Hungary and 2 ELKH-DE Allergology
Research Group, Debrecen, Hungary
Atopic dermatitis (AD) is a chronic, inflammatory skin disease characterized by significant
barrier damage. Since the regulation and maintenance of the antimicrobial and permeability skin
barriers are closely connected, and the literature data regarding the expression of AMPs in AD are
controversial (mainly suggesting their decreased level), we aimed to comprehensively investigate
the expression of different AMPs in lesional (AD L) and non-lesional (AD NL) skin samples both at
the mRNA (qRT-PCR) and the protein levels (immunohistochemistry). Therefore skin samples from
9 patients with severe AD, and 9 samples from healthy individuals as controls were gained, and
the expression levels of different AMP groups were investigated: AMPs with antimicrobial activity
(LL-37/Cathelicidin, hBD 1-4), protease inhibitor/enzyme activity (SLPI, PI3, Rnase5, Rnase7, and
LYZ), chemokine activity (S100A7, S100A8, S100A9, CCL20), neuropeptide activity (ADM) and
other (LCN2). In AD NL skin, at the gene level we found only some minor and not consequent
alterations compared to healthy skin, and we could not strengthen them at the protein level. In AD
L samples some AMPs were elevated only at the gene level (PI3, LYZ, S100A7, S100A9), while
four of the investigated AMPs, namely hBD2, hBD4, S100A8 and LCN2 showed significant and
consequent increase both at the gene and the protein levels. In summary we can conclude that
AMPs are not present in AD NL skin, therefore they may not play a role in the primary events of AD
pathogenesis. On the other hand, the expressions of hBD2, hBD4, S100A8 and LCN2 are increased
both at the gene and the protein levels in AD L skin, therefore previous literature data suggesting that
the expression of AMPs are downregulated in AD L skin is misleading, their levels are decreased
only when compared to psoriatic skin.

Dupilumab reduces biomarkers indicative of type 2 inflammation in children aged ≥ 6 months
to 5 years with moderate-to-severe atopic dermatitis
A Paller,1,2 E Guttman-Yassky,3,4 M Boguniewicz,5,6 N Levit7 and K Wolfe8 1 Northwestern
University Feinberg School of Medicine, Chicago, IL, 2 Ann and Robert H. Lurie Children’s
Hospital, Chicago, IL, 3 Icahn School of Medicine at Mount Sinai Medical Center, New
York, NY, 4 Rockefeller University, New York, NY, 5 National Jewish Health, Denver, CO,
6 University of Colorado School of Medicine, Denver, CO, 7 Regeneron Pharmaceuticals,
Inc, Tarrytown, NY and 8 Sanofi, Bridgewater, NJ
Dupilumab was previously shown to reduce thymus and activation-regulated chemokine (TARC/
CCL17) and total IgE levels in multiple type 2 inflammatory diseases, including atopic dermatitis
(AD). Here, we assess the effects of dupilumab treatment on these biomarkers of type 2 inflammation
in children aged 6 months – 5 years with moderate-to-severe AD. In LIBERTY AD PRE-SCHOOL
(NCT03346434 part B), a phase 3, double-blind trial, children aged ≥ 6 months – 5 years with
moderate-to-severe AD inadequately controlled with topical therapies were randomized 1:1 to
subcutaneous dupilumab (200 mg if baseline weight ≥ 5 – < 15 kg, 300 mg if ≥ 15 – < 30 kg)
or placebo every 4 weeks for 16 weeks. All patients received standardized low-potency topical
corticosteroids. Serum for biomarker analysis was collected at baseline, Week 4, and Week 16.
Baseline median serum TARC and total IgE levels for dupilumab/placebo groups (n = 83/79) were
3,295/3,190 pg/mL and 2,190/3,240 kU/L, respectively. After 16 weeks of treatment, median %
change from baseline in dupilumab/placebo was –83.1%/–12.8% for TARC and –71.2%/28.1%
for total IgE (both P<0.0001). Similar reductions were observed in dupilumab- vs placebo-treated
patients for all tested serum allergen-specific IgEs (peanut, egg white, soybean, Dermatophagoides
farinae and Dermatophagoides pteronyssinus). Dupilumab significantly reduced serum TARC and
total and allergen-specific IgEs in children aged 6 months – 5 years with moderate-to-severe AD vs
placebo-treated controls, reflecting reduction of systemic type 2 inflammation.
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EASI p-EASI: predicting disease severity in atopic dermatitis patients treated with tralokinumab
J Olydam,1 L de Wijs,1 W Dik,2 M Ropke,3 J Correa Da Rosa4 and D Hijnen1 1 dermatology,
Erasmus MC, Rotterdam, Netherlands, 2 Department of Immunology, Laboratory Medical
Immunology, Erasmus Medical Center, Rotterdam, Netherlands, 3 LEO Pharma A/S, Ballerup,
Denmark and 4 Dermatology, Rockefeller University Hospital, New York, NY
Numerous targeted treatments for atopic dermatitis (AD) are currently under investigation in clinical
trials. Comparability of the efficacy of new drugs is therefore becoming more important. Serum
biomarkers may offer an objective outcome measure for disease severity in AD. A combination of
serum biomarkers TARC, IL-22, and sIL-2R as a signature (predicted EASI) may offer an objective
measurement tool for disease severity in AD patients treated with topical steroids, cyclosporin A,
or dupilumab. To validate the predicted EASI (p-EASI) in AD patients treated with tralokinumab
in a clinical trial setting. Serum samples were collected from 198 patients with moderate to
severe AD in the Phase 3 ECZTRA 1(NCT03131648) trial. Patients were randomized (3:1) to
subcutaneous tralokinumab 300mg(n=149), or placebo(n=49) every other week for 16 weeks.
Disease severity was assessed by EASI, and serum was collected at baseline and after 16 weeks of
treatment. Serum biomarkers TARC, IL-22, and sIL-2R were measured by Luminex. EASI and p-EASI
scores highly correlated in tralokinumab treated patients(r=.59, P<.0001). In patients treated with
tralokinumab, median EASI and p-EASI decreased from 30.9(IQR, 22.5-42.3) and 32.9(IQR, 25.640.2), respectively, to 13.5(IQR, 6.6-22.5) and 24.8(IQR, 20.6-59.0) after 16 weeks of treatment. In
the placebo group, median EASI and p-EASI were 31.1 (IQR, 22.5-40.4) and 31.3(IQR, 25.0-37.5),
respectively, at baseline; 19.0(IQR, 10.2-29.1) and 29.2(IQR, 25.5-32.5) after 16 weeks. These
findings suggest that p-EASI may better reflect accurate effects of treatment. The biomarker signature
p-EASI correlated with disease severity in moderate-severe AD patients treated with tralokinumab
in a clinical trial setting. The use of objective biomarkers such as p-EASI may be considered as a
tool to objectively assess treatment effect of new drugs for AD.

S70 Journal of Investigative Dermatology (2022), Volume 138

An active ingredient from Bombax costatum (kapok tree) to preserve skin microbiota
equilibrium
G Bellemère, G Boyer, C De Belilosky, S Leclere-Bienfait and C Baudouin Laboratoires
Expanscience, Epernon, France
Preserving vulvar microbiota composition is of crucial importance to maintain healthy skin and
preventing the onset of inflammatory disease. We have developed a new ingredient obtained from
Bombax costatum flowers and enriched in polysaccharide fraction extract. We have investigated
the activity of this new active on vulvar and vaginal microbiote both in vitro and in vivo in human
volunteers. The active significantly increased keratinocyte production of innate immunity markers
TLR2 (Toll-Like Receptor 2) and hBD2 (human beta-Defensin 2) evaluated by ELISA assay. In a
co-culture of several bacterial strains, the extract tended to inhibit the growth of the pathogenic strain
S. aureus, without significantly affecting the growth of commensal bacteria. This effect was even
more significant as S. aureus was present in high proportions compared to other strains, suggesting a
preventive effect toward S. aureus pathogenicity by limiting its overgrowth. The extract significantly
inhibited S. aureus biofilm formation, evaluated using crystal violet dye, while it increased that of
S. epidermidis. The extract inhibited S. aureus adhesion on reconstructed human epidermis (RHE)
without affecting S. epidermis adhesion. Adhesion was evaluated by colony forming unit counting
of adhering bacteria after topical pre-treatement by the extract. Finally, the extract protected the
expression of filaggrin, desmoglein-1 and corneodesmosin, assessed by immunostaining in RHE that
were incubated in presence of S. aureus secretum. We have demonstrated that a natural and plant
polysaccharide-rich extract obtained from Bombax costatum is able to limit growth, adhesion and
biofilm forming properties of a pathogenic strain (S. aureus), without affecting commensal bacteria.
Moreover, it stimulates immune defenses and helps to preserve epidermal barrier from alteration due
to S. aureus. These results show the beneficial properties of the extract to preserve skin microbiota
homesostasis by promoting commensal against pathogenic bacterial strains.
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Keratinocytes drive a specific inflammatory gene signature in pityriasis rubra pilaris
F Messina,1 A Yatim,1 J Di Domizio,1 J Chen,1 E Guenova,1 W Hoetzenecker,2 C Schlapbach,3
M Gilliet1 and C Conrad1 1 Department of Dermatology, University Hospital CHUV,
Lausanne, Switzerland, Epalinges, Switzerland, 2 Department of Dermatology, Kepler
University Hospital Linz, Austria, Linz, Austria and 3 Department of Dermatology, Inselspital,
Bern University Hospital, Switzerland, Bern, Switzerland
Pityriasis rubra pilaris (PRP) represents a group of rare inflammatory skin disorders. Diagnosis is
often challenging, its treatment is mainly empirical and suffers from the lack of controlled trials.
PRP shares overlapping clinical and histological features with psoriasis, suggesting a common
underlying pathophysiology. Based on this resemblance, a role of the IL23–TH17-axis in PRP was
proposed, and several cases of successful treatment of PRP with psoriasis biologics were reported.
However, efficacy remains variable and these therapeutic options lack a valid immunopathological
rationale. Thus, a better understanding of PRP pathophysiology is needed to improve its diagnosis
and management. To this end, we performed transcriptomic analyses of PRP lesional skin using
NanoString technology. Results were compared to a large cohort of common inflammatory
skin diseases. Molecular profiling revealed a PRP-specific inflammatory signature accurately
discriminating PRP from other inflammatory skin disorders, including psoriasis. Ultimately, this
signature could serve as a robust disease classifier for accurate diagnosis. Intriguingly, PRP did not
demonstrate TH1-, TH2-, nor a typical TH17-related signature. In fact, top upregulated cytokines
in PRP are expressed by lymphocytes, but are mainly produced by keratinocytes. Using single cell
RNAseq and in situ gene expression analyses, keratinocytes were indeed identified as key cellular
source of the PRP-signature cytokines. Our data suggest that PRP and psoriasis are driven by distinct
immunopathogenic pathways. While psoriasis is a TH17-mediated disease, PRP is a rather T-cell
independent disorder mediated primarily by keratinocytes. These results could explain variable
response of PRP to IL17 blockage and should help guiding rational therapeutic choices.

Development of Bead-Based Multiplex Immunoassay for Antimicrobial Peptide Detection in
Stratum Corneum of Atopic Dermatitis Skin
NO Prayitno,1 L Reinberga,2 S Ständer,1,3 D Thaçi1 and H Zirpel1 1 Comprehensive Center
for Chronic Inflammation, University Hospital Schleswig-Holstein, Lübeck, Germany,
2 Department of Dermatology and Venerology, Riga, Latvia and 3 Department of
Dermatology and Venerology, Comprehensive Center for Chronic Inflammation, Lübeck,
Germany
Atopic dermatitis (AD) is a heterogeneous disease and characterized by dysregulated immune
response of diverse immune cell subtypes, such as Th2, Th22, and Th17. Heterogeneity of AD
can be reasoned by varying contribution of underlying immune subsets, as observed by altered
cytokine milieus in the skin. These variations result in changes of protein expression in keratinocytes,
including antimicrobial peptides (AMPs). We hypothesize that antimicrobial peptide expression may
correlate with the underlying immune subtypes and, therefore, can be used as potential biomarkers
to predict treatment outcome. In this study, we used non-invasive tape stripping to collect stratum
corneum samples and determine the concentration of AMPs on the skin of patients with AD under
systemic or topical treatment. To quantify AMP concentration we developed a new magnetic beadbased multiplex immunoassay, allowing simultaneous detection of six different AMPs (HBD-2,
HBD-3, RNase 7, Dermcidin, S100A7 and S100A8/S100A9 Heterodimer). We found that expression
of AMPs differs in lesional skin compared to samples of healthy controls, depending on current
efficacy of treatment and body site. Observed variations in AMP concentration point towards varying
contribution of underlying immune subsets. Therefore, our multiplex assay represents a useful tool
for simultaneous detection of AMPs in the skin.

Role of calcitonin gene-related peptide in atopic dermatitis
S Abdelhadi,1 K Nordlind,1 B Johansson,2 M Holst3 and L Lönndahl1 1 Department of
Medicine, Solna. Division of Dermatology and Venereology, Karolinska Institutet, Stockholm,
Sweden, 2 Department of Molecular Medicine and Surgery and Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden and 3 Pediatric Endocrinology Unit,
Department of Woman and Child Health, Astrid Lindgren Children’s Hospital, Karolinska
Institutet, Stockholm, Sweden
Atopic dermatitis (AD) is an often severely pruritic chronic inflammatory disease often worsened
by psychological stress. Calcitonin gene-related peptide (CGRP) is a sensory neuropeptide, which
may cause pruritus. Earlier studies indicate a special pathogenetic role for CGRP in AD. However,
somewhat contradictory results regarding CGRP positive nerve fibers in AD skin, have been reported.
We have studied skin biopsies from 26 patients with AD. The biopsies were taken from lesional and
non-lesional skin, in addition, normal skin biopsies from 10 healthy individuals were investigated for
expression of CGRP, using a biotinylated–streptavidine technique and fluorescence microscopy. The
total number of nerve fibers was highest in the lesional skin, which, in contrast to the non-lesional
and normal healthy skin, also had intraepidermal nerve-like structures positive for CGRP. Some of
the biopsies from the lesional skin showed sprouting of the CGRP positive fibers in the papillary
dermis. In addition, there were intraepidermal CGRP positive inflammatory cells, in the lesional skin,
while just a few such cells in the non-lesional skin. In the lesional skin also keratinocyte expression
of CGRP could be found. These results support a role for CGRP for the inflammatory process in AD
and that intraepidermal CGRP positive cells and nerves are involved.

A Novel Psoriasis Model
E Caviola,1 A Rigadeau,2 J Bidoggia,2 C Pellevoisin3 and M Meloni1 1 VitroScreen Srl, Milan,
Italy, 2 Episkin, Lyon, France and 3 Urbilateria Conseil, Lyon, France
Psoriasis is a chronic inflammatory skin disorder characterized by hyperproliferation and aberrant
differentiation of keratinocytes, inflammation in dermis and epidermis and leukocyte infiltration
by a Th1-like cytokine pattern. An experimental mechanism-based in vitro model has been
developed by using a novel multi-compartment reconstructed full-thickness skin (3C System by
Episkin SA) and applying systemically a mixture of Th-1 cytokines (IL-17, IL-22 and TNFα) at
defined concentration (1,5ng/ml each in 2 ml medium) for 48h. To better mimick the contribution
of immune system in psoriasis, THP-1 cells were co-cultured and the responsiveness of the model
to treatment was assessed by topical application of two anti-psoriatic reference drugs: Product A
containing mometasone furoate and Product B containing calcipotriol and betametasone. After 48h,
with or without a 24h recovery period in absence of cytokines mixture, tissues (in triplicate) were
harvested for gene expression of PI3 (SKALP), S100A7 (psoriasin 1) and SERPINIB4 by RT-PCR and
histomorphological analysis by hematoxylin/Eosin Staining. In the psoriasis induced series (Positive
Control) the 3 genes resulted overexpressed and the H&E staining revealed modified morphology in
particular in spinous and granular layers of epidermis. At 48h both products have shown a positive
efficacy in counteracting the psoriatic transcriptional profile vs PC: Product A decreased gene
expression of S100A7 while Product B decreased gene expression of all three validated genes. After
the 24h recovery the results were the same as for the 48h, except for the expression of SERPINB4
which was found at basal level in the PC and after treatment with Product B. The new Episkin 3C
System stimulated with a psoriatic cytokine mixture and co-cultured with THP1 has been validated
as new psoriasis model on the basis of the expression of PI3, S100A7 and SEPINIB4 genes. This
advanced psoriasis model is responsive to treatment with anti-psoriatic drugs and can be used to
discriminate product efficacy and investigate their mechanisms of action.
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Targeting inflammation and specialized pro-resolving mediators to reinforce barrier function
and scalp homeostasis.
R Duroux,1 E Van-Goethem,2 V Baillif2 and J Attia-Vigneau1 1 IFF-Lucas Meyer Cosmetics,
Toulouse, France and 2 Ambiotis SAS, Toulouse, France
Specialized pro-resolving lipid mediators (SPMs) are endogeneous lipids that actively regulate the
immune system to promote the resolution of inflammation. Although SPMs have been studied
in the skin to end the inflammation process and promote tissue regeneration, no studies have
been provided in the scalp. The fact that inflammation is one of the key elements of unhealthy
scalp that drive to conditions such as dandruff, sebum excess or hair dull and hair loss, led us to
investigate the presence and the role of SPMs. For this purpose, an extract of Anetholea anisita,
well known for its anti-inflammatory properties, was tested. Anetholea anisita extract, was first
investigated in-vitro on human follicle dermal papilla cells (HFDPC) to evaluate its antioxidant and
anti-inflammatory properties. The extract was then clinically tested in a rinse-off shampoo formula
for 28 days (n=40, 18-40 years) on a population of dandruff sufferers presenting oily hair. All results
were compared to the placebo group. Pro-inflammatory markers and SPMs from sebum directly
collected on volunteer’s scalps were evaluated by LC-MS/MS. Scalp integrity, by measuring the
trans-epidermal water loss (TEWL) and the pH, was also evaluated. Finally, dandruff scoring and
hair gloss measurement were achieved. Anetholea anisita exhibited strong antioxidant and antiinflammatory properties on HFDPC. In-vivo, SPMs were identified for the first time on volunteer’s
sebum. The Lipoxin B4 as well as the Resovins D1 and D2 showed an increase after application of
the extract. In addition, a decrease of pro-inflammatory markers (PGE2, LTB4 and IL8) was found.
Consequently, the scalp barrier was reinforced with improved TEWL and pH balance, to decrease
dandruff and improved hair brightness. Overall, these results suggest that acting on the resolution
of inflammation represents a promising strategy to improve scalp health. They also bring further
support for the concept that targeting scalp disorders helps to improve hair conditions such as
dandruff and hair brightness.

The overwhelming omics in psoriasis, a systematic review
M Torres,1 G Silberberg,1 C Wheelock,4,3 E Bachar-Wikstrom1 and JD Wikstrom1,2
1 Medicine, Karolinska Institutet, Stockholm, Sweden, 2 Dermato-Venereology Clinic,
Karolinska University Hospital, Stockholm, Sweden, 3 Respiratory Medicine and Allergy,
Karolinska University Hospital, Stockholm, Sweden and 4 Medical Biochemistry and
Biophysics, Karolinska Institutet, Stockholm, Sweden
Metabolomics and proteomics data have become increasingly popular in the attempt to understand
skin diseases such as psoriasis and may contribute to revealing disease complexity and pathogenicity,
biomarker discovery and even identify novel therapeutic targets. However, the data complexity and
amount of existing studies are overwhelming. In order to better understand the current panorama
of “omics” studies in psoriasis, we conducted a systematic review including metabolomics and
proteomics studies in psoriasis in the past 10 years. We have summarized and categorized a
complete list of metabolomics and proteomics studies in psoriasis skin and blood, as well as other
tissues. The overall “problem” with these large datasets is the lack of standardization in methodology
and reporting, which turns individual studies often impossible to integrate with each other or to
perform multi-omic integration. We suggest that future omics studies are reported in a standardized
manner and the data is freely available to enable meta-analysis.
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Dupilumab Significantly Improves Sleep Disturbance in Adults with Moderate-to-Severe
Atopic Dermatitis: Results of the DUPISTAD study
JF Merola,1 AS Chiou,2 E During,3,4 A Costanzo,5 P Foley,6 M Ardeleanu,7 M Liu8 and
Z Ozturk9 1 Brigham and Women’s Hospital, Harvard Medical School, Boston, MA,
2 Department of Dermatology, Stanford University, Palo Alto, CA, 3 Department of
Neurology & Neurological Sciences, Stanford University, Palo Alto, CA, 4 Department of
Psychiatry and Behavioral Sciences, Division of Sleep Medicine, Stanford University, Palo
Alto, CA, 5 Department of Biomedical Sciences, Humanitas University, Milan, Italy, 6 Skin
Health Institute, Carlton, VIC, Australia, 7 Regeneron Pharmaceuticals, Inc., Tarrytown, NY,
8 Tigermed-BDM Inc, New Jersey, NJ and 9 Sanofi, Cambridge, MA
DUPISTAD (NCT04033367) evaluated the impact of dupilumab on sleep. Adults with moderate-tosevere AD (EASI ≥12, Pruritus numerical rating scale (NRS) ≥ 3 and sleep NRS ≥5) were randomized
2:1 to dupilumab 300mg every 2 weeks (q2w) or placebo for 12 weeks (W12); both groups were
permitted concomitant topical corticosteroids. The primary efficacy endpoint was sleep quality
percentage change from baseline to W12, assessed by 11-point sleep NRS. Secondary endpoints
included percent change in peak pruritus NRS, change in SCORing AD (SCORAD), SCORAD sleep
visual analog scale (VAS), EASI and the Patient-Reported Outcomes Measurement Information
System sleep-impairment SF8a score (PROMIS-T). 127 patients received dupilumab 300mg q2w
and 61 placebo. Mean baseline SCORAD was 64.7 vs 62.9, and EASI 26.2 vs 26.0 (dupilumab vs
placebo). Sleep NRS significantly improved in dupilumab-treated patients at W12 vs. placebo (LSMD
-15.1%; p<0.001). Peak pruritus NRS (LSMD-28.6%, p<0.001), SCORAD (LSM -14.4, p<0.001),
SCORAD sleep VAS (LSMD-2.3, p<0.001), and PROMIS-T Score (LSMD-3.6, p=0.001) improved
significantly with dupilumab vs placebo. Treatment-emergent adverse events (TEAE) occurred in
52.8% in the dupilumab group vs 62.3% with placebo. Four TEAEs (dupilumab: 3[2.4%]; placebo:
1[1.6]%) resulted in study discontinuation. Dupilumab significantly improved sleep, itch and total
SCORAD in adults with moderate-to-severe AD.

A novel automated solution to study biotherapeutics infusion and pharmacokinetics within
human skin
E Raude,1 E Pagès,1 M Meseguer,1 M Pastore,1 P Descargues,2 L Malaquin3 and N Gaudenzio4,1
1 Genoskin SAS, Toulouse, France, 2 Genoskin Inc, Salem, MA, 3 Laboratoire d’Analyse et
d’Architecture des Systèmes (LAAS) - CNRS, Toulouse, France and 4 Toulouse Institute for
Infectious and Inflammatory Diseases (Infinity) INSERM UMR1291 - CNRS UMR5051 University Toulouse III, Toulouse, France
Predicting response to biotherapeutics remains a significant challenge in bioengineering, especially
since the diffusion process of high molecular weight molecules in human tissue remains largely
unknown. This study presents an innovative microfluidic system to study the diffusion of therapeutic
formulations in ex vivo human skin explants. The FlowSkin® model is based on the implantation of
a custom-made porous catheter into a human skin biopsy embedded in a proprietary matrix to keep
skin cells and appendages functional. Exchanges between the flow and the tissue were maintained
via an automated fluidic system for 10 days without detectable alteration of tissue viability while
preserving physiological levels of structural cell proliferation. A combination of X-ray tomography
and molecular analyses was used to examine the model’s relevance in studying the diffusion of
molecules with different molecular weights. The obtained results position the FlowSkin® model
as a relevant tool to study directly in human skin the efficacy, toxicity, and pharmacokinetics of
systemically and subcutaneously administered drugs.
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Filling the Gap in Psoriasis Care: A Qualitative Study About Patients’ Needs & Expectations
and Exploring the Role of a Psoriasis Nurse Specialist
E Deprez,1 J Salmon,2 NT Hilhorst,1 A Van Hecke2 and J Lambert1 1 Dermatology, University
of Ghent, Gent, Belgium and 2 Public health and primary care, University of Ghent, Ghent,
Belgium
Psoriasis is a chronic skin disease with large impact on quality of life and comorbidities such as
depression and cardio-vascular disease. A holistic approach of this disease, for which there is no
cure, is needed. A nurse specialist (NS) could play a valuable role in psoriasis care but not much is
known about psoriasis patients their needs and expectations towards such NS. We aimed to explore
psoriasis patients their needs and expectations in care, and more specifically towards NS. Data was
collected through semi-structured interviews with as topics experiences related to care and treatment
selection. The data collection and analysis took place through a cyclical process. Fourteen interviews
were conducted (October2020-April2021) in nine men and five women. The majority (n=9) received
standard care, the remaining participants (n=5) received specialized care. Patients experienced
frustrations with care, they lacked psychological support and having the feeling being understood
by their HCP. Treatments were considered time-consuming, with often inadequate results. Patients
concluded they should learn to live with the disease and took up a passive role in their management.
In a subgroup we identified a turning point: after receiving information about available treatments,
they experienced hope and increased self-management. These patients perceived shared-decision
making(SDM) as crucial. Although most patients did not encounter NS, they showed a neutral to
positive attitude towards them. Although the benefits of SDM are known and confirmed in this study,
there is still a gap with clinical practice. NS could be in the right position to inform patients about
treatment options. At the same time NS can address psychosocial and lifestyle issues. NS could fill
important gaps in current psoriasis care. Further research is recommended to detect which roles of
NS improve patients outcomes.

A multiparametric, stepwise in vitro approach to identify anti-dark circle and anti-puffiness
ingredients
C Lorion, C Lavastre, A Rascalou, A Lopez-Gaydon, S Bonnet, T Rinaldi, V Charton,
B Vogelgesang and N Bechetoille Gattefossé SAS, Saint-Priest, France
Dark circles are a cosmetic concern worldwide, often associated with tiredness or aging. Owing to
its thinness, the highly vascularized eye contour area easily shows blood and lymphatic circulation
disorders. Environmental stress alters skin microcirculation, endothelial barrier function and
increases oxidation in the subocular area. The multifactorial nature of dark circles and puffiness
represents a real challenge for in vitro efficacy testing of active ingredients. Therefore, to select an
active ingredient with both anti-puffiness and anti-dark circle potentials, we have implemented a
screening strategy that combined different biological models addressing relevant targets of skin
microcirculation and endothelial barrier function. Using this screening approach on 22 plant
extracts, we identified a particularly interesting plant extract which significantly reduced adhesion
protein VCAM-1 synthesis in dermal microvascular endothelial cell cultures, significantly decreased
leukocyte adhesion to endothelial cell membranes, while significantly increasing trans-endothelial
electrical resistance. This ability to improve skin microcirculation was illustrated in a vascularized 3D
dermis model stimulated with TNF-α, in which the plant extract was shown to restore the basement
membrane of capillary-like tubular structures, as shown by laminin expression. Additionally, the
extract also favored hemoglobin degradation by stimulating HMOX-1 mRNA expression in dermal
fibroblast cultures. It also increased chelation of ferrous ions, hemoglobin by-products that increase
skin oxidation. The stepwise selection model we used allowed us to identify a unique plant extract
with promising anti-puffiness and anti-dark circle potential, based on combined proteomic, genomic
and biochemical methods in acellular assays, 2D and 3D cell models. Dedicated clinical study will
be used in the near future to demonstrate the in vivo benefits of the ingredient.
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Biologic therapy: the last resort in the treatment of chronic spontaneous urticaria
A Savu,1 C Mutu,1 ED Serban,1 M Ciurduc,1 A Cuciumita,1 S Bucur2,1 and M Constantin2,1
1 IInd Department of Dermatology, Colentina Clinical Hospital, Bucharest, Romania and
2 Carol Davila University of Medicine and Pharmacy, Bucharest, Romania
Chronic spontaneous urticaria (CSU) is defined by the presence of recurrent hives, associated in over
60% of cases with angioedema, lasting for more than 6 weeks, due to unknown trigger. It affects
around 1% of the adult population and has a negative impact on patients’ quality of life, interfering
with their daily activities and work productivity. Omalizumab is an anti-IgE monoclonal antibody,
the first biologic agent approved for the treatment of CSU in patients not responding to traditional H1
antihistamines. Patients’ response to omalizumab appears to be related to the immune mechanism
of mast cell activation, therefore subjects with IgE-mediated disease appear to have a faster onset of
improvement to omalizumab than those with IgG-mediated disease due to the unique mechanisms
by which this agent affects IgE levels and FcεR1 receptor status. In this regard, we present the case of
a 35-year-old patient, who presents with an itchy rash, consisting of hives associated with palpebral
and labial angioedema. The patient has many allergies to NSAIDs, metals, food and environmental
allergens. The patient followed numerous conventional topical and systemic treatments, but without
significant therapeutic success. Therefore, it was decided to initiate the therapy with omalizumab
(Xolair). During the treatment and 3 months post-therapy, the patient did not present any urticarial
episodes, with a significant increase of the quality of life. CSU is a debilitating, difficult-to-treat
disease, the human and economic burden of which is often underestimated. There is a considerable
delay between the onset of symptoms and the establishment of a correct diagnosis. Most of the time,
patients experience mental health deterioration, that can lead to the development of anxiety and
depression. Thus, an early diagnosis, followed by appropriate treatment can restore the patient’s
self-esteem and hope for a normal life.
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Eryhtroderma Due to Allopurinol Drug Reaction
PA Emeralda and D Savitri Dermatovenereology, Ansari Saleh General Hospital Banjarmasin,
Banjarmasin, Indonesia
Erythroderma is a condition of generalized erythema and scaling of the skin. More than 90% of the
body surface area are involved in this condition. This is potentially life-threatening and has been
associated with high mortality in hospitalized patients. The aim of this case report is to discuss the
drug reaction as aetiology of erythroderma and its manifestations. We report a case of a 55-year-old
female patient who had a generalized erythema, pruritus, malaise and edema of her face since 7 days
before admitted. She had history of hepatitis, diabetes mellitus type 2, and was in oral allopurinol
treatment for last 2 weeks. Extensive generalized erythematous plaques and hyperkeratotic scales
were observed in the face, neck, chest, arms, legs, back, and gluteal. Laboratory workup revealed
peripheral blood eosinophilia, mild hypoalbuminemia, hyperglycaemia, and elevated AST level. She
was hospitalized and got treatment with wet dressing by NaCl 0,9% bis in die (BID), dexamethasone
intravenously ter in die (TID), topical steroid BID, and VIP albumin. The blood glucose levels were
normalized with insulin therapy, the erythema and hyperkeratoric scale was decreased within
ten days of hospitalization. She was discharged and given metilprednisolone 4 mg TID orally and
cefixime 200 mg BID orally. Erythroderma can be a primary condition, when the cause is unknown,
or a secondary condition, caused by known diseases. One of the aetiology of erythroderma is drug
reactions. In this case, allopurinol treatment was discharged because patient was suspected as
erythroderma due to drug reaction of allopurinol. Protein loss or hypoalbuminemia was related
to desquamation and plasma volume was increased which might cause hemodilution and severe
edema. The drug reaction may emerges 2 weeks to several months after exposure to the causative
drugs. In this case, the patient presented after receiving 2 weeks. We conclude that erythroderma
due to allopurinol is the most common cause of drug reaction which need a careful assessment and
treatment because of its manifestation that effect the patient’s quality of life.
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Perivascular niches dictate developmental cellular hierarchies during melanoma growth.
P Karras,1 I Bordeu,2 J Pozniak,1 A Nowosad,1 C Pazzi,1 N Van Raemdonck,1 E Landeloos,1
C Blanpain,3 F Rambow1 and J Marine1 1 VIB Center for Cancer Biology, Leuven, Belgium,
2 Department of Applied Mathematics and Theoretical Physics, Centre for Mathematical
Sciences, University of Cambridge, Cambridge, United Kingdom and 3 Free University of
Brussels, Brussels, Belgium
Cellular plasticity endows cancer cells with capacity towards a phenotypic state. Except from the
genetic origin of cellular plasticity, cancer cells can transit to reversible phenotypic states as a result
of microenvironmental cues and are often driven by stochastic epigenetic and/or transcriptional
fluctuations. Melanoma is a prime example of heterogeneous and plastic tumors where the origin
and magnitude of cell state diversity remains poorly understood. Combining lineage tracing,
3D imaging and quantitative mathematical modelling in a clinically-relevant mouse model of
melanoma, we demonstrated that tumors follow a hierarchical model of growth supported by
a population of Melanoma Stem-like Cells (MSCs) that exhibit a transcriptomic signature of premigratory neural crest cells established transiently during embryonic development. ScRNA seq data
in mouse and drug naïve human biopsies revealed that MSCs are evolutionarily conserved and
independent of the “genetic makeup” of the tumors. By deploying spatial transcriptomic approaches
and multiplex imaging, we developed a spatially and temporally resolved map of the diversity of
melanoma showing a non-random tumor organization. Multimodal analysis unraveled unique cell
type and state interactions and importantly demonstrated that MSCs reside in perivascular niches
favoring tumor growth. Endothelial Cells were found to have a key role in the acquisition of stemness
properties. Co-culture assays led to melanoma dedifferentiation and proliferation advantage. Of
note, supplementing melanoma cells with ECs accelerated the growth of tumors in vivo, where
MSCs pool was increased. Taken together, these results will pave the way for the development of
strategies that exploit the “chameleonic” nature of cancer cells and, ultimately, target MSC nichedependent specification mechanisms.

GRPR is an effective target for melanoma
J Raymond, M Pouteaux, V Petit, Z Aktary, L Larue and V Delmas Team Larue - INSERM
U1021 - CNRS UMR3347, Institut Curie, Orsay, France
While tremendous progress has been made in the understanding of the mechanisms leading to
cancers, the understanding of the mechanisms governing the formation of metastases remains
poorly understood. The cell-cell adhesion protein E-cadherin (E-cad) has been associated with
the metastatic development of melanoma, but the mechanisms have not yet been described nor
has the actual impact of E-cad been evaluated. Here, using a novel mouse model expressing
the oncogenic form NRASQ61K in melanocyte, we show that the conditional deletion of Cdh1
(which encode E-cad) does not influence melanoma initiation but dramatically promotes metastases.
Interestingly, loss of Cdh1 induces intensely the expression of the Gastrin-releasing peptide receptor
(Grpr) belonging to the G protein-coupled receptor family. Activation of GRPR induces major
cellular processes of tumor progression such as cell growth, clonogenicity, resistance to anoikis,
and cell invasion and migration. At the molecular level, GRPR activation promotes the activation
of the transcription factor YAP1, involved in melanoma metastasis. Furthermore, induction of
GRPR expression induces the ability of human and murine cells to colonize mouse lungs after
injection of the cells into the tail vein of mice. Targeting GRPR with the GRPR antagonist, RC-3095,
drastically decreases the formation of melanoma metastases after injection of cells into the tail vein
of mice. Therefore, our study highlights the importance of the newly discovered E-cad/GRPR axis in
melanoma progression. Moreover, our results propose GRPR targeting as a new therapeutic option
in treating melanoma metastases.

STAT3/5 locus gain is a disease marker and therapeutic target in leukemic/cutaneous T cell
lymphoma
S Dey,1,3 H Sorger,2,3 P Vieyra-Garcia,1 A Teufelberger,1 M Herling,4 E Heitzer,5 PT Gunning,6
L Kenner,3 R Moriggl2 and P Wolf1 1 Department of Dermatology, Medical University
of Graz, Graz, Austria, 2 University of Veterinary Medicine, Vienna, Austria, 3 Medical
University of Vienna, Vienna, Austria, 4 Department of Medicine I, CECAD and CMMC,
Cologne University, Cologne, Germany, 5 Institute of Human Genetics, Medical University
of Graz, Graz, Austria and 6 University of Toronto Mississauga, Mississauga, ON, Canada
Cutaneous T cell lymphomas (CTCL) are a heterogeneous group of lymphoproliferative disorders
causing chronic inflammation, tissue detraction, severe infections, blood involvement, and
metastases at other organs, all linked to high mortality. Despite numerous sequencing efforts, there is
a lack of persistent oncogenic mutations among the patients, but chromosome 17 (chr17) aberrations
are recurrent in CTCL. This study aimed to delineate chr17 aberrations patterns in leukemic CTCL
and its connection to putative oncogenes/tumor suppressor genes and if they could be druggable.
We employed shallow whole-genome sequencing and whole-exome sequencing to identify genetic
alterations in leukemic CTCL and used pharmacologic interference studies to check if the chr17
alteration-induced oncogenes are potential therapeutic targets. We detected focal amplification or
gains on chr17q in most leukemic CTCL patients. Upon screening for potential oncogenes in the
minimally amplified region of chr17q (17q11.2-17q21.31), we found enhanced STAT3/5 expression
and hyperactivation in blood and skin result of chr17q gains, which significantly correlated with
increased clonal T-cell counts in these patients. In-vitro and in-vivo over-expression of humanSTAT5B significantly increased IL-10 cytokine expression and tumor growth, indicating STAT5B/
IL-10 axis mediated immune evasion in this disease. Upon exploring the druggability of the STAT5
pathway in CTCL cells through a screen of small molecules, we identified that direct targeting of
STAT5 or blocking the nuclear shuttling of STAT5 via inhibition of PAK2 displayed remarkable
efficacy in abolishing leukemic CTCL cell growth in the in-vitro and in-vivo model system.

Inhibiting insulin-like growth factor 2 mRNA-binding protein 1 (IGF2BP1) reduces tumor
development in the basal cell carcinoma mouse model PTCH+/C Harris,1 M Hajahmed,1 O Odubanjo,1 C Yedjou,4 V Spiegelman,3 J Chamcheu,2 T Roy,2
S Boetang,2 R Chamcheu2 and F Noubissi1 1 Biology, Jackson State University, Jackson, MS,
2 University of Louisiana at Monroe, Monroe, LA, 3 Pennsylvania State University, Hershey
Medical Center, Hershey, PA, Hershey, PA and 4 Department of Biology, Florida A&M
University, Tallahassee, FL
Activation of GLI1 which is the transcription factor through which the Hh signaling is mediated has
been shown to be a key step in the initiation of the tumorigenic program leading to BCC. We recently
showed that GLI1 was also regulated by the insulin-like growth factor 2 mRNA binding protein 1
(IGF2BP1) at the post-transcriptional level. We showed that IGF2BP1 which is a direct target of
the Wnt/β-catenin signaling was critical in Wnt-dependent regulation of GLI. We also observed
that the regulation of GLI1 by the Hh upstream signal was IGF2BP1-dependent. We hypothesized
that inhibition of IGF2BP1 will reduce GLI1 expression and activity thereby preventing BCC
development. To test our hypothesis, we determined the effects of IGF2BP1 inhibition on the growth
of BCC cells UW-BCC1 xenografts. 2 million UW-BCC1 cells were injected subcutaneously in the
back of 30 immunocompromised mice (Foxn1nu), and they were fed doxycycline supplemented
chow. Tumor growth was monitored weekly for eight weeks. Knockdown of IGF2BP1 in UW-BCC1
cells significantly reduced tumor growth in xenograft mice compared to controls (P<0.05). We also
generated a skin specific IGF2BP1 knockout mouse model in a BCC background (Ptch1tm1Mps/J) using
the Cre/LoxP system. Experimental mice (IGF2BP1-loxP+/-; K5-cre-ERT2+/-; Ptch1+/- or IGF2BP1loxP-/-; K5-cre-ERT2+/-; Ptch1+/-) received 75mg of tamoxifen/kg for five days to inhibit IGF2BP1.
They were subsequently exposed to 240 mJ/cm2 UVB irradiation, three times a week for 44 weeks.
Inhibition of IGF2BP1 significantly reduced tumor development compared to the control mice
(P<0.05). IGF2BP1 appears to contribute to BCC development and might represents a novel target
in the treatment of basal cell carcinoma.
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A multi-scale spatial atlas of human skin across anatomical sites and cutaneous malignancy
reveals novel cell states and repurposing of fibroblast subpopulations in skin cancer stroma
C Ganier,1 X Du-Harpur,1 GE Herrera,2 J Gabriel,1 N Harun,1 F Watt1 and M Lynch1 1 Centre
for Gene Therapy and Regenerative Medicine, King’s College London, London, United
Kingdom and 2 Centre for Developmental Neurobiology, King’s College London, London,
United Kingdom
The human skin is the largest organ of the body and comprises an outer stratified squamous
epithelium, the epidermis, with an underlying connective tissue layer, the dermis, which is
composed of multiple cell types. The Human Cell Atlas project has previously catalogued the
cell types and subpopulations present in healthy skin derived from the trunk, however, we lack
a comprehensive understanding of how these cell types are organised spatially within the tissue
and how cell types differ both qualitatively and in their spatial organisation across anatomical
sites. To address these questions, we have analysed single cell RNA sequencing of 120,000 cells
from diverse healthy anatomical sites and 60,000 cells from basal cell carcinoma (BCC) - the most
common malignancy in humans. We integrated this dataset with spatial transcriptomic data across
32 samples to map the spatial localisation of cell populations at 50um resolution. Subsequently, in
situ sequencing of 12 samples using a custom skin-specific panel of 165 genes allowed us to define
cell resolution maps for epithelial, immune and mesenchymal cell populations. For dermal cells of
mesenchymal origin (fibroblasts and pericytes), we find that cellular identities are broadly conserved
across anatomical sites, however cells from different body regions retain a transcriptional memory of
developmental origin. We find 4 populations of fibroblasts and 3 populations of pericytes within the
dermis in both healthy skin and BCC. In healthy skin, we assign each of these subpopulations to a
specific spatial context in the healthy dermis and relate this to pathological mechanisms in BCC. Our
findings provide key insights into the cellular landscape of human healthy adult skin and skin cancer.
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Targeting mast-cell plasticity re-shapes the tumor microenvironment of melanoma
CI Iuliano, S Kaesler and T Biedermann Dermatological Clinic, Department for Immunology
and Allergy, Technical University Munich, Munich, Germany
The incidence of malignant melanoma is steadily rising. Due to its metastatic potential the cancer
has a poor prognosis and is responsible for 80% of patients with skin cancer dying. The treatment
of metastatic melanoma was revolutionized by the development of new immunotherapies, however
long-term treatment responses are still limited to few patients and complete remissions are rare
due to resistance to therapy. Therefore, there is need for new therapeutic options for melanoma.
Resistance to therapy in malignant melanoma is linked to an increase of phenotypic heterogeneity
of melanoma cells to their response to pro-inflammatory signals from the tumor microenvironment
(TME). Within the TME of melanoma, an accumulation of MCs has been found, especially in areas
of regression. Since MCs are plastic in regard to their functions and can secrete various mediators,
we are currently investigating the impact of endogenous factors in the TME of melanoma and how
they impact MC and thereby mediate the control of melanoma. To decipher the role of MC plasticity
in melanoma progression, we generated mast cells from murine femur (BMMCs) and matured them
in medium containing IL-3 and stem cell factor. To simulate the endogenous TME, the cells were
stimulated with the alarmin IL-33 in combination with TLR-agonists. RNA Sequencing showed a
strong enrichment in genes involved in cytokine-mediated signaling pathways in BMMC stimulated
with IL-33. The combinations of stimuli acted antagonistically or synergistically on MC regarding
the secretion of cytokines that were detected in the supernatant. Upon the highest concentration
of detected cytokines were CCL3, CCL4 and CCL22, which play a crucial role in the recruitment
of immune cells. Supernatant from stimulated MC also showed an inhibitory effect on B16 cells in
vitro. In vivo experiments using the B16 melanoma model in mast-cell deficient Mcpt5-cre RDTA
mice showed that the combined treatment of tumors with IL33R-TLR2/6 inhibits tumor progression
in a mast-cell dependent manner, by modulating the TME.
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A non-transcriptional role of the oncoprotein YAP in cutaneous squamous cell carcinoma.
J Bojko and G Walko Department of Life Sciences, University of Bath, Bath, United Kingdom
Keratinocyte cancers (KCs) are the most frequently diagnosed cancers worldwide. Basal cell
carcinomas and cutaneous squamous cell carcinomas (cSCC) account for approximately 80%
and 20% of cases of KCs, respectively. The paralogous transcriptional regulators YAP and TAZ
have emerged as essential drivers of cSCC development and progression, where they execute
transcriptional programmes that promote cell proliferation and survival, and epithelial-tomesenchymal transition. How YAP/TAZ execute their various downstream transcriptional
programmes in cSCC has remained an unresolved question. Using a technique called RIME (Rapid
Immunoprecipitation Mass Spectrometry of Endogenous Proteins) we have identified the nuclear
interactome of chromatin-associated YAP in a cSCC cell line that is transcriptionally addicted to
YAP for cell proliferation and survival. Of the proteins identified, Rif1 – a protein implicated in
DNA double-strand break repair and DNA replication – was selected for further validation using
co-immunoprecipitation and in-situ proximity ligation assay (PLA) and was confirmed to be a
novel YAP interactor. Rif1 knockdown in cSCC cells perturbed cell cycle progression and induced
replication stress. RNA sequencing following siRNA-mediated YAP/TAZ knockdown revealed
decreased mRNA expression of RIF1. Moreover, using cSCC cell lines expressing YAP-targeting
shRNAs, Rif1 protein expression was found to be decreased upon YAP knockdown. These findings
suggest that YAP does not only interact with Rif1 on chromatin, but also transcriptionally regulates
the expression of Rif1. Upon treatment with the replication stress-inducing chemotherapeutic
hydroxyurea, protein levels of YAP and RIF1 and YAP-Rif1 interaction (as assessed by PLA) were
found to increase, indicating that YAP and Rif1 might co-operate in response to replication stress.
In summary, our work shows that in cSCC cells, YAP interacts with and regulates the expression of
Rif1, a key regulator of DNA replication and DNA damage repair, and thus highlights novel and
yet unexplored functions of YAP in cancer outside of transcriptional regulation.

PVT1 is overexpressed in cutaneous squamous cell carcinoma and acts as an oncogenic
long non-coding RNA
C Li,2 C Sun,2 K Das Mahapatra,1 J Lapins,3 V Kähäri,4 E Sonkoly2 and A Pivarcsi2 1 Karolinska
Institutet, Stockholm, Sweden, 2 Uppsala University, Uppsala, Sweden, 3 Karolinska
University Hospital, Stockholm, Sweden and 4 Turku University Hospital and University of
Turku, Turku, Finland
Cutaneous squamous cell carcinoma (cSCC) is one of the most common and fastest increasing
forms of cancer worldwide with metastatic potential. Long non-coding RNAs (lncRNAs) are a
group of RNA molecules with essential regulatory functions for both physiological and pathological
processes. In this study, we identified plasmacytoma variant translocation 1 (PVT1) as a lncRNA
upregulated in cSCC compared to healthy skin and to precancerous lesions (actinic keratosis). In
situ hybridization analysis of PVT1-expression on a large cohort of cSCCs and precancerous lesions
revealed that increased PVT1-expression is associated with the invasive phenotype. CRISPR-Cas9deletion of the entire PVT1 locus resulted in impaired cell proliferation, colony formation and
tumor spheroid formation abilities of cSCC cells. Interestingly, CRISPR-Cas9-mediated deletion of
exon 7 of PVT1 resulted in a similar phenotype as the deletion of the entire PVT1 locus. Moreover,
antisense oligonucleotide-mediated knockdown of the PVT1 transcript impaired cell proliferation,
single cell colony formation, tumor spheroid formation, and invasion of cSCC cells and increased
apoptosis suggesting that these effects are not due to deletion of genetic elements in the PVT1-locus.
Finally, deletion of PVT1 impaired primary cSCC tumor growth in the xenograft model of cancer.
Together, our study provides evidence for the oncogenic role of the PVT1 transcript in cSCC and
offers a potential point of therapeutic intervention for cSCC.
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Integrated multi-omics reveals cellular and molecular interactions governing the invasive
niche of basal cell carcinoma
L Yerly,1 C Pich Bavastro,1 J Di Domizio,1 T Wyss,2 S Tissot,3 M Cangkrama,4 M Gilliet,1
S Werner4 and F Kuonen1 1 Department of Dermatology and Venereology, Lausanne University
Hospital Center, CH-1011 Lausanne, Switzerland, 2 Swiss Institute of Bioinformatics,
CH-1015 Lausanne, Switzerland, 3 Department of Oncology, Lausanne University Hospital
Center, CH-1011 Lausanne, Switzerland and 4 Department of Biology, Institute of Molecular
Health Sciences, ETH Zurich, CH-8093 Zürich, Switzerland
Tumors invade the surrounding tissues to progress, but the heterogeneity of cell types at the tumorstroma interface and the complexity of their potential interactions hampered mechanistic insight
required for efficient therapeutic targeting. Here, combining single-cell and spatial transcriptomics
on human basal cell carcinomas (BCCs), we define the cellular contributors of tumor progression.
In the invasive niche, tumor cells exhibit a collective migration phenotype, characterized by the
expression of cell-cell junction complexes. In physical proximity, we identify cancer-associated
fibroblasts (CAFs) with extracellular matrix-remodeling features. Tumor cells strongly express
the cytokine Activin A, and increased Activin A-induced gene signature is found in adjacent
CAF subpopulations. Altogether, our data identify the cell populations and their transcriptional
reprogramming contributing to the spatial organization of the BCC invasive niche. They also
demonstrate the power of integrated spatial and single-cell multi-omics to decipher cancer-specific
invasive properties and develop targeted therapies.

Single-cell characterization of primary cutaneous B-cell lymphomas reveals distinct clonal
properties of marginal zone, follicle center and leg-type lymphomas
J Griss,1 M Drach,1 F Thaler,1 V Nguyen,1 W Weninger,1 C Wagner,1 SN Wagner,1 M Farlik,1
C Jonak1 and PM Brunner1,2 1 Department of Dermatology, Medical University of Vienna,
Vienna, Austria and 2 Department of Dermatology, Icahn School of Medicine at Mount Sinai,
New York, NY
Primary cutaneous B-cell lymphomas (CBCL) comprise a group of extranodal non-Hodgkin
lymphomas that are primarily confined to the skin. Primary cutaneous marginal zone lymphoma
(MZL) and follicle center lymphoma (FCL) are associated with a rather indolent tumor behavior,
while diffuse large B-cell lymphoma, leg type (DLBCL-LT) shows an aggressive clinical course.
Besides distinct clinical and immune-histological features, the underlying molecular tumor biology is
still only insufficiently understood. Therefore, we performed single-cell RNA sequencing combined
with B-cell receptor sequencing in different CBCL entities and B-cell pseudolymphoma. We
observed the expansion of a single B-cell clone in CBCL only. So-called pseudolymphoma was
identified to be polyclonal as expected. Expanded clones of MZL showed terminal differentiation
along a physiological trajectory from unswitched towards switched immunoglobulin phenotypes
that included large numbers of plasma cells. Overall transcriptomic profiles were indistinguishable
from benign polyclonal B cells, in line with its indolent clinical course. FCL clones also exhibited
a canonical B-cell marker profile, but only of proliferating and non-proliferating germinal center
B cells. By contrast, DLBCL-LT cells uniquely exhibited multiple aberrant marker profiles including
proliferative activity beyond conventional germinal center-like phenotypes, pursuant of aggressive
clinical behavior. Moreover, the TME comprising polyclonal T- and B-cells decreased in number
and diversity from MZL over FCL to DLBCL-LT as confirmed through multiplex in situ IF. Our data
revealed that while FCL and DLBCL-LT show a transcriptionally distinct expanded clone, MZL tumor
cells only differentiate along physiological B-cell trajectories, suggestive of a lymphoproliferative
disorder rather than an overt lymphoma.
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Deletion of endothelial cell MMP14 reduces melanoma growth and skin fibrosis
M Kuemper, S Hessenthaler, J Zamek, C Mauch and P Zigrino Department of Dermatology
and Venereology, University of Cologne, Faculty of Medicine and University Hospital
Cologne, Cologne, Germany
MMP14 is a membrane-bound matrix metalloprotease involved in various physiological and
pathological processes. Mice with a complete MMP14 depletion display a variety of abnormalities
leading to early death, thus further underscoring the protease importance in vivo. Specific loss of
MMP14 in endothelial cells does not result in an obvious phenotype, and mice did not display any
alterations in tissue vascularization. To address the function of endothelial cell-derived MMP14
in skin pathology, we have used a mouse model for melanoma and the bleomycin-induced skin
fibrosis model. The growth of grafted mouse melanoma cells was reduced in the MMP14EC-/- mice.
In the formed melanomas, intratumoral vessel permeability was reduced, but vascular density
remained unaltered. In addition, tumor vessels displayed enhanced pericyte coverage and increased
VE-cadherin expression. Loss of MMP14 in murine ECs and its silencing in HUVECs result in
altered eNOS/NO expression. Thus, endothelial MMP14 coordinates multiple events leading to the
regulation of tumor vessel stability. Vascular density was instead reduced in bleomycin-induced
fibrotic skin lesions in the MMP14EC-/- mice. The fibrotic lesions in these mice were smaller than in
controls and accompanied by decreased numbers of myofibroblasts. Reduced vascularization did
not likely result from earlier clearance by apoptosis since, in vitro, we detected reduced susceptibility
to bleomycin-induced cell death in endothelial cells lacking MMP14. Consequently, reduced
vascularization in fibrotic lesions possibly results from impaired angiogenesis. Altogether this work
provides a better understanding of the crucial role of MMP14 in endothelial cells in angiogenesis
and vascular stability during melanoma growth and fibrosis. Moreover, it highlights the therapeutic
potential of targeting endothelial cell-MMP14 in multiple pathologies.

Epidermal ablation reduces keratinocyte cancer burden by lowering skin mutation load
H Wong,1 R Lee,1,2 E Roy,1 S Kapadia,1 V Murigneux,3 S Chong,2 M Freeman2 and
K Khosrotehrani1,2 1 Diamantina Instituite, University of Queensland, Brisbane, QLD,
Australia, 2 Dermatology Department, Princess Alexandra Hospital, Brisbane, QLD, Australia
and 3 Institute for Molecular Bioscience, University of Queensland, Brisbane, QLD, Australia
Sun-exposure leads to field cancerization where all keratinocytes harbor mutations and can
potentially develop into a carcinoma. Here, we investigated the relationship of skin mutation load
with keratinocyte cancer risk in a case-control series. Finally, epidermal ablation was tested as an
intervention to reduce mutation load in preventing skin cancers. Fifteen pairs of patients with high
versus low cancer burden were recruited and matched for age, sex and phototype. Comparing the
mutation load in the normal-looking forearm skin of these individuals, those with a high cancer
burden had an increased mutation load (96.4 vs 76.4 mutations/Mb, p=.017) and a higher number of
CC>TT UV specific mutation (15 vs 11, p=0.011). These findings suggest an association between sun
exposure, skin mutation load and keratinocyte cancer burden. We therefore examined if reducing
the mutation load would reduce the keratinocyte cancers burden. C57BL/6 wild type mice were
exposed to a total of 20 weeks of chronic suberythermal UVB irradiation. The lower half of the
dorsal epidermis was dermabrased after 10 weeks of irradiation whereas the upper half of the dorsal
epidermis was left intact. Dermabrasion removed the entire interfollicular epidermis, leaving the
hair follicles intact. Strikingly, the mutation load reduced from 19.5 in the non-dermabrased area
to 2.25 mutations/Mb in the dermabrased area (p=0.014). To evaluate the efficacy of epidermal
ablation on cancer formation, we utilised a UVB inducible Basal Cell Carcinoma (BCC) murine
model (K14Cre/ER::Ptch1lox/+) and repeated the procedures above. Wholemount staining of a BCC
biomarker, Keratin-17 (K17), revealed a significant reduction in the number of K17 patches in the
dermabrased area (0.35 vs 0.07 patches/mm2). Overall, our results suggest that epidermal ablation
can reduce cancer occurrence by lowering mutation load.
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Keratinocyte Regnase-1, a down-modulator of skin inflammation, contributes to protection
from carcinogenesis through regulating COX-2
H Morisaka,1 M Takaishi,1 S Akira2,3 and S Sano1 1 Dermatology, Kochi Medical School,
Kochi University, Kochi, Japan, 2 Laboratory of Host Defense, World Premier Institute
Immunology Frontier Research Center, Osaka University, Suita, Japan and 3 Department
of Host Defense, Research Institute for Microbial Diseases, Osaka University, Suita, Japan
The relationship between chronic inflammation and carcinogenesis has been controversial, despite
known clinical evidence such as development of squamous cell carcinoma (SCC) from chronic
skin ulcer. We previously demonstrated that a ribonuclease Regnase-1 (Reg1) in keratinocytes,
played a down-modulator of skin inflammation in a cross-regulatory fashion with proinflammatory
signals. Here, we addressed whether Reg1 had a protective role in skin carcinogenesis. The twostage carcinogenesis protocol allowed keratinocyte-specific Reg1 KO mice (K5.Cre +Reg1fl/fl:
Reg1-cKO) mice developed 10 or more papillomas and several SCCs per head, while almost no
tumor emerged in controls (Reg1fl/fl). By repeated exposure to ultraviolet B irradiation, Reg1-cKO
mice showed marked acanthosis and atypical epidermis resembling solar keratosis at much earlier
timing compared with controls. These data indicated that keratinocyte Reg1 had protective roles
from tumorigenesis. Among Reg1 target genes, a gene encoding cyclooxygenase-2 (COX-2) Ptgs2
would be a candidate involving cancer prone Reg1-cKO mice since COX-2 contributes to SCC
development. As expected, Ptgs2 mRNA expression and PGE2 levels were upregulated in the
skin of Reg1-cKO mice treated with TPA. Moreover, COX-2 inhibition attenuated TPA-induced
epidermal thickening in Reg1-cKO mice. Finally, we investigated whether Reg1 expression was
involved in carcinogenesis in human keratinocytes. Reg1 knock-down in A431 human SCC line
resulted in PTGS2 mRNA upregulation with TPA stimulation. In conclusion, our data suggested that
epidermal Reg1 played a regulatory role not only in skin inflammation but carcinogenesis through
down-modulation of COX-2. Therefore, forced Reg1 expression under the inflammatory condition
may be relevant for the prevention of skin cancer.

Single-cell RNA sequencing reveals specific T cell and fibroblast populations that can
distinguish early mycosis fungoides from parapsoriasis and atopic dermatitis lesions
N Alkon,2 M Drach,2 L Shaw,2 U Mann,2 J Valencak,2 W Weninger,2 J Griss,2 M Farlik,2
C Jonak2 and PM Brunner1,2 1 Dermatology, Icahn School of Medicine at Mount Sinai, New
York, NY and 2 Medical University of Vienna, Vienna, Austria
The diagnosis of early mycosis fungoides (MF), the most common primary cutaneous T-cell lymphoma,
is often delayed due to clinical and histopathological similarities with benign inflammatory
dermatoses. Moreover, its clear delineation from the spectrum of so-called “parapsoriasis” is still
controversial. For further insight on a molecular level, we performed single-cell RNA sequencing
to profile skin biopsies from patients presenting clinically with small- or large-patch dermatitis and
compared them to atopic dermatitis (AD) lesions and healthy control (HC) individuals. Respective
histological diagnoses of early MF, parapsoriasis/fingerprint dermatitis or AD were assigned by a
dermatopathologist in a blinded fashion. We found 6 out of 7 large-patch lesions to harbor either
an expanded alpha/beta or gamma/delta T-cell clone, constituting 17.3-53.6% of all TCR+ cells,
consistent with early MF. By contrast, 6 out of 7 small-patch lesions contained a highly polyclonal
T-cell pattern, indistinguishable from AD and HC skin. However, only AD harbored so-called
“Th2A” cells, a CD3+CD4+IL17RB+CRTH2+ IL13-expressing cell type, previously associated
with allergic sensitization and tissue-resident disease memory formation in atopic individuals.
Expanded MF clones were deficient for CD7 expression, in line with a lymphomatous phenotype,
and overexpressed LGALS3, PGK1, IL26, OSTF1, and LDHA in comparison to polyclonal T cells. On
a stromal cell level, AD uniquely harbored COL6A5+CCL19+COL18A1+ inflammatory fibroblasts,
while MF showed elevated frequencies of a CD36+IL6+ fibroblast population, that was largely
absent in HC, parapsoriasis or AD samples. In sum, we found Th2A cells and specific fibroblast
subpopulations to distinguish AD from early MF and parapsoriasis, with the presence of noticeable
clonal T-cell expansion only in MF.
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CD271 modulates cutaneous squamous cell carcinoma growth and invasion in patient-derived
spheroids and zebrafish avatar
M Quadri,1 L Reggiani Bonetti,2 R Panini,2 N Tiso,3 M Morasso,4 R Lotti,1 A Marconi,1
C Pincelli1 and E Palazzo1 1 ChiMoMo, University of Modena and Reggio Emilia, Modena,
Italy, 2 Pathology, UNIMORE, Modena, Italy, 3 Biology, UNIPD, Padova, Italy and 4 Lab.
Skin Biology, NIH, Bethesda, MD
Cutaneous squamous cell carcinoma (cSCC) is the second prevalent form of skin cancer, showing a
rapidly increasing incidence worldwide. In the skin, neurotrophins and their receptors (CD271 and
Trks) form a complex network regulating epidermal homeostasis. CD271 is implicated in the switch
between stem and early progenitors, thus playing a key role in keratinocyte differentiation. However,
its role in cSCC is still to be defined. We observed that CD271 overexpression reduced growth and
invasion of cSCC cell line-derived spheroids by promoting tumor differentiation. In fact, by RNAseq
analysis, we found a significant fold-enrichment of genes involved in epidermal cell differentiation
in CD271-overexpressing vs mock spheroids. Interestingly, CD271 expression increases from actinic
keratosis to well-differentiated (WD) cSCC, while it is slightly or not expressed in mild/poorly
differentiated primary tumors (MD/PD). Starting from cSCC biopsies, we generated patient-derived
spheroids, thus obtaining a 3D model reflecting several degrees of cSCC aggressiveness. We found
a higher mRNA level of CD271 in WD-spheroids and of TrkA in MD/PD-spheroids, which also
express the highest levels of Survivin and IL-8. Importantly, CD271 overexpression in MD-spheroids
significantly reduced cell proliferation and spheroids area. Furthermore, we developed a novel
patients-derived xenograft zebrafish model, by using both lysC::DsRED2 and mpeg1::mCherry
transgenic zebrafish lines. The grafting of CD271-overexpressing cells resulted in a significantly
lower metastatic capacity and promoted the recruitment of macrophages within the site of injection.
Therefore, our results indicate an inverse correlation between CD271 expression and malignancy
level and CD271 could potentially have a role in the switch between the less aggressive to the
high-risk cSCC.

Cytometry and machine learning based approaches for diagnosis of malignant cells in Sézary
syndrome
C Fassnacht,3,4,1 S Hamilton Carl,5 P Knuckles,5 E Varypataki,3,4 Y Tsai1,2 and E Guenova1,2,3
1 Lausanne University Hospital, Lausanne, Switzerland, 2 University of Lausanne, Lausanne,
Swaziland, 3 University Hospital Zurich, Zurich, Switzerland, 4 University of Zurich, Zurich,
Switzerland and 5 Scailyte AG, Sursee, Switzerland
In cutaneous T-cell lymphoma (CTCL), the lack of early diagnostic biomarkers is a challenge. This
results in delayed diagnosis, and can seriously affect treatment and prognosis. Therefore, defining
accurate methods for early identification of malignant cells is of pivotal importance. We explore
the potential of artificial intelligence (AI) to uncover tumor-defining cells in Sézary syndrome (SS), a
leukemic type of CTCL. We established a mass-imaging approach and a mass-cytometry method to
acquire large-scale single-cell data from peripheral blood, and following the datasets were analysed
by a trained AI model, called CellCNN. CellCNN is a supervised machine learning (ML) algorithm
that trains a convolutional neural network with a single layer using labelled datasets as inputs.
In the mass-imaging approach, we enrolled 4 healthy individuals (HDs) and 5 patients with SS;
in the mass-cytometry study, we included a discovery cohort of 60 individuals (20 patients with
SS, 20 patients with atopic dermatitis, and 20 HDs) and a validation cohort of 33 individuals (11
individuals of each group). Algorithm performance was assessed by specificity and sensitivity. We
successfully developed the first machine learning method for morphology based diagnosis for SS
samples. The CellCNN approach delivered the best separation of Sezary (84.6% abnormality) and
healthy specimens (13.9% abnormality) compared to other machine learning models. For a more
bench-to-bedside translation, we applied mass-cytometry based techniques with AI. Our algorithm
can accurately identify tumor-defining cells in blood (sensitivity = 0.91 and specificity = 1.0) based
on the pattern of cell surface molecules. Our findings pave the way for an easy-to-implement and
sensitive diagnostic approach to facilitate early diagnosis of Sézary syndrome and other tumors
with blood involvement.
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The Proteome of microdissected nevi- and melanoma cells reveal upregulation of Hippo-YAP
and PI3K-mTOR pathway
S Naimy,1 D Kuczek,3 M Bzorek,1 MB Løvendorf,2 T Litman,4 A Mund,3 LR Gjerdrum,1
M Mann5 and B Dyring-Andersen3 1 Department of Pathology, Zealand University Hospital,
Copenhagen University Hospital, Roskilde, Denmark, 2 Department of Dermatology and
Allergy, Herlev and Gentofte Hospital, University of Copenhagen, Copenhagen, Denmark,
3 Novo Nordisk Foundation Center for Protein Research, University of Copenhagen,
Copenhagen, Denmark, 4 Leo Foundation Skin Immunology Research Center, Department
of Immunology and Microbiology, University of Copenhagen, Copenhagen, Denmark and
5 Max-Planck-Institute of Biochemistry, Munich, Germany
A substantial part of cutaneous malignant melanomas develops from benign nevi. While the
mutational landscape of melanoma has been investigated in recent years, the molecular events
leading to the malignant transformation remain less characterized. To explore these processes
on a proteomic level, we created a cohort of melanomas (N=166) and identified malignant
melanomas with a nevi remnant in the same specimen (N=14). We applied a combination of
laser microdissection and mass spectrometry based proteomic analysis of nevi melanocytes and
melanomas. We quantified 5749 proteins. Differential expression analysis revealed 88 proteins
were upregulated and 229 proteins were downregulated in melanoma vs nevi (FDR<0.05, FC>2),
including 180 proteins that overlapped with cancer hallmark genes, representing all ten cancer
hallmarks. Pathway analyses revealed upregulation of several core components of the HippoYap pathway and PI3K–mTOR pathway in melanoma cells. Furthermore, changes in metabolism,
upregulation of cell-cycle associated MCM proteins and CDK2, and downregulation in tumor
suppressor PDCD4 were found in melanoma. In conclusion, we report proteomic changes and
new drivers in the malignant transformation of nevi to melanoma.
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MiR-23b functions as a tumor suppressor in cutaneous squamous cell carcinoma and targets
Ras-related 2 (RRAS2)
C Sun,3 K Das Mahapatra,2 C Li,1 JJ Elton,1 W Lohcharoenkal,2 B Homey,6 J Lapins,4
E Sonkoly5 and A Pivarcsi1 1 Medical Biochemistry and Microbiology, Uppsala University,
Uppsala, Sweden, 2 Department of Medicine, Karolinska Institutet, Stockholm, Sweden,
3 Department of Clinical Laboratory, Shandong University, Shandong, China, 4 Dermatology,
Karolinska University Hospital, Stockholm, Sweden, 5 Dermatology and venereology,
Uppsala University, Stockholm, Sweden and 6 Dermatology, University Hospital Düsseldorf,
Düsseldorf, Germany
Cutaneous squamous cell carcinoma (cSCC) is one of the most common cancer types with
metastatic potential. MicroRNAs (miRNAs) are small RNAs that regulate gene expression at the
posttranscriptional level. Here, we report that miR-23b, an evolutionarily conserved miRNA that
is abundantly expressed in keratinocytes, is downregulated in cSCCs and to a lesser extent in
precancerous lesions. We show that miR-23b expression is regulated by the MAPK-signaling
pathway. CRISPR/Cas9-mediated deletion of the MIR23B gene in cSCC cell lines resulted in
increased colony formation and tumor sphere formation ability. Conversely, ectopic overexpression
of miR-23b suppressed the capacity of cSCC cells to form colonies and tumor spheroids. Moreover,
miR-23b decreased the ability of cSCCs cells to induce angiogenesis in vitro. In line with these
results, transcriptomic analysis revealed that miR-23b overexpression led to suppression of transcripts
belonging to key oncogenic pathways including angiogenesis in cSCC cells. In vivo, overexpression
of miR-23b significantly reduced cSCC tumor growth. Mechanistically, we identified Ras-related
protein RRAS2 as a direct target of miR-23b in cSCC cells. We found that RRAS2 is significantly
overexpressed in human cSCCs and that there is a negative correlation between miR-23b and
RRAS2-expression in vivo, supporting the importance of the miR-23b: RRAS2-interaction. Altogether,
our results suggest that miR-23b acts as a tumor suppressor in cSCC and its loss contributes to
cSCC progression.
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Deciphering fibroblast heterogeneity in human skin cancer
A Forsthuber,1 A Korosec,1 T Jacob,2 B Aschenbrenner,1 K Annusver,2 S Frech,1 P Petzelbauer,1
M Kasper2 and BM Lichtenberger1 1 Department of Dermatology, Medical University
of Vienna, Vienna, Austria and 2 Department of Cell and Molecular Biology, Karolinska
Institutet, Stockholm, Sweden
Cancer-associated fibroblasts (CAFs) are a key component of the tumor microenvironment and
play an important role in disease progression and treatment outcome. Here we used single-cell
transcriptomics, CNV analysis, and in situ stainings to elucidate the yet unresolved intra-tumoral
CAF heterogeneity in melanoma, basal and squamous cell carcinoma. We identified three major
CAF subtypes, with their presence being indicative for tumor malignancy. RGS5+ CAFs, which
share features with pericytes, are present in all tumors. Immuno CAFs (iCAFs) showing characteristic
expression of proinflammatory and immunomodulatory factors, and matrix CAFs (mCAFs) displaying
highly increased extracellular-matrix gene expression, are cancer-type specific and correlate with the
differentiation status of tumor-subtypes. This study also reveals the dramatic influence of the tumormicroenvironment on the transcriptome of non-malignant cells within tumors and neoplasm-free
adjacent skin, and highlights the tremendous differences in genomic aberrations of histologically
indistinguishable cancer-subtypes. We present a single-cell skin cancer atlas with a detailed portray
of CAF diversity, which may advance future diagnostic strategies and open new avenues for better
personalized therapies.

T-cell repertoire in metastatic melanoma patients developing skin leukoderma after treatment
with checkpoint inhibitors
M Carbone,1 A Capone,2 M Guercio,3 S Reddel,3 D Lulli,1 E Feudi,1 E Volpe,2 C Quintarelli3
and CM Failla1 1 Experimental Immunology Laboratory, IDI-IRCCS, Roma, Italy, 2 Santa
Lucia Foundation - IRCCS, Roma, Italy and 3 Ospedale Pediatrico Bambino Gesù-IRCCS,
Roma, Italy
Development of skin leukoderma (LEU) is associated with a positive response to immunotherapy
with checkpoint inhibitors in melanoma patients. Thus, we hypothesized that T cell hallmarks in
patients who developed LEU could predict patient’s response to checkpoint inhibitors. To this
extend, we analyzed T cells from peripheral blood of melanoma patients, classified as responders
with LEU, responders without LEU, or no responders, throughout the treatment with anti-PD1
antibodies. We found that occurrence of LEU was associated with reduction of MAIT, Th17 and T-reg
cell frequency in the blood. High frequency of CD4+ lymphocytes before treatment could predict
LEU development during therapy. We also characterized by immunofluorescence the presence of
these T cells in the primary melanoma and LEU of the same patient. It is a common belief that T cells
directed against antigens shared by primary melanoma cells and normal melanocytes are responsible
for LEU onset. So, we sequenced TCR of T cells present in primary melanoma and LEU biopsy of
the same patient. However, we found that TCR sequences in LEU lesions were different from those
in the primary melanoma. Only rarely the same TCR sequences were cross-present in both tissues.
These data show that LEU onset is not due to reactivation of clones previously present in the primary
tumor lesion and that anti-PD-1 therapy induces an immune response against novel antigens that
leads to both tumor clearance and LEU development in genetically-predisposed patients.

444

445

Lactate and its induced EGR1 are novel key factors that turn hot tumors into cold tumors
H Kanemaru, Y Mizukami, A Kaneko, T Kimura, H Kuriyama, S Sawamura, I Kajihara,
K Makino, J Aoi and S Fukushima Department of Dermatology and Plastic Surgery, Faculty
of Life Sciences, Kumamoto University, Kumamoto, Japan
Tumors with an inflamed tumor microenvironment are considered “hot tumors” and show good
responses to immune checkpoint inhibitors (ICIs). Conversely, non-inflamed tumors, so-called “cold
tumors,” have no tumor-suppressive cytokines and rarely respond to ICIs. Therefore, turning noninflamed (cold) tumors into inflamed (hot) tumors is important for maximizing the effect of ICIs. We
showed that lactate, a product of the Warburg effect, inhibited the efficacy of ICIs and suppressed
IL-12 p40 expression in dendritic cells (DCs) through reducing NF-κB p65, p50 and c-Rel DNAbinding activity to the IL-12 p40 promoter. Additionally, microarray analyses showed that lactate
promoted the expression of early growth response protein 1 (EGR1). Using a mouse tumor model,
we found the expression of EGR1 was higher in DCs in B16-F1 cell-derived tumors compared with
other immune cells or tumor cells. We also found that the expression of EGR1 was significantly
increased in human invasive melanoma compared with non-invasive melanoma. Additionally, the
expression levels of EGR1 were correlated with tumor thickness and 5-S-CD, which is a common
tumor marker for melanoma. Although there were no significant differences in the expression levels
of IL-12 p40 between Egr1−/− and WT DCs, ChIP-Seq analysis showed a region that suggested the
interaction of EGR1 in the CD80 promoter. We also found that EGR1 interacts with serum response
factor (SRF) and represses the expression of CD80 in DCs. Taken together, these results suggested
that the expression of IL-12 p40 can be suppressed by lactate but this is independent of EGR1,
while the expression of CD80 may be dependent on both lactate and EGR1, which is induced by
lactate. In conclusion, our results suggest that lactate and its induced EGR1 may be novel key factors
that determine the inflamed or non-inflamed tumor status and may be new targets for stimulating
antitumor immunity in treatment with ICIs.

Does tyrosine and serine phosphorylation of STAT3 drive cutaneous squamous cell carcinoma
in recessive dystrophic epidermolysis bullosa?
V Llopis-Hernandez,1 K Balon,2 JE Mellerio,1 JA McGrath1 and J Jackow1 1 St John’s Institute
of Dermatology, King’s College London, London, United Kingdom and 2 Polish Academy of
Sciences, Wroclaw, Poland
The early onset of aggressive cutaneous squamous cell carcinoma (cSCC) and its rapid progression
in recessive dystrophic epidermolysis bullosa (RDEB) leads to premature mortality. Elevated levels
of STAT3Tyr705 (pY-STAT3) phosphorylation have been demonstrated in RDEB-derived cSCC cells,
showing that constitutive activation and dysregulation of the pathway play a role in RDEB-cSCC
pathogenesis. Application of Ruxolitinib (JAK1/2 inhibitor) to an RDEB-cSCC xenograph mouse
model, reduces the size of small tumours but is insufficient to completely reduce bigger tumours.
We hypothesized that STAT3 phosphorylation at Serine 727 (pS-STAT3) might play a role in RDEBcSCC tumour progression. Recently, pS-STAT3 has been shown to be relevant for the evolution of
some cancers but it has not yet been studied in RDEB-cSCC. To test our hypothesis, we studied
RDEB-cSCC patient samples with different degrees of de-differentiation (RDEB skin, edge and center
of the RDEB-cSCC). pY-STAT3 was preferentially upregulated in the normal RDEB skin, followed
by the tumour edge, with lowest expression at the tumour centre. In contrast, pS-STAT3 presented
the opposite pattern: more in the tumour and less in the normal RDEB skin. We looked further into
the JAK/STAT pathway using a Taqman array and Reactome. Three pathways were differentially
expressed: MAPK, RAF and antigen B cell receptor activation, been upregulated in RDEB-SCC and
less on the edge and normal RDEB skin. To further investigate and analyse cancer progression, we
generated an RDEB-cSCC spheroid in vitro model which is: easy to generate; requires minimal
cell; is suitable for drug testing; can recapitulate the different tumour stages. We have been able
to control their size and use them for drug testing: size decreased 20% after 6 days of Ruxolitinib
treatment. This new 3D RDEB-cSCC model along with the analysis of human samples allow us to
better understand JAK/STAT signalling and RDEB-cSCC progression.
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IL32β supports the HLA I expression on tumor skin T lymphocytes as a tumor immune escape
mechanism in cutaneous T-cell lymphoma
Y Chang,1 S Kimeswenger,2 W Hoetzenecker2 and E Guenova1 1 Dermatology, Lausanne
University Hospital (CHUV), Lausanne, Switzerland and 2 Dermatology, Johannes Kepler
University Linz, Linz, Austria
Cutaneous T-cell lymphoma (CTCL), a heterogeneous group of extranodal non-Hodgkin’s
lymphoma. In this study, we sequenced skin T cells on a single cell level from patients with mycosis
fungoides (MF), the most common type of CTCL, and segregated clonal malignant skin T cells and
non-clonal bystander T cells by the natural T-cell clonality identifier – T cell receptor (TCR). Based
on our attention-ANN, an artificial intelligent method, we identified 15 cytokine-related gene for
identifying clonal malignant T cells. By analyzing the expression of those 15 cytokine-related genes,
we found that T cells from malignant T-cell populations show significant increased expression of
IL32 and decreased expression of IL7R. In addition, we identified IL32β as the predominant IL32
isoform expressed in malignant T-cell populations. Furthermore, malignant T cells also secrete
IL32 into the tumor micro-environment, as demonstrated by elevated IL32 protein in the sera of
patients with CTCL with blood disease, indicating IL32 is an important autocrine for tumorous T-cell
survival and expansion. Interestingly, we found that the expression of HLA class I molecules, an
inhibitory ligand for NK cells, is positively correlated with the expression of IL32 in malignant T-cell
populations, but not in single bystander T-cell or healthy T-cell populations. To prove the relevance
of our findings, we knocked down IL32 expression by IL32 siRNA electroporation into My-La CD4+
cells, resulting in decrease of not only the expression of IL32, but also the expression of three HLA
class I molecules (HLA-A, HLA-B and HLA-C). In summary, our study shows that malignant T cells
of CTCL patients highly expression the IL32β isoform, which serves as an autocrine for supporting
the tumor T-cell micro-environment. Additionally, IL32 expression positively correlates with HLA
I expression extremely in malignant T-cell populations, which helps malignant T cells escape from
NK-cell immune surveillance.

Development of the combination therapy of anti-PD1 antibody with PAI-1 inhibitors in
advanced melanoma patients
T Fujimura, K Ohuchi, Y Kambayashi, T Hidaka and Y Asano Department of Dermatology,
Tohoku University Graduate School of Medicine, Sendai, Japan
Plasminogen activating inhibitor-1 (PAI-1) is associated with poor clinical outcomes in cancer patients,
and elevated levels of PAI-1 in both tissue and serum are correlated with poor response to therapy in
various cancers, including skin cancer. PAI-1 is reported as a key regulator of PD-L1 expression on
melanoma cells through endocytosis, leading to abrogating the efficacy of anti-PD1 antibodies (Abs).
These findings suggested that PAI-1 expression might predict the efficacy of anti-PD1 Abs. From the
above findings, at first, we evaluated the expression and production of PAI-1 in melanoma patients
who treated with anti-PD1 Abs, and then, we investigated the immunomodulatory effects of PAI-1
on tumor-associated macrophages in vitro. Immunohistochemical staining of PAI-1 showed that
PAI-1 expression on melanoma cells was significantly decreased in anti-PD1 Abs responded patients
compared to non-responded patients. Moreover, baseline serum levels of PAI-1 were significantly
decreased in anti-PD1 Abs responded patients compared to non-responded patients. Notably, PAI-1
decreased the production of various chemokines from monocyte-derived M2 macrophages in vitro,
suggesting that PAI-1 might decrease tumor-infiltrating lymphocytes to hamper the anti-tumor effects
of anti-PD1 Abs. To further confirm this hypothesis, we investigated the anti-tumor effects of PAI-1
inhibitors (TM5614) in combination with anti-PD1 Abs using B16F10 mouse melanoma model. The
co-administration of TM5614 augmented the therapeutic effect of anti-PD1 Abs on the treatment
of B16F10 melanoma. These results suggest that TM5614 might enhance the therapeutic effects of
nivolumab in patients with advanced melanoma, and phase II study investigating the safety and
efficacy of TM5614 in combination with nivolumab in the treatment of unresectable malignant
melanoma is now ongoing (jRCT2021210029).
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RSPO1-mutated keratinocytes from palmoplantar keratoderma display impaired
differentiation, alteration of cell-cell adhesion, EMT-like phenotype and invasiveness
properties
E Dellambra,1 S Cordisco,2 F Delle Monache,1 S Bondanza,3 M Teson,1 A Condorelli,4
G Camerino,5 D Castiglia1 and L Guerra1 1 IDI-IRCCS, Rome, Italy, 2 Advent SRL, Pomezia,
Italy, 3 Holostem Terapie Avanzate S.r.l, Modena, Italy, 4 Bambino Gesù Children’s Hospital,
Rome, Italy and 5 Università di Pavia, Pavia, Italy
Secreted R-spondin (RSPO) proteins play a key role in reproductive organ development, epithelial
stem cell renewal and cancer induction by reinforcing canonical Wnt signaling. We have previously
reported that palmoplantar keratoderma (PPK), predisposition to cutaneous squamous cell carcinoma
(SCC) development and sex reversal segregate as autosomal recessive trait in patients carrying
RSPO1-mutations. Although our previous findings suggested that RSPO1 secreted from fibroblasts
regulates keratinocyte growth or differentiation, the role of this protein in the epidermis remains
largely unexplored. Our study was aimed at expanding the characterization of RSPO1-mutated
skin and keratinocytes. Primary keratinocytes from PPK skin of a RSPO1-mutated patient displayed
highly impaired differentiation and EMT-like phenotype. Interestingly, RSPO1-mutated PPK skin
expressed markers of increased proliferation, dedifferentiation and altered cell-cell adhesion. All
these signs were more evident in SCC specimens. PPK patient’s keratinocytes exhibited increased
expression of ECM remodeling enzymes and showed invasiveness properties in an organotypic skin
model in presence of PPK fibroblasts, which behave like cancer-associated fibroblasts. Notably,
RSPO1-mutated PPK fibroblasts induced a hyperproliferative and dedifferentiated phenotype of
control keratinocytes. Wnt signaling has a key role in both PPK promotion and SCC development.
Accordingly, Wnt mediators were differentially expressed in both keratinocytes and skin specimens
of RSPO1-mutated patient compared to control. Our data indicate that the absence of RSPO1 in
patients affects the skin microenvironment and epidermal integrity, thus contributing to the risk of
SCC tumorigenesis in palmoplantar areas exposed to major frictional stresses.

Identification of tertiary lymphoid structures in primary cutaneous squamous cell carcinoma
C Lai,1,2 R Chundangayil,1 A Shapanis,1 M Sommerlad,3 A Al-Shamkhani4 and E Healy1,2
1 Dermatopharmacology, University of Southampton, Southampton, United Kingdom,
2 Dermatology, University Hospital Southampton NHS Foundation Trust, Southampton,
United Kingdom, 3 Histopathology, University Hospital Southampton NHS Foundation
Trust, Southampton, United Kingdom and 4 Centre for Cancer Immunology, University of
Southampton, Southampton, United Kingdom
Cutaneous squamous cell carcinoma (cSCC) is one of the most common types of human cancer
which can metastasise. Dysfunctional immunity promotes cSCC development and anti-PD-1
immunotherapy can provide effective anti-tumour activity in advanced/metastatic cSCC. Tertiary
lymphoid structures (TLSs) containing B-cells, T-cells and dendritic cells have been described in
melanoma and other cancer types, and associate with improved clinical outcome and responses
to anti-PD-1. However, the presence and role of TLSs in cSCC has yet to be determined. In this
study, immunofluorescence microscopy was performed to quantify TLSs in formalin-fixed paraffinembedded primary cSCCs which had metastasised (P-M, n=39) and primary cSCCs which had not
metastasised (P-NM, n=47). TLSs, identified as clusters of immune cells >60,000 µm2 containing
CD20+ B-cells, DC-LAMP+ dendritic cells and CXCL13+ cells, were observed in 33.7% of cSCCs,
and were mainly situated in the stromal and peritumoral areas but in some cases were also noted
in the surrounding skin. Although high CD20+ B-cell frequencies were associated with longer time
to metastasis, there were no significant associations between the presence or numbers of TLSs with
metastatic outcome and patient survival. There were no significant differences in tumour depth,
diameter, and differentiation between TLS-positive and TLS-negative cSCCs. CD8+TCF1+ T-cells,
which reside around TLSs and enhance anti-tumour immunity in other cancers, were detected
in frozen cSCC sections (n=18 tumours), comprising 0.62% of the immune infiltrate, with no
significant difference in CD8+TCF1+ T-cell frequencies between high and low risk cSCCs. Our
data demonstrates that although a proportion of primary cSCCs contain TLSs, their presence does
not affect clinical outcome in this tumour.
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Clonal history of skin adnexal neoplasms inferred by multi-sampling, whole exome sequencing
K Yamamura,1 Y Ishida,1 H Irie,1 Y Kaku,1 T Komori,1 S Ogawa2 and K Kabashima1
1 Department of Dermatology, Kyoto University, Kyoto, Japan and 2 Department of
Pathology and Tumor Biology, Kyoto University, Kyoto, Japan
Eccrine porocarcinoma is a rare malignant skin tumor that often presents as the transformation
of an underlying poroma. Nevus sebaceous is a benign skin hamartoma, from which various
secondary neoplasm may arise. Since these tumors arise from long-standing precursor benign
lesions, multi-sampling, genomic analysis of these tumors may provide us with insight into the
life history of these tumors. Whole exome sequencing analysis of porocarcinoma showed high
intra-tumor heterogeneity. The reconstructed phylogenetic tree showed a short trunk having the
KRAS p.G12V mutation, and showed long branches, which may or may not have secondary driver
mutations. Strikingly, a metastatic lesion and other advanced skin tumor branched off from a
common precursor, arguing against the linear model of cancer progression. Analysis of an additional
porocarcinoma cases corroborated these findings. We then analyzed a trichoblastoma arising
from a nevus sebaceous lesion, which was present from at birth. Trichoblastoma and surrounding
sebaceous glands from the nevus were clonally distant, having only the HRAS p.G13R mutation
in common. The case suggests that tumors arising from nevus sebaceous are the results of clonal
expansion of independent clones peppering the skin. Interestingly, the somatic mutations detected
in individual sebaceous glands from the nevus had variant allele frequencies that were distributed
around ~0.5, suggesting that each sebaceous gland represents a clonal unit. A TP53 truncating
mutation was detected in a sebaceous gland, but nevertheless they still appeared normal. The
mutational signature of these tumors was characterized by COSMIC SBS1, 5, and 7, suggesting
the role of ageing and ultraviolet rays in the acquisition of these tumors. Our analysis shows that
a hotspot RAS mutation is the common early event in skin adnexal tumor progression but their
trajectories substantially differ between acquired benign lesions and congenital nevus.

Blockade of tumor cell-intrinsic PD-1 inhibits Merkel cell carcinoma growth
MV Heppt,1,2 C Martins,1 E Rasbach,1,3 S Kleffel,1 K Mucciarone,4 A Brandenburg,1
M Thakuria,1 N Rahbari,3 G Murphy,4 MR Ramsey,1 SR Barthel,1 C Posch5,1 and
TF Schatton1,6 1 Department of Dermatology, Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA, 2 Department of Dermatology, University Hospital Erlangen,
Friedrich-Alexander-University (FAU), Erlangen, Germany, 3 Department of Surgery,
University Hospital Mannheim, Heidelberg University, Mannheim, Germany, 4 Department
of Pathology, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA,
5 Department of Dermatology, Vienna Healthcare Group, Vienna, Austria and 6 Department
of Medicine, Boston Children’s Hospital, Harvard Medical School, Boston, MA
Merkel Cell Carcinoma (MCC) is a rare, but highly aggressive cancer of the skin. In MCC patients,
inhibitors targeting the programmed cell death-1 (PD-1) immune checkpoint pathway have yielded
remarkable antitumor activity by stimulating cancer-specific T-cell immunity. Here, we identify a
previously unknown role for PD-1 as a growth-promoting receptor intrinsic to MCC cells. In four
established human MCC cell lines, MKL-1, MKL-2, MS-1, and WaGa, RT-PCR amplification and
sequencing revealed expression of the full PD-1 (PDCD1) mRNA coding sequence. Immunoblot and
FACS analyses demonstrated PD-1 protein expression. Immunofluorescence staining also revealed
PD-1 expression by CK20+CD45- MCC cells in clinical tumor biospecimens. Binding of MCC-PD-1
by its ligands, PD-L1 or PD-L2, induced protumorigenic mTOR signaling and mitochondrial reactive
oxygen species (mROS) generation, both of which were inhibited by the clinically approved PD-1
blocking antibody, nivolumab. Consistently, PD-1 blockade suppressed MCC in vitro proliferation
and in vivo tumor xenograft growth in mice lacking adaptive immunity. Our results identify MCCintrinsic PD-1 signaling as a novel tumor growth-accelerating mechanism and therapeutic target,
the blockade of which might contribute to PD-1 checkpoint inhibitor efficacy in MCC patients.
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Cancer-testis antigens correlate with the prognosis and formation of tertiary lymphoid
structures in cutaneous angiosarcoma
T Magara, M Nakamura, Y Nojiri, M Yoshimitsu, S Kano, A Matsubara, H Kato and A Morita
Department of Geriatric and Environmental Dermatology, Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan
Cutaneous angiosarcoma (CAS) is a highly malignant tumor with few available effective treatments.
Biomarkers that predict the efficacy of immune checkpoint inhibitor therapy for CAS are urgently
needed. We analyzed 62 formalin-fixed paraffin-embedded (FFPE) samples from 31 patients with
CAS using immunofluorescence staining and revealed that tertiary lymphoid structures (TLS), which
are lymphoid follicle-like clusters of CD20-positive B cells surrounded by CD3-positive T cells,
formed around or inside the tumors in 15 of the 31 patients and correlated with a better prognosis
(log-rank, p=0.0032). The presence of TLS did not correlate with PD-L1 expression. The number
of TLSs also did not correlate with the numbers of CD8-positive cells or tumor-infiltrating PD-1positive cells. Histologic differentiation of CAS inversely correlated with the presence of TLS, with
TLS being more abundant in undifferentiated tumors (Fisher’s exact test, p=0.048). A comprehensive
analysis using next-generation sequencing to determine the genes related to differences in tumor
immunity with and without TLS or metastasis was performed using RNA extracted from the FFPE
samples. Among 395 immune-related genes, 2 cancer-testis antigens (CTAs) had the lowest p-values:
NY-ESO-1 was significantly upregulated in TLS-positive cases compared with TLS-negative cases
(log2FC=4.426, p=0.0296), and XAGE-1B was significantly upregulated in recurrent lesions compared
with primary lesions (log2FC=8.042, p=0.0346). Immune checkpoint molecules such as PD-1 and
PD-L1 were associated with suppression of TLS formation. The findings from this comprehensive
RNA sequencing in CAS suggest that TLS and CTAs are useful immunologic biomarkers in CAS.
Expression of CTAs, highly immunogenic cancer-associated antigens, are associated with TLS
formation. Further analysis of CTAs will lead to successful immune checkpoint therapy in CAS.
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The heat shock protein 70 (Hsp70) induces effective anti-melanoma immune defense
S Kaesler,1 CI Iuliano,1 M Shevtsov,2 M Hils1 and T Biedermann1 1 Dermatology, TU
Munich, Munich, Germany and 2 Radiation Immuno-Oncology Group, TU Munich, Munich,
Germany
Immune checkpoint inhibitors have revolutionized the treatment of patients with advanced and
metastatic melanoma and led to prolonged overall survival. However, long-term treatment responses
are still limited to few patients, where tumor-specific effector T cells at the tumor sites are considered
predictors for treatment success. This raises the question of new treatment strategies. We were
recently able to show in preclinical models, that targeted activation of melanoma-associated mast
cells (MC) with lipopolysaccharide (LPS) induces an effective anti-melanoma immune response in a
TLR4-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
responses 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 via TLR4 and leads to the secretion of CXCL10. In a B16 mouse melanoma model repeated
peritumoral application of Hsp70 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 antimelanoma efficacy. Similar to our findings with LPS, initial experiments with MC-deficient mice
indicate that the Hsp70-induced anti-melanoma immune response is MC dependent. 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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Digital quantitative detection of methylated DNA biomarkers: A helpful tool in the early
diagnosis of Sézary syndrome.
WH Zoutman,1 S Najidh,1 R Nell,2 M Versluis,2 P van der Velden,2 K Tensen1 and
M Vermeer1 1 Dermatology, Leiden University Medical Center, Leiden, Netherlands and
2 Ophthalmology, Leiden University Medical Center, Leiden, Netherlands
Sézary syndrome (SS) is an aggressive type of cutaneous T-cell lymphoma. Diagnosing SS can
be challenging, especially in early stages of disease. Previously, in a genome-wide study, we
showed that promoter hypermethylation of PROM1, G0S2, CMTM2, PAM, GNMT and NEXN is
frequently observed in late stages of disease, but is neither found in healthy donors nor in benign
erythrodermic inflammatory dermatoses (EID) patients. In this study, we evaluated the diagnostic
value of these biomarkers in early stages of disease. Furthermore, we aimed to improve the accuracy,
sensitivity and straightforwardness of biomarker detection by developing and testing novel digital
PCR-based assays. Digital PCR (dPCR) is the third generation of PCR and enables sensitive, precise
and reproducible absolute quantification of nuclei acid molecules. We collected peripheral blood
from 15 early SS and 15 EID patients. The early SS patients had progressive disease and fulfilled
disease-specific WHO criteria during follow-up. The methylation status of our biomarker panel was
analyzed in DNA extracted from whole blood and enriched cell fractions by using Methylation
Specific – Melting Curve Analysis (MS-MCA) and Methylation Sensitive Restriction Enzyme –
digital PCR (MSRE-dPCR). In 87% of early SS patient samples, one or more of the biomarkers was
hypermethylated as detected by MS-MCA. Moreover, with MSRE-dPCR we could accurately and
sensitively quantify methylation of these markers, even in less enriched cell fractions. These data
show that analyzing the DNA methylation status of biomarkers is useful in the early diagnosis of SS.
Implementation of this finding in daily practice can shorten the delayed diagnosis of SS which can
have beneficial effects on treatment and quality of life. Furthermore, applying MSRE-dPCR allows
precise threshold calling which results in more accurate, sensitive and straightforward diagnosis.

Spatial transcriptomic analysis of tumor-infiltrating immune cells in melanoma reveals distinct
immune profiles depending on tumor progression
Y Lim,1 B Cho,2 S Kang,2 S Jeong2 and H Kim3 1 Dermatology, Seoul National University
Hospital, Seoul, Korea (the Republic of), 2 Biomedical Sciences, Seoul National University
Gradual School, Seoul, Korea (the Republic of) and 3 Genome Medicine Institute, Seoul
National University College of Medicine, Seoul, Korea (the Republic of)
Tumor-infiltrating immune cells (TIICs) play critical roles during the development and progression
of cancers. However, only a few studies have investigated the niches of immune cells in melanoma
using spatial transcriptomics, which may increase our mechanistic understanding of the immune
phenotypic dynamics during tumor progression. Here, we aimed to elucidate the differential gene
expression profiles of TIICs related to melanoma progression and to explore the intra-tumoral
immune landscape. A formalin-fixed paraffin-embedded block was prepared with a single excision
specimen from a patient with simultaneous multiple stages of melanoma in a single lesion, and
profiled using spatial transcriptomics, with a focus on TIICs. We identified the heterogeneous
composition and differential gene expression profiles of TIICs, especially in macrophages and T cells.
As melanoma progressed, genes related to proinflammatory M1 macrophages, including GBP5 and
CXCL9, were decreased. On the other hand, the expression of genes related to anti-inflammatory
M2 macrophages including FN1, SERPINE2, and ID3 were significantly increased. In the case of
T cells, genes related to T cell activation such as CCL19 and GZMK decreased, while genes such
as FN1 and GPNMB, which inhibit T cell activation, significantly increased. Therefore, this study
reveals the heterogeneity in immune cell composition and phenotypes as melanoma progresses.
These results suggests that TIICs may play an important role in tumor progression and suggests their
potential use as markers that can predict response or resistance to immunotherapy.
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Multispectral imaging algorithm predicts Breslow tumor depth of malignant melanoma
S Bozsányi,1 NN Varga,1 K Farkas,1 A Banvolgyi,1 K Lorincz,1 G Paragh,2,3 P Holló,1
M Medvecz,1 N Kiss1 and N Wikonkál1 1 Department of Dermatology, Venereology
and Dermatooncology, Semmelweis University, Szolnok, Hungary, 2 Department of
Dermatology, Roswell Park Comprehensive Cancer Center, Buffalo, NY and 3 Department of
Cell Stress Biology, Roswell Park Comprehensive Cancer Center, Buffalo, NY
Breslow tumor thickness is a major prognostic factor for melanoma. As it is based on histopathological
evaluation, it is not available to aid clinical decision making at the time of the melanoma diagnosis.
In this work, we assessed the efficacy of multispectral imaging (MSI) to predict Breslow tumor
thickness and developed a melanoma classification algorithm to determine the optimal surgical
safety margins. First, we excluded nevi from the analysis with the use of a novel quantitative
parameter. Based on this parameter, we could differentiate nevi and melanomas with a sensitivity of
89.60% and a specificity 88.11%. This initial step was followed by the categorization of melanomas
into three different subgroups based on Breslow thickness (≤1 mm, 1-2 mm and >2 mm) with a
sensitivity of 78.00% and specificity of 89.00% and a substantial agreement (κ = 0.67; 95% CI, 0.580.76). We compared our results to the performance of dermatologists and dermatology residents
who assessed dermoscopic and clinical images of these melanomas and reached a sensitivity of
60.38% and specificity of 80.86% with a moderate agreement (κ = 0.41; 95% CI, 0.39-0.43).
Based on our results, this novel method may aid the prediction of appropriate safety margins for
curative melanoma excision.

Plasminogen activating inhibitor-1 could be a key factor for the induction of angiogenesis
in cutaneous angiosarcomas
K Ohuchi,1 T Fujimura,1 R Amagai,1 T Maekawa,2 Y Kambayashi1 and Y Asano1 1 Department
of Dermatology, Tohoku University Graduate School of Medicine, Sendai, Japan and
2 Department of Dermatology, Jichi Medical University, Shimotsuke, Japan
Plasminogen activating inhibitor-1 (PAI-1) is classically known as an angiogenesis promoting
factor that is associated with poor clinical outcomes in various cancers, including skin cancer
such as cutaneous melanomas. Cutaneous angiosarcoma (CAS) is a vascular tumor histologically
characterized by detachment of endothelial cell-derived tumor cells. Since CAS expresses multiple
angiogenic growth factors and has increased expressions of angiogenic receptor tyrosine kinase
transcripts including VEGFR1/2/3, angiogenesis-promoting factors are potential drug targets in CAS.
In this study, at first, the expression of PAI-1 was examined in 31 cases of CAS, and next, the
immunomodulatory effects of PAI-1 on a human CAS cell line, ISO-HAS-B, were evaluated. We
found that, of the angiogenesis-promoting factors, PAI-1 was expressed in 93.5% (29 of 31) of CAS,
and even intensely expressed in 64.5% of CAS (20 of 31) cases. In vitro analysis revealed that PAI-1
increased the mRNA expressions of IL-23p19, VEGF-C, CXCL5, and CCL20 on ISO-HAS-B. IL-23p19
and CCL20 production from ISO-HAS-B was validated by ELISA. Moreover, immunohistochemical
staining for CAS showed that IL-23p19 was expressed in 61.3% of cases, and VEGF-C was expressed
in 41% of cases. In addition, CCL20 producing cells and IL-17 producing cells were detected in
the lesional skin of CAS. Notably, the serum levels of VEGF-C and CXCL5 tended to correlate
with disease activity in each case of CAS treated with eribulin mesylate. The results of the present
study suggest that PAI-1 promotes angiogenesis that results in tumor progression in CAS, and PAI-1
inhibitors might be a potential drug for CAS.
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Tertiary lymphoid structures improve survival in virus-negative Merkel cell carcinoma
M Nakamura, T Magara, M Yoshimitsu, S Kano, A Matsubara, H Kato and A Morita
Department of Geriatric and Environmental Dermatology, Nagoya City University, Nagoya,
Japan
Tertiary lymphoid structures (TLSs) are useful biomarkers for predicting the prognosis and assessing
the response to immunotherapy in many cancers. In Merkel cell carcinoma (MCC), however, TLSs
have only been examined in MCPyV-positive cases and were reported not to correlate with the
prognosis. Here, we examined the prognostic value of TLSs in 61 patients with MCC, including
both MCPyV-positive and MCPyV-negative cases. TLS-positive samples had a significantly better
prognosis than TLS-negative samples. MCPyV-positive samples with or without TLSs had a good
prognosis, and MCPyV-negative/TLS-positive samples had a similarly good prognosis as MCPyVpositive samples. Only MCPyV-negative/TLS-negative samples had a significantly poor prognosis.
Among 5 cases with spontaneous regression, all were MCPyV-positive/TLS-positive. We also
analyzed the chemokines associated with TLS formation and MCPyV infection using next-generation
sequencing. Comprehensive RNA sequencing revealed 5 chemokine genes, CCL5, CCR2, CCR7,
CXCL9, and CXCL13, with significantly high expression in TLS-positive samples compared with
TLS-negative samples. Among them, CCL5 and CXCL13 correlated specifically with TLS, regardless
of the presence or absence of MCPyV infection. Only 2 chemokine genes, CXCL10 and CX3CR1,
had significantly different expression levels in the presence or absence of MCPyV infection among
TLS-negative samples. Patients with high CXCL13 or CCL5 expression had a significantly better
prognosis than those with low expression of these chemokine genes. In conclusion, the presence
of TLSs is a useful prognostic marker by itself and also complements the presence of MCPyV
infection as a prognostic marker. The profile of chemokines involved in TLS formation and MCPyV
infection contributes to our understanding of the tumor micro-immune environment and is itself
a useful biomarker as well.

Weight-bearing activity impairs nuclear membrane and genome integrity via YAP activation
in plantar melanoma
M Roh,1 J Seo,2 J Kim2 and K Chung1 1 Department of Dermatology, Yonsei University
College of Medicine, Seoul, Korea (the Republic of) and 2 Medical Science and Engineering,
Korea Advanced Institute of Science and Technology, Daejeon, Korea (the Republic of)
Acral melanoma commonly occurs in areas that are not exposed to much sunlight, such as the sole
of the foot. Little is known about risk factors and mutational processes of plantar acral melanoma.
Nuclear envelope rupture during interphase contributes to genome instability in cancer. Here, we
show that the nuclear and micronuclear membranes of melanoma cells are frequently ruptured by
macroscopic mechanical stress on the plantar surface due to weight-bearing activities. The marginal
region of plantar melanoma nodules exhibits increased nuclear morphological abnormalities and
collagen accumulations, and is more susceptible to mechanical stress than the tumor center. An
increase in DNA damage coincides with nuclear membrane rupture in the tumor margin. Nuclear
envelope integrity is compromised by the mechanosensitive transcriptional cofactor YAP activated
in the tumor margin. Our results suggest a mutagenesis mechanism in melanoma and explain why
plantar acral melanoma is frequent at higher mechanical stress points.
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Enhancement of antibody-dependent cellular cytotoxicity is associated with treatment
response to extracorporeal photopheresis in Sézary syndrome
C Iselin,2,1 Y Chang,2 T Schlaepfer,3 C Fassnacht,4 F Dimitriou,4 M Nägeli,4 S Pascolo,4
W Hoetzenecker,5 M Bobrowicz6 and E Guenova2,1 1 Faculté de biologie et de médecine,
UNIL, Lausanne, Switzerland, 2 Service de dermatologie et vénéréologie, CHUV, Lausanne,
Switzerland, 3 Department of Dermatology, Cantonal Hospital St. Gallen, St. Gallen,
Switzerland, 4 Department of Dermatology, University Hospital Zurich, Zurich, Switzerland,
5 Dermatologie und Venerologie, Kepler Universitäts Klinikum, Linz, Austria and 6 Department
of Immunology, Medical University of Warsaw, Warsaw, Poland
Sézary syndrome (SS) is a rare, leukemic type of cutaneous T-cell lymphoma (CTCL), for which
extracorporeal photopheresis (ECP) is a first-line therapy. Reliable biomarkers to objectively monitor
the response to ECP in patients with SS are missing. 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 addressed the question
whether the magnitude of the effect on ADCC can be associated with the anti-cancer efficacy of ECP
in SS patients. We assessed numbers of NK cells, ADCC activity, and treatment response based on
blood tumor staging in a cohort of 13 SS patients (8 women, 5 men) treated with ECP as a first-line
therapy. Blood samples were collected before treatment start and after an average of 9 months of
uninterrupted ECP treatment. NK cell numbers were reduced in SS patients compared to healthy
individuals and showed a tendency of recovery after long-term ECP treatment, independent of the
clinical response to treatment. Patients with marginal increase (≤1.5 AU-fold) or lack of increase
in ADCC activity failed to respond clinically to treatment, while patients with an increased ADCC
activity showed a reduction in blood tumor burden. NK-mediated ADCC is selectively enhanced
and might be a mechanism underlying the effect of ECP while in addition it can possibly serve as a
reliable biomarker to objectively monitor response to ECP in patients with SS.

Gametocyte Specific Factor 1 contributes to the Th phenotype in Cutaneous T-Cell Lymphomas.
A Martinez Villarreal, JK Gantchev, M Lambert and I Litvinov RI-MUHC, Montreal, QC,
Canada
Ectopic expression of Gametocyte Specific Factor 1 (GTSF1) in Cutaneous T-Cell Lymphoma (CTCL)
patients has been reported by several groups. Moreover, it has been associated with a worse
prognosis and late-stage CTCL. GTSF1 is a gamete gene that participates in the piRNA pathway to
silence retrotransposons on the genome. Despite the established association with a worse prognosis
the molecular function of GTSF1 expression remains unknown. Therefore, we established shRNAmediated GTSF1 knockdown CTCL cell lines. Using qRT-PCR, Western blot and a retrotransposition
assay, we demonstrated that GTSF1 knockdown does not lead to mobilization of the retrotransposon
LINE-1. These data suggest GTSF1 has a novel role in CTCL. Interestingly, after GTSF1 knockdown
in the Mac2A cell line, we observed striking growth inhibition, suggesting this gene is a key player
in CTCL carcinogenesis. To further explore this role, we performed RNA-Seq, comparing GTSF1
knockdown to control cells. Differential gene expression analysis using DESeq2, revealed 12496
differentially expressed genes (p adjusted <0.05). Pathway enrichment analysis was performed
via GO, KEGG, Reactome and WikiPathways. We observed an enrichment of several pathways
including response to stimulus, immune response, response to cytokine and inflammatory response.
More specifically, transcriptome analysis showed an increased expression of cytokine induced
genes, such as XAF1, IFI27 and IFI44L, and genes associated with a Th1 phenotype, IFNG and
TNF. Research shows that CTCL progression leads to defects in Th1 cytokine production (IFN-γ
and TNF-α) by antitumor immune cells and an enhanced Th2 cytokine production (IL-4 and IL-5)
by malignant T cells. The chronic production of Th2 cytokines by malignant cells leads to immune
deficiency in patients, allowing malignant cells to proliferate and the disease to progress. Taken
together, these data suggest GTSF1 as a novel regulator of the Th phenotype on CTCL, thereby
placing it as a potential treatment target for regulating disease progression.

CCR8 is a new therapeutic target in cutaneous T-cell lymphomas
A de Masson,1 G Dobos,1 H Moins-Teisserenc,1 M Battistella,1 N Ortonne,2 M Bagot,1
T Kupper,3 RA Clark,3 A Bensussan1 and J Giustiniani2 1 Saint-Louis Hospital, Paris, France,
2 INSERM U955, Hôpital Henri Mondor, Créteil, France and 3 Dermatology, Brigham and
Women’s Hospital, Boston, MA
Cutaneous T-cell lymphomas (CTCL) are rare non-Hodgkin lymphomas of skin-tropic T cells.
Advanced-stage CTCL are frequently refractory to treatment and early relapses are common. There
is a clear unmet need for new treatments with long-term efficacy in CTCL. CCR8 is a chemokine
receptor expressed by skin resident memory T cells which are suspected to be the tumor cells of
origin in mycosis fungoides. CCR8 is also strongly expressed by tumor-infiltrating Treg involved in
immune escape. We combined blood flow cytometry in 13 patients with CTCL and healthy controls,
in vitro stimulation of CTCL patients cells, Nanostring gene expression analysis, and single cell
RNA sequencing analysis on human CTCL skin to study CCR8 expression and function in CTCL.
CCR8 was overexpressed on CTCL blood cells as compared to healthy controls’ CD4 T cells. CCR8
engagement by its ligands CCL18 and CCL1 induced a significant Erk1/2 phosphorylation. CCL1
together with IL-2 induced a higher Sezary cell proliferation as compared to IL-2 alone. Expression
of CCR8 and its ligand CCL18 mRNA in CTCL skin were associated with shorter progression-free
survival. Finally, single cell RNA sequencing confirmed the expression of CCL8 and CCL18, 2 CCR8
ligands, in human CTCL skin cells such as keratinocytes and macrophages. These data support the
use of anti-CCR8 depleting monoclonal antibodies for CTCL treatment.
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De-activation of cancer associated fibroblast by pathway inhibitors in 3D-human organotypic
cultures mimicking cutaneous squamous cell carcinoma
S Wu, J Torremans, M Rietveld, M Vermeer and A El Ghalbzouri Dermatology, Leiden
University Medical Center, Leiden, Netherlands
Tumor Microenvironment (TME) has been recognized as vital constituent for promoting tumor growth,
invasion and metastasis. TME comprises various heterogeneous cells including cancer associated
fibroblasts (CAFs) whose tumor-promoting effect has been the main focus of many investigations in
which specific key signaling pathways are involved. In a recent study we demonstrated that papillary
fibroblasts (PFs) and reticular fibroblasts (RFs) react differently to cutaneous squamous cell carcinoma
(cSCC) cell interaction in 3D-human organotypic skin cultures. RFs differentiated towards CAFs and
enhanced tumor EMT and invasion. To understand if we can interfere in the differentiation process
of PFs, RFs and CAFs, we compared the discrepancy between these fibroblast subtypes, followed
by examining multi effects of inhibitors (i) targeting TGFβ, PI3K, mTOR and NOTCH pathways on
cSCC cell line MET2, PFs, RFs and CAFs in 2D and 3D cultures. Here we observed that PFs, RFs
and CAFs are diverse in the range of morphology, proliferation, and gene expression profile. All
inhibitors except TGFβi dampened tumor cell viability while only PI3Ki and mTORi showed such
effect on fibroblast subtypes. All inhibitors strongly decreased the expression of CAF markers (e.g.
α-SMA, COL11A1) while TGFβi and PI3Ki concurrently increased PF marker (e.g. Decorin, NTN1)
expression in CAFs. Co-culturing MET2 with RFs or CAFs led to greater invasion, increased Ki67
expression, enhanced EMT marker (e.g. N-cad, MMP9) expression, elevated cytokine secretion (e.g.
IL-6, IL-8) and profound CAF marker (e.g. ASMA, COL11A1) expression compared to PFs, which
were further downregulated by the inhibitors with PI3Ki having the strongest effect. In conclusion, we
elucidated the discrepancy between PFs, RFs, CAFs and further demonstrated the effect of different
pathway inhibitors on both cSCC tumor cell line and fibroblast subtypes. Our study brings insight
to the utilize of pathway inhibitors on future TME targeting therapy in cSCC.

Implications of the ds-RNA stress response in melanoma cell lines and patient samples
S Sadeq,1 P Lovat,2 G Nelson,3 D Mcdonald,4 A Filby4 and A Werner1 1 NUBI, Newcastle
University, Newcastle upon tyne, United Kingdom, 2 Translation and Clinical Research
Institute, Newcastle university, Newcastle upon tyne, United Kingdom, 3 Bioimaging Unit,
Newcastle University, Newcastle upon tyne, United Kingdom and 4 Flow cytometry core
facility, Newcastle University, Newcastle upon tyne, United Kingdom
Double-stranded RNA (ds-RNA) derived from repetitive DNA elements has the potential to
induce an interferon response that renders resistant melanoma sensitive to immunotherapy. As
a consequence, ds-RNA has the potential to add a new approach to treating melanoma. Tissue
culture and molecular biology were used to induce ds-RNA formation in melanoma cell lines using
hypo-methylating drugs and other stressors. The impact was measured by quantifying cytosolic
ds-RNA sensors, also known as pattern recognition receptors (pPKR, MDA5, RIG1, and DAR1)
using RT-qPCR and western blotting. Immunofluorescence and high-resolution microscopy were
then applied to investigate the co-localization of dsRNA and its sensors in melanoma cell lines and
melanoma patient skin biopsy samples. Moreover, a novel method of labelling ds-RNA by flow
cytometry to investigate its effect on the cell cycle and proliferation in BRAF mutant and WT cell
lines was performed. Another part of the study focused on the nature of ds-RNA in melanoma by
isolating native ds-RNA from multiple melanoma cell lines by immune-enrichment followed by
RNA-sequencing. Analysis revealed that inducing endogenous ds-RNA significantly activates pattern
recognition receptors and promotes subcellular co-localisation with ds-RNA and the mitochondria.
FACS experiments indicated a potential role of ds-RNA and PKR in regulating the cell cycle and
proliferation. Compared to primary dermal fibroblasts, the ds-RNA transcriptome of melanoma cell
lines shows unique characteristics and altered ds-RNA signalling pathways. To summarize, our data
support the hypothesis that inducing endogenous ds-RNA activates ds-RNA sensors and triggers
innate immune signalling. Hence, ds-RNA signalling may be explored as a potential therapeutic
strategy to treat resistant melanoma.

Super enhancer regulated LINC00094 upregulates the expression of metalloproteinases
MMP-1 and MMP-13 and promotes invasion of cutaneous squamous cell carcinoma
M Piipponen, P Riihilä, JS Knuutila, M Kallajoki, V Kähäri and L Nissinen University of Turku,
Turku, Finland
Super enhancers have been shown to present a role in tumorigenesis, indicating that they could be
promising therapeutic targets for cancer treatment. Long noncoding RNAs (lncRNAs) have emerged
as important regulators of cancer progression. Here, the role of lncRNA LINC00094 in cutaneous
squamous carcinoma (cSCC) was examined. Elevated LINC00094 expression was detected in cSCC
cell lines, compared with normal human epidermal keratinocytes. The expression of LINC00094 in
cSCC cells was downregulated by super enhancer inhibitors THZ1 and JQ1. Increased expression of
LINC00094 was noted in tumor cells in invasive cSCC in vivo compared with cSCC in situ, actinic
keratosis and normal skin. The basal expression of LINC00094 was upregulated by IL1-β and
downregulated via MEK1/ERK1/2 pathway. RNA-seq analysis after LINC00094 knockdown revealed
significantly regulated GO terms Cell-matrix adhesion, Extracellular matrix component, Basement
membrane, Metalloendopeptidase activity, and KEGG pathway Extracellular matrix-receptor
interaction. Among the top regulated genes were invasion-associated matrix metalloproteinases
MMP1, MMP10 and MMP13. Knockdown of LINC00094 resulted in decreased production of
MMP-1 and MMP-13 by cSCC cells in culture and suppressed invasion of cSCC cell through
collagen I. Additionally LINC00094 silencing decreased the growth of human cSCC xenografts in
vivo. These results provide evidence for the role of super enhancer-regulated LINC00094 in the
progression of cSCC and identify it as a potential therapeutic target in this keratinocyte carcinoma.
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Cancer-associated fibroblast activation predicts progression, metastasis and prognosis of
cutaneous squamous cell carcinoma
JS Knuutila,1 P Riihilä,1 L Nissinen,1 R Kallionpää,2 T Pellinen3 and V Kähäri1 1 Department
of Dermatology, University of Turku and Turku University Hospital, Turku, Finland, 2 Auria
Biobank, Turku University Hospital and University of Turku, Turku, Finland and 3 Institute
for Molecular Medicine Finland (FIMM), Helsinki Institute of Life Science (HiLIFE), University
of Helsinki, Helsinki, Finland
Cutaneous squamous cell carcinoma (cSCC) possesses metastatic potential and in metastatic case
the prognosis is poor. At present, there are no established biomarkers for assessment of metastasis
risk or prognosis of primary cSCC. Cancer-associated fibroblasts (CAFs) promote the progression of
cancer, but there is limited evidence of their role in cSCC. Here, we have examined the potential
of CAF markers in the assessment of metastasis risk and prognosis of cSCC. We used multiplexed
fluorescence immunohistochemistry to profile CAF landscape in metastatic and non-metastatic
primary human cSCCs, actual metastases, and in premalignant and benign epidermal lesions.
Quantitative high-resolution image analysis was performed with two separate panels of antibodies
for CAF markers and the results were correlated with clinical and histopathological parameters
including disease-specific mortality. Increased stromal expression of fibroblast activation protein
(FAP), α-smooth muscle actin (α-SMA), and secreted protein acidic and rich in cysteine (SPARC)
was associated with progression of ultraviolet-induced premalignant lesions to invasive cSCC.
Elevation of FAP and platelet-derived growth factor receptor-β (PDGFRβ) expression was associated
with progression of primary cSCC to metastatic stage. High stromal expression of PDGFRβ and
periostin correlated with poor prognosis. PDGFRα-/PDGFRβ+/FAP+ CAF subset was associated
with invasion and metastasis and independently predicted poor cSCC-specific survival. Fibroblast
activation evolves during the progression of cSCC. High PDGFRβ expression alone and PDGFRα-/
PDGFRβ+/FAP+ CAF phenotype appear as biomarkers for the progression of primary cSCC to
metastatic stage, and for poor prognosis.

Tim-3 is a growth-suppressive immune checkpoint receptor intrinsic to melanoma cells
C Martins,1 Y Itoh,1 M Silva,1 E Rasbach,1,2 P Singh,1 MV Heppt,1,3 C Schlapbach,5
MR Ramsey,1 SR Barthel1 and TF Schatton1,4 1 Dermatology, Harvard Skin Disease Research
Center, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 2 Surgery,
University Hospital Mannheim, Heidelberg University, Mannheim, Germany, 3 Dermatology,
University Hospital Erlangen, Friedrich-Alexander-University (FAU) Erlangen-Nuremberg,
Erlangen, Germany, 4 Medicine, Children’s Hospital Boston, Harvard Medical School,
Boston, MA and 5 Dermatology, University of Bern, Bern, Switzerland
T-cell immunoglobulin and mucin domain 3 (Tim-3) is an immune checkpoint target under
investigation in immuno-oncology (IO) trials. Blockade of T-cell-Tim-3 enhances antitumor
immunity. Here, we identify an additional role for Tim-3 as a growth-suppressive receptor
intrinsic to melanoma cells. Inhibition of melanoma-Tim-3 by RNA interference promotes, while
melanoma-specific Tim-3 overexpression attenuates, tumor growth in both immunocompetent
and immunocompromised, but not in Tim-3 ligand (Galectin-9) null mice. Tim-3 antibody (Ab)
blockade inhibits growth of immunogenic murine melanomas in T-cell-competent hosts, consistent
with established antitumor effects of T-cell-Tim-3 inhibition. In contrast, Tim-3 Ab administration
stimulates tumorigenesis of both highly and lesser immunogenic melanomas in T-cell-deficient
mice, confirming growth-promoting effects of melanoma cell-Tim-3 antagonism. Indeed, melanoma
cell-intrinsic Tim-3 activation suppresses, while Tim-3 blockade enhances, phosphorylation of
pro-proliferative downstream signaling mediators, including mitogen-activated protein kinase
(MAPK) pathway members. Finally, pharmacologic MAPK inhibition reverses the unwanted
growth-promoting effects of melanoma-Tim-3 interference. Our results identify melanoma cellTim-3 blockade as a potential antagonist of T-cell-Tim-3-directed IO therapy. We uncover MAPK
targeting as a combination strategy that can circumvent adverse consequences of unintended
melanoma-Tim-3 inhibition.
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Preferentially Expressed Antigen in Melanoma Modulates Sensitivity to Retinoic Acid and
Cell Cycle Control in Immortalized and Malignant Keratinocytes
B Ramchatesingh and I Litvinov McGill University, Montreal, QC, Canada
Retinoids can be used to treat and prevent the formation of basal cell carcinoma (BCC) and
squamous cell carcinomas (SCCs; notably cutaneous and oral SCC). Preferentially Expressed
Antigen in Melanoma (PRAME), a gamete-specific repressor of retinoid-induced differentiation, is
ectopically expressed in BCC and SCC tumors. However, the effects of PRAME on the development
of these cancers and their sensitivity to retinoid therapies are unknown. The purpose of this study
was to investigate PRAME’s influence on retinoid response and proliferation in benign human
keratinocytes, BCC and SCC cells. To study the effect of PRAME on retinoid sensitivity, immortalized
keratinocytes, BCC and SCC cells lines were manipulated using lentiviral vectors to either knockdown or overexpress PRAME, and then treated with all trans-retinoic acid (ATRA) or a vehicle.
Expression of cytokeratins and other retinoid-responsive genes was assessed by immunoblotting
and RT-qPCR. Overexpression of PRAME in HaCaT keratinocytes and in SCC cells impaired
ATRA-induced changes in cytokeratin expression. Consistently, PRAME knockdown in an SCC
cell line enhanced ATRA-induced changes in cytokeratin expression. Immunoblotting for cell
cycle proteins, Ki-67 immunocytochemistry and cell cycle flow cytometry analysis with propidium
iodide/RNAse staining were used to evaluate cell cycle progression and proliferation. PRAME
overexpression resulted in decreased levels of p14/ARF and p27/Kip1 protein, whilst the opposite
effect was observed in PRAME knockdown cells. This result would suggest that PRAME is an active
participant in cell cycle regulation. Importantly, the anti-proliferative activity of ATRA was impaired
in PRAME-overexpressing cells, but enhanced in PRAME knockdown cells relative to controls. Our
data suggests that PRAME modulates the cell cycle and sensitivity to retinoid therapies in benign
and malignant keratinocytes. PRAME may represent a putative biomarker or therapeutic target to
investigate further.

Analyzing resistance of AXL- and/or MITF-expressing melanoma cells to immunotherapy
M Willemsen,1 WJ Bakker,1 J Bulgarelli,2 S Chauhan,3 D Angeli,4 R Lereim,4 I Davidson,5
J Kyte,6 M Guidoboni2 and R Luiten1 1 Dermatology, AmsterdamUMC, Amsterdam,
Netherlands, 2 Immunotherapy, Cell Therapy and Biobank Unit, IRCCS Instituto Romagnolo
per lo Studio dei Tumori, Meldola, Italy, 3 Department of Cancer Immunology, Institute for
Cancer Research, Oslo, Norway, 4 Department of Cancer Immunology, IRCCS Instituto
Romagnolo per lo Studio dei Tumori, Meldola, Italy, 5 Department IGBMC, CNRS/INSERM,
Illkirch, France and 6 Department of Oncology, Oslo University Hospital Radiumhospitalet,
Oslo, Norway
Tumor heterogeneity is commonly seen in melanoma patients and a hurdle to effective therapy as
illustrated by the “mixed responses” frequently seen in immunotherapy-treated patients. Previously,
AXL+ cells were identified to be highly resistant to targeted therapy, whereas more differentiated
MITF+ cells responded well to RAF/MEK inhibitors. This study aimed to identify if AXL+ melanoma
cells show intrinsic resistance to immunotherapy, and to study if these cells are more resistant
than MITF+ subpopulations. Concomitantly, we aimed to validate melanoma subpopulations at
protein level and correlate melanoma heterogeneity to immunological pressure. We analyzed
the presence of melanoma cell populations in metastatic tissues by scRNAseq and multiplex
immunofluorescence, and their phenotypic changes after immunomodulating antibodies or
autologous tumor lysate-loaded dendritic cell vaccination. Our data demonstrate large inter patient
variability and variable therapy-induced changes, independent of the type of therapy. Treatment
with anti-CTLA4 and dendritic cell vaccines did not exclusively select for AXL- cells, as seen for
targeted treatment. Immunotherapy-induced changes in the abundance of AXL+ MITF- cells did not
correlate with improved survival. MITF+ tumor cells showed a weak inverse correlation with CD8+
T cells, suggesting that these tumor cells may be more immunogenic. Our study highlights that AXL+
cells seem not as resistant to immunotherapy as to targeted treatment. However, immunoreactivity
is increased towards MITF-expressing tumor cells, that are therefore likely to respond better to
immunotherapy.
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Infantile hemangioma telocytes and noradrenaline are the prerequisite for response to
propranolol
S Oucherif,1,2 P Kaulanjan-Checkmodine,1,2 S Prey,3,2 M Loot,3 M Jullié,3,2 M Cario,1,2
C Leaute-Labreze,3,2 A Taieb,1,2 H Rezvani1,2 and F Moisan1,2 1 Dermatology, University
of Bordeaux, Bordeaux, France, 2 BRIC-TRIO2 U1312, INSERM, Bordeaux, France and
3 Dermatology, Bordeaux University Hosptital, Bordeaux, France
Propranolol, a nonselective β-adrenergic receptor blocker, is the first-line medical treatment for
severe infantile hemangiomas (IH). We have shown in mice that propranolol-induced tumor growth
inhibition was correlated with altered expression of Aquaporin-1 (AQP1), an aqueous channel
modulated in angiogenesis and tumor cell migration. In IH, AQP1 made it possible to identify
interstitial cell named telocytes (TC). TC are characterized by long cytoplasmic processes, the
telopods, which form a three-dimensional communication network between cells, in organs such
as skin, and in particular the dermal vessels. The localization and expression of AQP1 in TC is a
marker of IH compared to the other hemangiomas. Defining new pool of cell types of interest in
IH, we isolated, cultured and studied lesional: endothelial cells (EC), pericytes (PER) and TC. Using
an in vitro angiogenesis model of IH that we have developed, we have studied the response to
propranolol as a function of the expression of AQP1 modulated by shRNA. Then, since betablockers
antagonize the effect of natural ADRB agonists, we postulated that catecholamines produced in
situ in IH may have a role in propranolol response. Quantifying catecholamines in IH tissues, we
found a high amount of noradrenaline (NA) in untreated proliferative IH compared to involuted
IH or propranolol-treated IH. We further found that the first three enzymes of the catecholamine
biosynthesis pathway are expressed by IH cells and that their levels are reduced in propranololtreated tumors. We performed an in vitro angiogenesis assay in which IH-EC, PER and TC were
incorporated. Results showed that the total number of tubes formed is sensitive to propranolol only
when NA is added in the 3-cell model. We conclude that IH sensitivity to propranolol depends on
crosstalk between lesional EC, PER and AQP1+ TC in the context of a high local amount of NA.

mTORC2: therapeutic target in resistant BRAF-mutated melanoma
E Ezine,1,2 C Lebbe1,2 and N Dumaz1 1 U976, INSERM, Paris, France and 2 Oncodermatology,
Saint-Louis Hospital, Paris, France
The PI3K/AKT/mTOR pathway plays a major role in melanoma pathogenesis and is also involved
in resistance to targeted therapies (TT). The mTORC2 complex plays an important role in this
pathway and therefore contributes to the development of BRAF-mutated (BRAFm) melanomas and
their resistance to treatments. The goal of our project is to study this complex in melanoma in
order to target it specifically. For this purpose, we are focusing more particularly on one principal
protein of this complex: SIN1 (also called MAPKAP1). We are analysing SIN1 expression, by
quantitative RT-PCR and IHC and its interaction with other proteins, by Proximity Ligation Assay
(PLA), in situ in melanoma biopsies of the French national MELBASE cohort. We will correlate
these results with clinico-biological data from MELBASE to determine if there is a diagnostic or
prognostic value of these analyses. In a second step, we are mapping the minimal domain of SIN1/
NRAS interaction by Peptide Array to develop cell-permeable peptides to inhibit NRAS/mTORC2
interaction. Furthermore, we are evaluating whether SIN1 has also functions independent of the
mTORC2 complex in melanoma, by searching for other partners of SIN1 by PLA in melanoma lines.
Finally, we are studying the role of SIN1/mTORC2 on the PD-L1 expression (programmed deathligand 1) induced by interferon (IFN), and therefore the immune checkpoint inhibitors response in
melanoma. Our preliminary results show that mTORC2 interacts with NRAS in BRAFm melanoma
and that inhibiting the NRAS/mTORC2 interaction reduces the proliferation of melanoma cell
lines and in particular those resistant to TT. This leads us to develop inhibitors to specifically target
resistant melanomas. The results of this project will provide us a better understanding of the SIN1/
mTORC2 signalling pathway in the development of BRAFm melanoma and its response to TT.
Given the lack of a specific mTORC2 inhibitor at this time, SIN1 could be an ideal therapeutic
target to aim for mTORC2.
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Nicotinamide improves cutaneous field cancerization on an ex-vivo study.
L Camillo,1 LC Gironi,2 E Zavattaro3 and P Savoia1 1 Health Science, University of eastern
Piedmont, Novara, Italy, 2 AOU Maggiore della carità, Novara, Italy and 3 Translational
Medicine, University of eastern piedmont, Novara, Italy
Cutaneous field cancerization (FC) is a tissue area chronically exposed to sun light, in which cells
present altered cell cycle, proliferation, differentiation, and death despite their normal appearance.
On normal sun-exposed skin the most mutated gene is p53 which regulates the expression of p21
which controls cell cycle progression and cellular differentiation. Treatment of cutaneous FC with
safe and low-cost molecules could reduce the probability of skin cancer recurrence. Nicotinamide
(NAM) is the amide form of vitamin B3, a water-soluble molecule assumed by daily diet. NAM
is cheap, safe and is used for the treatment of several cutaneous diseases. Therefore, this study
aimed to understand whether NAM could improve cutaneous FC through ex-vivo experiments.
We obtained full-thickness skin biopsies from 10 healthy patients, as control group, and from 40
NMSCs patients, diagnosed for AK, BCC or SCC. We isolated the epidermis that was cultured with/
without NAM 25 μM for 18 and 24 hours on culture medium and incubated at 37°C. Through qRTPCR we evaluated the expression of inflammatory (IL-6, IL-10), differentiation (CK10, CK14) and
cell cycle (p53, p21, p16, NOTCH1) markers, while through western blotting we analyzed CK10,
CK14 and p53 protein expression. We found that p53, NOTCH1 and p21 expression was lower
on FC-skin biopsies in comparison with control samples. However, 18 hours treatment with NAM
slightly increased p53 and p21 expression. On the other hand, p16 was more expressed on FC-skin
biopsies in comparison with control and NAM groups. In addition, we found reduced CK10 and
increased CK14 expression on FC-skin, trends reverted by NAM. Finally, we found higher level of
IL-6 and reduced level of IL-10 on FC-skin compared with control and NAM samples. Overall, our
results suggest that epidermis from cutaneous FC present cell cycle alteration, poor differentiation
and activation of inflammation. However, treatment with NAM seemed to improve FC condition.

DUSP4-DUSP6 axis contributes to sustained ERK activity and high proliferation of the
melanoma cells.
H Kamada,2,1 S Yasuhira,2 M Shibazaki,2 H Amano1 and C Maesawa2 1 Dermatology,
Iwate Medical University, Shiwa-gun, Yahaba-cho, Japan and 2 Tumor Biology, Biomedical
Science, Shiwa-gun, Yahaba-cho, Japan
A subset of dual-specificity phosphatases (DUSPs) act as major negative regulators of mitogenactivated protein kinases (MAPKs), and their possible involvement in tumorigenesis has been
suggested. Among them, DUSP4 preferentially dephosphorylates ERK1/2 and Jnk over p38. In the
present study, we aimed to identify the possible role of DUSP4 in melanomagenesis. Examination
of publicly available large-scale data on cancer cell-lines revealed a remarkably high DUSP4
expression and dependency of most melanoma cell lines compared with other tumor-derived cell
lines. No such high gene dependency specific to melanoma cells was evident for the other 24
DUSPs encoded in the human genome. Using two melanoma cell lines SK-MEL-28 and A375 as
representatives, we confirmed that DUSP4 depletion impaired cell growth without notably inducing
apoptosis for up to several days. Immunoblotting and kinase translocation reporter assay showed
that the depletion simultaneously induced a decrease, not an increase, in ERK1/2 phosphorylation
and an increase in DUSP6 protein level and that it barely affected Jnk phosphorylation. This
observation indicates that neither ERK nor Jnk was a direct target of DUSP4 in our experimental
setting. Quantitation of DUSP6 mRNA suggested that change in DUSP6 protein level mainly
occurred through a post-transcriptional process, although it is not clear whether this took place by
an increase in translation rate or inhibition of degradation kinetics. CRISPR/CAS9-mediated knockout of DUSP6 mostly eliminated a decrease in the ERK phosphorylation and growth retardation
following DUSP4 depletion suggesting the existence of the DUSP4-DUSP6-ERK serial regulation
pathway. Our data support a model that DUSP4 plays a role in maintaining high ERK1/2 activity
by negatively regulating DUSP6, thus contributing to the survival and growth of melanoma cells.

Increased Expression of Squamous Cell Carcinoma Antigen 1 and 2 in Mycosis Fungoides
and Sézary Syndrome
K Oka,1 T Miyagawa,1 H Suga,1 T Miyagaki,2 Y Mizuno,1 T Hisamoto,2 I Omori,1 H Boki,1
N Takahashi-Shishido1 and S Sato1 1 Department of Dermatology, the University of Tokyo
Graduate School of Medicine, Bunkyo-ku, Tokyo, Japan and 2 Department of Dermatology,
St. Marianna University School of Medicine, Kanagawa, Japan
Mycosis fungoides (MF) and Sézary syndrome (SS) are classical types of cutaneous T-cell lymphoma
(CTCL). MF is the most common type of CTCL, which is characterized by malignant proliferation
of neoplastic CD4+ T cells with epidermotropism in the skin. SS is an aggressive leukemic type
of CTCL characterized by a triad of erythroderma, lymphadenopathy and leukemic involvement.
Squamous cell carcinoma antigen (SCCA) was originally isolated as tumor-specific antigens. SCCA
comprises 2 proteins, SCCA1 and SCCA2, and both are induced by type 2 cytokines. Recent studies
have indicated the associations between SCCA1/2 and allergic diseases such as atopic dermatitis
(AD); however, the role in MF and SS, which are also linked with type 2 cytokines, remains to be
seen. The purpose of this study is to examine the association between SCCA1/2 and MF/SS. We
compared serum levels of SCCA1/2 in MF/SS, AD patients and healthy controls. In addition, we
compared the ratio of SCCA1/2 between MF/SS and AD patients. We next examined the correlation
between serum SCCA1/2 levels in MF/SS patients and clinical disease markers. The expression of
SCCA1/2 in skin samples was also histologically examined. The serum levels of SCCA1/2 in MF/
SS patients were significantly higher than those in normal controls and correlated with clinical
disease markers. The ratio of SCCA1/2 between MF/SS and AD patients was significantly different.
Immunohistochemical staining showed upregulated expression of SCCA1/2 in the lesional skin
of MF/SS. Taken together, these results suggest that SCCA1/2 are highly expressed in MF/SS, and
that measuring serum SCCA1/2 levels may become a useful tool to evaluate the progression or
therapeutic effects of MF/SS. In addition, combined measurement of SCCA1 and SCCA2 may be
useful to distinguish MF/SS from AD.

Diagnostic potential of circulating extracellular microvesicles in patients with primary and
metastatic melanoma
C Ariasi,1 S Rovaris,1 P Lanuti,2 D Brocco,2 M De Tursi,2 P Amerio2 and G Gualdi2
1 University of Brescia, Brescia, Italy and 2 University G. D’Annunzio, Chieti, Italy
Melanoma cells produce a large variety of extracellular vesicles(EVs). Purpose of this study is
the evaluation of the diagnostic potential role, like predictive biomarkers of circulating EVs in
peripheral blood in patients with primary and metastatic melanoma. The sample was collected
by taking a blood sample before surgical removal of lesions suspected of melanoma in order to
avoid artifacts due to surgery: overall it was composed of 77 consecutive patients, 12 affected
by primary cutaneous melanoma, 8 by metastatic melanoma and 57 healthy controls. Diagnosis
of Melanoma and staging were performed after the blood collection. Sample was collected and
analyzed, with a specific method for EVs. Different subpopulations were studied using two different
panels: Panel I(Melanoma-Specific EVs) CD45; CD90; CD117 and Panel II(Immune-Checkpoint
EVs) CD45; PD-L1; VISTA. The total number of EVs was higher in patient affected by melanoma
than in controls(3299,86±456,61 MV/ul vs 2873,4±427,74 MV/ul; p=0.047). The total number of
EVs PDL-1+ or CD45+ or PD-L1+ CD45+(leukocyte derived EVs) was higher in patient affected by
melanoma than in controls(EVs PDL-1, p=0.004; EVs CD45+, p<0.001; PD-L1+ CD45+ p<0.001).
The total number of EVs CD45+ VISTA+ was higher in patient affected by melanoma than in
controls(65,678±49,5473 vs 20,321±6,7312; p=0.031). In conclusion, the total number of EVs and
total number of leukocyte derived EVs may be considered as potential markers of melanoma and
potentially used in the follow up. The EVs derived from activated myeloid cells (CD45+ VISTA+)
infiltrating the melanoma are increased in patient with melanoma with a possible correlation of
VISTA in the suppuration of T-cell in the progression of tumor. The EVs PD-L1 can be potentially
used in the study of identification of immunotherapies responsive patients.
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Differential regulation of miR-200b in squamous cell carcinoma of patients with recessive
dystrophic epidermolysis bullosa
J Illmer,1 M Wimmer,1 R Zauner,1 M Ablinger,1 J Bischof,1 V Tober,1 S Atzmüller,2 J Pröll,2
J Bauer1 and V Wally1 1 EB House Austria, Department of Dermatology & Allergology,
University Hospital of the Paracelsus Medical University, Salzburg, Austria and 2 Center for
Medical Research, Medical Faculty, Johannes-Kepler-University, Linz, Austria
This study aims to investigate the degree of deregulation of tumor suppressor miR-200b in recessive
dystrophic epidermolysis bullosa squamous cell carcinoma (RDEB-SCC) and to gain insight into
whether and how miR-200b affects RDEB-SCC pathomechanisms. We hypothesize that miR-200b
expression correlates with the epithelial-to-mesenchymal transition (EMT) state in RDEB-SCCs, and
consequently, that the epithelial phenotype can be restored upon reintroduction of miR-200b. MiRNA
expression profiling was performed on cultured RDEB-SCCs and -keratinocytes, with subsequent
confirmation of deregulated miRNAs, including miR-200b, by TaqMan-qPCR. Cell morphology
was classified as cobblestone or spindle-shaped using image cytometry. Further, mobility of RDEBSCC cells was assessed by migration assay and supernatants of miR-200b overexpressing RDEBSCC were used to treat endothelial cells (HUVEC) in an angiogenesis assay. A lower expression
of miR-200b was observed in RDEB-SCCs, although to a varying extent between isolates from
different tumor biopsies. Interestingly, RDEB-SCC cells exhibited morphological differences, varying
between cobblestone- and spindle-shaped phenotypes, indicative of different stages in EMT, and
low miR-200b-3p levels correlated with a mesenchymal phenotype and accelerated migration.
Reintroduction of miR-200b-3p into RDEB-SCC cells resulted in a phenotype change towards
epithelial and a significant attenuation in migration. Additionally, a reduction in tube formation
capacity of HUVECs was observed upon exposure to supernatants of miR-200b overexpressing
RDEB-SCCs. We show that the abundance of miR-200b negatively correlates with an aggressive,
migratory phenotype of RDEB-SCCs, providing new insights into the malignancy of RDEB-SCCs. In
addition, this miRNA might be a potential therapeutic target.
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POU3F2 is a non-canonical tumor suppressor for melanoma
M Hamm, P Sohier, V Petit and L Larue Institut Curie, Orsay, France
While the main drivers of melanoma initiation, including NRAS/BRAF activation and loss of
PTEN or CDKN2A, have been identified, the role of key transcription factors that impose altered
transcriptional states in response to deregulated signaling is not well understood. The POU3F2/
BRN2 domain transcription factor is a key regulator of melanoma invasion, but its role in
melanoma initiation remains unknown. Here, in a BrafV600E PtenF/+ context, we show that BRN2
haploinsufficiency promotes melanoma initiation and metastasis. However, metastatic colonization
is less efficient in the absence of Brn2. Mechanistically, BRN2 directly induces PTEN expression
and consequently represses PI3K signaling. In addition, MITF, a target of BRN2, represses PTEN
transcription. Collectively, our results suggest that in a PTEN heterozygous background, somatic
deletion of one BRN2 allele and temporal regulation of the other allele cause melanoma initiation
and progression.
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MICAL2, upregulated by β-catenin, induces invasion in melanoma
P Sohier,1,2 N Zidi,1,2 J Raymond,1,2 Z Aktary,1,2 N Charoenchon,1,2 V Petit1,2 and L Larue1,2
1 Normal and Pathological Development of Melanocytes, Institut Curie, PSL Research
University, INSERM U1021, Orsay, France and 2 Univ Paris-Sud, Univ Paris-Saclay, CNRS
UMR 3347, Orsay, France
The Wnt/β-catenin signaling pathway plays a key role during embryonic development, homeostasis
and cancer. The role of β-catenin in melanocyte lineage establishment and homeostasis has been
elucidated, but its role in melanoma remains poorly defined. In particular, its function in cell
invasion is controversial. Especially, we generated a signature of β-catenin activation to emerge
proteins of interest including known β-catenin target genes (AXIN2, APCDD1, NKD1, SP5, NOTUM,
ZNRF3, CCND1 and PPARD) and new genes (SLC1A5, SLC7A11, SLC24A4 and MICAL2). Our
signature gene most correlated with invasive cells is MICAL2. MICAL2 oxidizes actin filaments,
destabilizes them, and modifies the migratory power of cells. In melanoma cell lines, reduction or
induction reduces or increases the level of MICAL2, respectively. Decreasing the level of MICAL2
reduces migration, invasion and cell growth. Finally, a significantly unfavorable evolution for the
patient is associated with a strong expression of MICAL2 and its invasive power. In conclusion,
the identification of a transcriptional signature of β-catenin activation in melanoma is an important
step towards understanding the role of β-catenin during melanomagenesis. MICAL2 which is
pharmacologically targetable is an example.

Introduction of a Novel Multispectral Imaging Screening Algorithm to Distinguish Malignant
Melanoma from Seborrheic Keratosis
A Bánvölgyi,1 S Bozsányi,1 K Farkas,1 K Lörincz,1 A Jobbágy,1 I Lihacova,2 A Lihachev,2
M Medvecz,1 N Kiss1 and NM Wikonkál1 1 Dermatology, Venereology, and Dermatooncology,
Semmelweis University, Budapest, Hungary and 2 Institute of Atomic Physics and
Spectroscopy, University of Latvia, Riga, Latvia
Malignant melanoma (MM) is in the background of the majority of skin cancer-related mortality. On
the other hand, seborrheic keratosis (SK) is a common benign lesion that in certain cases can mimic
MM. In this work, we utilized a multispectral imaging device prototype with LED illumination to
differentiate MM from SK, with the use of 405 nm autofluorescence and 525 and 660 nm diffuse
reflectance imaging. Intensity descriptors of the captured images were analyzed, including the ratios,
standard deviation and minimum and maximum of intensity values of the lesions in the investigated
channels. Particle analysis was performed to assess characteristic patterns of the lesions. Significantly
higher intensity values were found in SKs compared to MMs, especially on the autofluorescence
images. In addition, significantly more particles with high fluorescence were found in the SK lesions.
Based on these results, we created a novel algorithm that provides a parameter, the SK index, that can
distinguish MM from SK with a sensitivity of 91.9% and specificity of 57.0%. Based on our findings,
this algorithm may be introduced in the clinical practice as a screening method to differentiate MM
from SK based on the assessment of autofluorescence and diffuse reflectance imaging.
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Inhibition of DHODH reduces efficiently tumor growth in a subgroup of cutaneous squamous
cell carcinoma with a particular metabolic profile
L Dousset,1,2 P Michon,1 W Mahfouf,1 E Muzotte,1 G Guzzo,1 M Beylot-Barry1,2 and
H Rezvani1,3 1 Inserm BRIC UMR 1312, Bordeaux University, BORDEAUX, France,
2 Dermatology, Saint-Andre hospital, Bordeaux university hospital, BORDEAUX, France and
3 Aquiderm, Bordeaux university, BORDEAUX, France
Dihydroorotate dehydrogenase (DHODH) is the rate-limiting enzyme in the uridine monophosphate
(UMP) biosynthetic pathway and it is mostly located in the inner membrane of mitochondria,
catalyzing the transformation of dihydroorotate to orotate. DHODH has emerged as a new
therapeutic target in a wide spectrum of malignancies as de novo pyrimidine synthesis is extensively
used in rapidly proliferative cancer cell lines. Here, we aimed to identify the functional impact of
the potential detected metabolic heterogeneities on tumor features of cSCC and their responses to
DHODH inhibition. Concerning metabolic heterogeneities, we first characterized the metabolic
features of 8 cSCC cell lines through measurement of extracellular acidification rate and oxygen
consumption rate using extracellular flux analyses. Based on the rates of glycolysis, oxidative
phosphorylation and mitochondrial complexes activities, we stratified these cell lines in two
metabolic profiles. Evaluation of tumor growths after transplantation of these cell lines into NSG
mice revealed that cell lines with different metabolic profiles exhibited different features, namely
different aggressiveness and metastasis. Interestingly, the inhibitory efficiency of DHODH on tumor
growth and metastatic potency also depended on metabolic profiles of the cells. We found that the
expression level of DHODH was also different among cell lines and can be a marker to predict the
sensitivity to DHODH inhibition. DHODH overexpression in refractory cell lines rendered them
sensitive to DHODH inhibition. Thus, our data suggest that targeting DHODH through disruption of
the pyrimidine biosynthesis is a potential therapeutic target in a subgroup of cSCC with a particular
metabolic profile and that DHODH expression level can be used as a predicted biomarker of
response to DHODH inhibition-based metabolic therapy.

Functional studies on the pathogenic truncating mutations of CYLD
É Ádám,1 E Kelemen,2 J Danis,3 N Nagy,1 M Pál,1 N Rajan,4 L Kemény5 and M Széll1
1 Medical Genetics, University of Szeged, Szeged, Hungary, 2 Department of Dermatology
and Allergology, University of Szeged, Szeged, Hungary, 3 HCEMM-Skin Research Group,
Szeged, Hungary, 4 Translational and Clinical Research Institute, Newcastle University,
Newcastle upon Tyne, United Kingdom and 5 MTA-SZTE Dermatological Research Group,
Eötvös Loránd Research Network, University of Szeged, Szeged, Hungary
CYLD cutaneous syndrome (CCS) is a rare monogenic skin disease characterized by the development
of skin appendage tumors caused by mutations in the cylindromatosis (CYLD) gene. Recently
described Hungarian and Anglo-Saxon pedigrees that are affected by CCS carry the same
disease-causing truncating mutation of the CYLD gene (Arg936X) 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 have a more
severe phenotype that are not present in the Anglo-Saxon pedigree. Our in vitro functional 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.
To generalize this we broadened our investigations and included a newly identified (Tyr602X) and
already described (Arg758X and Arg936X) disease causing CYLD mutations leading to the formation
of premature stop codons causing truncations with different length of the ubiquitin-specific protease
(USP) catalytic domain of the CYLD protein. The effect of these nonsense mutations on NF-kB activity
in HEK293 cells as a consequence of the dysfunction of the CYLD protein was compared. Contrary
to our hypothesis, truncated CYLD protein which lacks the entire USP domain caused no elevated
NF-kB activation in our assay as compared to the effect of the overexpression of wt CYLD. We
assume that the truncated CYLD proteins have altered characteristics (structure and interaction with
partner molecules) that would explain our findings. To improve understanding, we have commenced
in silico molecule structure analysis of the truncated proteins.
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Squamous Cell Carcinoma – A Splicing Disease
L Milchsack, C Scarpini, A Enright, S Smith and N Coleman Department of Pathology, Unive,
Cambridge, United Kingdom
Squamous cell carcinomas (SCCs) are a group of tumors with shared molecular features across
organ types, few targeted treatments, and poorly defined drivers of carcinogenesis. We explored
the possibility that alternative RNA splicing is a fundamental mechanism of carcinogenesis across
SCC types. Exploiting large scale transcriptional profiling data, we found that splicing profiles
significantly differ between SCC and non-SCC cell lines and identified an SCC-specific splicing
signature which was characterized by retained intron, exon skipping, and isoform-level events
associated with pathways of tumor growth, invasion and metastasis. PCA-based cluster analysis
showed that splicing changes between SCCs and non-SCCs are driven by dysregulation of splicing
factor abundance and unrelated to mutations in splicing factors, cancer driver genes or markers of
squamous differentiation. The splicing-regulatory network built using motif enrichment and protein
network data revealed SRSF10 to be a major regulator of oncogenic splicing in SCC. Validation of
our results with TCGA and GTEx data confirmed many pan-SCC retained intron and exon skipping
events and supported the role of alternative splicing in regulating survival- and cancer-related genetic
programs in SCC. In summary, we show that splicing dysregulation in SCCs is not a mere passenger
phenomenon, but likely constitutes a critical driver of oncogenesis. This suggests that targeting
core splicing modulators, such as SRSF10, might be a viable therapeutic strategy to treat SCCs.

PTCH1 inactivation is sufficient to cause basaloid follicular hamartoma in pediatric Nevoid
basal cell carcinoma syndrome.
G Blanchard,1 A Yurchenko,2 O Pop,3 L Weibel,4 M Theiler,4 S Fraitag,5 E Guenova,1 L Flatz,3
S Nikolaev2 and D Hohl1 1 Dermatology and Venereology, CHUV, Lausanne, Switzerland,
2 Gustave Roussy, Villejuif, France, 3 Institute of Immunobiology, St.Gallen, Switzerland,
4 Kinderspital, Zurich, Switzerland and 5 Pathology department, Necker-Enfants Malades
Hospital, Paris, France
Nevoid basal cell carcinoma syndrome (NBCS, Gorlin syndrome) is a rare autosomal-dominant
entity and the most common hereditary form of basal cell cancer (BCC). Aberrant activation of Sonic
hedgehog pathway underlies BCC onset, and germline mutations of its components, mostly tumor
suppressor PTCH1, are causing NBCS. Basaloid lesions from pediatric patients with NBCS differ from
adult BCCs, both clinically and histologically. Here, we report results of a whole exome sequencing
of 15 basaloid lesions from three unrelated pediatric patients with NBCS, which correspond to
basaloid follicular hamartomas (BFH). In the majority of the lesions examined (11/15), we found a
complete inactivation of PTCH1. The somatic inactivation of the wild-type copy of PTCH1 occurred
mostly by deletion of chromosome 9q (6/15 cases), somatic inactivating mutation (4/15 cases) or
by copy-neutral LOH (1 case). In childhood BFHs, we observe 138.4 times less somatic mutations
per Mb that in sporadic BCC and 39.3 times less mutations that in adult NBCS patients. Moreover,
in lesions from children with NBCS, PTCH1 was the only gene affected by oncogenic events,
compared to adult BCCs, which harbor in the absolute majority of cases additional mutations. Our
findings indicate that complete inactivation of PTCH1 alone is not sufficient for BCC onset. Yet,
in the absence of other oncogenic events, it leads to BFH development. We postulate BFH to be a
benign, yet precursor lesion, which transforms into invasive BCC if additional second hit occurs.
We suggest direct removal of such lesions or their close monitoring with immediate excision if
any change occurs. BFHs should be recognized as initial stage of the cutaneous NBCS spectrum,
allowing an early set up of multidisciplinary surveillance protocols.

www.jidonline.org S83

ABSTRACTS | Melanoma and Other Skin Cancers
484

485

Melatonin induces melanoma cell death and synergizes with BRAF/MEK inhibitors by altering
cell bioenergetics
J Möller,1 A Wolnicka-Glubisz,2 F Neesen,1 CG Becker,1 V Raker,1 R Dreier,3 MK Tulic,4
K Steinbrink,1 M Böhm1 and K Kleszczynski1 1 Department of Dermatology, University of
Munster, Münster, Germany, 2 Department of Biophysics and Cancer Biology, Jagiellonian
University, Krakow, Poland, 3 Institute of Physiological Chemistry and Pathobiochemistry,
University of Münster, Münster, Germany and 4 Centre Méditerranéen de Médecine
Moléculaire (C3M), Université Côte d’Azur, Nice, France
Melanoma is a leading cause of cancer deaths worldwide. Although targeted therapy and
immunotherapy have improved the outcome of patients with metastatic disease, unwanted side
effects are a problem. Herein, by using human melanoma cell lines in vitro, we explore that
melatonin enhances anti-tumor activity of commonly used BRAF/MEK inhibitors, i.e. vemurafenib
(VF) and cobimetinib (CB), respectively. Our results have demonstrated that compared with VF/
CB alone, melatonin significantly reduced proliferation read-outs (colony assay, drop assay) and
induced of apoptosis (cleaved Casp-3, PARP) in melanoma cells. Concurrently, VF/CB+melatonin
decreased melanoma invasiveness-related protein (E-cadherin), inducible nitric oxide synthase
(iNOS), epithelial cell adhesion molecule (EpCAM), and proliferating cell nuclear antigen (PCNA);
important players in melanoma tumorgenesis, tumor growth, invasion and metastasis. In addition,
we also found that the combined treatment caused significant mechanistic changes in cellular
bioenergetics by (i) uncoupling of oxidative phosphorylation (OXPHOS), (ii) attenuation of glycolysis
(Seahorse assessment), (iii) dissipation of mitochondrial transmembrane potential (mtΔΨ) (FACS),
and (iv) changes in mitochondrial morphology (TEM). Our results extend previously published
data and they provide new perspectives and evidence for introduction of melatonin as an add-on
complementary therapy in future treatment of melanoma-affected patients.

Germline genetic association on efficacy of Immune-checkpoint inhibition in Metastatic
Melanoma patients
W Ouwerkerk,1 S Chielie,1 M Bekkenk,1 R Van Doorn,2 CU blank,3 JB Haanen,3 GA Hospers,4
T Kirchhoff5 and R Luiten1 1 amsterdam UMC, Amsterdam, Netherlands, 2 LUMC, Leiden,
Netherlands, 3 NKI, Amsterdam, Netherlands, 4 UMCG, Groningen, Netherlands and 5 NYU
Langone Health, New York, NY
Only ~50% of melanoma patients shows objective response to immune checkpoint inhibitor (ICI)
therapy. Currently, there are no reliable predictive biomarkers explaining ICI response heterogeneity.
From the ongoing effort of the IO-GEM international consortium that is set to pool a large resource
of ICI treated advanced stage melanoma patients, we have identified a subset of patients from
four IO-GEM centers, to be analyzed in this study. DNA was extracted from blood or saliva and
genotyped. We performed a GWAS to look for a genetic association between germline DNA and
ICI response in patients with advanced melanoma. We determined the association for both allcause mortality and clinical response of ICI therapy. The first results suggest that there is a loci
associated with overall survival located around CHST15 (Carbohydrate Sulfotransferase 15) gene
on chromosome 10.
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Liquid biopsy-based analysis using cell-free DNA from melanoma patients
A Kaneko,1 H Kanemaru,1,2 I Kajihara,1 H Kuriyama,1 T Kimura,1 S Sawamura,1 K Makino,1
J Aoi,1 S Fukushima1 and H Ihn1 1 Kumamoto University, Kumamoto, Japan and 2 Imperial
College London, London, United Kingdom
Since the demonstrated clinical success of BRAF/MEK inhibitors in patients with metastatic melanoma
harboring BRAF mutations, attention has been focused on liquid biopsy to detect BRAF mutations in
cell-free DNA (cfDNA) using droplet digital PCR (ddPCR) or next-generation sequencing methods. In
this study, we investigated gene mutations in tumor DNA and cfDNA collected from 43 melanoma
patients and evaluate their potential as biomarkers. ddPCR and CAncer Personalized Profiling
by deep Sequencing (CAPP-Seq) techniques were performed to detect gene mutations in plasma
cfDNA obtained from patients with metastatic melanoma. The sensitivity and specificity for BRAF
mutation detection using ddPCR in cfDNA were 54.5 % and 100 %, respectively. Additionally,
gene variants, including NRAS, TP53, GNAS, and MET, were detectable in the plasma cfDNA, and
the results were partially consistent with the results of those identified in the tissues. Among the
variants examined, copy numbers of MET mutations were consistent with the disease status in two
melanoma patients treated with a BRAF/MEK inhibitor. In conclusion, liquid biopsy using CAPPSeq and ddPCR has the potential to detect tumor presence and mutations, especially when tissue
biopsies are unavailable. Additionally, MET mutations in cfDNA may be a potential biomarker in
patients with metastatic melanoma.

Effect of UVB irradiation in epidermal melanocyte and melanoma cell differentiation and
apoptosis
C Casalou,1 JM Mayatra,1 K Wakamatsu2 and DJ Tobin1 1 Charles Institute of Dermatology,
University College Dublin, Dublin, Ireland and 2 Institute for Melanin Chemistry, Fujita
Health Unisversity, Aichi, Japan
Melanoma is a very heterogeneous neoplasm, with poor chemotherapeutic response. Despite
treatment advances, better definition of early molecular steps underlying melanomagenesis is
needed. Multiple distinct subpopulations of melanocytes may exist in epidermis, which could explain
cutaneous melanoma heterogeneity. Here we assess differentiation and apoptosis status of primary
melanocytes (HEM) and melanoma cells (FM3, FM55P, FM55M, SK-MEL-23), after in vitro challenge
with UVB irradiation (300 mJ/cm2) for 48h. Normal healthy skin explants (Caucasian (SPTI/II)
were also examined (6J/ cm2 for 48h). We confirmed, by IHC, multiple HEM subpopulations in the
stratum basale, expressing distinct differentiation markers (MITF, Sox10, c-Kit, CD90), which may
explain the variable susceptibility of HEM to oncogenic transformation. We determined the relative
levels of eumelanin and pheomelanin of multiple human melanoma cell lines by HPCL, finding that
SK-MEL-23 were pheomelanin-rich (88% pheomelanin: 12% eumelanin) whereas FM55M were
eumelanin-rich (11% pheomelanin 89% eumelanin) cells. MITF protein expression was highly
increased in pheomelanin-rich SK-MEL-23 cells and in amelanotic FM3 cells, compared with FM55P
and FM55M cells. MITF protein expression was markedly lower in the primary melanoma (FM55P)
versus the metastatic melanoma FM55M of the same patient. UVB irradiation in normal HEM
(in vitro and ex vivo) induced a marked downregulation in MITF protein expression. The cell cycle
arrest marker p21WAF1/Cip1, which can be pro-apoptotic in the presence of UVB-induced DNA
damage, was found to be markedly upregulated in primary melanoma cells (FM55P) and not in
the UVB-irradiated metastatic FM55M and SK-MEL-23 cells. UVB irradiation of the pheomelaninrich SK-MEL-23 cells was associated with potent caspase-3 activation. This study underlines the
importance of assessing pigment cell photo-response to UVB in the context of melanin subtype
and melanoma stage/progression.

S84 Journal of Investigative Dermatology (2022), Volume 138

Mast cells alter the invasive properties of melanoma cells in vitro
VF Rauca, CI Iuliano, K Mayer, S Kaesler and T Biedermann Forschungsgruppe Allergologie
und Immunologie, Klinik und Poliklinik für Dermatologie und Allergologie Technische
Universität München, Munich, Germany
Mast cells (MC) function as effector cells in diverse settings and can also inhibit or promote
tumors depending on microenvironment. However, despite recent understanding, the molecular
mechanisms underlying the orchestrating roles played by MC in the tumor microenvironment
(TME) are incompletely understood. Our data and work by others highlighted a protective role of
MC in melanoma. We showed that MC accumulate at the site of human and murine melanoma
in significantly higher numbers compared to melanoma-free skin. Moreover, by using mast cell
signatures in melanoma patients, we found that mast cell gene expression has an impact on human
survival. Interestingly, we demonstrated that MC can be instructed to orchestrate effective antitumor
immune defence in melanoma through recruitment of tumor specific T cells via secretion of CXCL10.
Therefore, the goal of our current research was to investigate how MC shape melanoma biology in
absence of overt stimulation. Thus, we used the low-metastatic B16.F1 and high-metastatic B16.F10
murine melanoma cell lines. After co-culturing melanoma cells and MC in various ratios for 24h,
there was no direct effect on tumor cell proliferation on both cell lines. However, transwell migration
assays showed that mast cells have a direct impact on tumor cell migration capacity, stronger in case
of low-metastatic B16.F1 cells. In addition, live cell migration imaging assays showed that mast cell
secretome modulates the migration capacity of B16.F1 cell line. The sonicated MC supernatant was
the most efficient in reducing melanoma cell migration in this case. In accordance, an upregulation
of the epithelial marker E-cadherin (E-Cad) mRNA expression was reported when B16.F1 cells were
treated with MC supernatant. Our findings show that unstimulated mast cells can alter the invasive
potential of melanoma cells in vitro, showing good perspective for further investigations of the
molecular mechanisms involved in MC-mediated antitumor defence.

Expression of C1q by macrophages in tumor microenvironment is associated with progression
of cutaneous squamous cell carcinoma
K Viiklepp,1 L Nissinen,1 M Kallajoki,2 S Meri,3 V Kähäri1 and P Riihilä1 1 Department of
Dermatology, University of Turku and Turku University Hospital, Turku, Finland, Turku,
Finland, 2 Department of Pathology, University of Turku and Turku University Hospital,
Turku, Finland, Turku, Finland and 3 Department of Bacteriology and Immunology and
the Translational Immunology Research Program, University of Helsinki, Finland, Helsinki,
Finland
Cutaneous squamous cell carcinoma (cSCC) is the most common metastatic skin cancer. The
incidence of cSCC and its precancerous forms is increasing globally. Previous studies have
shown a tumor promoting function of complement system in cSCC. We have shown that C1r and
C1s, components of the classical pathway, are upregulated in cSCC cells compared to normal
keratinocytes and promote the growth, vascularization and invasion of cSCC tumors in vivo. Here
we have investigated the expression of classical pathway component C1q in cSCC. The expression
of complement genes in RNA samples of cSCC tumors and normal skin in vivo was determined
with Nanostring Cancer Immune Panel and qRT-PCR. These results showed, that the mRNA levels
for C1QA, C1QB, C1QC variant 1 and C1QC variant 2 were significantly higher in cSCC tumors
than in normal skin. Immunohistochemical analysis for C1q showed stronger specific cell surfaceassociated staining intensity in cSCCs (n=262) than in premalignant epidermal lesions (actinic
keratoses, n=38), in cSCC in situ (n=45), benign epidermal papillomas (seborrheic keratoses, n=17)
and normal skin (n=95) in vivo. Prominent expression of C1q was detected in macrophages in
the peritumoral microenvironment and in intratumoral macrophages in cSCC tumors. In addition,
expression of C1q was detected in stromal fibroblasts in cSCCs. These results provide new evidence
for the role of macrophage-derived C1q in the progression of cSCC to invasive stage. The results
suggest C1q as a molecular marker for the progression of cSCC and as a potential new therapeutic
target for advanced and metastatic cSCC.
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Variation in epidermal mutation burden after field treatment with topical 5-fluorouracil
R Lee,1,2 H Wong,1 S Brown,1 E Roy1 and K Khosrotehrani1,2 1 The University of
Queensland Diamantina Institute, The University of Queensland, Brisbane, QLD, Australia
and 2 Dermatology Department, Princess Alexandra Hospital, Brisbane, QLD, Australia
Cutaneous field cancerization resulting from chronic ultraviolet radiation has a high burden
of clinical and subclinical actinic damage. Field treatment with topical 5-fluorouracil (5-FU) is
effective in treating field cancerization. Based on the concept of field cancerization, resulting
from the accumulation of genetic alterations, we hypothesised that field therapies are effective at
reducing future keratinocyte cancer formation through decreasing the epidermal mutation load.
In our study, adult patients aged 45 years or older with evidence of photodamaged forearms were
recruited. A 2mm (diameter) punch biopsy was collected from an area devoid of skin cancers and
hyperkeratinisation on the dorsal forearm, to calculate the epidermal mutation burden before and
after field treatment with topical 5-FU. A saliva sample was collected for reference genomic DNA.
The number of keratotic lesions on the target forearm was assessed clinically before and after field
treatment. A patient-reported symptom score was used to assess pain, erythema, itching, crusting,
burning, scaling and swelling. Of the 12 patients recruited, the average percentage decrease in
the number of keratotic lesions following 5-FU field treatment was 68% (-5 – 100%). Patients
completed an average of 40 (21 – 56) applications of 5-FU. The average symptom score was 7.9
out of 21 (4 – 18). The change in epidermal mutation burden following field treatment was variable
(P = 0.81). It was reduced in half of the patients, but this did not correlate with the clinical response
nor symptoms. In conclusion, topical 5-FU as a field treatment was not associated with a decrease
in epidermal mutation burden despite a clinical reduction in keratotic lesions on the photodamaged
forearm and symptom severity. Instead of reducing field cancerization through decreasing the
mutation load, an alternative mechanism of action of topical 5-FU is possible, such as through
stimulation of local immune response.

Education level is associated with increased sun exposure, but also ultraviolet radiation
protection and melanoma awareness in a high-risk population in Switzerland
AM Mueller, E Gössinger, L Kostner, M Amaral, S Huber, M Kunz, A Navarini and LV Maul
Department of Dermatology, University Hospital Basel, Basel, Switzerland
The global incidence of melanoma has risen rapidly over the last decades in Caucasian populations
with Switzerland reporting among the highest rates in Europe. Ultraviolet (UV) radiation is one
of the main risk factors for melanoma. Our aim was to investigate the UV protection behavior
and melanoma awareness in a high-risk cohort for melanoma. In this prospective monocentric
study comparing 2D- and 3D-imaging with deep-learning based risk assessments and routine
skin cancer screenings by dermatologists for early detection of melanoma, we assessed general
melanoma awareness and UV protection habits in high-risk patients for melanoma (≥ 100 nevi, ≥ 5
dysplastic nevi, known CDKN2A mutation and/or positive family history) and melanoma patients
by questionnaires. Between 01/2021 and 03/2022, a total of 269 patients (mean age 54±14 years,
52% male, 53.5% high-risk, 46.5% melanoma patients) were included. We observed a trend of
using higher sun protection factor (SPF) among melanoma vs. high-risk patients (SPF 50+: 48%
[n = 60] vs. 26% [n = 37]). The UV protection in terms of sunscreen use with SPF ≥ 30 was
significantly higher among subjects with college or university degree compared to patients with
lower levels of education (p = 0.0007). Interestingly, we found an inverse observation for annual
sun exposure as patients with a higher education level spent significantly more time in the sun
(p = 0.041). Neither positive family history for melanoma nor gender or Fitzpatrick skin type
influenced sun protection behavior regarding the SPF used and the amount of sun exposure per year.
Study participation led to an improved sun protective behavior as 51% reported using sunscreen
more frequently after inclusion. UV protection remains a crucial factor in melanoma prevention.
We suggest to further raise melanoma awareness in public skin cancer prevention campaigns with
particular focus on individuals with low education levels.

Altered focal adhesion pattern of G0-positive melanoma cells
A Esimbekova, I Zinchenko, N Palkina and T Ruksha Pathophysiology, Krasnoyarsk State
Medical University, Krasnoyarsk, Russian Federation
Cancer cell drug resistance develops via several mechanisms, including apoptosis evading, drug
efflux, cell reprogramming, DNA repair. Recently numerous data pointed out an ability of cancer
cells reversibly exit from cell cycle to enter in G0 phase that may favor cancer cell survival.
Therefore, the goal of the study was to determine transcriptional phenotype associated with
quiescent/senescent state acquisition. Melanoma cells were treated by Dacarbazine to induce
their transition in G0 phase of a cell cycle followed by Ki-67 and flow cytometry-based cell cycle
analysis. Beta-galactosidase expression was identified by hydrolysis of 5-bromo-4-chloro-3-indolyl
β-D-galactopyranoside resulting in blue staining of beta-galactosidase positive cells. Microarray was
performed to access transcriptional profiling alterations. Cell adhesion capacities of G0-positive
cells were determined by centrifugal force. Indeed, 1.2 mmol Dacarbazine induced a 4-fold
increase in the percentage of G0-positive BRO and SK-MEL-2 cells that was also visualized by
Ki-67 immunostaining. Opposite, the percentage of beta-galactosidase-positive cells was increased
in SK-MEL-2 from 0.3 to 0.7% and did not altered in BRO cells. According to transcriptomic study
the top signal pathways enriched among dysregulated genes were «Cell cycle», «p53 transcriptional
gene network», «Focal adhesion». Next, a cell adhesion assay was performed in melanoma cells
following treatment with Dacarbazine. Both BRO and SK-MEL-2 cells exhibited an elevated
percentage of G0-positive cells among the adhesive cells. In conclusion, human melanoma cells
may enter to G0 under Dacarbazine treatment that results in significant alterations in transcriptional
profile. Besides, G0-positive melanoma cells demonstrated enhanced adhesive capacities that may
be related to a pre-metastatic niche formation and cancer cell dissemination.

Distinct antibody clones detect PD-1 checkpoint expression and block PD-L1 interactions
on live murine melanoma cells
C Martins,1 M Silva,1 Y Itoh,1 E Rasbach,1,2 MV Heppt,1,3 A Meurer,1 A Brandenburg,1,4
SR Barthel1 and TF Schatton1,5 1 Dermatology, Harvard Skin Disease Research Center,
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 2 Surgery, University
Hospital Mannheim, Heidelberg University, Mannheim, Germany, 3 Dermatology, University
Hospital Erlangen, Friedrich-Alexander-University (FAU) Erlangen-Nuremberg, Erlangen,
Germany, 4 Dermatology and Allergology, University Hospital Bonn, Bonn, Germany and
5 Medicine, Boston Children’s Hospital, Harvard Medical School, Boston, MA
Monoclonal antibodies (abs) targeting the programmed cell death 1 (PD-1) immune checkpoint
pathway have revolutionized tumor therapy. Because T-cell-directed PD-1 blockade boosts tumor
immunity, anti-PD-1 abs have been developed for examining T-cell-PD-1 functions. More recently,
PD-1 expression has also been reported directly on cancer cells of various etiology, including in
melanoma. Nevertheless, there is a paucity of studies validating anti-PD-1 ab clone utility in specific
assay types for characterizing tumor cell-intrinsic PD-1. Here, we demonstrate reactivity of several
anti-murine PD-1 ab clones and recombinant PD-L1 with live B16-F10 melanoma cells, using
multiple independent methodologies, positive and negative PD-1-specific controls, including PD-1overexpressing and PD-1 knockout cells. Flow cytometric analyses with two separate anti-PD-1
ab clones, 29F.1A12 and RMP1-30, revealed PD-1 surface protein expression on live B16-F10
melanoma cells, which was corroborated by marked enrichment in PD-1 gene (Pdcd1) expression.
Immunoblotting, immunoprecipitation, and mass spectrometric sequencing confirmed PD-1 protein
expression by B16-F10 cells. Recombinant PD-L1 also recognized melanoma cell-expressed PD-1,
the blockade of which by 29F.1A12 fully abrogated PD-1:PD-L1 binding. Together, our data
provides multiple lines of evidence establishing PD-1 expression by live B16-F10 melanoma cells
and validates ab clones and assay systems for tumor cell-directed PD-1 pathway investigations.
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Low plasma fibrinogen levels are associated with poor prognosis in cutaneous angiosarcoma
of the head and neck
T Taki,1 S Mori,3 Y Murakami,1 T Urata,2 M Okumura,4,1 H Akanabe,1 A Ebata,1
S Imai,1 K Yokota1 and M Akiyama1 1 Dermatology, Nagoya university, Nagoya, Japan,
2 Dermatology, Urata skin clinic, Nagoya, Japan, 3 Dermatology, Toyohashi Municipal
Hospita, Toyohashi, Japan and 4 Dermatology, National cancer center hospital, Tokyo, Japan
Angiosarcomas are malignant vascular tumors that account for 2% of all soft-tissue sarcomas. Due
to the rarity of angiosarcomas, the prognostic factors are seldom reported. Here, we investigated
plasma fibrinogen levels as a prognostic factor for angiosarcoma of the head and neck (ASHN). This
retrospective study reviewed a cohort of patients histologically diagnosed with ASHN at Nagoya
University Hospital between April 2006 and July 2019. The 22 patients with ASHN included in the
present study. The cutoff value of plasma fibrinogen levels was determined to be 257 mg/dL. The
Kaplan–Meier curve showed the OS rate to be significantly higher in the high plasma fibrinogen
group than in the low plasma fibrinogen group (p=0.0027). The univariable model showed that
patients with low plasma fibrinogen levels had a significantly poor OS [hazard ratio 6.78, 95%
confidence interval 1.63 to 28.2, p-value of 0.008503]. Recently, high plasma fibrinogen levels were
reported to predict poor prognosis in several malignancies. Unexpectedly, the present study suggests
that low plasma fibrinogen levels predict poor prognosis. ASHN is an extremely hemorrhagic tumor.
From repeated microbleeds and blood coagulation in ASHN lesions, plasma fibrinogen is considered
to be consumed and to decrease in patients with ASHN. Therefore, we speculate that the reduced
plasma fibrinogen levels might reflect tumor burden indirectly. In conclusion, the present study
suggests that pre-treatment plasma fibrinogen levels are a useful prognostic factor for ASHN that
may reflect tumor burden.

Clinicopathologic Characteristics of Trauma-Related Nail Apparatus Melanoma: A
Comparative Study According to the Presence of Trauma Prior to Melanoma Development
M Choi, H Cho, C Won, S Chang, M Lee and W Lee Dermatology, Asan medical center,
Seoul, Korea (the Republic of)
Nail apparatus melanoma (NAM) is a subtype of cutaneous melanoma occurring at nail units and
belongs to the acral lentiginous melanoma subgroup. Due to its unique anatomical structure to
protect acral site, mechanical trauma may have a clinicoprognostic impact on NAM. Therefore,
we investigated the clinicoprognostic and histopathological characteristics of NAM according to
the presence of trauma history prior to melanoma development. Clinicopathological and follow-up
data of patients with NAM according to trauma history were obtained. We included 87 patients with
NAM, 21.8% of whom had a previous trauma history. Trauma-related NAMs were more likely to
involve toenail (p = 0.040), include high proportion of amelanotic melanomas (p = 0.038) as well
as nail bed tumor (p = 0.013), and have longer time interval between the onset of nail change and
confirmed diagnosis (p = 0.012). Moreover, survival analysis revealed that trauma-related NAMs
more frequently showed progression in general (p = 0.034) and nodal metastasis (p = 0.047) and had
worse prognosis in terms of progression free survival (p = 0.004). In conclusion, NAMs with previous
trauma have unique clinicoprognostic characteristics. The specific clinicopathological features
of NAMs according to trauma indicate that trauma may play a role in melanoma development.
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Comprehensive analysis of extracellular vesicles surface markers produced by normal
keratinocytes human cutaneous squamous cell carcinoma cell lines reveals phenotypic
heterogeneity
C Li,1 C Sun,1 JJ Elton,1,2 W Lohcharoenkal,2 A Görgens,3 S El Andaloussi,3 E Sonkoly1 and
A Pivarcsi1 1 Department of Medical Biochemistry and Microbiology, Uppsala University,
Uppsala, Sweden, 2 Department of Medicine, Karolinska Institutet, Stockholm, Sweden and
3 Department of Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden
Cutaneous Squamous Cell Carcinoma (cSCC) is a keratinocyte-derived skin cancer with an
increasing incidence worldwide. Extracellular vesicles (EVs) are small membrane-bound vesicles
that are produced by virtually all cells of the human body. EVs play important roles in intercellular
communication in particular in the tumor microenvironment. Despite the essential role of the
stroma in cSCC growth and progression little is known about the role and characteristics of cSCCderived EVs. The goal of this project was to systematically characterize the cell surface markers
of normal keratinocyte- and cSCC-derived EVs. To this end, EVs were isolated from conditioned
medium of normal human epidermal keratinocytes (NHEKs) and human cSCC cell lines (UT-SCC-7,
UT-SCC-111 and A431) by size-exclusion chromatography. EVs were characterized by nanoparticle
tracking analysis (NTA) for size distribution and concentration. Tetraspanin-positive EVs were
identified by FACS using specific antibodies recognizing CD9, CD63 or CD81. The expression
of 37 surface proteins was analyzed by multiplex bead-based flow cytometry assay. Results from
our analysis suggest that cSCC cell lines secrete an increased number of EVs relative to NHEKs. In
terms of cell surface markers, we detected an unusual heterogeneity among cSCC cell lines: while
there was a number of cell surface proteins that were expressed exclusively on cSCC-derived EVs
there was no EV surface marker which was completely absent from NHEK-EVs but present on the
EVs of all three cSCC cell lines. These results suggest that there is a substantial heterogeneity among
cSCCs in terms of EV-surface markers, which could limit the utility of EVs in distinguishing healthy
skin cells from cancer cells.

Protein biomarkers in the paraffine-archived human melanoma samples
L Szadai,1 E Velasquez,2 B Szeitz,3 N Pinto de Almeida,4 ÁJ Jánosi,1 L Kemény,1,5 G MarkoVarga4 and IB Németh1 1 Department of Dermatology and Allergology, University of Szeged,
Szeged, Hungary, 2 Department of Translational Medicine, Lund University, Section for
Clinical Chemistry, Lund, Sweden, 3 Department of Internal Medicine and Oncology,
Semmelweis University, Budapest, Hungary, 4 Department of Biomedical Engineering,
Lund University, Clinical Protein Science & Imaging, Biomedical Centre, Lund, Sweden and
5 HCEMM-USZ Skin Research Group, Szeged, Hungary
Since there are only a few tissue markers used in the routine histopathology of melanoma, there
is an unmet need for novel protein discovery for both prognostic and predictive implications.
Our introduction of formalin-fixed paraffin-embedded (FFPE) melanoma samples provides new
opportunities to understand the progression of melanoma. The study was based on the previously
archived 175 human FFPE primary and metastatic melanoma samples which were annotated by
an enhanced pathology validation for mutated BRAF protein and analyzed by high-resolution mass
spectrometry. The gained results were correlated with the clinicopathologic (survival and therapy
response) data of the melanoma patients. Protein expressions formed different sample clusters due
to enrichment for shorter and longer survival. Regarding the prediction of the immunotherapy
response, VEGFA-VEGFR2, RNA splicing, and immunoregulation pathways were correlated with
patient outcome. The metabolic pathways and extracellular matrix regulation have also been proven
as significant actors in BRAF inhibition. The heterogeneity of the BRAF mutation detection through
the comparison of immunohistochemistry and DNA sequencing data, as well as protein expression
of melanoma may create the opportunity for personalized medicine and translational medicine
purposes, highlighting the importance of the paraffin-archived material during the progression of
the melanoma.
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The effects of commercial transwell-system and six different types of the medium on the
expansion of the 3D-printed collagen scaffolds loaded with cryopreserved patient-derived
melanoma explants.
Y Jeong, W Yun and S Jin Department of Mechanical Engineering, Tech University of Korea,
Si-heung City, Korea (the Republic of)
A previous study from our laboratory demonstrated the effects of in vitro three-dimensional(3D)Printed collagen scaffolds on the maintenance of cryopreserved patient-derived melanoma explants.
However, it remains unknown precisely whether culture condition influences the maintenance of
the 3D-printed collagen scaffolds loaded with cryopreserved patient-derived melanoma explant(3DPCS-PDME). To optimize the culture conditions of 3D-PCS-PDME), the 3D-printed collagen scaffolds
were manufactured with a 3DX bioprinter. The 3D-printed collagen scaffold-on-frame construction
was loaded with Fragments of cryopreserved PDMEs (approximately 1- 2 mm) and incubated
with/without a transwell chamber in six different types of media (DMEM high-glucose; MEM a;
DMEM/F12; RPMI1640; fibroblast basal medium (FBM); mesenchymal stem cell growth medium)
for 7 days. The results reveal that the culture condition of MEM a, DMEM/F12, and FBM with a
transwell chamber provides a good environment for maintaining the 3D-PCS-PDME, compared
with the typical culture method. In addition, the stability of the 3D-PCS-PDME under the transwell
chamber method shows higher than the typical culture method. Taken together, our findings
suggest that optimization of culture conditions might serve as an important factor for building up
3D alternative animal-free testing and its microenvironment using cryopreserved patient-derived
melanoma explants.

Photodynamic therapy optimization after 5-Fluorouracil treatment in Squamous Cell
Carcinoma
J Nicolás Morala,1,2 D Perosanz Lobo,2 Á González Urchaga,1 M Gallego-Rentero,1,2
Á Juarranz1,2 and S Gonzalez-Rodriguez3,2 1 Biology, Universidad Autónoma de Madrid,
Madrid, Spain, 2 Instituto de Investigación Ramón y Cajal, Madrid, Spain and 3 Medicine,
Universidad de Alcalá de Henares, Alcalá de Henares, Spain
Non-melanoma skin cancer (NMSC) is the most common type of cancer worldwide, being
subdivided in two types: basal cell carcinoma (BCC) and squamous cell carcinoma (SCC). SCC
is more aggressive than BCC, triggering severe health and aesthetic complications. Among noninvasive therapies to treat SCC, Photodynamic therapy (PDT) and 5-Fluorouracil (5-FU) are
frequently employed in clinic. PDT uses a photosensitizing agent which in the presence of red
light produces reactive oxygen species (ROS) causing cell death. 5-FU is a chemotherapeutic drug
that inhibits thymidylate synthase, repressing cell cycle. Although satisfactory results are generally
obtained, some cells can survive, proliferate and even disseminate, producing tumor relapses. In
sense, we aim to study the role of 5-FU resistance development on SCC and BCC, evaluating the
efficacy modulation to other therapies, focusing specifically on PDT. To study these processes, we
isolated resistant lines to 5-FU of SCC13 and CSZ exposing them to 10 cycles of 72-hour 5-FU
(10 μM). The viability assay MTT was used after each treatment to confirm and tested resistances.
PpIX accumulation was studied by flow cytometry as well as its localization since it is related with
the cell death. ROS production was evaluated measuring the fluorescence intensity after PDT. In
addition, After, an evaluation of the PDT resistance was measured by MTT assay and 3D-spheroids.
We observed SCC13 5-FU resistant line increased its sensibility to PDT damage showing a higher
PpIX localization in membrane and lysosome and ROS production. In BCC, the opposite tendency
was shown. As conclusion, 5-FU pretreatment favors the sensibility to PDT damage in 2D and 3D
cultures in SCC but lower it in BCC. Although further studies are needed, 5-FU optimizes PDT
efficacy in SCC models.
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miR-204-5p mimic application induces BCL2 and SIRT1 elevated expression levels in lungs
and BCL2 elevated levels in kidneys of melanoma B16-bearing mice
E Lapkina,2 A Esimbekova,1 N Palkina1 and T Ruksha1 1 Pathophysiology, Krasnoyarsk State
Medical University, Krasnoyarsk, Russian Federation and 2 Pharmacy, Krasnoyarsk State
Medical University, Krasnoyarsk, Russian Federation
MicroRNAs are small non-coding RNA molecules involved in the epigenetic regulation of
carcinogenesis. miR-204-5p was shown to be among the most downregulated miRs in melanoma
versus benign melanocytic lesions. SIRT1 as a gene target of miR-204-5p regulates proliferation,
apoptosis, migration of cancer cells whereas BCL2 is a well known by it’s antiapoptotic functions.
Therefore melanoma B16-bearing mice were treated by synthetic mimic of miR-204-5p administered
intraperitoneally once in three days within two weeks. PBS was used as a Control and scrambled
antisense oligonucleotides were used as a Negative Control. miR-204-5p overexpression resulted in
the increase of SIRT1 expression levels in the lungs versus Control (p=0.017) and Negative Control
(p=0.043), as well as in an increase of BCL2 expression in the lungs as compared to the Control
(p=0.043). Besides, BCL2 expression was increased in the kidneys of miR-204-5p mimic-treated
animals versus the Control group animals. miR-204-5p mimic application did not altered miR204-5p target gene expression levels in melanoma B16 tumors as well as tumors weight and volume.
Animals from all groups studied did not show any signs of toxicity. Antisense oligonucleotidesbased therapy triggers gene expression levels alterations in distant organs but not in a tumor itself
that could be considered for anticancer effects in distant organs as adjuvant treatment approaches.

Serum cell-free DNA as a new biomarker in cutaneous T-cell lymphoma
Y Mizuno,1 S Shibata,1 T Miyagaki,2 Y Ito,1 H Taira,1 T Hisamoto,1 K Oka,1 N TakahashiShishido,1 H Boki1 and S Sato1 1 University of Tokyo Graduate School of Medicine, Tokyo,
Japan and 2 Department of Dermatology, St. Marianna University School of Medicine,
Kanagawa, Japan
In recent years, circulating cell-free DNA (cfDNA) has received a great attention as a biomarker
for various cancers. Many reports have shown that serum cfDNA levels are elevated in cancer
patients and their levels correlate with prognosis and disease activity. The aim of this study was
to measure serum cfDNA levels in cutaneous T-cell lymphomas (CTCL) patients and to evaluate
their correlations with hematological and clinical findings. Serum cfDNA levels in CTCL patients
were significantly higher than those in healthy controls, and their levels gradually increased with
the progression of the disease stage. Positive correlations were detected between serum cfDNA
levels and those of lactate dehydrogenase, thymus and activation-regulated chemokine and soluble
IL-2 receptor as well as neutrophil and eosinophil count in peripheral blood and neutrophil-tolymphocyte ratio. Furthermore, CTCL patients with higher serum cfDNA levels both in early and
advanced stages exhibited a significantly worse prognosis. Taken together, these results suggest
the potential of cfDNA as a new biomarker reflecting prognosis and disease activity in CTCL.
CfDNA levels may serve as an indicator for considering the intensity and timing of subsequent
therapeutic intervention.
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Analysis of checkpoint inhibitor therapy-associated pemphigoid in a series of five Bulgarian
patients
E Valeva, K Drenovska, MA Shahid, D Serafimova, V Mateeva, L Miteva and S Vassileva
Department of Dermatology and Venereology, Medical University - Sofia, Sofia, Bulgaria
Programmed cell death 1 (PD-1) inhibitors used as target anti-cancer immunotherapy have been
largely reported for their cutaneous immune-related adverse events (irAEs) ranging from xeroderma
or pruritus to atopic dermatitis, psoriasis, vitiligo, etc. Autoimmune blistering diseases (AIBD) from
the pemphigoid spectrum, namely bullous pemphigoid (BP) and rarely lichen planus pemphigoides
(LPP) have also been associated with checkpoint inhibitors (CI). There is a growing interest in
investigating their causal relation, characteristics, and treatment response. The aim of our study was
to analyze retrospectively the clinico-pathologic and immunologic correlations in a series of five
patients diagnosed at the Department of Dermatology and Venereology, Medical University–Sofia
with AIBD from the pemphigoid spectrum following CI treatment. During the period December
2019 - April 2022 five patients (4 women and 1 man), aged between 55 and 72 years (median 69)
were admitted to our department for a generalized blistering eruption following treatment
with pembrolizumab for melanoma. The time interval between CI therapy initiation and AIBD
diagnosis was 6 to 113 weeks (median 20). Routine laboratory tests, histological examination,
immunopathological and immunoserological results were compatible with BP in 4 patients and LPP
in one patient. All patients experienced a severe course of the disease. Combined topical and systemic
corticosteroid therapy, together with adjuvants in isolated cases resulted in clinical improvement.
CI therapy has been discontinued in all cases and upon BP resolution it was re-administered in
one patient. There is growing evidence that CI nonspecifically activate the immune system and
induce autoimmunity. In contrast to previous reports, in our CI-induced pemphigoid series the
disease severity required systemic combined treatment and CI therapy could not be re-introduced
in most patients. Further studies are required to unveil the relationship between irAE and CI therapy.

Decreased non-melanoma skin cancer prevalence in vitiligo patients: A protective role for
the P53 pathway?
A Rooker, F Vreeswijk, G Krebbers, C Wu, L Jaspars, D tio, M Bekkenk, R Luiten and
WJ Bakker Department of Dermatology and Netherlands Institute for Pigment Disorders,
Amsterdam University Medical Centers, Amsterdam, Netherlands
Non-melanoma skin cancer (NMSC) represents the most frequent type of cancers among Caucasians.
Consisting of basal cell carcinoma (BCC) and squamous cell carcinoma (SCC), which both develop
in the epidermis of the skin. The incidence of NMSC has increased by 33% over the past 10 years.
The steadily increasing number of cases continue to cause burden to society and health care.
Vitiligo is an autoimmune disease characterized by white depigmented skin lesions due to local
loss of melanocytes. We showed the protective effect of vitiligo against melanoma and clinical and
epidemiological data suggest that vitiligo may also suppress NMSC. Non-immunological pathways,
such as the p53 pathway of which increased expression has been found in vitiligo skin, could
be involved in the protection against NMSC. The aim of this study is to explore the potential
role of p53 expression in vitiligo skin and its relation to NMSC. Validation of the increased P53
expression in vitiligo skin will be done using lesional and nonlesional biopsies versus healthy skin.
Additionally, p53 deregulation in keratinocytes and infiltrating immune cells will be explored
using two independent scRNAseq vitiligo datasets and confirmed using immunohistochemistry.
Furthermore we will analyze p53 expression in BCCs from a vitiligo patient who developed haloregions (depigmented regions) around superficial BCCs that partially went into regression, while
nodular BCCs without a halo did not. Additionally, we will investigate if p53 expression correlates
NMSC regression. Finally we will explore if imiquimod also induces p53 expression in normal skin.

Serum S100B and LDH biomarkers as potential predictive markers of metastatic melanoma
EA Janka, T Toka-Farkas, B Ványai, T Várvölgyi and G Emri Department of Dermatology
Faculty of Medicine, University of Debrecen, Debrecen, Hungary
Melanoma is a malignant skin tumor in which progression of the disease occurs most frequently in
the first 3 years after removal of the primary tumor, and metastasis can occur at any time and any
place. However, early detection of disease progression improves prognosis and patient survival,
and tumor markers may help us in this. Serum markers and radiological imaging methods are used
in daily practice, but serum markers may be more readily available and more suitable for close
monitoring of the disease. However, according to the current melanoma guideline, “there is no
consensus on the suitability of blood tests for monitoring the disease”. Our research team performed
a meta-analysis study of serum S100B and lactate dehydrogenase (LDH), concluding that S100B is a
better biomarker for identifying distant metastasis in terms of diagnostic impact, but both biomarkers
were independent and strong prognostic markers. The objective of this study was to determine the
diagnostic and prognostic abilities of serum S100B and LDH in our patients with melanoma. In
the study we processed data of more than 200 patients with malignant melanoma diagnosed at
Department of Dermatology University of Debrecen. Based on the radiological imaging methods at
the end of the therapy the outcome of disease was divided into three categories: progressive disease,
stable disease and partial or complete response. The investigated biomarkers were serum S100B and
LDH. The discriminative ability (Area Under the Curve, sensitivity, specificity, diagnostic accuracy)
and overall survival rates were calculated. The results showed that the survival was significantly
worse in the group with high S100B and high LDH levels at the start of therapy. According to our
results, based on the baseline laboratory parameters, serum S100B and LDH are relevant prognostic
markers in patients with metastatic melanoma.

Unusual presentation of classic Kaposi’s sarcoma
C Mutu,2 S Bucur,1,2 ED Serban,2 M Ciurduc,2 A Savu,2 R Olteanu2 and M Constantin1,2
1 “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania and 2 IInd
Department Dermatology, Colentina Clinical Hospital, Bucharest, Romania
Kaposi’s sarcoma is vascular neoplasia, with purplish, infiltrative lesions and the possibility of
affecting the viscera or lymph nodes, that can be classified into 4 categories: epidemic (related to
HIV infection), classical (elderly men in the Mediterranean basin), endemic (Africa) and iatrogenic
(immunosuppressive therapy). Case presentation Will illustrate the case of a 69-year-old man,
without personal pathological history, who came to the consultation for an erythematous–slightly
purplish plaque, glossy, supple, mobile, well defined, irregular in shape, with a diameter of 5 cm
located at the level of the foreskin, with a 2-month onset, asymptomatic. The presumptive clinical
diagnosis was nonspecific balanitis and we recommend treatment with local corticosteroids. After
30 days, at the follow-up visit, the appearance of the lesion was stationary. We rethink the clinical
diagnosis with the suspicion of Zoon balanitis or Queirat erythroplasia. By mutual agreement with
the patient, it was decided to perform a punch biopsy, which confirmed the diagnosis of Zoon
balanitis. We described the therapeutic options to the patient, but he refused any therapeutic
alternative, preferring the follow-up attitude. After another 7 months, the patient presented in our
clinic for the appearance of new, nodular, purplish lesions, with a maximum diameter of 0.5cm,
perilesional, and a detailed clinical examination also notes the existence of violet nodules with
a diameter of 0.5 cm located on the right leg. This time we established the diagnosis of Kaposi’s
sarcoma. For a certain diagnosis, we excised a gambier node, and the rest of the nodules were
removed with electrocautery. The patient was referred to the oncology service for extensive clinicalparaclinical evaluation.
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A common remark on an uncommon finding – an unusual presentation of a Merkel cell
carcinoma
O Brandt, B Mühleisen, A Navarini and S Müller Department of Dermatology, University
Hospital Basel, Basel, Switzerland
Merkel cell carcinoma (MCC) is a rare, aggressive, neuroendocrine tumour that usually occurs in
UV-exposed areas of the body and mostly affects elderly individuals. The course is often lethal, as
the tumor is often diagnosed only at an advanced stage, metastasises early lymphogenically, and
exhibits high recurrence rates. We report a patient who was treated with various immunosuppressive
modalities for psoriasis vulgaris (PV) and developed an uncommon MCC in terms of clinical
appearance, localization and age. A 49-year-old woman who had been suffering from PV for
several years presented to our clinic for a regular follow-up. She had been treated with MTX
15 mg for more than two years, as previous treatments with UVBnb and adalmumab were only
short-term and insufficiently effective, respectively. During the visit she casually stated that she
had recently noticed a slightly painful swelling on her left thigh. Physical examination revealed a
cutaneous-subcutaneous nodule over the lateral portion of the left hip joint that was approximately
the size of a hazelnut, firm elastic, freely movable, and tender to palpation. The overlying epidermis
was unaffected and exhibited no inflammatory signs. As neither ultrasound examination nor
MRI could rule out an abscess, a ruptured epidermal cyst, lipoma or liposarcoma as possible
differential diagnoses, the nodule was excised. Surprisingly, histologic analysis revealed a Merkel
cell polyoma virus (MCPyV)-positive MCC. Development of Merkel cell carcinoma has been
repeatedly reported in immunocompromised patients. Since psoriasis patients are frequently treated
with immunosuppressive modalities over many years, physicians should be particularly alert to the
appearance of skin lesions of unusual shape and/or atypical location and should, even in younger
patients, always consider Merkel cell carcinoma in their differential diagnoses.

Diagnosis of melanoma and multiples basal cell carcinomas in a 48 year old patient: a case
report
AM Palhano, K Arriel, T Bosquiroli Brandalize, D Simão de Andrade, T Yanase, A Bertelli
Antonio Gallotti and F Rytenband University of Santo Amaro, São Paulo, Brazil
This study aims to report a case of a 48 year old male patient with melanoma and multiple basal cell
carcinomas diagnosed by biopsy. The patient was admitted at a Dermatology Service in February
2022, referred from another service, in which it was suspected skin picking and melanoma.
At the time of the primor consult, it was observed on examination diffuse infiltrated ulcerated
lesions, with raised borders with the biggest one (right calf) measuring approximately 10cm in the
largest diameter and a melanocytic macule measuring 3x2 cm on the left arm. He also presented
horizontal nystagmus, which was as well found on his brother who was accompanying the patient.
He additionally had a history of schizophrenia and diabetes in use of haloperidol, risperidone,
sertraline, biperiden and insulin. Four biopsies were done: an excisional of the melanocytic macule,
and three incisionals of the ulcerated lesions with major risk at the time (right calf, right hand and
right arm) and he was also referred to an ophthalmologist. On histopathological study the first lesion
was compatible with melanoma in situ and the two others with nodular basal cell carcinoma. The
ophthalmologic evaluation showed congenital nystagmus and misrouting of the left eye, as well
as cataract in both eyes, leading to a difficult evaluation of the eye fundus, with no compatibility
with syndromic diagnosis. The patient was referred to a specialized oncology center for specific
treatment. We aim to report this case since the patient has diverse massive oncologic lesions, even
though oculocutaneous albinism, neither other syndromes, could be confirmed. Genetic study
will need to be performed.
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Complex case of mycosis fungoides – possible treatment with imiquimod
R Olteanu, A Cuciumita and M Constantin Dermatology, Colentina Clinical Hospital,
Bucharest, Romania
We are presenting the case of a 54-year-old female patient, smoker, known with mycosis fungoides
since 2007, with a certain diagnosis since 2014, currently being treated with acitretin 40 mg per
day, who was referred first to our Clinic for the presence of a generalized facial eruption constituted
by well-defined erythematous tumour plaques and placards, with a histopathological picture
compatible with lymphoma. Soon she developed tumours with ulcerations, purulent secretions and
serohematic crusts on the surface, generalized pruritus and scratching lesions. We decided to treat
with Imiquimod cream five days a week and two days pause on a lesion located at the level of the
right shoulder, with a favourable surprising evolution. A puncture-biopsy was performed on the left
submandibular lymphadenopathy, the appearance being of aggressive non-Hodgkin’s lymphoma,
reason why the hematologist who cared for the patient decided to initiate the COP regimen.
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Hide and seek with melanoma
R Olteanu,1 A Cuciumita,1 M Constantin1 and C Sersea2 1 Dermatology, Colentina Clinical
Hospital, Bucharest, Romania and 2 Otorhinolaryngology, The Institute of Oncology Prof. Dr.
Alexandru Trestioreanu, Bucharest, Romania
We are presenting the case of an 80-year-old male patient who was referred to our Clinic for the
presence of a hyperpigmented polymorphic lesion, with color variegation and irregular borders,
with some gray areas signifying regression, having large dimensions, slightly palpable, located on
the scalp, evolving for about 8 months. Punch biopsy was performed in the most suspicious area and
histopathological examination revealed melanoma in situ, reason why plastic surgery consultation
was recommended in order to establish the appropriate surgical option. The patient was admitted
to the plastic surgery department for specialized surgical treatment. Excision of the tumor was
performed and sent for histopathological examination for diagnostic purposes. Histopathological
examination: superficial spreading melanoma, with focal invasion in the reticular dermis. It was
decided to cover the defect with free split skin grafts taken from the level of the right thigh.
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NNT mediates redox-dependent pigmentation via a UVB- and MITF-independent mechanism
J Allouche,1 I Rachmin,1 D Fisher1,2 and E Roider1,3,4 1 Dermatology, Massachusetts General
Hospital, Harvard Medical School, Boston, MA, 2 Dermatology, Massachusetts General
Hospital and Cancer Center, Harvard Medical School, Boston, MA, 3 Dermatology,
University Hospital of Basel, Basel, Switzerland and 4 Dermatology and Allergology,
University of Szeged, Szeged, Hungary
While the UV-MITF pathway is well-established as a key player of pigmentation, implication
of other MITF independent pathways in this biological process is still unclear. Illustrating this,
several evidence demonstrated a role of oxidative stress in pigmentation disorders but the exact
mechanisms by which oxidative stress potentially impacts skin pigmentation are incompletely
elucidated. Here, we identified a conserved mechanism of skin pigmentation demonstrating an
interplay between melanin and redox metabolism. In this study, we showed that the enzyme
nicotinamide nucleotide transhydrogenase (NNT), involved in the regulation of oxidative stress,
could be also implicated in the regulation of melanogenesis. By loss and gain of function experiments
and by using pharmacological compounds, we demonstrated that NNT-mediated redox changes
impact skin pigmentation in mice and zebrafish models as well as in ex vivo human skin explants.
At the mechanistic level, we have shown by loss-of-function experiments that NNT-mediated redox
affects ubiquitin-proteasome-mediated tyrosinase degradation, the key enzyme in melanin synthesis.
Finally, to study the biological relevance of these findings in humans, GWAS analysis was performed
by using databases of 462, 885 individuals in total. Four SNP within the NNT gene were found to
significantly correlate with human skin color. In addition, we have demonstrated the therapeutic
potential of NNT-modifying topical drugs on human skin explants of different skin types. Altogether,
these results highlight the existence of a redox-dependent pigmentation mechanism that can be
targeted with NNT-modifying topical drugs for cosmetic and medical purposes.

Varicella-zoster virus in actively spreading segmental vitiligo skin
M Cario,1,2,3 Y Gauthier,4 S Lepreux,5 J Rambert,2 A Dakdaki,6 M Lafon,7,8 R Abouqal9,10
and L Benzekri11,12 1 University Bordeaux Inserm U1312, Bordeaux, France, 2 Aquiderm,
Bordeaux, France, 3 National reference for rare skin diseases, Bordeaux, France, 4 Vitiligo and
Melasma Research association, Bordeaux, France, 5 Pathology Department, Hopital Robert
Boulin CHR Libourne, Libourne, France, 6 Tumor Bank and Tumor Biology Laboratory,
CHU Bordeaux, Bordeaux, France, 7 Department of Virology Bordeaux University Hospital,
Bordeaux, France, 8 Bordeaux University, CNRS UMR5234, Bordeaux, France, 9 Laboratory
of Biostatistics, Clinical Research and Epidemiology, Mohammed V University in Rabat,
Rabat, Morocco, 10 Acute Medical Unit, Ibn Sina Teaching Hospital, Rabat, Morocco,
11 Mohammed V University, Rabat, Morocco and 12 Dermatology Department, Ibn Sina
Teaching Hospital, Pigmentary Disorders outpatient clinic, Rabat, Morocco
Segmental vitiligo is a unilateral subtype of vitiligo characterized by a cutaneous depigmentation
due to melanocyte loss from the epidermis and hair follicle reservoirs. In many cases, this skin
depigmentation shares several clinical features and dysfunctions with herpes zoster (HZ). Thus,
we searched sign of viral infection and presence of VZV in skin samples from 40 SV, 3 HZ and 10
generalized vitiligo. We observed that nuclear fusion in epidermal cells were statistically associated
with recent SV whereas syncytia formation was associated with long-lasting SV. A positive detection
of VZV antigen was statistically associated in the epidermis with recent SV and in the dermis with
long-lasting SV. Mature VZV virions were observed in 3/3 recent SV samples by electron microscopy.
In melanocytes, we could observed mature VZV virions, perinuclear clustering and lysis of mature
melanosomes. These abnormal distribution and degradation of melanosomes were previously
reported in several lysosomal diseases and were attributed to a defective transport and transfer
of mature melanosomes to keratinocytes. Therefore, in SV, an inhibition of normal melanosome
trafficking in melanocytes following a local virus infestation could be the first step of a cascade of
events leading to a depigmentation and possibly to an autoimmune process.

miR-125b-5p regulates melanogenesis by fibroblast exosomal communication
R Kurfurst,1 O Jeanneton,1 A Bourbon,2 G Saint-Auret,2 E Folco,2 C Nizard1 and K Pays1
1 Life Sciences, LVMH RECHERCHE, St Jean de Braye, France and 2 Genel, Grenoble, France
Melanogenesis is the interest of intense research since many decades. Regulation of this process
is controlled by interactions with keratinocytes and fibroblasts in a paracrine fashion via soluble
factors but also by exosomes. Exosomes are extracellular vesicles with an endosomal origin. Their
role remains unclear but they were described as potential regulators of intercellular communication.
Exosome-dependent messages are mostly constituted of microRNAs which regulate over a thousand
of genes. Exosomal communication between keratinocytes and melanocytes was reported but
exosomal communication between fibroblasts and melanocytes is poorly documented so we
studied the impact of UV exposed fibroblasts on melanocytes and melanogenesis via the exosomal
communication. Exosomes released by UVA/B-exposed fibroblasts were isolated. These exosomes
were applied to melanocytes for investigating the impact on melanin synthesis and their miRNA
content was analyzed. Among miRNAs identified by miR-RTqPCR, miR-125b-5p was selected
due to these activities described on fibroblasts and melanogenesis. To examinate miR-125b-5p
activities on melanogenesis, a mimic was used to transfect melanocytes and the expression of genes
potentially targeted by miR-125b-5p was studied. This transfection induced the downregulation
of 8 genes involved in melanogenesis regulation indicating the crucial role exerted by this miRNA
on this process. Based on this, a magnolia obovate bark extract was evaluated on miR-125b-5p
expression in melanocytes. In conclusion, we showed that 1) miR-125b-5p was increased in UV
irradiated fibroblasts exosomes 2) these exosomes decreased melanin content in melanocytes 3)
miR-125b-5p reduced expression of 8 key genes of melanogenesis in melanocytes, hence inducing
down-regulation of melanin synthesis and suggesting a retro-control and a paracrine activity 4) a
magnolia obovata bark extract induced an over-expression of miR-125b-5p in melanocytes making
this extract a good candidate for melanogenesis inhibition by an epigenetic approach.

Three-dimensional culture of human sensory neurons derived from iPS cells in a pigmented
and endothelialized tissue-engineered reconstructed skin enriched with Schwann cells
S Heraud,1 F Lejeune,2 C Muther,2 S Forestier,2 A Thépot,1 G Gendronneau2 and M Dos
Santos1 1 LABSKIN CREATIONS, Lyon, France and 2 CHANEL P&B, PANTIN, France
Communication between the nervous system and melanocytes have long been suspected on the
basis of their common embryologic origin and on several forms of clinical evidence. Histological
and ultrastructural studies ultimately confirmed these intimate morphological contacts in the
normal human skin, which are strikingly exacerbated in the pathophysiology of certain dermatoses
and hyperpigmented lesions. To date, no in vitro human model comprises the required features
to accurately study these interactions. To build a fully human innervated and pigmented tissueengineered model, skin equivalents (SEs) were prepared by co-culturing human dermal fibroblasts
and microvascular endothelial cells with hiPSC-derived sensory neurons into a unique porous scaffold
made of chitosan-cross-linked collagen glycosaminoglycan polymer, subsequently epidermized
with keratinocytes and melanocytes. Human Schwann cells were also added during the culture of
the dermal equivalent. Histological analysis confirmed that keratinocytes produced a well-organised
and terminally differentiated epidermis containing numerous melanocytes homogenously distributed
in the basal cell layer. At the dermal level, CD31 and podoplanin immunostaining demonstrated
that endothelial blood and lymphatic cells adhered and proliferated to form numerous capillary-like
ring structures embedded in the neo-synthetized extracellular matrix (ECM). Neurofilaments network
from iPSC-derived sensory neurons seeded at the bottom of the sponge infiltrated the entire native
dermal ECM, as shown by the immunodetection of TUJ1. Spanning of neurites network was not
only limited to the dermis but was also found within the epidermal compartment in close contact
with melanocytes. This advanced fully human innervated 3D skin model integrating seven different
cell types including a functional pigmentary system may be a relevant tool to further decipher the
interactions between the nervous and pigmentary systems.

Ultraviolet radiation exposure differentially regulates skin metabolites in dependence of
the microbiome
V Patra,1,2 Y Clement,3 N Bordag,2 H Köefeler,4 J Nicolas,5 M Vocanson,1 S Ayciriex3 and
P Wolf2,6 1 Centre International de Recherche en Infectiologie, Lyon, France, 2 Department
of Dermatology and Venereology, Medical University of Graz, Graz, Austria, 3 Institute of
Analytical Sciences, UMR 5280 CNRS, University Claude Bernard Lyon 1, Villeurbanne,
France, 4 Core Facility for Mass Spectrometry, Medical University of Graz, Graz, Austria,
5 Allergy and Clinical Immunology Department, Lyon Sud University Hospital, Lyon, France
and 6 BioTechMed Graz, Graz, Austria
Skin metabolites (<1500 Da) play a critical role in barrier function, hydration, immune response,
microbial and allergen invasion. Microbes that colonize the skin have a large reservoir of active
enzymes that metabolize molecules, drive metabolic reprogramming of cells, and influence
immune responses. In addition, keratinocytes and immune cells of the skin actively metabolize
nutrients present in their microenvironment. Our previous work has shown that exposome
such as UV radiation affect the microbiome. Certain species of the microbiome can metabolize
immunosuppressive molecules (e.g., urocanic acid) present in the superficial layers of the skin,
thereby affecting immune function. In this study, we aimed to understand the global metabolic
profile changes of the skin in relation to the microbiome and UV exposure. We exposed germfree and wild-type specific pathogen-free (SPF) mice to immunosuppressive dose of UV radiation.
Untargeted lipidome and metabolome profiling was measured from skin tissue with high-resolution
mass spectrometry. Our results show that various metabolites such as alanine, choline, glycine,
glutamine, and histidine are differentially regulated by UV in germ-free mice, in contrast to SPF
mice. Various membrane lipid species such as phosphatidylcholine, phosphatidylethanolamine,
sphingomyelin were also influenced by UV in dependence of the microbiome. Taken together,
our results shed new light on the dynamics between the skin metabolome, microbiome, and UV
exposure. These results open new avenues for the development of metabolite- or lipid-based skin
applications to maintain skin health.

Topical retinoids for the treatment of photoageing in skin of colour
O kiss,1 C Griffiths,1 R Wang,2 A Chien,2 S Kang,2 C O’Connor,3 R Watson1 and A Langton1
1 The University of Manchester, Manchester, United Kingdom, 2 Johns Hopkins School of
Medicine, Baltimore, MD and 3 No7 Beauty Company, Nottingham, United Kingdom
Photoageing describes complex cutaneous changes that occur over time due to chronic exposure
to solar radiation. All-trans retinoic acid (RA) is used as the clinical ‘gold standard’ for the treatment
of photoaged white skin. Our recent work has identified that, despite high melanin content, black
skin is also susceptible to photoageing; in particular, disintegration of the well-organised elastic
fibre network containing fibrillin-rich microfibrils (FRMs). Thus, we investigated the potential of
topical RA and a cosmetic retinol (ROL) product to remodel photoaged dermis, particularly FRM,
in chronically sun-exposed black skin. We used the Manchester Patch-Test Assay to examine the
histological effects of 0.025% RA (n = 6; 4-day application due to irritancy of RA) and ROL (n = 6;
standard 12-day treatment protocol for a cosmetic) on the extensor forearm (under occlusion) of
healthy but photoaged black volunteers (> 45 years). Skin biopsies were obtained from occluded,
untreated baseline and treated sites and processed for histological assessment. Treatment with
RA and ROL produced significant epidermal thickening (P < 0.001 and P < 0.01, respectively)
accompanied by a significant increase in keratinocyte proliferation (P < 0.01) as compared to
untreated baseline control skin. Significant dermal remodelling was identified following treatment;
with restoration of the FRM network in the superior papillary dermis apparent for both RA (P < 0.01)
and ROL (P < 0.001). This study confirms that topical RA has utility for the repair of photoageing in
black skin and that a cosmetic ROL product induces comparable effects on epidermal characteristics
and dermal remodelling. Deposition of FRMs following retinoid treatment suggests that both agents
studied may be beneficial in the treatment of photoageing in black skin. Further investigation of
their efficacy in daily use is warranted across the pigmentary spectrum.
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Dynein is involved in the movement, distribution, acidity, and transfer of melanosomes
Z Aktary, F Amblard, G Raposo, C Delevoye, S Coscoy and L Larue Institut Curie, Orsay,
France
Skin pigmentation depends on cellular processes including biogenesis, transport, maturation,
and transfer of melanosomes to keratinocytes. However, the mechanisms associated with the fine
spatial and temporal controls to ensure adequate pigmentation remain unclear. Here, we show
that a component of the cytoplasmic dynein complex, Dynlt3, is required for the transport, acidity
regulation and efficient transfer of melanosomes to keratinocytes. In Mus musculus melanocytes
with decreased levels of Dynlt3, pigmented melanosomes undergo a more directional movement,
leading to their peripheral localization in the cell. Stage IV melanosomes are more acidic than
normal, but still highly pigmented, resulting in less efficient melanosome transfer. Finally, the level
of Dynlt3 is dependent on β-catenin activity, revealing a function of the Wnt/β-catenin signaling
pathway during melanocyte and skin pigmentation, coupling the transport, positioning, and acidity
of melanosomes necessary for their transfer.

Regulation of the lipidome and lipid metabolism in prematurely senescent human dermal
fibroblasts
M Sochorová,1,2 C Kremslehner,1,2 MS Narzt,1 I Nagelreiter,1,2 G Gendronneau,3,2
S Forestier3,2 and F Gruber1,2 1 Medical University of Vienna, Vienna, Austria, 2 Christian
Doppler Laboratory SKINMAGINE, Vienna, Austria and 3 CHANEL PB, Pantin, France
A wide range of environmental factors (e.g. UV radiation, pollution) challenge skin homeostasis
and it’s prolonged imbalance accelerates skin aging. Aged skin is associated with accumulation of
senescent cells which harbor damaged biomolecules and expose danger signals and inflammatory
mediators. Prolonged tissue presence of senescent cells negatively affects their microenvironment
and contributes to age related tissue decline. Global lipidomics with an UHPLC triple quadrupole
MS/MS method confirmed previously reported increase of lysophospholipids in stress-induced
premature senescent (SIPS) fibroblasts in vitro and additionally revealed that phospholipids are not
the only senescence regulated lipids. We found, that fibroblasts develop partially different lipid
profiles which are specific for the type of stress-induced senescence (doxorubicin or hydrogen
peroxide (H2O2). A parallel proteomic analysis identified upregulation of sphingolipid degradation
pathway’s enzymes, e.g. β-galactosidase or acid ceramidase, in doxorubicin treated fibroblast,
supporting the decreased amounts of sphingolipids found in doxorubicin SIPS cells, compatible with
elevated release of sphingosine from lysosome. Predominant sphingolipids in cultured fibroblasts
were lipids with long-chain (C16) and very-long chain (C24) acyl. In the doxorubicin-SIPS cell’s
complex sphingolipids we observed a shift to long-chain acyls at the expense of very-long-chain
acyls. As sphingolipid acyl chain length affects susceptibility to stress-induced cell death, these
senescence-related changes to sphingolipids, together with senescence associated changes to
immunomodulatory phospholipids may contribute to the fate and the signaling of senescent cells
in the skin in a way that is specific for the causative senescence stress.
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Nutrient and stress sensing as novel physiological regulator of human hair pigmentation and
greying: Role of mTORC1 activity
T Suzuki,1 J Chéret,1 FD Scala,1 J Gherardini,1 J O’Sullivan,1 G Epstein-Kuka,2 AJ Bauman,3
C Demetriades4 and R Paus1,5,6 1 Dr. Phillip Frost Department of Dermatology and Cutaneous
Surgery, University of Miami Miller School of Medicine, Miami, FL, 2 Foundation for Hair
Restoration, Miami, FL, 3 Bauman Medical Group, Boca Raton, FL, 4 Max Planck Institute
for Biology of Ageing (MPI-AGE), Cologne, Germany, 5 Monasterium Laboratory, Münster,
Germany and 6 CUTANEON, Hamburg, Germany
The mechanistic Target of Rapamycin Complex 1 (mTORC1) regulates multiple physiological
functions, ranging from nutrient sensing and metabolism to proliferation and senescence. In cell
culture, mTORC1 inhibition can promote pigmentation, while its role in human hair follicle (HF)
biology remains unknown. Since patients with a loss-of-function mutation of the key endogenous
inhibitor of mTORC1 activity, tuberous sclerosis complex (TSC), show defective hair pigmentation
(poliosis), we probed the hypothesis that mTORC1 regulates human HF pigmentation. Interestingly,
grey/white HFs exhibit significantly increased mTORC1 activity (measured by p-S6). We next treated
healthy, organ-cultured human scalp HFs with the key mTORC1 inhibitor, rapamycin (RPM), and
observed a significant increase in HF melanin production, gp100 expression, tyrosinase activity and
the dendricity of gp100+ HF melanocytes. RPM also in increased the production of melanotropic
a-MSH in both pigmented and graying HFs, and even re-stimulated melanogenesis in grey HFs were
some gp100+ cells were still present. In contrast, excessive intrafollicular mTORC1 activity induced
by TSC2 knockdown significantly reduced HF pigmentation. We are now examining whether
the HF pigmentation-stimulatory effect of RPM is indeed aMSH-dependent. Moreover, rapamycin
prolonged anagen duration in pigmented and grey/white HFs ex vivo, thus expanding the window
of opportunity for repigmenting gray hair (canities), which can only occur during anagen. This study
introduces mTORC1 activity as an important physiological regulator of human hair pigmentation
and invites one to explore RPM as anti-greying agent.

The protective effects of Apocynin against ultraviolet B-induced cellular senescence in human
keratinocytes
T Ansary, K Kamiya, M Hossain, M Komine and M Ohtsuki Dermatology, Jichi Medical
University, Shimotsukeshi, Japan
Cellular senescence is an irreversible growth arrest caused by oxidative stress and DNA damage
and ultraviolet (UV) radiation mediated cellular damage is responsible for skin photoaging. Type
17 collagen (COL17) is crucial for preventing skin aging. Apocynin, a NADPH oxidase inhibitor
can chemically induce COL17 protein synthesis and promote stem cell survival. Our unpublished
data showed that klotho mutant (kl/kl) mice, which is a premature aging model, displayed
increased senescence-associated-β-galactosidase (Sa-β-Gal) activity, increased production of
p16, phosphorylated histone H2AX (γH2AX), matrix metallopeptidase 9 and 1 (MMP-9, MMP-1),
increased activation of mitogen-activated kinase (MAPK) along with deceased COL17 production
in the skin. Our study aimed to investigate whether induction of COL17 by apocynin can decrease
UVB-induced cell senescence or not. In our experimental model hTert/KER-CT keratinocytes were
pretreated with apocynin (10 µM, 20 µM, 40 µM) for 24 hours and exposed to UVB (100 J/m2).
Immunohistochemistry, immunofluorescence, qRT-PCR, and western blot were used to measure
the expression of COL17, MAPK, MMP-9, MMP-1, p16, and γH2AX, cellular senescence was
measured by SA-β-gal staining, and propidium iodide ((PI)/RNase solution was used to measure
cell cycle. In our study, UVB exposure decreased COL17 (P<0.05), increased activation of MAPK,
and Sa-β-Gal activity (P<0.001), increased G1 arrest (P<0.001), increased production of MMP-9,
p16 (P<0.001), and γH2AX (P<0.001). Apocynin restored the COL17 production (P<0.01) and
reduced senescence (P<0.001), cell cycle arrest (P<0.01), and suppressed increased production of
MMP-9, γH2AX, and p16 in human keratinocytes (P<0.001). The change at the protein level was
in parallel to mRNA expression. Taken together, our results suggest that apocynin reduced DNA
damage, senescence, and cell cycle arrest and it also restored the COL17 production and thereby
protected skin stem cells from aging.

S90 Journal of Investigative Dermatology (2022), Volume 138

Design of a new molecule proven to be safe and effective for topical depigmenting and
antiaging method
A Bertran, A Martínez, S Gómez, M Pérez, S Pascual, L Luis and M González Mesoestetic
Pharma Group, Viladecans, Spain
Skin hyperpigmentation is a biological process that results in an excess production of melanin.
Tyrosinase inhibition is an effective approach to this condition, although inhibitors reported in the
literature lack clinical efficacy or show toxic effects. Chalcone derivatives are well known tyrosinase
inhibitors but insoluble in aqueous phase limiting its use in final product formulations. The aim of this
study is to develop a new chalcone-related molecule that is safe and effective as a skin depigmenting
and antiaging agent. Homology modelling was used to build the tridimensional structure of human
tyrosinase, and virtual docking to predict molecule-enzyme binding modes. The efficacy of the
designed and synthesised compounds was evaluated in vitro. Tyrosinase activity was assessed
spectrophotometrically, and water solubility was determined by HPLC. Cell assays were performed
to determine melanin content, toxicity, antiglycation, antioxidation and autophagy efficacy.
Chromatin accessibility and miRNA levels were also quantified. Two chalcone-based molecules
with binding affinity for tyrosinase were synthesised. Their tyrosinase inhibition and solubility were
tested resulting in one molecule, 5-[(E)-3-(4-hydroxyphenyl)acryl]-2-hydroxybencensulfonic acid,
that increased 2-fold the tyrosinase inhibition of the reference and its solubility by more than 80
times. Moreover, it demonstrated to be non-cytotoxic and non-irritant and inhibited by 51% the
melanin content. Epigenetic effects were demonstrated by overexpressing miR-137 and miR-218
related to melanogenesis. The antiaging activity was demonstrated by showing antioxidant (TXNRD1
and FTH1 increment and reversion of the effects of an oxidant molecule), antiglycation (reduction
in 29%) and autophagy efficacy. Results lead us to conclude that the designed molecule is an ideal
candidate to use it as a safe and effective depigmenting and antiaging agent with suitable properties
to be introduced in final product formulations such as dermatology or cosmetics.

Deciphering Pathomechanisms in Solar Urticaria
K Rutter, M Peake, N Hawkshaw, M Farrar and L Rhodes University of Manchester,
Manchester, United Kingdom
Solar Urticaria (SU) is a rare, chronic inducible urticaria characterised by an itching or burning
erythemal flare with or without whealing, that can develop within minutes of exposure to ultraviolet
radiation (UVR) and/or visible light. It is hypothesised that an unidentified endogenous photoallergen may be the trigger, leading to IgE-mediated mast cell degranulation. However, the
evolution of the response and mechanisms involved are not well understood. We undertook a
UVR provocation study with transcriptome analysis to examine early events in SU pathophysiology.
Patients with diagnosed SU (n=4) were provoked on photoprotected upper buttock skin with 10J/
cm2 solar simulated UVR. Skin biopsies were taken 30min, 3h and 24h post UVR exposure and
from adjacent unexposed skin. A comparator group of healthy volunteers (n=4) underwent the same
UVR exposure and biopsy protocol. Skin samples were analysed by RNAseq and immunofluorescent
staining. Transcriptomic analysis revealed activation of inflammation and DAMP signalling pathways
in SU patients but not healthy controls across all time points. Upstream regulator analysis highlighted
TNFα, Toll-like receptors, and several interleukins. Immunofluorescence showed that extracellular
release of TNFα was significantly higher in skin of SU patients as early as 30 minutes post UVR,
but not in healthy controls (P=0.01). Notably, causal analysis predicted down-regulation of the
transcription factor DLX3 in unexposed skin of SU patients compared to that of healthy controls.
Immunofluorescence staining showed observably lower levels of epidermal DLX3 in SU patients
compared to healthy controls. Our data show SU to involve early activation of chemotactic and
inflammatory pathways following a single UVR exposure which is not seen in healthy skin. Baseline
differences in DLX3 production indicate possible disruption of skin homeostasis in SU patients.
Further analysis of these pathways will aid understanding of the mechanisms underlying SU with
the potential to identify new therapeutic targets.
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T cell tissue responses and spatial profiling of vitiligo skin
B Ignatov,1,2 E Zhuravleva,1,2 W Zheng,1,2 D Sortebech,1 M Ehrström,3 P Kjellman4 and
L Eidsmo1,2 1 Division of Rheumatology, Department of Medicine Solna, Karolinska Institutet,
Stockholm, Sweden, 2 Department of Microbiology and Immunology, Leo Foundation
Skin Immunology Center, Copenhagen, Denmark, 3 Karolinska University Hospital Solna,
Stockholm, Sweden and 4 Diagnostiskt Centrum Hud, Stockholm, Sweden
Vitiligo is an inflammatory disease that presents as well-demarcated, depigmented skin lesions.
While different mechanisms are implicated in the development and maintenance of vitiligo
lesions, immune-mediated destruction of melanocytes has been ascribed the major mechanism of
depigmentation. We have previously observed enrichment of cytotoxic resident CD49a+ CD103+
T-cells in the skin of vitiligo patients and recent single cell data highlights crosstalk between CD8+
effector and Treg cells within the lesion, as well as a subclinical state of activation in the non-lesional
skin. Here, T cell composition and how these cells interact in situ with melanocytes was assessed in
lesional, peri-lesional, and non-lesional skin with Nanostring GeoMX spatial proteomics and 10x
Genomics Visium spatial transcriptomic systems. We observed increased levels of S100B protein
in the T cell and melanocyte colocalisations in vitiligo skin, previously proposed as a marker for
disease activity. Spatial transcriptomic analysis corroborated these finding by revealing increased
expression of S100 family genes in the basal epidermal layer of vitiligo lesion, combined with
decreased expression of several collagen related genes. Pan- T cell activation in vitiligo skin activated
IFNg pathway related genes and genes responsible for proteasome assembly proteins. While some of
the genes were also upregulated in activated non-lesional and healthy skin, the levels of expression
were several-fold higher in lesional vitiligo. Overall our study shows that the vitiligo skin is a site of
quiet inflammation and melanocyte injury, with quiescent IFNg dominated pathophysiology that is
induced following T cell activation.

Targeting SDF-1 as an efficient strategy to resolve skin hyperpigmentation issues with
Himanthalia elongata extract
M Meunier, E Chapuis, A Humeau, C Lambert, D Auriol, A Scandolera and R Reynaud
Givaudan, Pomacle, France
Human skin is submitted to hyperpigmentation disorders during our life: senile lentigo, linked
to intrinsic ageing, leads to a loss of melanogenesis’ control while solar lentigo, linked to UV
exposure, promotes an increase of oxidized proteins, melanogenesis and lipofuscin accumulation.
SDF1 (Stromal cell-derived factor 1) was recently identified as key regulator of pigmentation via the
inhibition of cAMP pathway in melanocytes. SDF1 expression is reduced in senescent fibroblasts
during senile lentigo, pushing this protein as a strategic target for skin hyperpigmentation. We
developed two skin explant models mimicking of senile and solar lentigo based on H2O2 systemic
treatment and UV-irradiation respectively. We evaluated Himanthalia elongata extract (HEX) on
these models after 5 days of treatment and analysed SDF1 expression and skin pigmentation.
For solar lentigo, we also analysed oxidized proteins and lipofuscin accumulation. To finish, we
evaluated HEX in vivo on nearly 100 multi ethnicities’ volunteers. Regarding senile lentigo model,
SDF1 expression was decreased and associated to an hyperpigmentation. The application of HEX
restored SDF1 expression, leading to a decrease of skin pigmentation. For solar lentigo, we showed
for a very first time an impact of UVs on SDF1 expression. The inhibition of this key regulator led to
an hyperpigmentation in the model while the application of HEX restored the expression of SDF1
and reduced the skin pigmentation. On this same model, HEX also reduced the amount of oxidized
proteins and lipofuscin which were increased by UV-exposure. Regarding clinical evaluation,
HEX reduced dark spots pigmentation on Caucasian volunteers’ hands and on Asian and African
volunteers’ face after 28 days. To conclude, we developed ex vivo models mimetic of senile and
solar lentigo and showed for a very first time that SDF1 can be also a key regulator for UV-induced
hyperpigmentation. Clinical studies highlighted the power of HEX with strong reduction of dark
spots regardless of the volunteers’ ethnicities.
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Tissue-engineered human skin age spot model with individualized hyperpigmentation lesion
through high-resolution patterned 3D bioprinting and its use for the evaluation of cosmetic
ingredients
F Lejeune,2 M Albouy,1 S Forestier,2 A Thépot,1 G Gendronneau2 and M Dos Santos1
1 LABSKIN CREATIONS, Lyon, France and 2 CHANEL P&B, Pantin, France
Solar lentigines (SLs) are a major social and cosmetic concern to many individuals. To date,
simple 2D monolayer cell cultures exposed to UV or classical reconstructed pigmented epidermis
without dermal compartment are used to explore the cellular and molecular mechanisms involved
in SL disorders. However, none of these conventional approaches recapitulates the complexity
of the SLs. Here, we developed the first 3D full-thickness in vitro model of age spot including a
functional individualized hyperpigmentary zone (HPZ) surrounded by a defined perilesional zone
(PLZ) by using a unique high-resolution patterned 3D bioprinting approach. The HPZ was printed
in a predefined micropattern by spotting, on a dermal equivalent, keratinocyte and pre-induced
melanocytes with IL1a and KGF. Concomitantly, the PLZ was co-deposited with non-induced
cells. Macroscopic observations of the 3D bioprinted SL constructs showed the onset of a welldefined hyperpigmentary zone, in which IL1a/KGF pre-induced cells were spotted. Warthin Starry
histological staining showed a significant increase of the melanin deposition in the basal epidermal
layer of the HPZ compared to the surrounding PLZ. Within the HPZ, the expression of melan-A
was unchanged compared to the PLZ, suggesting that the hyperpigmentation was the result of an
activation of the melanogenesis rather than a hyperproliferation of the melanocytes. Analysis of
type VII collagen showed a punctiform expression within the HPZ compared to the PLZ, revealing a
disorganized epidermal basement membrane, as observed in vivo. Niacinamide treatment prevents
the onset of hyperpigmentation within the HPZ lesion demonstrating the responsiveness of our 3D
SL model to ingredients targeting age spots. This model may be a relevant tool to further explore
and better understand molecular mechanisms underlying SLs disorders and to effectively identify
novel pigmentation modulators based on more relevant scientific bases.

Sunscreens on the skin microbiome: Impacts on bacterial viability in the presence and absence
of ultraviolet radiation
ML Smith,1 AJ McBain2 and CA O’Neill1 1 Division of Musculoskeletal and Dermatological
Sciences, School of Biological Sciences, Faculty of Biology Medicine and Health, University
of Manchester, Manchester, United Kingdom and 2 Division of Pharmacy and Optometry,
School of Health Sciences, Faculty of Biology, Medicine and Health, University of
Manchester, Manchester, United Kingdom
Sunscreens are a vital tool for protecting the skin from the damaging effects of ultraviolet radiation
(UVR). The microbiome of the skin may play an important but poorly understood role in the
susceptibility of skin to sun damage, suggesting it to be an avenue for the enhancement of future
sunscreens. Despite this, the impact of sunscreens on the skin microbiome has received little
research attention. We have investigated the effect of sunscreens on the viability of skin bacteria with
and without exposure to UVR. Viable counts were done to measure the impacts of four sunscreens
on the viability of Staphylococcus epidermidis, Staphylococcus capitis and Micrococcus luteus after
2 hours of exposure. The photoprotective effect of sunscreens towards bacteria irradiated with a
dose of 100mJ/cm2 UVB was also measured using viable counts. The viability of all three species
of bacteria exposed to sunscreens for 2 hours showed an average log reduction of 0.38 compared
to those exposed to a water control. No statistically significant differences between the species
or sunscreen type were identified. Viable bacteria following a single exposure to UVB decreased
to 6.4% (± 1.5), 15.21% (± 3.9) and 53.0% (± 11.75) of the original inoculum concentration, for
Staphylococcus aureus, Staphylococcus epidermidis and Micrococcus luteus, respectively. In the
presence of sunscreen and UVB exposure, no reductions in viability were observed. This applied
to all products tested with no significant differences between types of sunscreen or the species
under test. This research suggests that sunscreens have a net protective effect on the bacteria tested,
providing UVB protection while having little direct impact on viability after 2 hours of exposure.
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The involvement of gremlin 1 in particulate matter-induced melanogenesis
E Lee, J Kim, Y Bae, S Park, J Park, L Che and S Oh Yonsei University College of Medicine,
Seoul, Korea (the Republic of)
Particulate matter (PM) is known as a major concern for human health because it is closely associated
with mortality and morbidity from respiratory and cardio- and neurovascular diseases. Recently,
it has been reported that PM can aggravate allergic skin diseases by affecting the skin barrier or
inducing inflammation. Along with our previous reports that PM promotes melanin production
via ER-mediated IRE1α signaling pathway, we also performed high-throughput single-cell RNA
sequencing analysis using PM-delivered ex vivo human skin tissues to find out target molecules
in different skin cell types, keratinocytes, melanocytes, fibroblasts, etc. Among many candidates,
gremlin 1 was induced by PM in keratinocytes and fibroblasts. Gremlin 1 is a secreted protein that
is known as a bone morphogenetic protein (BMP) antagonist and inhibits the transforming growth
factor-beta signaling pathway. As gremlin 1 works as a BMP antagonist, it has been reported that
gremlin 1 plays a role in cancer proliferation, angiogenesis, and osteoblast differentiation. In the skin,
it has been reported that gremlin protects keratinocytes and fibroblasts from ultraviolet radiationinduced damage. However, whether gremlin 1 can be induced by PM in the skin and the effect
of gremlin 1 on melanocytes have not been investigated. In this study, we utilized recombinant
gremlin 1 to investigate the association between gremlin 1 and melanogenesis in primary human
epidermal melanocytes (PHEMs). The major cell type that secretes gremlin 1 by PM treatment
was keratinocytes. Gremlin 1 treatment on PHEMs induced melanogenesis-related molecules and
melanin production. Vascular endothelial growth factor receptor 2 was evaluated as a signaling
pathway involved in gremlin 1-related melanogenesis. Our data suggest that PM can stimulate
gremlin 1 secretion, especially from keratinocytes and PM-induced gremlin 1 can induce melanin
production in PHEMs.

Long-term melatonin treatment stimulates melanin production as well as melanocyte
dendricity and proliferation in human epidermis ex vivo
A Sevilla,1 J Chéret,1 W Lee2 and R Paus1,3 1 Dr. Phillip Frost Department of Dermatology
and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami, FL, 2 Bascom
Palmer Eye Institute, University of Miami Miller School of Medicine, Miami, FL and
3 Monasterium Laboratory, Münster, Germany
The pigmentary activities of the neurohormone, melatonin, have long fascinated dermatologists.
Yet, cell culture reports are contradictory, and it remains unclear how melatonin alters melanocyte
physiology in human epidermis. Thus, we have asked in healthy, organ-cultured, full-thickness
human eyelid skin whether melatonin stimulates/inhibits melanin production by epidermal
melanocytes that operate within their natural skin habitat. By assessing melanin content, tyrosinase
activity in situ, melanocyte number, proliferation, and dendricity (gp100/Ki-67 IF), we show here
that, after 3 days of organ culture, 200ug/mL melatonin initially reduces the epidermal melanin
content, but without affecting tyrosinase activity or melanocyte proliferation/number (no significant
changes seen for 100ug/mL). However, after 6 days of culture, 100ug/mL melatonin increases
epidermal melanin content, the melanized epidermal area, and melanocyte dendricity, while
inhibiting tyrosinase activity in situ. At this time, 200ug/mL melatonin has no effect on epidermal
melanin content or melanocyte dendricity yet continues to inhibit tyrosinase activity. Unexpectedly,
it stimulates epidermal melanocyte and keratinocyte proliferation in situ. Thus, melatonin’s effects on
human epidermal melanocytes ex vivo are complex, concentration- and time-dependent, possibly
reflecting gradual changes in skin level of potent melatonin metabolites. That melanin production
does not correlate with intraepidermal tyrosinase activity suggests tyrosinase-independent
pigmentary effects of melatonin. Our ex vivo data raise the question whether short-term pulse
therapy with high-dose melatonin may help to lighten hyperpigmented human skin lesions, while
lower-dose long-term therapy could restimulate melanogenesis, and increase the pool and activity
of epidermal melanocytes in hypopigmented lesions.
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Energy metabolism rewiring following acute UVB irradiation is largely dependent on nuclear
DNA damage
P Michon,1 W Mahfouf,1 L Dousset,1 E Muzotte,1 L Favot-Laforge,2 N Ali3 and H Rezvani1
1 UMR 1312, Bordeaux, France, 2 LITEC EA4331, Poitiers, France and 3 University of Oulu,
Oulu, Finland
Solar ultraviolet B (UVB) radiation is the main risk factor of skin carcinoma via the induction of DNA
damage like cyclobutane pyrimidine dimers (CPD). Cells respond to UVB irradiation with a series of
signaling cascades called DNA damage response (DDR), which are necessary for maintaining cell
integrity. DDR involves sensing the damage and subsequently signaling to downstream effectors.
This network includes different cell signaling pathways such as DNA repair systems or apoptosis,
however, its crosstalk with energy metabolism is still unclear. To elucidate the link between DDR
and energy metabolism, we took advantage of keratinocytes expressing nuclear or mitochondrial
CPD photolyases. Applying comprehensive proteomic analysis and metabolomics, we found a
biphasic alteration in numerous metabolic pathways (such as glycolysis, oxidative phosphorylation,
fatty acid B-oxidation) after acute exposure of keratinocyte to UVB radiation, which was largely
dependent on nuclear DNA damage. Using live imaging and bioinformatic analyses, we found that
the structure of the mitochondrial network was dynamically modified after UVB irradiation and
those modifications were affected by both mitochondrial and nuclear DNA damage. Altogether, our
data suggest that energy metabolism could be considered as a sub-program of the DDR network. A
better understanding of what role metabolism plays in keratinocyte responses to UVB radiation is
crucial for developing adapted metabolic therapies both for prevention and therapy of skin cancers.

UVB inhibits staphylococcus aureus growth through action on skin commensals
AA Joshi,1 M Vocanson,2 P Wolf1,3 and V Patra1,2 1 Department of Dermatology, Medical
university of Graz, Graz, Austria, 2 Centre International de Recherche en Infectiologie (CIRI),
Lyon, France and 3 BioTechMed Graz, Graz, Austria
Staphylococcus aureus (S.aureus) plays a crucial role in the pathogenesis of atopic dermatitis (AD)
via the secretion of several virulence factors that can exacerbate the disease. S.aureus growth and
virulence inhibition is one of the potential therapeutic approaches in AD treatment. Ultraviolet
radiation (UVR)-based phototherapy is one of the widely used treatment options for AD with a
favourable benefit-risk ratio. UVR has been shown being able inducing antimicrobial peptides
(AMP). We therefore hypothesize that the therapeutic efficacy of UVR is at least partly due to its
ability to induce AMP secretion not only from the host cells, but also from certain skin resident
microbes. To test the hypothesis, we first investigated the ability of supernatants obtained from
common commensal bacteria isolated from human skin to inhibit S.aureus growth. The commensal
microbes were grown overnight in tryptic soy broth followed by centrifugation and sterile filtration.
The supernatant was added to the S.aureus suspension and changes in the growth were obtained by
calculating the area under the curve (AUC) of OD600 values measured for 24 hours. Intriguingly,
supernatants of S. hominis, S.xylosus and S.simulans showed a slight but significant inhibition of
S.aureus growth. We further examined if UVR can inhibit S.aureus growth via action on these
commensals. To this end, commensals were exposed to different doses of UVR. The supernatants
were obtained as described above and added to S.aureus in suspension. We found that supernatants
of commensals exposed to UVB altered their S.aureus inhibitory potential when compared to
supernatants from respective unirradiated controls. Taken together, our preliminary results indicate
that UV exposure can arm common skin commensals with increased potential in producing
antimicrobials to inhibit S.aureus growth and therefore exert therapeutic efficacy.
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Age-dependent sequential increase of senescent cells in the skin
T Kim,1 T Park,2,3 Y Kweon,4 D Baek,4 J Lee5,6 and H Kang1,5 1 Department of Dermatology,
Ajou University School of Medicine, Suwon, Korea (the Republic of), 2 Department of
Biochemistry and Molecular Biology, Ajou University School of Medicine, Suwon, Korea (the
Republic of), 3 Institute on Inflamm-Aging, Translational Research Center, Ajou University
School of Medicine, Suwon, Korea (the Republic of), 4 Department of Medical Sciences,
Ajou University School of Medicine, Suwon, Korea (the Republic of), 5 Department of
Medical Sciences, Ajou University Graduate School of Medicine, Suwon, Korea (the Republic
of) and 6 Department of Dermatology, Chungbuk National University Hospital, Cheongju,
Korea (the Republic of)
Senescent cells contribute to the functional decline of the skin via the senescence-associated
secretory phenotypes. The accumulation of senescent cells plays a role in the development of
photoaging pigmentation and skin aging. We investigated age-dependent cellular senescence in
in vivo skin. Seventy biopsied skins taken from 1 to 81 years old subjects were obtained. The
samples were grouped from the age 0-20, 21-40, 41-60 and 61-81 and further classified into the
‘exposed’ and ‘unexposed’ group. p16INK4A, a most reliable marker of cellular senescence was
assayed with immunohistochemical study. The number of p16INK4A positive fibroblasts, melanocytes,
and keratinocytes was significantly increased with age. Fibroblasts were the major senescent cells
observed in all age groups. Whereas, senescent melanocytes appeared after middle-age. Compared
to unexposed skin, more senescent melanocytes and fibroblasts were observed in exposed skin.
Especially, the increase of senescent melanocytes in the exposed skin was significant over 61
years old. The number of senescent melanocytes was significantly correlated with the number of
keratinocytes and fibroblasts. Especially, the correlation between the senescent melanocytes and
keratinocytes was still significant even when controlling for age. This study showed that senescent
fibroblast in exposed skin precedes epidermal senescence and the parallel aging of melanocytes and
keratinocytes/fibroblasts was noted. We conclude by highlighting the potential of senotherapeutics,
specifically targeting senescent melanocytes in delaying the onset and propagation of age-associated
phenotypes in the skin.

Skin-derived beta-endorphin mediates radiation therapy fatigue
LV Kemény,2,1 AL Hermann,2 G Fell2 and DE Fisher2 1 Department of Dermatology,
Venereology and Dermatooncology, Semmelweis University, Budapest, Hungary and
2 Cutaneous Biology Research Center, Harvard Medical School, Massachusetts General
Hospital, Boston, MA
Fatigue is a common adverse effect of external beam radiation therapy in cancer patients.
Mechanisms that lead to radiation fatigue remain unclear. However, previously fatigue has been
linked to skin irradiation. It has been previously established that β-endorphin, an endogenous opioid,
is synthesized in skin following genotoxic UV irradiation. An increase in peripherally synthetized
endorphin can have systemic effects to produce multiple opioid phenotypes, like addicitive
behavior. Exogenous opioids with the same receptor activity as β-endorphin can cause fatigue.
We used rodent models of radiation therapy, exposing tails and sparing vital organs, and we tested
whether skin-derived β-endorphin may contribute to radiation-induced fatigue-like behavior. Over
a 6-week radiation regimen, plasma β-endorphin increased in rats, paralleled by opiate phenotypes
and fatigue-like behavior. Importantly, fatigue-like behavior was reversed in animals treated by
the opiate antagonist naloxone. To investigate the mechanism leading to elevated skin-derived
endorphin synthesis, we utilized genetic mouse models and found that all opioid phenotypes
triggered by ioinizing radiation were blocked by opiate antagonist treatment and were undetected
in either β-endorphin knockout mice or mice lacking keratinocyte p53 expression. Collectively,
our results implicate the role of skin-derived β-endorphin in systemic effects of radiation therapy.
Furthermore, our results suggest that opioid antagonism may warrant testing in humans as treatment
or prevention of radiation-induced fatigue.
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Unexpected expression of hemoglobin α as an endogenous antioxidant in epidermal
keratinocytes
U Tahara,1,2 T Matsui,1,2,3 T Atsugi,1 K Fukuda,1,2 A Kubo1,4 and M Amagai1,2 1 Department
of Dermatology, Keio University School of Medicine, Tokyo, Japan, 2 Laboratory for Skin
Homeostasis, RIKEN-IMS, Kanagawa, Japan, 3 Laboratory for Evolutionary Cell Biology of the
Skin, Sch of Biosci and Biotech, Tokyo Univ of Technology, Tokyo, Japan and 4 Division of
Dermatology, Department of Internal Related, Kobe University Graduate School of Medicine,
Hyogo, Japan
As epidermal keratinocytes differentiate toward the external environment, they express protective
genes against foreign insults such as ultraviolet (UV) irradiation, a major cause of oxidative stress
in the skin. Oxidative stress is an imbalance between reactive oxygen species and antioxidants,
leading to various pathophysiological conditions including skin cancers. To identify novel epidermal
genes with UV-protective function expressed in the upper epidermis, we performed a comparative
microarray analysis of gene expression between the whole and upper epidermis separated from
healthy human skins. It revealed that the mRNA level of hemoglobin α (HBA), which serves as an
oxygen transporter in erythroid cells and an antioxidant in some non-erythroid cells, was significantly
higher in the upper epidermis. Immunostaining analysis of human and mouse epidermis confirmed
that HBA protein was expressed in keratinocytes of the differentiated layers (stratum spinosum
and stratum granulosum). Furthermore, human and mouse epidermal keratinocytes showed that
HBA expression was more prominent in the bulge region and its upper portion of the hair follicle
than in the interfollicular epidermis. We also found that HBA mRNA expression was upregulated
in human primary keratinocytes after UV exposure and in the epidermis of UV-induced skin
carcinogenesis mouse model from re-analysis of published transcriptome datasets. In contrast, HBA
protein expression was not observed in the other stratified squamous epithelia, such as the tongue,
esophagus, forestomach, and vagina in mice. Our findings suggest that HBA is a UV-responsive gene
in the epidermis, i.e., sun-exposed epithelium, and acts as an endogenous antioxidant, especially
for the hair follicle stem cells in the bulge region.
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Melasma is Associated with Lower Serum Vitamin D Levels as Compared to Healthy Controls
L Andrews, C Shope, L Wine Lee and C Wagner Medical University of South Carolina,
Charleston, SC
Melasma is a common, chronic skin condition of hyperpigmentation involving the appearance
of symmetric and irregular light brown macules and patches, mainly on sun exposed skin of the
head and neck. Though the pathogenesis is not fully understood, hyperfunctional melanocytes are
known to deposit excess melanin in the epidermis and dermis. Known risk factors or triggers include
genetic influence, hormonal influence, and ultraviolet radiation. Due to the avoidance of ultraviolet
light, vitamin D supplementation is recommended. Due to known influence of vitamin D on the
skin and the large prevalence of melasma in the public, this study aimed to further examine the
association between vitamin D levels and melasma. A retrospective review was performed utilizing
the TriNetX platform to query de-identified patient data from the Medical University of South
Carolina’s Electronic Health Record system over a 9-year period from January 2013 to May 2022.
Calcidiol (25-hydroxy-vitaminD) was utilized as a surrogate for Vitamin D level. Statistical analyses
were performed using Chi-square tests. Of 1,962 patients diagnosed with melasma, 840 had a serum
calcidiol level measured following diagnosis. The majority of these patients were female (77%)
and had an average age of 60.3 ± 19.2 years. Melasma patients were most commonly Caucasian
(81%), followed by African American (15%) and Hispanic or Latino (3%). Patients with melasma
had an average serum calcidiol of 33.8 ± 15.8 ng/mL (reference range: 25 – 80 ng/mL). This was
significantly lower than comparison to 2,146 dermatology patients not diagnosed with melasma
(36.8 ± 15.8 ng/mL, p-value <0.0001%). Vitamin D has been demonstrated to be critical in the skin,
including differentiation and proliferation of melanocytes. Our results suggest that patients with
melasma, who have significantly lower levels of serum vitamin D than their healthy counterparts,
may benefit from vitamin D supplementation. Future studies investigating improvement in melasma
symptoms following vitamin D supplementation are needed.
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NB-UVB therapy response of different body regions in vitiligo
VS Narayan,1 E Alagha,1 W Ouwerkerk,1,2 S Uitentuis,1 J Lommerts,1 R Mogawer,3
S Esmat,3 S Chuah,4 S Thng,4 A Wolkerstorfer,1 R Luiten1 and M Bekkenk1 1 Dermatology,
Amsterdam UMC, Amsterdam, Netherlands, 2 National Heart Centre, Singapore, Singapore,
3 Dermatology, Faculty of Medicine Cairo University, Cairo, Egypt and 4 Dermatology,
National Skin Centre, Singapore, Singapore
Narrow-Band Ultraviolet B (NB-UVB) in combination with topical therapy is a widely used treatment
for non-segmental vitiligo (NSV). The location of the vitiligo lesions is of influence on the potential
repigmentation response after therapy. To date however, these differences in therapeutic response
between specific anatomical areas of the body have not been fully characterized. This study aimed to
evaluate the clinical response NB-UVB therapy in 19 different body regions. A multicentre study of
NSV patients starting with NB-UVB therapy was performed in hospitals in Egypt, Singapore and the
Netherlands. Evaluation of the depigmented surface area of 19 different body regions was conducted
with the VES at baseline and after 6 months of therapy. A total of 101 NSV patients completed the
study. The highest repigmentation was found in lesions on the lower facial region, followed by the
upper facial region and lower trunk (> 75% repigmentation in 58%, 48% and 46% of the patients,
respectively). The lower face showed a significant better repigmentation than the upper face. The
lowest repigmentation rates (<25% repigmentation) were observed at the feet (81%), followed by the
hands (68%). Left-right and dorsal-ventral sides of the body demonstrated no significant differences
in repigmentation. In addition, lesions on the torso and limbs showed similar repigmentation after
treatment. This study is the first to evaluate and compare 19 different body regions after NB-UVB
therapy. We found that the BSA can be classified into 4 composite body regions with similar
prognosis of repigmentation after treatment, i.e. face; torso&limbs; axillae; hands&feet, from highest
to lowest repigmentation, respectively. These results may be of direct use to clinicians as it provides
more detailed information on treatment prognosis per body region.

A New Classification and Treatment Outcome of Hand Vitiligo: A Cluster Analysis
H Ju, J Kim, S Lee, J Lee, G Kim and J Bae Dermatology, St. Vincent’s Hospital, Suwon, Korea
(the Republic of)
Vitiligo on the hands has a negative impact on daily lives of affected patients. However, hand lesions
are usually considered to be resistant to treatments. Objectives were to classify hand vitiligo into
subtypes and find prognostic factors using cluster analysis based on topography. A retrospective
review of all available photographs and medical charts of patients with vitiligo lesions of the hands
were performed. Cluster analysis was performed based on topography of hands divided into eight
compartments: (i) fingertip, (ii) proximal interphalangeal joints, (iii) finger, (iv) metacarpophalangeal
joints, and (v) dorsum. The level of involvement of each compartment was assessed using a 10-point
scale. Age at onset, extent of vitiligo, and response to treatments were evaluated as outcome
variables. An agglomerative hierarchical clustering method was used with Ward’s linkage of the
maximum distance. A total of 226 nonsegmental vitiligo patients with lesions on the hands were
identified. The analysis identified four clusters according to distribution patterns: cluster 1 (n = 119,
52.6%) with the involvement of fingertips and fingers, named “distal type”; cluster 2 (n = 27, 11.9%)
with the involvement of joints, named “digital type”; cluster 3 (n = 57, 25.2%) with involvement of
dorsal aspects named “dorsal type”; cluster 4 (n = 23, 10.3%), with minimal involvement of each
areas named “confetti type”. Distal type was associated with early onset, long duration of hand
vitiligo with poor treatment response. Distal type was another distinct type with early onset but
shorter duration, and poor treatment response, Dorsal type was associated with late onset, short
duration of hand vitiligo with good treatment response. Confetti type comprised of early stages of
other types. We classified hand vitiligo into four distinct subtypes using cluster analysis: distal,
digital, dorsal, and confetti types. Accurate classification and early intervention are important to
enhance the therapeutic outcome of hand vitiligo.

UVA1 harmful effects and benefit of an enlarged photoprotection covering the whole UV
spectrum.
C Marionnet,1 R de Dormael,1 X Marat,1 A Roudot,2 P Bastien,1 C Tricaud,2 D Candau2
and F Bernerd1 1 L’Oreal Research and Innovation, Aulnay sous Bois, France and 2 L’Oreal
Research and Innovation, Chevilly Larue, France
UVA1 rays (340–400 nm) representing at least 75% of solar UVs, generate cellular oxidative stress
and are able to induce cutaneous damage and impairment of functions (immunity, development,
inflammation, dermal matrix organization). Clinically, they contribute to hyperpigmentation,
immunosuppression, carcinogenesis and photoaging. State of the art sunscreens can filter UV rays
up to 370 nm, but lack absorption in the 370–400 nm range supporting the development of new
UVA1 filters. The absorber Methoxypropylamino Cyclohexenylidene Ethoxyethylcyanoacetate
(MCE), exhibiting a peak of absorption at 385 nm has recently been listed in the Annex VI of EU
authorized UV filters for use in suncreens. The present studies evaluated, in a 3D skin model and in
clinical trials, the protection afforded by state of the art sunscreen formulations covering UVB, UVA2
and UVA1 up to 370nm and similar formulas enriched with MCE filter thus covering the whole UV
spectrum. Photoprotection was evaluated through morphological and gene expression analysis in
3D skin model exposed to UVA1 as well as in intra-individual trials conducted under controlled
UVA1 or UVB+UVA exposure, and real sun. Induced pigmentation was followed as the clinical
surrogate for UV impact using colorimetry and visual scoring. In 3D skin model, formulations with
MCE compared to reference sunscreen, enabled significantly higher protection of the epidermis and
the dermis and higher reduction of modulations of gene expression. In vivo, whatever the exposure
condition (UVA1, UVB+UVA, real sun), the level of pigmentation was increased. In the three studies,
the comparison showed a higher prevention of hyperpigmentation with the sunscreen with MCE
compared to the state-of-the-art sunscreen. In conclusion, thanks to the UVA1 filtering properties of
MCE leading to a full coverage of UVs in sunscreens, a higher photoprotection against sun-induced
biological and clinical impacts was achieved.

How solar exposure affect skin ecosystem interactions and SPF50+ sunscreen afford
innovative photoprotection : a multi-omics approach
C Jacques-Jamin,1 E Jamin,2 D Bacqueville,1 M maitre,1 J Oules,1 A Noustens,1 I Jouanin,2
L Debrauwer,2 S Bessou-Touya1 and H Duplan1 1 Pierre Fabre Dermo-cosmetic, Toulouse,
France and 2 Metatoul-AXIOM platform, National Infrastructure for Metabolomics and
Fluxomics: MetaboHUB, Toxalim, INRAE, Toulouse, France
Skin is the primary interface with the external environment. To evaluate the impact of external
factors like sun exposure on the cutaneous ecosystem (skin-sebum-microbiota), it has to be studied
as a whole to understand how they interact with each other. We developed a reconstructed human
epidermal model colonized with human microbiota and sebum to reproduce the complexity of
the skin ecosystem. This in vitro model was exposed to simulated solar radiation (SSR). A new
SPF50+ photoprotective system containing a specific combination of four sun filters (TriAsorB,
Tinosorb S, Uvinul T150 and Uvinul A+) and affording a broad spectrum UVB+A photoprotection,
was evaluated on this in vitro model. Metabolomic profiles were performed with NMR and
UHPLC-HRMS. Metagenomic analyses were performed from genomic DNA extract samples.
ITS1 of the ribosomal RNA gene, and of the V1-V3 region of 16S gene were sequenced by highspeed sequencing. Based on metabolomic analyses, the skin is under high oxidative stress with
modification of glutathione and purine pathway but also urea cycle. Other pathways have been
highlighted linked to skin microbiota, like BCAAs cycle and tryptophan pathway. With the new
photoprotective system, metabolome of the skin was preserved and the physiological interactions
within the skin ecosystem [DH1] were protected from sun exposure deleterious effects. This study
identified a highly accurate metabolomic signature of sun exposed skin in an in vitro model with
complete skin ecosystem. Metabolomic signature was correlated to the metagenomic analysis of
skin microbiota and explain interactions between skin and microbiota.
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Bath-PUVA therapy changes inflammatory profiles for systemic effects beyond the skin
Y Kanayama, K Ikumi, K Torii, Y Enomoto, A Yamamoto and A Morita Department of
Geriatric and Environmental Dermatology, Nagoya City University Graduate School of
Medical Sciences, Nagoya, Japan
Psoriasis is a cutaneous disease as well as a systemic chronic inflammatory disease that is closely
associated with multiple comorbidities, such as cardiovascular diseases, diabetes, and metabolic
syndrome. Recently developed treatment modalities are highly effective for psoriasis skin lesions.
The greater the extent of the body surface area affected, the more prone the patient is to psoriatic
arthritis and systemic inflammation. Therefore, tight control of psoriatic skin lesions may reduce
the incidence of future comorbidities. Bath-psoralen plus ultraviolet A (PUVA) treatment is a wellestablished phototherapy for psoriasis. This study aimed to clarify the systemic effects of bath-PUVA
therapy by investigating changes in inflammatory- and cardiovascular-associated protein levels.
Using a high-throughput proteomic assay (Olink Proteomics, Uppsala, Sweden), we performed a
comprehensive analysis of 92 serum proteins before and after bath-PUVA therapy in 20 psoriasis
patients first treated with bath-PUVA therapy between 2007 and 2011 in our hospital. The median
PASI score before bath-PUVA therapy was 23.8 (range 5.6–69.3); 90% of patients achieved PASI
75, 50% achieved PASI 90, and 5% achieved PASI 100. The PASI reduction rates were similar to
those induced by treatment with biologics. Nine proteins positively correlated with the pre-treatment
PASI scores (r > 0.4). While CCL17 (r = 0.567) was reported previously, the other 8 have not been
reported. Furthermore, we detected 38 differentially expressed proteins before and after bath PUVA
therapy, including CCL17, TNFRSF11A, PRSS27, HO-1, IL-18. We also performed a functional
enrichment analysis in Metascape of gene sets coding these 38 proteins. The “cytokine-cytokine
receptor interaction”, “inflammatory response”, and “lipid and atherosclerosis” process/pathway
significantly changed after treatment. Bath-PUVA therapy might have systemic effects beyond the
skin, improving systemic inflammation and cardiovascular risk.

Positive contribution of active molecules combined with sun filters evaluated by in vivo
biomarkers analysis
A Fontbonne,1 E Abric,2 A Moga,3 S Callejon,1 F Giraud,1 C Garin,2 N Ardiet,4 B Cadars,4
A Guyoux1 and S Trompezinski1 1 NAOS ILS, Aix-en-Provence, France, 2 NAOS, Aix-enProvence, France, 3 QIMA Synelvia, Labège, France and 4 NAOS, Lyon, France
Skin photoprotection has become a real public health issue. The major role of UVA rays has
long been neglected, even though their harmful effect over the long term, by notably generating
oxidative stress. The aim of this in vivo study was to evaluate the photoprotective complementary
efficacy of an active complex with sun filters on volunteers exposed to UVs by measuring squalene
oxidation, catalase activity and trans-urocanic acid (trans-UCA). This study was conducted on
10 male volunteers. From day 0 (D0) to D2 included, the studied products were applied (2mg/
cm2, twice daily) on the back of volunteers: placebo; sun filters SPF 30; the active complex (0.1%
ectoine and 0.1% mannitol); sun filters SPF 30 in association with the active complex. At D3, a
2 MED UV exposition was performed and at D4, skin surface samplings were done by swabbing.
Squalene oxidation and urocanic acid were measured by LC-MS. Catalase activity was assessed
using resorufin which fluoresces after oxidation. Compared to non-irradiated placebo condition,
UV irradiation induced squalene oxidation by 2-fold, a decrease of catalase activity by 1.5-fold
and a photo-isomerization of UCA by 5-fold. Compared to the irradiated placebo, combination of
ectoine and mannitol with sun filters provided a better protection of squalene oxidation (76.8%;
p<0.01), catalase activity (84.4%; p<0.001) and UCA isomerization (53.9%; p<0.01). Compared
to filters alone, the active complex added to filters provided significant additional protection of
squalene by 26% (p<0.05), catalase activity by 31% (p<0.05) and trans-UCA synergistically by
24% (p<0.01). This in vivo study performed on specific biomarkers demonstrates the interest of
combining UV filters with a biological protection to prevent UV damages induced by sun exposure
such as induction of oxidation, decrease of endogenous antioxidant defence systems and induction
of photo-immunosuppression.
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A Novel Ex Vivo Assay Platform to Pre-Clinically Evaluate Candidate Hypo- or
Hyperpigmentation-Inducing Agents in Human Epidermis
M van Lessen,1 A Mardaryev,2 J Chéret,3 M Bertolini,1 J Edelkamp,1 T Bíró1 and R Paus3
1 Monasterium Laboratory, Münster, Germany, 2 University of Bradford, Bradford, United
Kingdom and 3 Dermatology, University of Miami, Miami, FL
In vitro models to investigate pigmentation disorders inadequately capture the complex
neuroectodermal-mesodermal signaling interplay controlling human epidermal melanogenesis.
Here, we aimed at assessing the suitability of a standardized human ex vivo skin organ culture
as a rapid detection-system to qualitatively and quantitatively assess the effects of topically or
systemically applied candidate pigmentation modulators, under clinically relevant conditions. Fullthickness human skin samples were cultured in serum-free supplemented medium and exposed to
selected test agents (hyperpigmentation controls: [Nle4, DPhe7]-α-melanocyte-stimulating hormone
(α-MSH) or forskolin; hypopigmentation control: kojic acid or 4-butylresorcinol) for 3 days ex vivo,
either through systemic or topical delivery routes, followed by assessing changes in tyrosinase
activity in situ, gp100 protein expression (immunofluorescence microscopy) and melanin content
(Warthin-Starry histochemistry) in the epidermis. We show that systemic administration (i.e. to the
culturing medium) of α-MSH or forskolin significantly stimulates epidermal melanin production.
Moreover, we demonstrate that topical application of DMSO or forskolin significantly enhances
gp100 expression, tyrosinase activity and melanin production ex vivo. Addition of the tyrosinase
inhibitors, kojic acid and 4-butylresorcinol, prevents melanogenesis as induced by systemic forskolin
or topical DMSO treatment. Finally, we utilized this preclinical model to identify a novel, topically
applicable, drug-free hyperpigmentation active as a candidate promoter of “UV-free tanning”. In
conclusion, we introduce a pragmatic short-term human skin organ culture assay, which provides
a simple, accessible, sensitive, quantifiable, and clinically relevant, pre-clinical ex vivo platform
for identification of candidate modulators of human skin pigmentation to manage of hyper- and
hypopigmentation disorders.

Synergic complex of two plant flavonoids as a novel tyrosinase inhibitor
RM Debowska,1 K Cal,2 D Debowski,3 M Pasikowska-Piwko,1 I Zyglinska,1 A Kolaczek,1
K Rogiewicz1 and I Eris1 1 Department of Research and Innovations, Dr Irena Eris S.A.,
Piaseczno, Poland, 2 Laboratory of Molecule Engineering, Gdansk, Poland and 3 Department
of Molecular Biochemistry, University of Gdansk, Gdansk, Poland
Tyrosinase is a key enzyme in melanin formation. Its inhibition is a crucial step for hyperpigmentation
reduction. The aim of this study was to evaluate the efficacy of two plant flavonoids: ellagic acid
and glabradin, on tyrosinase inhibition as well as their whitenning properties in vivo. For this
reason the IC50 for ellagic acid, glabradin and their mixture in tyrosinase inhibition reaction was
estimated. Kojic acid served as a reference sample. In addition to this the in vivo efficacy of an
emulsion with ellagic acid and glabradin on 14 patients with hyperpigmentation was performed. It
was occured that ellagic acid is not a typical tyrosinase inhibitor, however the mixture containing
glabradin and ellagic acid displayed greater tyrosinase inhibition than glabradin alone. Moreover
the complex showed much higher inhibitory activity than kojic acid. Mexameter measurnments
showed reduction of melanin by 15% after 4 weeks of emulsion usage. Also patients estimated that
the emulsion evened the skin tone and reducing skin hyperpigmentation visibility by 24% (in 5-point
analogue scale). Both tested compounds are well known from their whitening properties. Although
ellagic acid is not a typical tyrosinase inhibitor, but rather an alternative substrate according to
literature. Nevertheless it’s boosting inhibitory activity of glabradin. In conclusion, for the first time
the synergy of glabradin and ellagic acid in tyrosinase inhibition was demonstrated. Also emulsion
containing both flavonoids exhibited efficient whitening properties.

544

Incontinentia pigmenti in a male infant and a proposed diagnostic algorithm
M Yang and C Hsu National Cheng Kung University, Zuoying Dist, Taiwan
Incontinentia pigmenti (IP), is an X linked dominant disorder featuring blistering and
hyperpigmentation along the lines of Blaschko. Genetically, a single large intragenic deletion
spanning exons 4–10 of the IKBKG gene has been identified as the cause of IP in ~80% of all
cases. Females with IP usually survive due to X chromosome inactivation. However, nearly all males
with IP typically die in utero. Survival of males with IP can be explained by somatic mosaicism,
co-existing Klinefelter syndrome or the presence of less damaging (hypomorphic) mutations in
IKBKG. We describe a living male child with IP resulting from a somatic IKBKG mutation, and
propose a diagnostic algorithm for assessing such individuals. A full term male infant was seen at
birth to have blisters on both legs along the lines of Blaschko. Histological examination of a skin
biopsy revealed mild eosinophilic spongiosis and perivascular dermatitis with increased eosinophils.
Based on the clinicopathological features, vesicular stage IP was diagnosed. Using an established
three primer PCR reaction protocol, we searched for the recurrent IKBKG intragenic deletion in DNA
from both blood and lesional skin from the proband. The common recurrent intragenic deletion
in IKBKG was identified in lesional skin DNA but not in blood genomic DNA, consistent with a
somatic mosaicism and a diagnosis of IP. Cytogenetic analysis revealed a normal male karyotype
(46,XY). It is extremely rare for males with IP to survive. Based on our experience, we summarize
a diagnostic evaluation protocol for such individuals to provide an explanation for male survival.
Clinically, although IP is diagnosed mainly by the cutaneous manifestations, some extracutaneous
defects may appear gradually; therefore, accurate genetic diagnosis and profiling, as well as regular
follow up and evaluations, are necessary. Genetic counselling of surviving males with IP should
also include the possibility of the somatic IKBKG mutation also being present in sperm, as there are
reports of such individuals having daughters with IP with germline IKBKG pathology.
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Novel synergistic combination of active ingredients for melasma topical therapy
A Martínez, M González, S Gómez, L Luis and M Pérez mesoestetic Pharma Group,
Viladecans, Spain
The aim of this research was to find a novel combination of compounds to effectively treat skin
hyperpigmentation conditions such as melasma. Melasma has a complex pathophysiology with
different cell types and signaling pathways involved. Paracrine factors secreted by keratinocytes but
also fibroblasts and endothelial cells act on melanocytes and stimulate melanogenesis by modulating
several pathways including WNT, EDN1, αMSH and SCF. Oxidative stress and inflammation also
participate to the regulation of pigmentation. The aim of this study was to use artificial intelligence
to screen for the best combination of ingredients for a depigmenting topical formula which can target
the main melanogenic pathways. 12 compounds with proven depigmenting efficacy were analyzed
using Artificial Neural Networks (ANNs)-based approach. This algorithm generates a model that
simulates the skin pigmentation process considering all the molecular information available from
reliable scientific databases, and gives the best combinations of depigmenting compounds. The
proposed combination of actives (Retinol, Diosmin, Ferulic acid) was further tested in vitro to assess
the synergistic effect in tyrosinase activity extracted from melanocytes and to evaluate the inhibition
of the key pathways regulating melanogenesis through the quantification of specific markers by
qPCR. The proposed combination of compounds by AI had a synergistic effect in vitro, as the
inhibition of tyrosinase from melanocytes treated with all the compounds was 2.5x higher than the
inhibition of tyrosinase after the treatment of each compound separated and added successively.
The combination reduced by 35% the levels of COX-2, 85% the levels of ET-1 and induced by 90%
the levels of the depigmenting cytokine IL-1β in fibroblasts. The combination also inhibited the
dendricity stimulation in melanocytes by IBMX, an activator of the αMSH pathway.

Expert opinion about laser and Intense Pulsed Light induced vitiligo: a cross-sectional survey
study
N Post, N Van Broekhoven and A Wolkerstorfer Dermatology, Amsterdam UMC, Amsterdam,
Netherlands
Vitiligo patients may desire laser hair removal, skin rejuvenation, vascular treatments and other
laser or Intense Pulsed Light (IPL) assisted treatments. However, there is a risk of inducing new
vitiligo patches (Koebner phenomenon). In absence of guidelines on the safe use of laser or IPL
in vitiligo patients, dermatologists tend to be reluctant to administer these treatments. The aim of
this survey study was to provide an estimation of the occurrence and related risk factors of laser/
IPL-induced vitiligo. A cross-sectional survey study was performed among 15 vitiligo experts from
11 countries, with 14 questions about affected patients, involved laser/IPL treatments and the
physicians’ approach. In a total of 10670 vitiligo patients, laser/IPL-induced vitiligo was reported in
30 patients (0,0027%). Of these, 12 (40%) patients had a medical history of vitiligo and seven (58%)
of these patients had stable (>12 months) vitiligo before the treatment. Most frequently reported were
hair removal procedures and localization of the face and legs. Side effects like blistering, crusting
and erosions occurred in 56,7% of the cases. These vitiligo experts based their advice on the risk
of the laser treatment on stability of the vitiligo (43%) and activity signs (50%), and 50% discuss
the risks before starting a laser treatment. Relevant activity signs are the Koebner phenomenon
(57,1%), confetti like lesions (57,1%) and hypochromic borders (50%). Laser-induced vitiligo is
an uncommon phenomenon. Remarkably, a minority had a medical history of vitiligo of which
58% were stable. Consequently, most cases could not have been prevented by not treating vitiligo
patients. However, a majority had laser/IPL-induced skin damage. Therefore caution is advised
with aggressive settings and test-spots prior to the treatment are recommended. This study showed
significant variation in the current recommendations and approach of vitiligo experts regarding
laser/IPL-induced vitiligo.
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Skin Organoids derived from NCSTN mutated patient-induced pluripotent stem cells
recapitulate Hidradenitis Suppurativa pathogenic hallmarks
C Nait Meddour,1 PM Tricarico,2 S Garcovich,3 J Berthier,4 G Marianne,4 S Jamain1 and
M Boniotto1 1 Translational Neuropsychiatry, Univ Paris Est Créteil, INSERM, IMRB, Créteil,
France, 2 IRCCS Burlo Garofolo, Trieste, Italy, 3 Dermatology, Fondazione Policlinico A.
Gemelli IRCCS, Rome, Italy and 4 Univ Paris Est Créteil, INSERM, IMRB, Créteil, France
Hidradenitis Suppurativa (HS) is an inflammatory skin disease started by hair follicle epithelial
stem cells that proliferate in an uncontrolled manner, forming a keratin plug in the follicle and
interconnected tendrils in the dermis. These processes are accompanied by the infiltration of
neutrophils and Th17 cells in HS skin lesions. Mutations in the NCSTN gene have been associated
with HS, but the lack of in vitro models for pilosebaceous unit hinders the study of its role in disease
pathogenesis. We have thus developed skin organoids from induced pluripotent stem cells (iPSCs)
obtained from an HS patient with a nonsense mutation in NCSTN. We corrected the mutation using
the CRISPR-Cas9 technique to obtain an iPSC isogenic line as a control. RNA-seq analysis comparing
mutated and non-mutated skin organoids showed an enrichment of deregulated genes implicated
in keratinocyte proliferation and differentiation. We also observed a significant higher expression
of some cytokine and chemokine genes in mutated organoids, including IL1a, IL18, CCL20 and
S100A7, which are responsible for neutrophils and Th17 activation in HS skin. 3D-imaging of
hair follicles organoids showed a less organised structure confirming a differentiation defect. An
increased number of layers and a thicker epithelium were observed in reconstructed mutated
skin from organoid-isolated cells, confirming an impairment in proliferation and differentiation of
mutated keratinocytes. In conclusion, IPSCs-derived skin organoids showed that an HS-associated
mutation in NCSTN results in an alteration of hair follicle stem cell differentiation and expression
of inflammatory proteins responsible for HS hallmarks.

CDK9 Kinase Activation in Association with AFF1-SEC Initiate Epidermal Progenitor
differentiation
S Lloyd and X Bao Northwestern University, Evanston, IL
Epidermal homeostasis relies on the progenitors to continuously proliferate or initiate differentiation.
The molecular mechanisms underlying the earliest events of differentiation initiation remain
incompletely understood. Here we show that the kinase activity of CDK9, in association with the
Super Elongation Complex (SEC), plays a crucial role in the process. Progenitor-state keratinocytes
are associated with inactive CDK9 as part of the SEC. Maintenance of this inactive state of CDK9
relies on the cooperation between HEXIM1 and the SEC-scaffold protein AFF1 but not AFF4. Using
a combination of RNAi and RNA-seq, we identified that both HEXIM1 and AFF1 are essential for
repressing genes related to “epidermis development” and “keratinization”. Using ChIP-seq, we
found that AFF1 and HEXIM1 co-bind near the promoter regions of 2112 genes, including a group
of genes with highly enriched Pol II accumulating in the promoter genes (known as “paused”
Pol II). CDK9 kinase activation, triggered by SEC disruption or Protein kinase C (PKC) signaling,
rapidly upregulates the group of AFF1-HEXIM1 target genes with “paused” Pol II within as short
as 1 hour. These rapidly upregulated genes include the transcription factor ATF3, and we found
that ATF3 overexpression is sufficient to upregulate other differentiation-activating transcription
factors, including OVOL1, PRDM1, ZNF750, and GRHL3. ATF3 overexpression in primary human
keratinocytes diminished clonogenicity and led to epidermal tissue hypoplasia. Mechanistically,
we found that SEC disruption by peptidomimetic inhibitors, or PKC signaling, disrupts CDK9 from
HEXIM1 binding near the promoters, and releases active CDK9 to promote Pol II elongation in the
gene bodies. Using co-immunoprecipitation, we further found that the interaction between AFF1
and HEXIM1 is specific to the progenitor state but not in differentiated keratinocytes. Thus, our
data suggest that the activity switch of CDK9, in association with AFF1 and HEXIM1, underlies an
early step of epidermal progenitor differentiation initiation, in rapid response to cellular signaling
such as PKC activation.

Temporary cell cycle arrest in human scalp hair follicles and their epithelial stem cells by
ALRN-6924: A novel strategy to selectively protect p53-wildtype cells against paclitaxelinduced alopecia
J Gherardini,1 AD Annis,2 J Chéret,1 M Aivado2 and R Paus1 1 Dr. Phillip Frost Department of
Dermatology and Cutaneous Surgery, University of Miami Miller School of Medicine, Miami,
FL and 2 Aileron Therapeutics, Boston, MA
Chemotherapy-induced alopecia (CIA) is a highly distressing side effect of cancer therapy, and
taxanes like paclitaxel (PTX) cause severe and often permanent CIA. Yet, strategies that selectively
protect healthy cells, but not cancer cells, remain elusive. Here, we turned to ALRN-6924, a
new clinical-stage MDM2/MDMX dual inhibitor that activates p53 to upregulate p21 and thus
transiently arrests cell cycle in p53-wild-type healthy cells, but not p53-mutated cancer cells.
Indeed, ALRN-6924 protects human fibroblasts (HS68) from multiple chemotherapies in vitro, but
not p53-mutant breast cancer cells (BT-474). We know that PTX damages human scalp hair follicles
(HFs) by inducing defective mitosis, massive apoptosis, and DNA damage in hair matrix (HM)
keratinocytes and bulge stem cells (SCs), and that transient G1 arrest can be HF- and SC-protective.
Therefore, we pre-treated organ-cultured human anagen scalp HFs with ALRN-6924 or vehicle,
followed by PTX or vehicle. ALRN-6924 significantly increased the number of p21+ HM and
bulge SCs compared to vehicle or PTX alone, confirming cell cycle arrest ex vivo. Importantly, the
number of melanin clumps in the HM, a sensitive HF cytotoxicity and dystrophy marker, as well
as apoptosis, pathological mitosis, and DNA damage (γH2AX) of K15+ SCs in PTX-treated human
HFs were all significantly reduced by ALRN-6924 pretreatment. Moreover, ALRN-6924 significantly
reduced PTX-induced pathological epithelial-mesenchymal transition in human HF SCs ex vivo
(K15/vimentin double-IF). Despite its cell cycle inhibition, ALRN-6924 did not promote catagen
development. Therefore, transient cell cycle arrest by ALRN-6924 selectively protects human HFs
from PTX-induced toxicity and irreversible SC damage and promotes the “dystrophic anagen”
damage response pathway. ALRN-6924 may thus prevent/reduce both acute and permanent CIA.

Epidermal growth factor receptor as a key regulator of the immune privilege
K Strobl, R Jin, L Artner, J Klufa, M Sibilia and T Bauer Center for Cancer Research, Medical
University of Vienna, Vienna, Austria
The immune privilege (IP) evolved to protect evolutionary important structures from immune
cell recognition and destruction during inflammation. It is primarily based on the absence or
downregulation of antigen presentation via major histocompatibility complex-I and the secretion
of anti-inflammatory factors. The hair follicle stem cells represent the prime model for IP. IP
development, maintenance and molecular mechanisms, however, are still ill-defined. We could
recently demonstrate that the EGFR/ERK signalling axis in hair follicle stem cells is crucial during
hair shaft emergence and skin barrier integrity. Targeted inhibition of EGFR during cancer therapy
leads to pathogenic dysbiosis-driven skin inflammation. The chronic form of this folliculitis is
characterised by hair loss (alopecia). These severe adverse events often lead to dose reduction
or cessation of the otherwise successful anti-cancer therapy. We generated hair follicle specific
EGFR deletion mouse models to address the mechanistic details of the chronic skin inflammation
leading to alopecia. Interestingly, we could observe a proliferative burst and finally loss of the hair
follicle stem cells prior to alopecia in our mouse model. Using fluorescence-activated cell sorting in
conjunction with RNA sequencing, we found the upregulation of the antigen presentation machinery
and proteasome pathways in these stem cells. Our findings indicate the loss of immune privilege
in the hair follicle and implicate EGFR as an important regulator. We now use this model system to
identify other immune-regulatory key players and test them for their pre-clinical efficacy to facilitate
straightforward translational therapies in patients receiving EGFR/ERK-inhibitors. In summary, we
could implicate EGFR as a master regulator of hair follicle stem cell quiescence and the immune
privilege. This represents a novel focus point for the complex balance between immune evasion
and tissue destruction during inflammation.

Deletion of Myelin Protein Zero-like 3 increases sebaceous gland size and sebocyte
proliferation but reduces skin adipose depots: Can MPZL3 inhibition promote excessive loss
of lipids via sebum hypersecretion?
TC Wikramanayake, C Nicu, J Gherardini, T Suzuki, J Chéret and R Paus Dr. Phillip Frost
Department of Dermatology & Cutaneous Surgery, University of Miami Miller School of
Medicine, Miami, FL
The sebaceous gland (SG) produces lipid-rich sebum and undergoes continuous self-renewal
to replenish differentiated sebocytes lost during holocrine secretion. In mice, SGs can excrete
large amounts of lipids mobilized from extracutaneous adipose depots. The nuclear-encoded,
mitochondrially localized immunoglobulin-like v-type protein, Myelin Protein Zero-like 3 (MPZL3),
has been shown to play an essential role in skin epithelial differentiation and may also regulate
adipocyte functions. Mpzl3 knockout (-/-) mice display a greasy hair coat, increased Oil Red O
staining of lipids, SG hypertrophy and sebocyte hyperplasia in skin histology, with increased Ki-67
staining in the peripheral zone of the SG. Thus, under physiological conditions, MPZL3 negatively
regulates sebocyte proliferation and sebum production. In contrast, Mpzl3 -/- mice reportedly
show a 50% reduction in total adipose depots and are resistant to high-fat diet-induced weight
gain, despite being hyperphagic. As a first step towards exploring the hypothesis that MPZL3 may
regulate the balance of lipid synthesis/metabolism between adipocytes and sebocytes, we evaluated
changes in dermal white adipose tissue (dWAT) in Mpzl3 -/- mice during the first hair cycle.
Statistically significant reductions were detected in dWAT thickness and the number and size of
dermal adipocytes in Mpzl3 -/- mouse skin compared with +/+ litter mates. These correlative findings
raise the question whether massively reduced adipose depots in the absence of MPZL3-controlled
signaling are functionally linked to sebum hypersecretion due to sebocyte hyperproliferation. If this
applies to the human system, topical MPZL3 inhibitors might help to reduce excessive lipid depots
through innovative obesity management that targets the SG.

aPKC regulates the spindle orientation machinery to promote planar cell divisons
S Perot,1 J Nafisi,1 F Telkamp,1 M Mapelli2 and C Niessen1 1 Department Cell Biology of
the Skin & CECAD, CMMC, University Hospital of Cologne, University of Cologne, Köln,
Germany and 2 IEO, European Institute of Oncology IRCCS, Milan, Italy
Oriented cell division is a key regulator of cell fate and linked to the positioning of the spindle in
mitosis. However, in mammals the cues that determine planar versus perpendicular positioning of
the spindle remain largely unclear. One candidate is the polarity protein atypical protein kinase C
(aPKC)l, which regulates cell fate and spindle orientation in vivo in the epidermis. To study how
aPKC controls mitotic spindle orientation, we developed a minimal keratinocyte culture system in
which planar spindle positioning occurs in the absence of intercellular adhesive polarity cues. As
in vivo, either loss of aPKC or knockdown of the LGN orthologue AGS-3 increased spindle angle,
which was dependent on LGN. Whereas in late mitosis planar spindles were linked to bipolar
cortical LGN localization of LGN and similar spreading capacity of future daughters, increased
spindle angles showed a monopolar cortical LGN, and differential circularity and spreading of future
daughters. To ask how aPKC and AGS-3 control planar positioning and LGN positioning in late
mitosis, we then performed SILAC and mass spectrometry. This unbiased screen identified Serine
1221 in the spindle orientation machinery protein NuMA as an aPKC phospho-target. Importantly,
the phosphomimetic NuMA-SD, but not the phosphomutant SA, rescued planar spindle orientation
upon loss of either aPKC or AGS3. Moreover, NuMA-SD but not NuMA-SA restored bipolar cortical
LGN localization, and future daughter circularity in late mitosis. Interactome analysis revealed
that NumaSD but not SA interacts with CLASP2, a microtubule binding protein that also may
regulate focal adhesion dependent spreading. Together, our results indicate that aPKC-dependent
phosphorylation of NuMA couples spindle orientation to differential spreading behavior of future
daughter cells through regulation of LGN cortical localization.
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Combining Laser Capture Microdissection and RNAseq Analysis to Generate a Human Anagen
Hair Follicle Transcriptome Atlas
M Fehrholz,1 I Piccini,1 L Timperi,1 A Mardaryev,2 F Jiménez,3 F Rinaldi,4 R Paus5 and
M Bertolini1 1 Monasterium Laboratory, Münster, Germany, 2 University of Bradford,
Bradford, United Kingdom, 3 Mediteknia Dermatology Clinic, Las Palmas de Gran Canaria,
Spain, 4 Giuliani S.p.A, Milan, Italy and 5 Dermatology, University of Miami, Miami, FL
While this is available for murine HFs (www.hair-gel.net), systematic characterization of the
transcriptome of specific human hair follicle (HF) compartments remains a major unmet challenge
in human hair research. Here, we have aimed to initiate the generation of such an atlas to reveal
HF compartment-specific transcriptome. We performed laser capture microdissection (LCM) on
8 selected compartments, i.e. bulge outer root sheath (ORS), suprabulbar ORS, inner root sheath
(IRS), precortical hair matrix (HM), germinative HM, dermal papilla (DP), the lower dermal cup
(DC), and the connective tissue sheath (CTS), of human anagen VI scalp HFs, and analysed these
by RNAseq. Principal component analysis (PCA) was used to validate the distinctness of the
microdissected compartments. Biological replicates were clearly separated by HF compartments
and a high degree of similarity of the distinct transcriptional profiles of each examined compartment
was seen. Afterwards, we matched well-known signature genes to the correct HF compartments. For
example, VCAN (versican) and ALPL (alkaline phosphatase) were correctly expressed in the DP, the
lower DC, and suprabulbar CTS, while TCHH (trichohyalin) was solely found in the proximal IRS,
and KRT85 (Keratin 85) and KRT31 (Keratin 31) were almost exclusively expressed in the precortical
HM. These transcriptomic data were used to generate an easily accessible database for identifying
and defining compartment-specific gene expression profiles, which can be complemented over time
and ultimately made publicly accessible. This human HF transcriptomic map and the associated
interactive database will support the identification of HF compartment-specific signature genes, and
facilitates the development of compartment-specific, therapeutic interventions for the management
of human HF disorders.

Identification of cutaneous Schwann cell subsets based on single cell gene expression analysis
H Irie,1 A Otsuka,2 Y Ishida,1 A Kawakami1 and K Kabashima1 1 Dermatology, Kyoto
University Graduate School of Medicine, Kyoto, Japan and 2 Dermatology, Kindai Univesity
Hospital, Osakasayama, Japan
Schwann cells, which surround myelinated/nonmyelinated sensory neurons, play critical roles in
sensory transmission, nerve regeneration, and wound healing. Recent studies have revealed the
presence of specialized forms of Schwann cells, called terminal Schwann cells, in the upper dermis
and peri-follicles. However, how these terminal Schwann cells differ from other Schwann cells and
what they do in the skin remains unknown. This study aims to establish the novel classification of
cutaneous Schwann cells by using single cell gene expression analysis and characterize terminal
Schwann cells. We crossed Plp-creERT2 mice with ROSA26-loxP-STOP-loxP-tdTomato mice to
label all Schwann cell lineages. We prepared single cell suspension from the dorsal back skin of
these reporter mice, collected Schwann cells using the cell sorter, and analyzed the cells with the
single cell RNA-sequencing technique. The clusters of cutaneous Schwann cells were roughly
divided into two groups: myelinating Schwann cells and non-myelinating Schwann cells (nmSCs).
We further subdivided nmSC clusters and found that the expression level of Ngfr, a known marker
gene for nmSCs, varied in each cluster. Scn7a, another marker gene for nmSCs, was ubiquitously
expressed in nmSCs, and its expression level was inversely correlated with that of Ngfr. Some
Scn7a-high nmSCs lacked expression in Sox10, a common gene for neural crest-derived cells. We
detected candidate marker genes specific for terminal Schwann cells from differentially expressed
genes in each cluster and evaluated their validity by immunohistochemical staining in the murine
skin. Our study proposes a new landscape of heterogeneous populations of Schwann cells in the
skin and provides insights into how they may engage in the pathological processes of dermatological
conditions.
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Multi-omics analysis identifies coordination and hierarchy of transcription factors controlling
specific epithelial cell fates in corneal epithelium
J Smits,1 DL Cunha,1 J Qu,2,1 L Latta,3,4 N Szentmary,3 B Seitz,4 LN Roux,5 D Aberdam,5,6
SJ van Heeringen1 and H Zhou1,7 1 Molecular Developmental Biology, Radboud University,
Nijmegen, Netherlands, 2 Department of Medical Microbiology, Radboud University
Medical Center, Nijmegen, Netherlands, 3 Dr. Rolf M. Schwiete Center for Limbal Stem
Cell and Aniridia Research, Saarland University, Homburg, Germany, 4 Helmholtz Institute
for Pharmaceutical Research Saarland HZI, Saarland University, Saarbrücken, Germany,
5 U976, INSERM, Paris, France, 6 INSERM U1138 Centre des Cordeliers, Université de Paris,
Paris, France and 7 Department of Human Genetics, Radboud University Medical Center,
Nijmegen, Netherlands
The homeostasis of the epidermis and the corneal epithelium is maintained by the proliferation and
differentiation of their corresponding stem cells, keratinocytes in the basal layer of the epidermis, and
limbal stem cells in the limbus of the cornea. Keratinocytes and limbal stem cells are morphologically
similar but distinct in their fates to support organ-specific functions. A potential disease mechanism
underlying corneal opacity is limbal stem cells acquiring cell fates of keratinocytes in the nontransparent epidermis, emphasizing the importance to dissect the similarity and difference between
keratinocytes and limbal stem cells. We performed a multi-omics analysis of human keratinocytes
and limbal stem cells and characterized their similar yet distinct molecular signatures. By gene
regulatory network analysis, we identified cell fate defining transcription factors and their regulatory
hierarchy that are shared by the two cell types and those that regulate specific epithelial programs.
Single-cell RNA-seq analysis of the cornea and the epidermis confirms the shared and specific
transcription factor expression patterns in the stem cells of these tissues. Finally, we showed that
genes associated with corneal opacity can cooperatively be targeted by the shared and limbal stem
cell-specific transcription factors. By characterizing molecular signatures, our study uncover the
distinct regulatory circuitry controlling keratinocyte and limbal stem cell fates and related diseases.

Dermal single-cell atlas: a novel tool to explore fibroblast heterogeneity
AM Ascensión,1,2 S Fuertes-Álvarez,2 MJ Araúzo-Bravo1 and A Izeta2 1 Computational
Biology and Systems Biomedicine, Biodonostia HHRI, Donostia, Spain and 2 Tissue
Engineering, Biodonostia HHRI, Donostia, Spain
Dermal fibroblasts are transcriptomically heterogeneous. In spite of numerous single-cell RNA
sequencing (scRNAseq) studies dedicated to decipher fibroblast heterogeneity, previous approaches
lack sufficient insight and do not establish a bridge between mouse and human fibroblasts data.
We aimed to obtain a comprehensive map of human and mouseskin fibroblasts from pre-existing
data. To this end, 30 independent scRNAseq datasets (22 including human dermal fibroblasts and
8 from mouse skin) were subjected to a customized computational pipeline to obtain robust cell
subpopulations that were constant across datasets, alongside their marker genes. In this analysis,
we defined a total of 15 populations divided into 5 main axes (A-E) in human datasets, and 17
populations divided into 5 main axes (a-e) in mouse datasets. Interestingly, most of these cell
clusters were consistent, meaning that they appeared throughout most of the datasets, with no
meaningful cell population remaining unlabelled. Further, the comparison of human and mouse
fibroblast subpopulations reveals that, despite the intrinsic differences between rodent and human
skin, in many cases a one-to-one correspondence between species may be found with a partial
overlap in the cell cluster-defining markers, perhaps suggesting comparable functionsof particular
cell subpopulations across species. Thereby, we were able to capture into discrete populations
the heterogeneity of the mouse and human dermal fibroblasts, using specific markers. This atlas
is a useful tool for establishing a detailed annotation of the human and mouse dermal fibroblast
subpopulations, as well as for deepening in the specific functions of each fibroblast subtype with
the advantage of providing tools for cross-species comparisons.
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MicroRNA-148a controls epidermal and hair follicle stem/progenitor cells by modulating
the activities of Rock1 and Elf5.
M Pickup, M Ahmed, A Hu and H Patel Bioscience, Nottingham Trent University,
Nottingham, United Kingdom
Skin and hair development is regulated by complex programs of gene activation, silencing, and
microRNA-dependent modulation of gene expression to maintain normal skin and hair follicle (HF)
development, homeostasis, and cycling. Here, we show that miR-148a, through its gene targets,
plays an important role in regulating skin homeostasis and HF-cycling. RNA and protein analysis of
miR-148a and its gene targets were analysed using a combination of in vitro and in vivo experiments.
We show that expression of miR-148a markedly increases during telogen (bulge and hair germ stem
cell compartments). Administration of anti-sense miR-148a inhibitor into mouse skin during the
telogen phases of the postnatal hair cycle results in accelerated anagen development and altered
stem cell activity in skin. We also demonstrate that miR-148a can regulate colony forming abilities
of HF-bulge stem cells, as well as control keratinocyte proliferation/differentiation processes. RNA
and protein analysis revealed that miR-148a may control these processes by regulating expression
of Rock1 and Elf5, in vitro and in vivo. This data provides an important foundation for further
analyses of miR-148a as a crucial regulator of newly identified genes target in the skin and HFs
and its importance in maintaining stem/progenitor cell functions during normal tissue homeostasis
and regeneration.

Functional and proliferative melanocyte-derived pluripotent stem cells: from developmental
studies to clinical perspectives
M Saidani,1 A Darle,1 M Jarrige,1 H Polveche,1 S Julie,2 S Bessou Touya,2 G Lemaitre,1
C Martinat,1 C Baldeschi1 and J Allouche1 1 Stem Cell Therapy and Exploration of Monogenic
Diseases, I-STEM AFM, Evry, France and 2 Pharmacology, Pierre Fabre Dermo-cosmétique,
Toulouse, France
Over the last decade, various protocols have been published to generate melanocytes from
human pluripotent stem cells (CSP). However, there is limitations in their use specifically for
developmental research studies and clinical applications in which a high purity of mel-CSP capable
of high proliferative capacity is critical for a large-scale production of cells. To overcome the
shortcomings associated to the previous protocols, we have successfully developed an efficient and
robust stepwise method to generate a pure and homogenous melanocyte population with higher
proliferate rate in culture. A transcriptome analysis in a time-dependent manner was performed
providing a spectrum of molecular signatures corresponding to different steps of the melanocyte
lineage development. Derived melanocytes exhibit all the melanocytic markers, produce melanin,
synthetize melanosomes, and home to the basal layer of the epidermis when incorporated into
immunodeficient mice. Further, mel-CSP are capable to proliferate in long-term in culture without
evidence of senescence or crisis. Taken together, our results represent a step toward for studying
both, normal human development, and molecular mechanisms responsible for genetic diseases.
Thus, this unlimited resource of melanocytes provides a promising system to produce in a large-scale
up of cells for regenerative medicine.
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Short-term Rho-associated kinase inhibitor treatment accelerates primary keratinocyte
growth without affecting the characteristics of the stem cell population
V Jayarajan,1 GT Hall,1 T Xenakis,1 N Bulstrode,2 D Moulding,1 S Castellano1 and W DI1
1 UCL Great Ormond Street Institute of Child Health, London, United Kingdom and 2 Plastic
and Reconstructive Surgery Department, Great Ormond Street Hospital, London, United
Kingdom
Keratinocyte stem cells (KSCs) can be cultured in vitro and are thus attractive in epidermal sheet
gene therapies for genodermatoses. However, the growth and expansion in in vitro culture of
primary keratinocytes (including KSCs) can be inefficient as KSCs isolated from skin biopsies and
dissociated from their surrounding cells and extracellular matrix undergo apoptotic cell death,
known as anoikis. This affects the survival and stemness of KSCs, hindering clinical applications.
Rho-associated kinase inhibitor (ROCKi) has been widely used to overcome this obstacle, but
the risk of changing the characteristics of stem cells remains. In this study, we investigated the
influence of the Y-27632 ROCKi on cultured primary keratinocytes. Following a short-term (6 days)
ROCKi treatment, we evaluated KSCs’ stemness, proliferation and differentiation potential, and
overall gene expression at single-cell resolution. A 15-fold increase in colony-forming efficiency
was detected with increased expression of proliferation markers, mitochondrial mass, and distinct
gene expression in treated cells compared to untreated cells. Importantly, after discontinuation of
ROCKi treatment, the above properties reversed and became almost indistinguishable between
treated and untreated cells. Single-cell transcriptome analysis further supported that stem cells
were not affected after our short-term ROCKi treatment. Finally, we demonstrated that ROCKi
acted on primary human keratinocyte proliferation by activating AKT1/2 and upstream of ERK1/2
signalling pathways. These results indicate that short-term ROCKi treatment can transiently and
reversibly accelerate KSC proliferation without exhausting the KSC population nor affecting their
characteristics. Our study thus presents a safe avenue for the use of ROCKi in in vitro primary
keratinocyte culture for clinical applications.

The Bacterial Metabolite, Butyrate, Prolongs Anagen and Promotes Autophagy, Mitochondrial
Activity, Melanogenesis and Antimicrobial Peptide Production in Human Scalp Hair Follicles
M Lousada,1 J Edelkamp,1 T Lachnit,2 F Jiménez,3 H Erdmann4 and R Paus5 1 Monasterium
Laboratory, Münster, Germany, 2 Zoology, Christian-Albrechts University Kiel, Kiel,
Germany, 3 Mediteknia Clinic, Las Palmas de Gran Canaria, Spain, 4 Kosmed-klinik,
Hamburg, Germany and 5 Dermatology, University of Miami, Miami, FL
Human hair follicles (HFs) display an unusually rich microbiome, which is dominated by
Cutibacterium, Streptococcus, Staphylococcus, Corynebacterium and Malassezia species that
interact with the host immune system. Yet, while dysbiosis of the HF microbiome is associated
with several HF diseases, it is largely unknown how these commensals impact on human HF
physiology. Since S. epidermidis, a major human HF microbiome constituent, prominently secretes
butyrate, we evaluated whether this bacterial metabolite impacts on key HF physiology read-outs.
When healthy scalp HFs were organ-cultured in the presence of 1mM sodium butyrate for 6-8
days, this significantly delayed catagen onset, independent of hair matrix keratinocyte proliferation,
(note that the epithelium of human anagen HFs establishes a complex tight junction barrier) and
significantly promoted autophagy (LC3b protein expression), mitochondrial activity (MTCO1 protein
expression), early stages of melanogenesis (up-regulation of the pre-melanosomal marker, gp100),
while not altering melanin production, and HF production of the antimicrobial peptide, dermcidin
(mRNA and protein expression). These findings correspond well to bacterial metabolite-induced
changes in the intestinal epithelium, where butyrate also promotes mitochondrial function, increases
autophagic flux, and enhances epithelial barrier function. Our data strongly suggest that, similar to
gut environment, HF commensals can alter clinically relevant elements of human HF physiology
that invites therapeutic targeting. Further, that defined bacterial metabolites may be exploited to
promote human HF growth, metabolism, pigmentation and/or antimicrobial defences.
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Induction of tissue-specific premature stem cell aging promotes senescence-like phenotypes
in remote multiple organs
Y Ikuno,1,2 K Watanabe,2 Y Kakeya,2 T Nakabo,2 D Ihara,2 N Fujimoto1 and H Naka-Kaneda2
1 Department of Dermatology, Shiga University of Medical Science, Otsu, Japan and
2 Department of Anatomy, Shiga University of Medical Science, Otsu, Japan
Adult tissue stem cells (SCs) play an important role in tissue homeostasis and regeneration in
multicellular organisms. With aging, these cells decline in their capacities such as regeneration,
proliferation, and differentiation, leading to disruption of tissue homeostasis in systemic organs.
The senescence-associated secretory phenotype (SASP), that is, senescent cells secrete various
inflammatory factors, has been implicated in the promotion of chronic inflammation and organismal
aging. However, little is known about the common molecular mechanisms underlying SC aging and
their influence on systemic aging. Here we show that dysregulation of the DNA damage response
(DDR) is a common molecular mechanism of SC aging and induction of premature aging in intestinal
stem cells (ISCs) promotes senescence-like phenotypes in remote multiple organs, including the skin.
We identified a transcription factor that is commonly downregulated both in aged mesenchymal
stem/stromal cells (MSCs) and hematopoietic stem/progenitor cells (HSCs), and found that repression
of this gene impairs DDR capacity. Deficiency of the gene in ISCs induced not only loss of DDR
capacity and inflammation, as in the aged intestine in vivo, but also age-related dysfunctions in
the remote brain, kidneys, and skin. Furthermore, deficiency of the gene in epidermal stem cells
(EpSCs) induced loss of DDR capacity, marked reduction of hair, accumulation of subcutaneous
fat, and reduction of collagen, as in aged skin. These results suggest that the gene is critical for the
common molecular basis of SC aging and that its regulation enables us to investigate the inter-organ
influences of specific SC aging.

Isolation of an “early” transit amplifying keratinocyte population in interfollicular human
epidermis: a role for CD271 receptor
R Lotti,1 M Dumas,2 S Schnebert,2 E Palazzo,1 M Quadri,1 D Biondini,3 MA Bianchini,3
C Nizard,2 C Pincelli1 and A Marconi1 1 DermoLAB, Dept of Surgical, Medical, Dental
and Morphological Sciences, UNIMORE, Modena, Italy, 2 Life Science Department, LVMH
Recherche, Saint Jean de Braye, France and 3 Department of Pediatric Surgery, UNIMORE,
Modena, Italy
In the interfollicular epidermis stem cells (KSC) generate transit amplifying (TA) cells that, after
symmetric divisions, produce differentiating daughters. We isolated and characterized the highly
proliferative interfollicular epidermal basal cell population “early” TA (ETA) cells, based on
its capacity to adhere to type IV collagen. Proliferation and colony forming efficiency in ETA
cells are lower than in KSC, but higher than in “late” TA (LTA). Stem and differentiation markers
confirmed that ETA cell display a unique phenotype. Skin reconstructs derived from ETA cells
present different features (epidermal thickness, Ki67 and survivin expression), as compared to skin
equivalents generated from either KSC or LTA cells. The low affinity neurotrophin receptor CD271,
that regulates the KSC to TA cells transition in human epidermis through an on/off switch control
mechanism, is predominantly expressed in ETA cells. Skin equivalents generated from siRNA
CD271 ETA cells display a more proliferative and less differentiated phenotype, as compared to
mock-derived reconstructs. Consistently, CD271 overexpression in LTA cells generates a more
proliferative skin equivalent than mock LTA cells. Finally, CD271 expression declines with ageing
and cellular senescence. In addition, CD271 overexpressing cells show lower p16ink4a levels
than mock cells during replicative senescence and CD271 also appears to delay senescence in
ETA in comparison to LTA cells. We conclude that ETA cells represent the first KSC progenitor
with exclusive features. CD271 identifies and modulates ETA cells, thus participating in the early
differentiation and regenerative capacity of human epidermis.
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Vellus-to-terminal hair follicle reconversion does occur in male pattern balding in a new
humanized mouse model of androgenetic alopecia and is promoted by minoxidil and PRP
A Keren,1 R Paus2 and A Gilhar1 1 Technion, Haifa, Israel and 2 University of Miami, Miami, FL
Based on trichogram evidence, it has been claimed that, once terminal (T) scalp hair follicles (HFs)
have been fully miniaturized into vellus (V) HFs in androgenetic alopecia (AGA), these cannot be
reconverted into T HFs, even under therapy (Rushton et al. Exp Dermatol 2022). If true, this would
mandate early intervention in AGA management, and would render hair transplantation the only
meaningful therapy for late-stage AGA. Given that hypertrichosis-inducing drugs and hormones can
rapidly induce V-T HF conversion, we wished to probe the validity of this provocative postulate by
generating irrefutable histological evidence, using our novel humanized AGA mouse model under
long-term therapy with minoxidil (MXL) or platelet rich plasma (PRP). Biopsies were obtained
from 10 male pattern AGA patients (mean age: 35.9±9.4 years) and transplanted onto SCID/beige
mice. 5 mice were treated once daily with 5% topical MXL, and 5 once monthly with intradermal
injection of autologous PRP for 4 months. PRP was generated by isolating platelets from blood of
patients and activating them with 10% calcium chloride (CaCl2). Quantitative histomorphometry of
the xenotransplants after 4 months revealed a significantly decreased number of V and intermediate
HFs in both groups of treated human scalp skin transplants as compared to the AGA scalp skin
of the donors before transplantation (p<0.05, p<0.01, respectively), along with a significantly
increased number of T HFs (p<0.05). This strongly suggests that, contrary to the above postulate,
V-T reconversion of V HFs can indeed occur even in long-standing male pattern AGA, at least in
this in vivo model, and that both MXL and PRP promote V-T reconversion. Yet, our limited pilot
data also suggest that, as expected, intermediate HFs may be more reconversion-responsive than
fully miniaturized V HFs, thus recommending early therapeutic intervention in AGA management.

Neuroendocrinology of human scalp hair follicles: Growth hormone-releasing hormone
(GHRH) stimulates hair growth and controls a fully functional intrafollicular hypothalamicpituitary-somatotropic (HPS) signaling axis
E Horesh,1 J Gherardini,1 M Alam,3 R Kassir,4 J Chéret1 and R Paus1,2 1 Dr. Phillip Frost
Department of Dermatology and Cutaneous Surgery, University of Miami Miller School of
Medicine, Miami, FL, 2 CUTANEON, Hamburg, Germany, 3 Department of Dermatology
& Translational Research Institute, Hamad Medical Corporation, Doha, Qatar and 4 Inside
Beauty by Kassir, NYC, NY
Human scalp hair follicles (HFs) are a major non-classical site of neurohormone production. While
we had previously shown that growth hormone (GH), unexpectedly, inhibits female human scalp
HFs growth ex vivo, it is unknown whether human HFs also produce key HPS axis neurohormones
themselves, i.e. GH, its upstream regulator, GHRH, and/or the negative feedback control,
somatostatin (SST), and whether GHRH modulates hair growth. To answer these questions, human
scalp HFs were organ-cultured and stimulated with human GH (100 or 300ng/mL), GHRH (100 or
300ng/mL), or vehicle for mRNA or protein analysis of key HPS axis elements. This revealed HF
expression of both, GHRH and GH receptor protein as well as of their cognate ligands. Moreover,
GHRH stimulation significantly upregulated both GH and SST protein and mRNA expression in the
hair matrix and outer root sheath (ORS) keratinocytes ex vivo. After treatment with GHRH for 6 days,
test HFs remained significantly longer in anagen than vehicle-treated HFs and showed increased
IGF-1 protein expression in the ORS. GH stimulation significantly downregulated GH and GHRH
mRNA and protein expression, and upregulated SST, exhibiting negative feedback control of these
hormones. Taken together, this introduces GHRH as a novel endogenous modulator of human hair
growth and demonstrates that human scalp HFs operate a fully functional peripheral equivalent of
the central HPS neuroendocrine signaling axis. Since insufficient/excessive GH serum levels can
cause hair growth abnormalities, this newly identified neuroendocrine system in human skin is
clinically relevant and invites novel hair growth intervention strategies that target peripheral HPS
hormones or their receptors.
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CsA-induced hypertrichosis might be caused in part by inhibition of TGF-β2 expression in
dermal papilla cells.
K Hagiwara, H Kitamura, Y Tsuchiya, A Mizoshiri and T Iwabuchi Bioscience and
Biotechnology, Tokyo University of Technology, Hachioji, Japan
Cyclosporin A (CsA), an immunosuppressant, is known to exhibit hypertrichosis as a side effect.
This compound prolongs human hair growth in a hair follicle organ culture system. Thus, CsA has
anagen-prolonging activity, but the mechanism of the action is unclear. In immunosuppression,
CsA binds to cyclophilin (CyP) to form a complex that inhibits the activity of a phosphatase,
calcineurin (CaN), which in turn inhibits the nuclear translocation of NFAT, a transcription factor
involved in the expression of IL-2 and other proteins. The purpose of this study was to determine
how CsA causes hypertrichosis. In this study, the cultured human dermal papilla cells (DPCs) were
used. These cells were cultured in 10% FBS-DMEM (Thermo Fisher Scientific) as a basic condition.
Cells were cultured at 37°C in a humidified atmosphere containing 5% carbon dioxide gas. When
assessing the effect of CsA on the gene expression, DPCs were cultured in the medium without
FBS. Gene expression analysis was carried out by PCR and real-time PCR, and these experiments
were performed with rTaq (Toyobo) or SYBR qPCR mix (Toyobo). CsA was used as a CaN inhibitor,
and VIVIT (Cayman Chemical) as a NFAT inhibitor. By using PCR, it was evaluated that the seven
isoforms of CyP were expressed in the DPCs. Real-time PCR experiments revealed that CyP-A and
CyP-B accounted for approximately 98% of the expressed CyPs. In the DPCs, expressions of all
isoforms of NFAT and CaN were confirmed by PCR. Addition of CsA to cultured DPCs decreased
TGF-β2 expression. The same result was obtained when VIVIT was added. From these results, CsA
prolongs anagen by decreasing TGF-β2 expression in DPCs. Furthermore, CyPs, CaNs, and NFATs,
key molecules involved in immunosuppressive mechanisms, were expressed in DPCs. Based on the
results, the intracellular signaling of CsA to suppress TGF-β2 expression in DPCs might be similar
to that of immunosuppression.

Vertex and Occipital Intermediate and Terminal Hair Follicles from Androgenetic Alopecia
Patients are Differentially Affected by Testosterone Ex Vivo
S Altendorf,1 M Ferholz,1 M Geyfman,2 N Poloso,2 F Jiménez,3 H Erdmann,4 T Bíró1 and
R Paus5 1 Monasterium Laboratory, Münster, Germany, 2 Allergan Aesthetics, an AbbVie
Company, Irvine, CA, 3 Mediteknia, Las Palmas de Gran Canaria, Spain, 4 Kosmed Clinic,
Hamburg, Germany and 5 Dermatology University of Miami, Miami, FL
A key dogma of male pattern androgenetic alopecia (mpAGA) research is that clinically unaffected
hair follicles (HFs) from the occipital scalp are androgen-insensitive, while frontotemporal and vertex
(affected) scalp HFs are highly androgen-sensitive and thus get miniaturized by testosterone (T) as
consequence of reduced dermal papilla (DP) inductivity and increased DP fibroblast emigration. We
have probed this dogma by treating organ-cultured intermediate (i) or terminal (t) HFs from affected
and occipital scalp of mpAGA patients with T. Short-term treatment with 30nM T of affected tHFs
indeed leads to diminished DP inductivity (reduced versican expression), but also promotion of DP
and DC fibroblast apoptosis (increased TUNEL+ or caspase-3+ cells). In addition, more cells were
found in the DC of treated affected tHFs, suggesting DP fibroblast emigration in the DC. In affected
iHFs, T treatment decreased versican expression and in addition alkaline phosphatase activity in
the DP, but also reduced cell number in the DP and apoptosis in the DC. Instead, T promoted
hair matrix keratinocyte proliferation in occipital and iHFs and reduced apoptosis in the DC of
both, occipital i/tHFs. RNAseq analysis revealed gene expression changes after 24h of 10nM T,
incl. known androgen-regulated genes (e.g. IGF1, MMP3), in both affected and occipital HFs but
with distinct transcriptomic profiles. Thus, our data provide the first demonstration of T-mediated
effects on DP and DC fibroblasts on mpAGA targeted “mini organs” and that T differentially impacts
affected i and tHFs. In addition, we show that occipital scalp HFs of mpAGA patients are by no
means androgen-insensitive, yet display a very distinct androgen response-profile compared to
affected tHFs of the same patient.
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hiPSC-derived skin organoids as tools for disease modelling: characterization of the
epidermal-dermal junction
V Ramovs,1 H Janssen,2 I Fuentes,3 A Pitaval,4 W Rachidi,4 S M Chuva de Sousa Lopes,1
C Freund,1 X Gidrol,4 C Mummery1 and K Raymond1 1 Anatomy and Embryology, Leiden
University Medical Center, Leiden, Netherlands, 2 Netherlands Cancer Institute, Amsterdam,
Netherlands, 3 Fundación DEBRA Chile, Santiago, Chile and 4 University of Grenoble Alpes,
CEA, INSERM, Grenoble, France
Human induced pluripotent stem cell (hiPSC)-derived hair-bearing skin organoids offer exciting new
possibilities for modelling diseases like epidermolysis bullosa. These inherited diseases affect 1 in
30,000 people worldwide and result from perturbed expression and/or structure of components of the
epidermal-dermal junction, the interface between basal keratinocytes of the epidermis and stroma
of the dermis. To establish whether hiPSC-derived skin organoids might be able to capture salient
features of epidermolysis bullosa, it is thus important to understand the structure and developmental
stage of their epidermal-dermal junction. To this end, we successfully generated hair-bearing skin
organoids from three independent hiPSC lines following the multistep protocol recently developed
by Koehler’s research group and thoroughly characterized their epidermal-dermal junction. Using
immunofluorescence and electron microscopy, we showed that basal keratinocytes in organoids
adhere to laminin-332 and type IV collagen-rich basement membrane via type I hemidesmosomes
and integrin β1-based adhesion complexes. Importantly, we demonstrated that epidermal-dermal
junctions in organoids are almost devoid of type VII collagen, a fibril that mediates anchorage of
the epidermis to dermis. This indicates that further maturation is required to take full advantage of
skin organoids as disease model for some forms of epidermolysis bullosa, in particular those caused
by mutations in the COL7A1 gene.

DermaCult™ Keratinocyte Expansion Medium, a Serum- and BPE-free Medium Supporting
Long-term Feeder-free Expansion of Primary Human Epidermal and Pluripotent Stem CellDerived Keratinocytes
Y Chen,1 V Stephenson,1 J Stingl,2 A Eaves,2 S Louis2 and W Chang2 1 STEMCELL
Technologies UK Ltd., CAMBRIDGE, United Kingdom and 2 STEMCELL Technologies Inc.,
Vancouver, BC, Canada
Human epidermal keratinocytes (HEKs) typically undergo growth arrest after 15 - 30 population
doublings (PDs) when maintained in traditional feeder-free culture medium formulations.
To circumvent this early senescence, we developed DermaCult™ Keratinocyte Expansion Medium
(KEM), a serum- and bovine pituitary extract (BPE)-free medium that promotes long-term growth
(> 30 PDs) of HEKs while maintaining their air liquid interface (ALI) differentiation potential.
To measure expansion over the lifespan of the culture, HEKs derived from neonatal (HEKn)
or adult (HEKa) skin were thawed and seeded onto uncoated tissue cultureware at a density of
1 - 2.5 x 103 cells/cm2, and passaged once the cultures reached approximately 50 - 70% confluence.
HEKs were assessed by qPCR and flow cytometry to detect the expression of cell markers of the
basal and suprabasal epidermal layers. Differentiation potential was also assessed through ALI
culture. DermaCult™ KEM supported 50 - 70 HEKa PDs and > 70 HEKn PDs before cell senescence
(n = 4). HEKs cultured in DermaCult™ KEM maintained a cobblestone morphology, expressed
basal cell markers (TP63, KRT14, ITGA6), and were devoid of suprabasal marker KRT10 (n = 4).
In ALI culture, HEKs generated a stratified epithelium with the appropriate cellular architecture and
expression of basal and suprabasal markers comparable to their in vivo counterparts (n = 2). Finally,
keratinocytes obtained from human pluripotent stem cell (hPSC)-derived hair-bearing skin organoids
and expanded in DermaCult™ KEM resembled those generated from primary HEKs, expressed
basal keratinocyte markers (TP63, KRT14, KRT5), and sustained > 50 PDs before senescence
(n = 4). In summary, DermaCult™ KEM is an improved serum- and BPE-free medium that supports
the long-term expansion of primary and hPSC-derived HEKs while maintaining their downstream
differentiation potential.
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Skin aging and carcinogenesis mechanisms by focusing on the stem cell competitive dynamics
H Matsumura,1 A Takada,2 T Namiki3 and E Nishimura1 1 Division of Aging and Regenerative
Biology, Institute of Medical Science, The University of Tokyo, Tokyo, Japan, 2 Department
of Plastic Surgery, Tokyo Medical and Dental University, Tokyo, Japan and 3 Department of
Dermatology, Tokyo Medical and Dental University, Tokyo, Japan
Cell competition is a “survival of fittest“ mechanism, through the fitness comparison between less
fit ‘loser cells’ and more fit ‘winner cells’ that result in an orchestration of tissue development and
homeostasis. Skin provides barrier functions through the maintaining the stratified cell layers using
an extremely robust mechanism, yet those exact mechanisms are poorly understood. Previously, we
revealed that epidermal homeostasis is regulated by stem cell competition with type XVII collagen
(COL17A1), which is a critical component of hemidesmosomes that anchor epidermal stem cells
(EpiSCs) to the basement membrane. COL17A1 is downregulated in EpiSCs when responding to
DNA damage under genotoxic stress, where adjacent COL17A1high EpiSCs eliminate neighboring
genotoxic stress-induced COL17A1low EpiSCs through cell competition to maintain skin homeostasis.
This study marked an important milestone in understanding how EpiSCs physiologically maintain
genomic quality by stem cell competition to prevent skin aging. At the same time, this study raised
a new fundamental question of how epithelial tissues develop cancers and how tumor initiating
cells acquire oncogenic driver gene mutations and evolve into invasive/metastatic cancers despite
such a competitive quality control mechanism. In our current study, we are attempting to pinpoint
the role of cell competition in the cancerization processes of epidermal stem cells at the clonal
level through changes in the expression of COL17A1. In this presentation, I outline how tissue stem
cells and their dynamic behavior(s) are involved in skin aging, and also introduce how some of
these aspects lead to cancerization.

S98 Journal of Investigative Dermatology (2022), Volume 138

Autophagy Controls Epidermal Tumour Formation and Hair Follicle Stem Cell Activation
L Van Hove,1,2 K Lecomte,1,2 M Ghiasloo,1 F Boone,1,2 G Van Loo1,2 and E Hoste1,2 1 Ghent
University, Ghent, Belgium and 2 VIB Center for Inflammation Research, Ghent, Belgium
Autophagy is a cellular recycling program that serves as a crucial survival pathway and controls
inflammatory responses in a context-dependent manner. Here we demonstrate that ablation of
autophagy selectively in keratinocytes, results in exacerbated skin inflammatory responses and
a higher sensitivity to skin tumour formation. Autophagy-deficient keratinocytes are markedly
sensitized to apoptosis and single-cell RNA-sequencing of age-matched skin with autophagyproficient or -deficient keratinocytes reveals the unique presence of a ‘hair growth’ signature in
autophagy-deficient keratinocytes. We noted precocious onset of hair follicle growth in mice lacking
keratinocyte autophagy, indicating early activation of hair follicle stem cells. Together, our data
demonstrate that keratinocyte autophagy is a crucial mechanism controlling hair follicle stem cell
activation kinetics, skin inflammation and tumorigenesis.
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Hypoxic response of the expression of TGF-β2 and BMP4 in human dermal papilla cells
S Ueno, M Sugano and T Iwabuchi Bioscience and Biotechnology, Tokyo University of
Technology, Hachioji, Japan
The structure of the lower part of the hair follicle undergoes cyclic formation and decay. During the
anagen, the hair follicle is surrounded by capillary blood vessels that supply oxygen and nutrients.
However, the blood vessels disappear during the catagen, and the oxygen concentration in the
hair follicle is expected to decrease significantly. There is little information on the response of the
human DPCs to the hypoxic condition of the hair follicle. In this research, we evaluated hypoxic
response and its influence of the expression of TGF-β2 and BMP4 in dermal papilla cells (DPCs),
which cells are the command center of the hair cycle. In this study, immortalized human DPCs
were used. For the creation of hypoxia condition, the cells were cultured in 10%FBS-DMEM with
cobalt chloride. Because cobalt chloride inhibits prolyl hydroxylase, hypoxia-inducible factors (HIFs)
are not degraded even in normoxia conditions. In other words, the addition of cobalt chloride into
the medium is equivalent to the same condition as hypoxic conditions. After the cultivation, RNA
isolation and cDNA synthesis were performed. Changes in expression levels of the genes were
confirmed by real-time PCR. When the cells were incubated in the DMEM with cobalt chloride, the
expressions of HIF-1α, HIF-2α, phosphoinositide-dependent protein kinase 1 (PDK1), and L-type
amino acid transporter 1 (LAT1) were increased. PDK1 is one of the specific target gene for HIF-1α,
and LAT1 is one of the specific target gene for HIF-2α. These results suggest that DPCs can response
to hypoxic condition via HIF expression. And, HIF work under the hypoxia condition in the DPCs.
Moreover, when the cells were incubated in the medium with cobalt chloride, the expressions of
TGF-β2 and BMP4 were also increased. It is well known that TGF-β2 is a catagen-inducing factor,
and BMP4 is a telogen-maintaining factor. These results suggest that a hypoxia responsible system
might work in the DPCs. And, it is possible that TGF-β2 and BMP4 are upregulated in response to
hypoxia condition, and act to maintain the telogen state.

Targeting JAK/STAT and Wnt/b-catenin pathways and 5a-reductase activity to develop an
effective anti-hair loss product
C Mas, M Froliger, V Turlier, M Leveque, S Carrère, S Daunes Marion, M Haure, A Noustens,
H Duplan and S Bessou Touya R&D department, Pierre Fabre Dermo-Cosmetique, Toulouse,
France
Androgenetic alopecia (AGA) is a multi-cause pathology resulting in hair cycle deregulation and
production of short, fine hair. New insights into hair follicle biology and understanding of AGA
have brought new strategies to treat it. The aim of this study was to demonstrate the interest of
using ingredients targeting well-known and innovative biological targets to develop an effective
anti-hair loss product. The active ingredients were evaluated on their ability to regulate the hair
cycle. Activation of the Wnt/b-catenin pathway in hair follicle dermal papilla cells (HFDPC) was
assessed using a reporter gene assay strategy. Inhibition of interleukine-6-induced JAK/STAT
pathway activation in outer root sheath keratinocytes (ORSK) was assessed by measuring STAT3
phosphorylation. Conversion of testosterone (T) to DHT by the enzyme 5a-reductase (5aRed) in
HFDPC was assessed by analysing T metabolism using radiolabelled T. A lotion containing these
ingredients was tested on 60 subjects for 3 months, 2 applications per week for 1 month then 1
application per week for the following 2 months. The anagen/telogen (A/T) ratio was assessed
by phototrichogram analysis. The combination of Nasturtium officinale and Tropaeolum majus
extracts increased the activation of Wnt/b-catenin by 38% in HFDPC. Garcinia Mangostana extract
significantly reduced JAK/STAT activation in ORSK by 33%. Glyceryl laurate significantly reduced
T to DHT conversion by 42% suggesting that 5aRed activity was inhibited. When tested on 60
subjects, the lotion significantly increased the number of anagen hairs in subjects’ scalp and the
A/T ratio, and also significantly decreased the number of telogen hairs after 3 months of treatment.
Hair follicle biology is an ever-evolving science and targeting newly described biological pathways
such as the JAK/STAT pathway with well-chosen ingredients will provide patients with effective
anti-hair-loss solutions matching their needs and expectations.

Human Hair Follicles can “Taste”: Stimulation of the Bitter Taste Receptor TAS2R4 Inhibits
Hair Growth Ex Vivo by Up-Regulating TGF-β2
J Gherardini,1 T Rouille,1 M Ferholz,1 W Funk,2 J Rodríguez-Feliz,3 AJ Bauman,4 T Bíró,1
J Chéret5 and R Paus1 1 Monasterium Laboratory, Münster, Germany, 2 Clinic for Plastic,
Aesthetic and Reconstructive Surgery, Munich, Germany, 3 Clinic Dr. Rodríguez-Feliz, Coral
Gables, Miami, FL, 4 Bauman Medical Group, Boca Raton, Miami, FL and 5 Dermatology,
University of Miami, Miami, FL
Besides taste buds, several other tissues express taste receptors (TR), where these exert various
non-gustatory functions, e.g. in immunity, metabolism, endocrinology and/or reproduction. Human
skin expresses the bitter TR, TAS2R4, whose functions in skin biology remain unknown. Since
we show here that the epithelium of human scalp hair follicles (HFs) prominently and hair cycledependently expresses functional TAS2R4, we have explored these human chemosensory (mini-)
organs as accessible model systems to dissect non-classical TR functions in human tissue physiology.
In organ-cultured HFs, TAS2R4 activation by the sweet-tasting steviol-glycoside, rebaudioside A
(Reb A), significantly inhibits proliferation of hair matrix keratinocytes and induces premature
HF involution (catagen) ex vivo by increasing expression of the key catagen-promoting growth
factor, TGF-β2, and by stimulating TGF-β signaling-related pathways/target genes such as RET-Rai
and SHC3-GAB1 complexes (RNAseq). Instead, TGF-β1-3 neutralization antagonizes premature
catagen induction by Reb A, while intrafollicular TAS2R4 knockdown by transient TAS2R4 siRNA
transfection of HFs ex vivo in the presence of excess Reb A maintains anagen. This confirms that hair
growth inhibition by Reb A is indeed mediated by TAS2R4 activation and mainly driven by TGF-β
pathway activation. Using the cycling human scalp HF and TAS2R4 as clinically relevant, instructive,
and experimentally pliable model systems, this introduces TRs as chemosensory regulators of human
organ/tissue remodeling. Specifically, we identify a novel, drug-free strategy for the therapeutic
inhibition of unwanted hair growth (incl. hypertrichosis, hirsutism) by topically applicable tastants,
such as steviol-glycoside TAS2R4 agonists.

Olfactory Receptor 2A4/7 Activation by the Fragrance, Cyclohexyl Salicylate, Promotes
Human Hair Follicle Growth and Stem Cell Progeny Expansion
J Edelkamp,1 D Pinto,2 H Erdmann,3 T Purba,4 F Jiménez,5 R Paus6 and M Bertolini1
1 Monasterium Laboratory, Münster, Germany, 2 Giuliani Spa, Milan, Italy, 3 Kosmed
Klinik, Hamburg, Germany, 4 Centre for Dermatology Research, University of Manchester,
Manchester, United Kingdom, 5 Mediteknia Hair Transplant Clinic, Las Palmas de Gran
Canaria, Spain and 6 Dermatology, University of Miami Miller School of Medicine, Miami, FL
Topically applicable non-drug hair growth-promoting agents are of major medical and consumer
interest. We have shown that stimulation of the olfactory receptor (OR), OR2AT4, by the odorant
Sandalore®, prolongs human hair growth ex vivo, and slows hair loss in telogen effluvium patients
in vivo. Here, we asked whether another OR, i.e. OR2A4/7, which promotes epidermal keratinocyte
proliferation, unfolds similar properties. By in situ hybridization, ubiquitous OR2A4/7 mRNA
expression was detected in the HF epithelium (outer root sheath [ORS], hair matrix [HM]) of freshly
embedded scalp skin from healthy donors, whereas OR2A4/7 protein expression (IF) was almost
restricted to the infundibulum. During HF organ culture, which induces tissue distress, OR2A4/7
protein expression was up-regulated also in the ORS and HM. When organ-cultured scalp HFs were
treated with a cosmetically applicable OR2A4/7 agonist, the synthetic fragrance cyclohexyl salicylate
(CHS), this resulted in delayed catagen development and tendentially increased HM keratinocyte
proliferation. Most interestingly, the number of CD34+ cells and CD71+ transit amplifying cells,
i.e. the immediate progeny of HF epithelial stem cells which is reduced in androgenetic alopecia,
was significantly increased in the suprabulbar ORS/HM. Since stimulation of OR2A4/7 with CHS
promoted human hair growth and expanded the progeny of HF epithelial stem cells ex vivo, this
invites the exploration of CHS as a novel, fragrance-based adjunct treatment for hair loss disorders
associated with telogen effluvium and/or reduced HF stem cell progeny expansion.
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Marine and Bovine-Derived Collagen Peptides Inhibit Catagen Development and Generate
Diverse Effects on Stem Cells and Progeny in Human Scalp Hair Follicles Ex Vivo
K Pappelbaum,1 N Virgilio,2 F Jiménez,3 W Funk,4 J Prawitt,2 B van der Steen2 and
M Bertolini1 1 Monasterium Laboratory, Münster, Germany, 2 Rousselot BVBA, Ghent,
Belgium, 3 Mediteknia Clinic, Las Palmas de Gran Canaria, Spain and 4 Clinic for Plastic,
Aesthetic and Reconstructive Surgery Dr. Dr. med. Funk, Munich, Germany
Hair loss and thinning result from premature catagen and telogen development, and terminal to
vellus conversion, the latter caused also by reduced bulge hair follicle stem cell (HFSC) number
or ability to produce cell progeny. Although it is known that nutraceutical supplementation with
collagen peptides can improve skin physiology, and that loss of type XVII collagen leads to the
depletion of HFSCs in mice, the effect of collagen peptides on HF biology remains elusive. Thus, we
investigated the effect of bovine (Peptan®B) and fish (Peptan®Marine)-derived collagen peptides on
HF biology. Human microdissected male and female HFs were treated ex vivo with in vitro-digested
(to mimic gastric digestion) collagen peptides and processed the tissue for quantitative (immuno-)
histomorphometry. Peptan®Marine slightly increased hair matrix keratinocyte proliferation and
significantly prolonged anagen ex vivo. It did not alter the numbers of K15+ or K19+ HFSCs in
the bulge or suprabulbar outer root sheath (subORS), but significantly reduced the proliferation
of K15+ cells in the bulge and up-regulated the number of CD34+ cells. In contrast, Peptan®B
did not affect hair cycle or numbers of CD34+ cells, but significantly increased K15+ cells in the
bulge, but not in the subORS. It also significantly reduced the proliferation of K15+ cells in the
bulge, inhibited apoptosis in K15+ cells in the subORS, and increased K19+ cells in the bulge and
significantly in subORS. Therefore, our results suggest that collagen peptides maintain or prolong
anagen and balance HFSC (K15+) and their progeny (CD34+ and K19+). Thus, our data invite the
nutraceutical supplementation with collagen peptides for aging and hair loss disorders, such as
androgenetic alopecia.

Three-dimensional culture of dermal papilla cells improves their in vitro angiogenic activity
FM Oppenheimmer,1,2 JM Ceruti,1 GJ Leiros1,2 and ME Balañá1,2 1 ICT-Milstein (CONICET),
Buenos Aires, Argentina and 2 Fundacion Cassará, Buenos Aires, Argentina
Tissue-engineered skin constructs 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. To culture DPC as spheres increases the
expression of angiogenic genes such as VEGF, angiogenin and FGF. Since angiogenesis in scaffolds
is essential for grafts to survive and integrate with existing host tissue, our aim was to compare the
ability of monolayer and sphere cultures of DPC to favor endothelial cell migration and neovessel
development by using two angiogenic study models. In the migration assay, an increased HUVEC
migration was observed in the presence of DPC-spheres conditioned media compared to those with
conditioned media by DPC monolayer. For endothelial cell tube formation assay, DPC monolayer
or spheres were seeded in the bottom of a multiwell plate and covered with Matrigel. Once gelled,
culture media was added and conditioned for 72 hours. HUVEC were seeded in each well and
tubules formation was photographed at different times. An increase in the total number of segments,
joints and networks, which are angiogenesis characteristic hallmarks, was observed when HUVEC
were seeded in spheres conditioned media. In conclusion, three-dimensional culture of DPCs
improved the angiogenic capabilities of HUVEC in vitro. In this way, the use of DPC spheres in
skin substitutes may favor the vascularization of the grafts, favoring the closure of the wound and
the graft take.
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Geniouskin: the first pigmented artificial skin for clinical use
J Lepivert,5 C Pain,1 V Casoli2,5 and M Cario2,3,4 1 University Bordeaux, Inserm 1035,
Bordeaux, France, 2 University Bordeaux Inserm U1312, Bordeaux, France, 3 Aquiderm,
Bordeaux, France, 4 National reference center for rare skin diseases, Bordeaux, France and
5 Plastic surgery department, Bordeaux, France
Skin replacement is of major concern especially for burnt people and giant nevi. According to our
knowledge in modelling pigmented skin, we decided to develop an artificial, pigmented autologous
skin for therapeutic use. Our pigmented models were made on dead deepidermized dermis, which
do not allow standardization of procedure. Thus, since dermal collagen-based matrices such
as IntegraTM or Matriderm® were used as dermal substitute from many years in reconstructive
surgery, we decided to develop our artificial skin on these matrices. Fibroblasts, keratinocytes
and melanocytes were isolated from breast skin obtained after written informed consent of donors
and culture in clinical grade medium. Fibroblasts were seeded on top of the bovine collagenbased matrix 7 days prior keratinocytes and melanocytes seeding. After 3 weeks, we obtained
a skin with a remodeled dermis, a dermal epidermal junction and a stratified epidermis with its
stratum corneum, we named Geniouskin. The process was repeatable and reproducible and was
patented (EP3072535). A preclinical study was performed to confirm is suitability for therapeutic
use. Quality of Geniouskin was not altered after 6 hours of transport at a temperature between
20-25°C. Four series of mice were grafted with collagen-based matrix or Geniouskin prepared from
4 donors of various phototypes. Grafts and mice behavior were followed during 6 months. The
increase of the body weight for male and female mice indicates no obvious toxicity of the matrix or
Geniouskin. No specific clinical sign was correlated with the graft. Geniouskin was well integrated
and induced no deleterious side effects (tumor, inflammation). By immunohistochemistry and HE
staining we observed that Geniouskin was well integrated, differentiated, pigmented, vascularized
and innervated which confirmed its ability to replace efficiently native skin.

A preliminary study of melanogenic markers in the differentiation of the human hair follicle
melanin unit
C Casalou, JM Mayatra and DJ Tobin Charles Institute of Dermatology, University College
Dublin, Dublin, Ireland
The human hair follicle (HF) contains multiple follicular melanin units (FMU) consisting of diverse
subpopulations of melanocytes, defined by their location and level of differentiation/melanogenicacitivty. This includes the infundibulum (In-FMU), stem/bulge (Stem-FMU), sebaceous gland
(Sb-FMU), outer root sheath (O-FMU), peripheral proximal bulb (PP-FMU), and melanogenicallyactive bulb region (M-FMU). The expression of various melanogenic markers (i.e., MITF, DCT/TRP-2,
Sox10, c-KIT) are said to be key features of melanocyte differentiation status. Here we investigated
the expression of so-called ‘early’ melanocyte differentiation markers by IHC using frozen haired
scalp sections and by western blotting using protein extracts of individual microdissected HFs limited
to the anagen bulb (lower part of HF). Our results show that both so-called ‘early’ pigment cell
markers Sox10 (using R/D polyclonal antibody; #AF2864, and c-KIT (using Bioorbyt monoclonal
antibody; #orb178436) can be detected even in melanogenically-active melanocytes of the anagen
bulb region. Additionally, the expression of the master pigment cell transcription factor MITF was
detected in anagen hair bulb, by western blotting. Despite its role in melanin biosynthesis, DCT/
TRP-2 expression has previously been reported only in the most immature melanoblasts of the
human Stem-FMU. However, we observed clear DCT/TRP-2 expression in anagen bulb-derived
protein extracts. This supports the previously-reported view that DCT may be a multifunctional
pigment cell protein/enzyme with both stem, melanogenesis, and redox-related functions.
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The role of YAP1 in regeneration of human skin and in pathological states
O Cherkashina, E Morgun, A Rippa, A Kosykh, E Chermnykh, E Vorotelyak and
E Kalabusheva Koltzov Institute of Developmental Biology of Russian Academy of Sciences,
Moscow, Russian Federation
To study the role of YAP1 in regeneration of human skin we have developed a unique model of
a full-layer human skin xenograft, containing epidermis, dermis, adipose tissue, as well as hair
follicles, sebaceous and sweat glands. On days 40, 75 and 110 after transplantation of human
skin to NOD/SCID mice, biopsies were studied immunohistochemically and compared with intact
skin and with biopsies of cutaneous papilloma and chronic wound. Morphometric parameters,
distribution and content of markers were studied using ImageJ and Cell Profiler. Statistical data
processing was performed in the GraphPad Prism 8. By the day 110, most processes, mainly in the
dermis, returned to the normal state: dermis stratification appeared, epidermis thickness decreased,
hair follicles produced hair shafts. However, there were still a number of differences from normal
skin like thickened epidermis and hypertrophy of basal keratinocyte layer. The pattern of YAP1
distribution, which in normal skin is actively expressed in the basal keratinocytes and is poorly
expressed in the dermis, 40 days after xenografting resembled chronic wound with low epidermal
expression and pronounced nuclear localization in fibroblasts. On the day 110, it was more similar
to cutaneous papilloma – YAP1 was found in most nuclei of the basal layer. Due to its ability to
regulate differentiation and proliferation in skin, it may play a role in the course of skin xenograft
regeneration. In our xenograft, some processes, mainly in the dermis, recovered by day 110, but
serious changes were still observed in the epidermis, and phenotypically the graft at different stages
resembled pathological skin. We suppose that decreased YAP1 content in epidermis and increased
dermal activation may be associated with impaired healing, and increased nuclear localization may
be related to hyperproliferative and hypertrophic states. This observation indicates that YAP1 may
be considered as a potential target in treatment of skin pathologies.

Clinical grade human pluripotent stem cells derived engineered skin substitutes promote
keratinocytes wound closure in vitro
S Domingues,1,2 A Darle,1,2 Y Masson,1,2 M Saidani,1,2 E Lagoutte,3 A Bejanariu,1,2 J Coutier,1,2
R Ayata,4 M Bouschbacher,3 M Peschanski,1,2 G Lemaitre1,4 and C Baldeschi4 1 ISTEM,
Corbeil-Essonnes, France, 2 CECS, Corbeil-Essonnes, France, 3 URGO RID, Chenôve, France
and 4 INSERM UEVE 861, ISTEM, Evry, France
Chronic wounds, such as leg ulcers associated with sickle cell disease, occur as consequence of
a prolonged inflammatory phase during the healing process. They are extremely hard to heal and
persist as a significant health care problem due to the absence of effective treatment and the uprising
number of patients. Indeed, there is a critical need to develop novel cell- and tissue-based therapies
to treat these chronic wounds. Development in skin engineering leads to a small catalogue of
available substitute manufactured in Good Manufacturing Practices compliant (GMPc) conditions.
Those substitutes are produced using primary cells that could limit their use due to restricted
sourcing. Here, we propose GMPc protocols to produce functional populations of keratinocytes
and fibroblasts derived from pluripotent stem cells to reconstruct the associated dermo-epidermal
substitute with plasma based fibrin matrix. In addition, this manufactured composite skin is
biologically active and enhances in vitro wounding of keratinocytes. The proposed composite skin
open new perspectives for skin replacement using allogeneic substitute.
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Targeting PPARγ pathway and protecting skin microbiota balance for sebum harmonization
in all skin types
M De Tollenaere, E Chapuis, B Sennelier, C Lambert, P Robe, C Zanchetta, C Jarrin, D Auriol,
A Scandolera and R Reynaud R&D, Givaudan, Pomacle, France
Sebum is a well-recognised protection of the skin and minor changes on its composition and quantity
impact skin homeostasis. Over production induces skin microbiota dysbiosis in favor of C. acnes
proliferation leading to skin homeostasis dysbalance. Mangifera indica extract was traditionnaly
used in folk medicine for its antibacterial and antioxidant properties. In vitro studies demonstrated
that the main phytomarker identified, mangiferin, was a potent inhibitor agent of lipogenesis. Sebum
regulation was evaluated on sebocytes derived from iPS of African, Asian and Caucasian donors
and then by analyzing volume of sebaceous glands in skin explants. Genes expression analysis was
also performed on sebocytes. Then molecular docking was done between mangiferin and PPARγ.
The clinical studies were conducted on 3 cohorts representative of African, Asian and Caucasian
skins. Biometric analyses included measurement of sebum level, quantification of porphyrins. Skin
microbiota composition was evaluated by New Generation Sequencing techniques. Inhibition of
C. acnes lipase activity was assessed in vitro. Inhibition of lipogenesis was evidenced in sebocytes
and volume of sebaceous glands was reduced. Global genes expression analysis revealed that
FDFT1, PPARG and DGAT2 expressions were down-regulated. Mangiferin interaction with PPARG
was confirmed by molecular docking. The clinical studies confirmed the previous results with sebum
reduction. The extract showed an inhibition of C. acnes growth in vitro and it was confirmed through
reduction of porphyrin. The proportions of two major genera (Staphylococcus and Acinetobacter)
were different with a placebo application whereas with the extract, the skin microbiota composition
was maintained. M. indica extract proved its global efficacy on all skin types in sebum normalization
through PPAR pathway. The reduction of C. acnes lipase activity and the skin microbiota protection
conduct to skin homeostasis for an healthier and a better skin complexion.

Vers la compréhension du lien entre le profil des cytokines et les phénotypes pathologiques
associés à l’épidermolyse bulleuse simple à l’aide de cellules souches pluripotentes induites
S Martineau,1,2 M Saidani,1,3 J Coutier,1,3 M Jarrige,1,3 H Polveche,1,3 S Domingues,1,3
A Darle,1,3 S Hadj-Rabia,4 C Bodemer,4 C Baldeschi1,2 and N Holic1,2 1 INSERM U861,
I-Stem, Corbeil-Essonnes, France, 2 Université Paris-Saclay, Université d’Evry, Evry, France,
3 CECS, Corbeil-Essonnes, France and 4 Department of Dermatology, Hopital Universitaire
Necker-Enfants Malades, Paris, France
Epidermolysis bullosa simplex (EBS) is a skin disorder caused by dominant missense mutations in
KERATIN5 (KRT5) or KERATIN14 (KRT14) gene, which encode intermediate filament (IF) proteins
mainly expressed in epidermal basal keratinocytes. Incorporation of mutant keratins in network
of IF makes the network sensitive to stress inducing inflammation and skin blistering formation.
Currently, no therapeutic approach is known. Significant cytokine imbalance in blister fluid samples
from different patients was demonstrated, suggesting that EB could be considered as inflammatory
disorder rather than skin disorder. The potential involvement of cytokines in EB has been little
studied due to the lack of reliable in vitro model recapitulating the pathomechanisms of the human
disease. We developed a pathological model of EBS using hiPSC-derived keratinocytes from patients
carrying KRT5 dominant mutations (EBS-KER) compared to non-affected hiPSC-derived keratinocytes
(WT-KER). Our model recapitulates phenotypes already described for EBS as keratin aggregates,
demonstrating that EBS-KER represent a relevant tool for modelling EBS in vitro. To identify new
molecular mechanisms, we performed RNA sequencing to compare the transcriptome of EBSKER and WT-KER. Preliminary datas identified 139 differentially expressed genes between the 2
sub-groups. Molecular pathway and functional network analyses revealed that more 70 genes are
upregulated and related to pro-inflammatory cytokine profile. These data will allow to highlight the
EBS-KER’s cytokines profile and to decipher their involvement in the EBS pathomechanisms. Better
understanding of these cytokines in EBS could provide opportunities for new therapeutic approaches.
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Spontaneous, Intrinsic Aging in Organ-Cultured Human Skin as Novel Ex Vivo Assay to Test
Candidate Anti-Aging Actives
T Bíró,1 M van Lessen,1 A Mardaryev,2 D Broadley,1 C Mauri,1 M Bertolini,1 J Edelkamp1 and
R Paus3 1 Monasterium Laboratory, Münster, Germany, 2 University of Bradford, Bradford,
United Kingdom and 3 Dermatology, University of Miami, Miami, FL
Since in vitro methods (2D and 3D) used for the preclinical testing of candidate anti-aging
compounds mimic the complexity of human skin aging unsatisfactorily, we wished to develop
an ex vivo assay for interrogating key aging-read outs in healthy human skin. Healthy, fullthickness skin biopsies (2 males, 4x females; 22 - 77 years) were organ-cultured in serum-free,
supplemented medium for 3 days in the presence/absence of recognized anti-aging compounds
(tretinoin (5µM), resveratrol (10µM), or caffeine (200µM), and key skin aging biomarkers were
analyzed by quantitative (immuno-)histomorphometry and/or qRT-PCR. After only 3 days ex vivo,
vehicle-treated human skin underwent striking intrinsic aging-associated changes: in the epidermis,
keratinocyte proliferation (Ki-67), sirtuin-1, MTCO1 and collagen 17A protein expression as well as
mitochondrial complex II/IV activity were all significantly reduced. In the dermis, collagen III protein
and hyaluronic acid content declined significantly. In contrast, aging-associated DNA damage
(p-H2A.X), increased in epidermal keratinocytes, and whole skin extracts showed up-regulated
mRNA levels of metalloproteinases (MMP-1, 2, 3 and 9), senescence-associated secretory phenotype
cytokines (IL6, IL8), and of both CXCL10 and cyclin-dependent kinase inhibitor 1A (CDKN1). The
known senolytics, tretinoin, resveratrol, and caffeine, all markedly reduced p-H2A.X accumulation,
increased epidermal collagen17A and dermal collagen III deposition, and reduced MMP2 protein
expression. Caffeine also prevented the upregulation of CXCL10, IL6, IL8, MMP2 and CDKN1
transcription ex vivo. Here, we show here that organ culture rapidly and robustly induces a
spontaneous aging/senescence program in healthy human skin, which can be quantitatively assessed
and manipulated with senolytics. Thus, this simple, but clinically relevant ex vivo model provides
an excellent new assay system for pre-

The Patent Landscape Analysis of Skin Bioinks for 3D Bioprinting
E Borzova,1 G Cardeal,2 S Soperna,2 J Zhao2 and A Lepekhova1 1 Department of Dermatology
and Venereology, I.M.Sechenov First State Medical University, Moscow, Russian Federation
and 2 I.M.Sechenov First State Medical University, Moscow, Russian Federation
Three-dimensional (3D) skin bioprinting is an emerging technology that can deposit customised
biomaterials with or without desired cell types (i.e. bioinks) in 3D constructs, mimicking the skin.
This study aimed to analyse the granted patents for skin bioinks intended for 3D skin bioprinting
from 2017 to 2022. The patents were searched in international patent databases [WIPO, Google
Patent, European Patent Office] using keywords [‘Skin Bioink’, ‘Artificial Skin’, ‘3D Printing’, ‘3D
Skin Bioprinting’, ‘Biological Ink’] and then were filtered by an application date between 2017 and
2022. The exclusion criteria included bioinks used to prepare artificial skin for non-medicinal uses
[engineering robotics], patents for bioinks for construction of tissues other than skin or unspecified
tissues, pending patents, and patents for manufacturing methods. The selected granted patents were
reviewed by all co-authors and analysed based on their jurisdiction, publication date of the patent
application, assignees, bioink compositions, additional features, and potential applications. In total,
our search yielded 550 patents. Of these, 45 were included in the analysis. Patent applications
were filed by nine countries, mostly by South Korea [n=20] and China [n=15]. The most common
materials used in a hydrogel composition were collagen [n=13] and gelatin [n=8]. Skin bioinks
were intended for the use in vivo [n=24], in vitro [n=12], or both [n=5]. Given the patent landscape
particularly in pre-pandemic years, 3D skin bioprinting is expected to rapidly expand in the near
future. Within its limitations, 3D skin bioprinting is a promising innovative approach that could be
potentially beneficial for a broad range of conditions, including chronic wounds, burns, and skin
cancers. In the prospect, skin bioinks can also be used for in vitro cosmetics, drug and toxicity testing.
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RNA sequencing of immortalised balding and non balding DPCs identifies potential balding
gene signatures
R Borhan,1,2 J Lee,1 M Philpott,1 G Youssef,1 M Rahman1 and A Bensussan2 1 Blizard Institute,
Queen Mary University, London, United Kingdom and 2 INSERM, Paris, France
Androgenic alopecia affects hair follicles from frontal and vertex area. Hair inductive properties
of DPCs are lost in bi-dimentional (2D) culture. In a recent study three dimentional (3D) structure
of cultured DPCs was able to recapitulate 22% of molecular signature of the intact dermal papilla
The aim of this study was to compare the gene profile expression in immortalised balding (B-DPCs)
and non-balding DPCs (NB-DPCs) in 3 different culture conditions: bi-dimensional (2D), three
dimensional (3D) and in co-culture with adipose derived stem cells (ASCs). We also compared
primary DPCs in the same three culture conditions in early, mid and late passages (P3, P6 and P9).
Immortalised DPCs and primary DPCs in P3, P6 and P9 were used for 2D culture, 3D spheroids and
3D spheroids in co culture with ASC spheroids. RNA sequencing was performed -with14 million
reads/ sample alignment to the Human build HG 38 genome assembly- then Seqmonk software used
for analysis of differentially expressed genes (should I put Babraham institute?) and gene clustering
by using David gene software were performed. Overall analysis showed that B, NB and primary
DPC genes cluster very distinctly. 3D and co culture with ASCs conditions create changes in gene
profile expression of all DPC types. Changes are more similar between 3D and co culture with
ASCs and distinct from 2D in all DPC types. 3D and co culture with ASCs change the gene profile
expression of immortalised DPCs. Overall B-DPCs present an inflammatory profile which does not
significantly change by 3D and co culture with ASCs. Overall extra cellular matrix organisation
and 3D structure features in NB-DPCs are emphasized by 3D and co culture with ASCs as well
as promotion of a few inhibitory processes on inflammation. 3D and co culture emphasize the
maintenance of immortalisation features in NB compared to primary DPCs. In conclusion, balding
profile is very distinct from non balding and primary DPCs and promote inflammatory pathways
in all culture conditions.

Dandruff is associated with perturbations of hair follicle immune privilege, and the
infundibular and epidermal immune microenvironment
SL Limbu,1 T Purba,1 R Bhogal,4 CA O’Neill1 and R Paus1,2,3 1 Department of Dermatological
Science, University of Manchester, Manchester, United Kingdom, 2 Dr.Phillip Frost
Department of Dermatology & Cutaneous Surgery, University of Miami, Miami, FL,
3 Monasterium Laboratory, Münster, Germany and 4 Colworth Laboratory, Unilever,
Bedford, United Kingdom
Dandruff is a common scalp condition. The immune-microenvironment of dandruff scalp skin
remains poorly characterised and the hair follicle’s physiological immune privilege (HF IP) status in
dandruff is completely unknown. We hypothesised that the latter might be important in the context
of dandruff-associated inflammation as the HF IP status is expected to impact on overall scalp
skin immunophysiology. We analysed the expression of HF IP biomarkers (CD200, MHC class I,
β2M, MHC class II) and HF IP guardians (α-MSH and MIF), and quantified intra- and perifollicular
immune cells (CD4, CD8 and CD68) in healthy versus dandruff scalp (non-lesional and lesional)
biopsies by quantitative immunohistomorphometry(n= 5-8). MHC Class I protein expression was
increased in the proximal outer root sheath (ORS) of non-lesional and lesional dandruff HFs,
while β2M protein expression was increased in the proximal ORS of lesional dandruff HFs and in
the bulge of lesional dandruff HFs. CD200 expression was unaltered. The protein expression of
the locally produced potent immunoinhibitory IP guardian, MIF, expression was decreased in the
infundibulum, bulge, and proximal ORS of lesional dandruff HFs, while α-MSH expression was
unaltered. Langerhans cells, labelled by intraepithelial MHC class II+ staining, were decreased in
the infundibulum of lesional dandruff HFs (p<0.01). In lesional dandruff epidermis, CD4+ and CD8+
T cells were significantly increased (p<0.0001). The number of intra- and perifollicular CD68+
Macrophages, CD4+ and CD8+ T cells remained unchanged in dandruff scalp HFs. Together, this
work presents the first evidence that dandruff is associated with a weakened HF IP, a reduction in
the number of MHC class II+ Langerhans cells in the infundibulum, and epidermal infiltration of
CD4+ and CD8+ T cells.
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Effects of a LED light therapy mask on an ex vivo skin model and clinical signs of aging
N André,1 A Bellanger,1 A Nkengne,1 S Guehenneux,1 R Fitoussi,1 F Michel2 and K Vié1
1 Laboratoires Clarins, Pontoise, France and 2 Pôle Santé les Célestins/Médical Spa, Vichy,
France
The mechanical behavior of the skin is mainly attributed to the structure of the dermal layer. Indeed,
the fibrillar network, composed by collagen and elastin fibers linked together by physiological
cross-linking, contributes to the resistance and elasticity of the tissue. Age-related changes in skin
mechanics are thought to contribute to a large part of skin appearance, e.g. wrinkles, loss of firmness
and elasticity. Accumulating evidence has indicated that the light source emitted from a light-emitted
diode (LED) has a potential anti-aging effect on human skin. Light therapy improves benefits on skin
structure and skin mechanical properties. In the present study, we demonstrated that a home-use
LED mask, with a combination wavelength of 630 nm and 850 nm exerted anti-aging effects in
both ex-vivo and clinical experiments. For the ex vivo experiment, the purpose was to evaluate the
benefits of a light therapy mask on elastin, the main component of elastic fibers, which provide
stretch and elasticity to the skin. Skin explants were exposed daily for 1 week to the light therapy
mask. Immunohistochemistry on skin sections was performed on an elastin marker to quantify the
elastic fiber size. Treating human skin explants with LED lights was found to increase the size of
elastic fibers. For the clinical study, the objective was to evaluate the efficacy of the light therapy
mask on skin aging signs. Thirty women, aged 40-60, phototype I to IV, were involved in the study.
They used the mask 3 to 4 times a week for 2 months. Instrumental and clinical measurements were
carried out to measure the signs of aging such as wrinkles, skin mechanical properties, radiance,
and pores. At the end of the treatment, significant clinical improvement was observed. Facial
treatment with a LED mask promoted major clinical improvement that was confirmed by histological
examination of the skin. These findings suggest that the light therapy mask may provide an effective
treatment opportunity for people with skin aging signs.

Interest of Silybum marianum extract, Manganese PCA and Lespedeza capitata extract in a
new anti-hair loss serum to stimulate hair growth and prolong anagen phase
D Bacqueville,1 M Leveque,1 C Mas,1 M Haure,1 A Noustens,1 V Mengeaud,2 S Carrère,1
N Castex-Rizzi,1 S Bessou-Touya1 and H Duplan1 1 R&D Department, Pierre Fabre DermoCosmétique, TOULOUSE, France and 2 Laboratoires dermatologiques Ducray, Lavaur,
France
The hair follicle (HF) undergoes cycles of growth (anagen), regression (catagen) and rest (telogen)
phases. Chronic and reactive hair loss are linked to dysfunctions of the hair growth cycle. The
association of active ingredients targeting specifically the HF could help to restore hair cycle
and promote hair growth. The efficacy of 3 active ingredients was evaluated on hair growth/
anchorage markers in human HF dermal papilla cells (DPC): a new extract from Silybum marianum
(SME) stimulating hair shaft anchorage by keratin 75 modulation, Manganese PCA (MnPCA) and
a Lespedeza capitata extract (LCE). Antibody array and gene reporter assays allowed to analyse
receptor tyrosine kinase phosphorylation and Wnt/β catenin pathway. ELISA tests were performed
to quantify the release of Versican, VEGF and DKK1. 5α-reductase (5αR) activity was also measured.
The anti-hair loss serum containing these active ingredients was then evaluated ex vivo on human
full-thickness scalp skin model to investigate its ability to improve HF growth. In DPC model, SME
activated growth factor receptor signalling pathways (EGFR x1.9 and PDGFR x2.8 respectively) and
their downstream effectors (ERK, GSK3, Akt, STAT x1.2 to 2). MnPCA induced Versican (x33) and
VEGF (x3.3) secretion, but also Wnt/β catenin (+80%). LCE reduced DKK1 release (-72%) and 5αR
activity (-60%). In the scalp explant model, the anti-hair loss serum stimulated hair shafts production
(+102%) and significantly prolonged anagen phase by improving hair cycle score and stimulating
hair matrix keratinocytes proliferation. Thus, SME, MnPCA and LCE displayed complementary
anti-hair loss properties. The interest of combining these 3 active ingredients was confirmed in a
human scalp skin model by using a serum that improved hair growth and prolonged anagen phase.
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Efficacy and Safety of topical KX-826 in Male Subjects with Androgenetic Alopecia:A
Multicenter, Randomized, Double-blind, Placebo-controlled Phase II Study
C Zhou,1 R Hu,2 H Wang,3 Y Ding,4 B Yang,5 Y Li,6 S Yang,7 Y Tong,8 X Dong,8 Q Yang2 and
J Zhang1 1 Peking University People’s Hospital, Beijing, China, 2 Huashan Hospital affiliated
to Fudan University, Shanghai, China, 3 Tianjin Medical University General Hospital, Tianjin,
China, 4 Shanghai Skin Disease Hospital, Shanghai, China, 5 Dermatology Hospital, Southern
Medical University, Guangzhou, China, 6 Affiliated Hospital of Jiangsu University, Zhenjiang,
China, 7 Peking University First Hospital, Beijing, China and 8 Kintor Pharmaceuticals Ltd.
Suzhou, Suzhou, China
(a)KX-826 is a novel AR antagonist. (b)Total 120 male AGA(Norwood-Hamilton type IIIv,IV,V) were
enrolled, and randomized at a ratio 1:1:1:1 to KX-826 2.5 mg BID group, KX-826 5 mg QD group,
KX-826 5 mg BID group and placebo group. The primary endpoint was the mean change from
baseline in target area non-vellus hair count(TAHC) at week 24 in comparison to placebo. (c)The
least square mean change from baseline in TAHC at week 24 of KX-826 5 mg BID group was 22.89
hairs/cm2, with a significant increase of 15.34 hairs/cm2 compared with placebo BID group(7.54
hairs/cm2, P=0.024). Sensitivity analysis of the primary efficacy endpoint showed consistent results.
All groups had TAHW improvement at week 6,12,18,24 compared with baseline, but no significant
difference between groups. All KX-826 treatment groups had numerically better HGA improvement
at week 6,12,18,24 as compared to placebo QD/BID group, although did not reach statistical
significance. The incidence of adverse drug reactions(ADR) was 16.1%, pruritus(5.9%) was the
most common ADR, followed by contact dermatitis(2.5%). No serious AE and death occurred
during study, and no AE led to treatment discontinuation. (d)For male subjects with AGA (NorwoodHamilton classification type IIIv,IV,V), KX-826 was well tolerated and manageable and the mean
change from baseline in TAHC at week 24 in KX-826 5mg BID group was significantly increased
in comparison with the placebo group. Sensitivity analysis of the primary efficacy endpoint were
consistent. The results will be further confirmed in a registration Phase III study.
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Platelet rich plasma combination therapies for treatment of androgenetic alopecia: A
systematic review
MA Kaiser,1 NT Issa,1 N Issa,2 L Ferrari1 and J Jimenez1 1 Dr. Phillip Frost Department of
Dermatology and Cutaneous Surgery, University of Miami School of Medicine, Miami, FL and
2 St. George’s University School of Medicine, West Indies, Grenada
Androgenetic Alopecia (AGA) is the most common cause of alopecia in males and females.
Minoxidil and finasteride are the only FDA approved treatments for AGA. New treatments including
Platelet Rich Plasma (PRP) and microneedling have shown promising results. The purpose of this
literature review is to highlight recent studies examining the effects of topical minoxidil combined
with PRP to minoxidil or PRP monotherapy. The method used for this paper include a systematic
review of the literature from 2010 to 2022 using the PubMed, EMBASE, and MEDLINE databases
examining studies evaluating combination therapies for AGA. Three randomized control trials
compared combination PRP + topical 5% minoxidil to either no treatment, 5% minoxidil, or PRP
only. Two studies found increased hair growth at five months and at six months following combined
therapy. Another study found an increase in hair density and improved patient satisfaction with
combination therapy compared to monotherapy. A prospective study revealed that patients treated
with combined 5% minoxidil, PRP, and microneedling reported the highest patient and physician
satisfaction compared to minoxidil monotherapy. An observational study evaluating topical 5%
minoxidil with PRP reported an increase in hair diameter after one year of combination treatment
compared to minoxidil monotherapy. PRP therapy combined with minoxidil and microneedling in
a retrospective study was shown to increase hair growth compared to PRP with minoxidil as well as
PRP or minoxidil monotherapy. In conclusion, a variety of studies demonstrated superior treatment
response with combination PRP and minoxidil therapy in patients with AGA. Limitations to this study
include different PRP preparation protocols, few randomized control studies, and small sample sizes.
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Platelet-rich plasma in alopecia areata – a steroid-free treatment modality. A systematic
review and meta-analysis of randomized clinical trials.
FA Meznerics,1,2 K Illés,2 F Dembrovszky,2 P Fehérvári,2 LV Kemény,1 KD Kovács,1
NM Wikonkál,1 D Csupor,2 P Hegyi2 and A Banvolgyi1 1 Department of Dermatology,
Venereology and Dermatooncology, Semmelweis University, Budapest, Hungary and
2 Centre for Translational Medicine, Semmelweis University, Budapest, Hungary
Alopecia areata (AA) is a chronic autoimmune condition that can lead to a serious deterioration in
patients’ quality of life. The first line of treatment in limited patchy AA is triamcinolone acetonide
(TrA); however, the efficacy of the treatment varies greatly. Our aim was to investigate the therapeutic
effects of platelet-rich plasma (PRP) in the treatment of AA. We performed a systematic literature
search in four databases: MEDLINE (via PubMed), Cochrane Library (CENTRAL), Embase, and
Web of Science, from inception to 15 October 2021. Our systematic review and meta-analysis are
reported according to the PRISMA 2020 Statement. Randomized clinical trials reporting on patients
with AA treated with PRP were included, comparing PRP with TrA or placebo. Our systematic
search provided a total of 2747 articles; we identified 4 studies eligible for quantitative analysis.
The primary outcome was assessed with the use of the Severity of Alopecia Tool (SALT) score. A
meta-analysis was performed regarding our primary outcome. We pooled data using the random
effects model. Pooled mean differences from 4 studies with a total of 201 subjects did not show a
significant difference in the mean change in SALT score when PRP and TrA groups were compared
(MD = - 2.04, CI: -4.72-0.65; I2 = 80.4%, p = 0.14). PRP is a promising topical steroid-free treatment
modality in the therapy of AA. No significant difference was found between PRP and TrA treatment;
however, further high-quality randomized clinical trials are needed to further assess the efficacy of
PRP treatment and strengthen the quality of evidence.
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Schwann cells – an unexpected key player in keloid formation
M Direder,1,2 T Weiss,3 D Copic,1,2 V Vorstandlechner,3 K Klas,1,2 M Laggner,1,2 M Wielscher,4
D Bormann,1,2 HJ Ankersmit1,2 and M Mildner4 1 Thoracic Surgery, Medical University of
Vienna, Vienna, Austria, 2 Aposcience AG, Vienna, Austria, 3 Plastic, Reconstructive and
Aesthetic Surgery, Medical University of Vienna, Vienna, Austria and 4 Dermatology, Medical
University of Vienna, Vienna, Austria
Despite decades of research, the driving forces behind keloids, an itching, painful and movementrestricting skin disorder, are still not fully understood. Here we performed single cell RNA
sequencing to gain novel insights on the cellular composition and transcriptional pattern of keloids.
Bioinformatics analysis revealed a so far undescribed accumulation of Schwann cells in keloids,
which was not detectable in normal skin and normal scars. Compared to Schwann cells from
normal skin, keloidal Schwann cells showed a completely distinct phenotype. These Schwann
cells displayed an increased expression level of genes involved in extracellular matrix formation
and wound healing and showed features of repair Schwann cells present in regenerating nerves.
Further in depth analyses defined a set of twenty-one genes, which transcriptionally characterized
this pro-fibrotic Schwann cell-type. Immunofluorescence confirmed our transcriptomics data and
showed that Schwann cells pervaded the whole keloid without any contact to axons. As repair
Schwann cells interact with macrophages, we further examined the macrophage populations and
their interaction with keloidal Schwann cells in more detail. We identified several factors affecting
macrophage polarization and Schwann cell-differentiation, both contributing to exacerbated matrix
formation and growth of keloids. Together, our results indicate a so far undescribed contribution of
Schwann cells to keloid formation, suggesting them as a novel target for the treatment of keloids.

Epigenetic memory of radiation injury in skin fibroblasts of cancer patients
M Piipponen,1 X Bian,1 Z Liu,1 M Maselli,2 P Sommar,3 M Halle3 and NX Landén1
1 Department of Medicine Solna, Karolinska Institutet, Solna, Sweden, 2 University of
Trieste, Trieste, Italy and 3 Plastic and Reconstructive Surgery, Karolinska University Hospital,
Stockholm, Sweden
Radiotherapy (RT) is a common cancer treatment but often results in an unintended injury to
overlying skin and contributes to impaired wound healing. Skin fibroblasts (FBs) play critical roles
in wound repair. We investigated the long-term effects of RT on FB functions to understand better
the pathological mechanisms of adverse skin reactions to RT. We collected tissue biopsies from
non-irradiated (RT-) and irradiated skin (RT+) of breast cancer patients who received RT 1-12
years ago. We found that ex vivo wound healing and FB motility were significantly reduced in
the RT+ skin compared to the paired RT- skin. We next compared the RT- and RT+ FBs for their
genome-wide gene expression by RNA-sequencing (seq) and chromatin accessibility by ATAC-seq.
Multi-omics analysis revealed that the promoter region of the thrombospondin-1 gene (THBS1) was
more accessible in the RT+ than the RT- FBs, whereas its expression level was not significantly
different between these two groups of FBs. Interestingly, stimulation with TGF-β, a key cytokine in
wound repair, led to more robust upregulation of THBS1 expression and higher RUNX1 binding
to the THBS1 gene promoter in the RT+ FBs compared to the RT- FBs. Also, we observed that
FBs expressed more THBS1 in the ex vivo wounds generated in the RT+ skin than in the RT- skin.
Furthermore, we showed that silencing of THBS1 in RT+ FBs enhanced cell migration and TGFβ-induced ACTA2 expression. Collectively, our study reveals that FBs isolated from previously
irradiated skin maintain increased chromosomal accessibility in the THBS1 promoter, enabling a
swift induction of THBS1 expression via RUNX1 after an injury stimulus such as TGF-β. The elevated
THBS1 expression in fibroblasts may compromise cancer patients’ wound healing capacity even
a long time after radiotherapy.

Hippo pathway drives excessive fibrosis in Hidradenitis Suppurativa
KR van Straalen,1 F Ma,2 M Calbet,3 M Gharaee-Kermani,1,2 R Wasikowski,1 AC Billi,1
E Tsou,2 LC Tsoi1 and J Gudjonsson1 1 Dept of Dermatology, University of Michigan Medical
School, Ann Arbor, MI, 2 Div of Rheumatology, Dept of Internal Medicine, University of
Michigan Medical School, Ann Arbor, MI and 3 R&D Center, Almirall SA, Sant Feliu de
Llobregat, Spain
Hidradenitis suppurativa (HS) is a chronic, inflammatory skin disease characterized by a massive
immune cell infiltrate, tissue destruction and extensive fibrosis. We aimed to elucidate the role of
fibroblasts in the pathophysiology of HS. Single-cell RNA-sequencing was performed on chronic
lesional skin samples of 8 HS patients and skin samples of 8 controls. Ex vivo experiments were
performed on primary dermal fibroblasts from chronic HS lesions (n=3). Fibroblast subclustering
revealed 6 subsets (SFRP2+, COL11A+, SFRP4+, LSP1+, RAMP1+, and CXCL13+). Two of these,
SFRP4+ and CXCL13+, were specifically derived from HS samples. The SFRP4+ subset was identified
as myofibroblasts and displayed prominent pro-fibrotic characteristics. Development and activation
of this subset was found to be driven by key HS-associated inflammatory cytokines (IFNγ, IL-1β,
and TNF). Analysis of the expression of transcription factors within the SFRP4+ subset identified
several upregulated components of the Hippo pathway (YAP, WWTR1, TEAD1-4). To determine
the functional relevance of the Hippo pathway in HS fibroblasts, primary dermal fibroblasts were
stimulated with TRULI (promoting the Hippo pathway) and verteporfin (inhibiting the Hippo
pathway). Treatment with TRULI led to a significant increase in pro-fibrotic markers in HS fibroblasts
(ACTA2 and COL1A1) on both mRNA and protein level and enhanced proliferation of HS fibroblasts.
Verteporfin treatment elicited opposite results and downregulated pro-fibrotic markers, proliferation,
and migration. Overall, these results identify a central role for the Hippo pathway in promoting
myofibroblast activation in HS and provides pre-clinical evidence that modulation of the Hippo
pathway can reverse the pro-fibrotic phenotypes of myofibroblasts in HS.

Exploring the molecular basis for the dermal fibroblast state switch
T Kirk, A Ahmed, J Connelly and E Rognoni Queen Mary University of London, London,
United Kingdom
The skin dermis evolves from a multipotent pool of fibroblasts, which differentiate into distinct
subpopulations creating the different dermal layers and respective architecture. This dermal
maturation process is governed by a tight balance of fibroblast proliferation, quiescence and
extracellular matrix (ECM) deposition. During wound healing, quiescent fibroblasts restart
proliferating, migrate into the wound bed and deposit ECM to regenerate the skin. Which signalling
networks control the switch in fibroblast behaviour and how the fibroblast subpopulations organize
themselves and influence each other during dermal maturation and wound healing is currently
unknown. Deregulations of these complex developmental processes in the dermis are associated
with several skin pathologies including fibrosis or chronic wounds. To understand the regulators
of the dermal fibroblast state switch, we integrated several single cell RNA-seq datasets of whole
skin, covering all major developmental timepoints during embryonic and postnatal growth. Our
novel integrated single cell RNA-seq dataset is able to recapitulate key skin developmental changes
observed in vivo. Comprehensive bioinformatic analysis of the dermal fibroblast populations reveal
distinct set of growth and transcription factors controlling the developmental fibroblast state switch
in the skin. These involve members of the AP-1, IGF and TGFβ signalling pathways which are
regulated by a combination of epigenetic, transcriptional, cytoskeletal and metabolic mechanisms
that we are currently investigating in skin explant cultures and advanced 2D/3D cell culture models.
In summary, we elucidate the dynamic behaviour of fibroblast subpopulations and the underlying
signalling networks balancing proliferation and ECM production during dermal development in
homeostasis and wound healing which will pave the way to new therapeutic targets enhancing skin
regeneration. Our novel integrated whole skin dataset represents a valuable resource for studying
fibroblasts and other cell types in skin development.

Preventing fibrosis in patients with recessive dystrophic epidermolysis bullosa
G Tartaglia,1 N Patel,2 I Fuentes,1 Z Padron,1 L Han2 and A South1 1 Thomas Jefferson
University, Philadelphia, PA and 2 Drexel University, Philadelphia, PA
Recessive dystrophic epidermolysis bullosa (RDEB) is a rare skin disorder characterized by defects
in collagen VII leading to a range of pathologies dominated by painful blister formation. Aberrant
wound healing leads to fibrosis that contributes to life threatening cancers. We have developed
an in vitro model of fibrotic extracellular matrix (ECM) produced by primary RDEB patient dermal
fibroblasts, in which we use detachment of the cells’ matrix from plastic as a surrogate for fibrosis.
This study first sought to determine the molecular mechanisms of matrix detachment, using Atomic
Force Microscopy, total collagen assays, and measurements of gene and protein expression, and
then assessed application of chemical compounds to reduce fibrosis. RDEB matrices were stiffer
than non-RDEB, and treating fibroblasts with the pro-fibrotic cytokine TGFβ also increased tension.
RDEB fibroblasts retain more collagen in the ECM compared to non-RDEB, and treating non-RDEB
fibroblasts with TGFβ increased collagen retention in the ECM and accelerated detachment. To
confirm these observations, we used a series of isogenic biopsies from an amputated leg of an RDEB
patient to measure the molecular differences between fibrotic areas (tumor) compared to less fibrotic
sites (peri-tumor and distal). Tumor fibroblasts detached faster than distal, and phosphorylatedROCK2 and Collagen I were upregulated in more fibrotic areas, suggesting that these two markers
contribute to detachment. Next, we assessed a number of compounds shown to be anti-fibrotic
in other settings and identified that the ER Stress inhibitor Salubrinal delayed detachment. In
conclusion, our detachment assay recapitulates fibrotic phenotypes and detachment is mediated
by a combination of matrix tension, aberrant collagen secretion, and increased cell contractility.
We are performing high throughput screens to identify FDA-approved drugs that can be repurposed
for fibrosis prevention in RDEB.

Type I interferon contributes to vasculopathy and accelerated fibrosis in systemic sclerosis
H Yin, Q Yan and L Lu Rheumatology, Shanghai Jiao Tong University School of Medicine
Affiliated Renji Hospital, Shanghai, China
Systemic sclerosis (SSc) is one of the most devastating autoimmune diseases characterized by
vasculopathy and fibrosis that affects both skin and internal organs. IFN signature is present in
blood and skin in SSc patients. Polymorphisms of IFN regulatory genes IRF-4,5,7,8 and STAT4
have been found to be associated with SSc. Despite these evidence, the exact role of IFN in SSc
remains poorly understood. We performed single-cell RNA sequencing on the skin from patients
with diffuse SSc(dSSc), limited SSc(lSSc) and normal controls. Higher type I interferon response
was found in the endothelium of dSSc compared with lSSc and normal controls. Gene expression
associated with endothelial-to-mesenchymal transition (EndoMT) was also elevated in dSSc patients.
These findings were also confirmed in another dataset. We verified our findings in protein level in
our SSc cohort and found higher interferon response in endothelium was associated with disease
progression. Interestingly, in bleomycin-induced SSc mouse model, administration of IFNα AAV
(adeno-associated virus) significantly accelerated skin fibrosis and EndoMT. In conclusion, our data
suggests a pathological role of type I interferon in SSc vasculopathy and fibrosis, which is in support
of IFN blockade in SSc treatment.
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Elucidating the role of Circular RNA circGLIS3 in human skin wound healing
M Toma, G Niu, J Geara and NX Landén Karolinska Institute, Solna, Sweden
Circular RNAs (circRNAs) are a novel class of RNA with combined 3’ and 5’ ends. An increasing
number of circRNAs have been shown to play important biological roles; however, their expression
and function in human skin wound healing remain largely elusive. We have profiled circRNA
expression in human skin and wound tissues as well as in keratinocytes and fibroblasts isolated
from these tissue samples. We found increased fibroblast expression of a circRNA derived from
the GLIS3 gene (circGLIS3) in the wounds compared to the matched skin. Moreover, we showed
that circGLIS3 promoted fibroblast activation and extracellular matrix production by enhancing
TGF-β signaling. Accordingly, its silencing reduced wound contraction and re-epithelization of
human ex vivo wounds. Mechanistically, we discovered that this circRNA bound to Procollagen
C-endopeptidase enhancer 1 (PCPE-1) and enhanced the stability of this protein in the cytoplasm of
dermal fibroblasts. Surprisingly, besides acting as a non-protein-coding RNA as most other circRNAs,
circGLIS3 was also translated into a small protein peptide due to an active internal ribosome entry
site (IRES) in its sequence, which was confirmed by mass spectrometry analysis and Western blotting.
This circGLIS3-encoded peptide was mainly detected in the nucleus of fibroblasts, suggesting its
potential role in regulating gene expression. Collectively, our study uncovers that circGLIS3 plays
a vital role in dermal fibroblasts during wound repair. The insight gained from this project deepens
our understanding of wound biology and may open a new avenue for circRNA-based therapeutics
for hard-to-heal wounds.

Altered mechano-sensing and autophagy in keloid dermal fibroblasts
R Ross,1 D Bergamaschi,1 TJ Shaw2 and J Connelly1 1 Blizard Institute, London, United
Kingdom and 2 King’s College London, London, United Kingdom
Keloid scars, which are excessive forms of cutaneous scarring, overgrow the boundaries of the
original wound and do not regress spontaneously. Although keloid pathogenesis has been linked
to numerous dysregulated signalling pathways, the underlying causes remain poorly understood.
Keloid scars have been shown to be 10-50 times stiffer than normal skin and often form in areas of
the body where skin tension is high. As a result, it is thought that the formation of keloid scars may
be influenced by mechanical forces. The aim of this study was to investigate the direct effects of
tissue stiffness on the behaviour of normal (NDF) and keloid dermal fibroblasts (KDF) and explore the
potential crosstalk with signalling pathways. To investigate the response to extracellular matrix (ECM)
stiffness both NDFs and KDFs were cultured on collagen-coated polyacrylamide (PA) hydrogels
mimicking the stiffness of normal (8kPa) and keloid skin (70-214kPa). KDFs became more spread
on the stiff substrates compared to soft with increased focal adhesions and F-actin stress fibres,
changes not observed within NDFs. Pathway analysis of RNA-sequencing data identified autophagy
as a mechanosensitive pathway that is dysregulated in KDFs. Follow-up investigations showed
increased LC3-II (a key autophagy regulator) protein levels in both KDFs and NDFs when grown on
stiff PA hydrogels compared to soft. Additionally, preliminary experiments indicated that autophagic
flux is intact in NDFs but impaired in KDFs, and this response was sensitive to treatment with the
myosin-II inhibitor, blebbistatin, demonstrating the importance of F-actin tension in the process of
autophagy. In conclusion, this project has shown that KDFs are more mechano-responsive to ECM
stiffness than NDFs and that autophagy is a mechanically sensitive pathway that is altered in KDFs.
These findings have revealed a novel biomechanical-autophagy signalling axis that may contribute
to the pathogenesis of keloid scars, and on-going studies aim to elucidate the functional role of this
mechanism in ECM deposition and scar formation.
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The polyamines spermidine and spermine are essential regulators of epidermal differentiation
and cell migration during wound healing.
H Lim,2 M Shi,1 A Rahim2 and LA Vardy1 1 A*STAR Skin Research Laboratory (A*SRL),
A*STAR, Singapore, Singapore and 2 Skin Research Institute of Singapore (SRIS), Agency for
Science, Technology and Research, Singapore, Singapore
The polyamines putrescine, spermidine and spermine are ubiquitously expressed cations that
are essential for normal cellular function. AMD1 is a key, rate limiting enzyme that drives the
conversion of putrescine to spermidine and spermine and thus can change the ratios of the three
polyamines. The polyamines, specifically spermine, show a dramatic reduction in levels in aged
skin yet their role within the skin is not well understood. The purpose of this study was to examine
the role of polyamines in skin barrier formation and wound healing. We show that regulation of
the ratio of polyamines is critical for barrier formation and that the polyamine regulator AMD1
mediates this change. Knockdown or inhibition of AMD1 in 2D and 3D skin models inhibits
epidermal differentiation. This can be fully rescued with spermidine and spermine supplementation.
RNA sequencing analysis on AMD1 inhibited cells confirms that AMD1 is a key upstream driver
of epidermal differentiation. We further demonstrate an essential role for AMD1 in promoting
cell migration during epidermal wound healing. AMD1 is strongly up-regulated in wound edge
keratinocytes in ex vivo wounded human skin biopsies and scratched, cultured keratinocytes.
Knock-down or inhibition of AMD1 delayed cell migration and closure of the wound suggesting that
high spermidine and spermine levels are required for cell migration. We have identified HuR as a key
RNA binding protein that functions downstream of AMD1 on wounding. HuR functions downstream
of AMD1 to promote the stabilization of mRNAs whose protein products drive cell migration. We
propose that fine-tuning the levels and ratios of the three polyamines putrescine, spermidine and
spermine is essential for control of keratinocyte differentiation and cell migration and that AMD1 is
an important regulator of cell migration and targets multiple pathways to promote wound healing.

Target-directed microRNA degradation in human skin wound healing
L Zhang,1 Z Liu1 and NX Landén1,2 1 Department of Medicine, Solna, Karolinska Institutet,
Stockholm, Sweden and 2 Ming Wai Lau Centre for Reparative Medicine, Karolinska Institute,
Stockholm, Sweden
Little is known about miRNA decay, especially in skin wound healing. Here, by small RNA
sequencing in human skin and wound tissues, we identified 12 miRNAs that 5P:3P strand ratios
significantly changed. To rule out the effects caused by cellular composition, we performed
small RNA sequencing in CD45- epidermal cells (mainly keratinocytes) and CD90+ dermal cells
(fibroblasts) isolated from skin and wounds. Our results showed the strand ratio of miR-X significantly
changed in both cell types. Although the expression of miR-X-5p was steady, our qPCR analysis
confirmed miR-X-3p was significantly downregulated in fibroblast cells isolated from wounds that
indicates miRNA decay. To determine target-directed microRNA degradation (TDMD) for miR-X-3p,
we performed bioinformatics analysis and identified 72 possible interacting targets that present a 3’
pairing contribution. By comprehensive analysis between the published miR-X-3p overexpression
data and our RNA sequencing data in wound fibroblasts, we showed PLOD2 that was enriched
in wound fibroblasts might be a direct target of miR-X-3p. Collectively, we show that miR-X-3p
may be regulated by TDMD and involved in collagen fibril organization by regulating PLOD2 in
skin wound healing.
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The compendium of profiling coding and non-coding RNAs in human skin wounds
Z Liu and NX Landén Department of Medicine, Karolinska Institutet, Stockholm, Sweden
Wound healing is a complex and well-orchestrated process to keep our skin intact. This delicate
repair process often gets disrupted in patients with underlying causes. However, the effective
wound therapy is lacking due to the limited knowledge of the related molecular pathogenesis.
In this study, we performed paired small RNA (miRNA) and long RNA (circular RNA and mRNA)
sequencing in human tissue samples, including matched skin and acute wounds collected at each
healing stage (Day 1 and Day 7) and chronic non-healing venous ulcers (VU). Based on these
transcriptomic data, we developed two user-friendly compendia deployed in our server (miRNA
Shiny app: https://www.xulandenlab.com/humanwounds-mirna-mrna, circRNA Shiny app: https://
www.xulandenlab.com/humanwounds-circrna), which will be an open, comprehensive resources
to broadly aid wound healing research. In these resources, we visualized easily the single expression
and changed expression patterns of miRNA, circRNA and mRNA acoross different conditions. In
addition, we also identified several circRNAs and miRNAs, which can perturb the cellular processes
of inflammation, migration, and proliferation in wound healing. Findings in this study will provide a
rich resource for developing effective targets for treating no-healing chronic wounds.

Overexpression of the transcription factor SOX2 in keratinocytes inhibits pressure ulcer
formation after cutaneous I/R injury.
Y Inoue, A Uchiyama, M Ishikawa, K Kosaka, Y Yokoyama, S Ogino, R Torii, M Hosoi and
S Motegi Dermatology, Gunma university graduate school of medicine, Maebashi, Japan
It is empirically known that wounds on the oral mucosa heal faster than those on the skin, and
comparative molecular profiling using human subject from oral mucosa and skin tissue has revealed
that the transcription factor SOX2, which is highly expressed in the oral mucosa but not in the
skin, activates the mucosal epithelium in the steady state, creating an environment conducive to
wound healing. Recent study demonstrated that cutaneous wound healing in epidermal specific
SOX2-overexpresing mice was promoted compared with control mice. From these results, we
hypothesized that SOX2 overexpression in keratinocytes may inhibit the development of ulcer
formation caused by cutaneous ischemia-reperfusion (I/R) injury, which is closely related to the
pathogenesis of pressure ulcers. The objective was to clarify the role of SOX2 in cutaneous I/R
injury and to evaluate the protective effects of SOX2 overexpression in keratinocytes on cutaneous
I/R injury. Immunostaining and qPCR analysis showed that SOX2 is transiently expressed in the
epidermis after cutaneous I/R injury. The development of ulcer formation was significantly inhibited
in SOX2-overexpresing mice. Immunostaining using skin tissue at I/R site revealed that the number
of infiltrating inflammatory cells, apoptotic cells, vascular damage, hypoxic areas were significantly
suppressed in SOX2-overexpresing mice. mRNA levels of inflammatory cytokines expression such
as TNFα and iNOS tended to be reduced in SOX2-overexpresing mice, while the expression of
HO-1, an antioxidant stress factor, and the EGF ligands, AREG and HBEGF, were significantly
elevated. We observed similar trends in in vitro experiments using keratinocytes extracted from
SOX2 transgenic mouse. These findings suggest that HO-1 and EGF ligands produced by SOX2 in
keratinocytes may play an important role in regulating cutaneous I/R injury and have potential for
therapeutic application in pressure ulcers.
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Development of an assay platform for personalized treatment of chronic wounds
B Wolff-Winiski, P Doerfler, N Schoefmann, G Cabral and A Stuetz Akribes Biomedical
GmbH, Vienna, Austria
Wound exudates are considered liquid biopsies of wounds and contain the pathogenic drivers of
chronicity. The effects of different types of exudates on healthy primary human dermal fibroblasts
(HDF) were investigated, demonstrating growth- and matrix-inhibitory as well as pro-inflammatory
effects of chronic wound exudates. To identify potential drugs which could reverse these adverse
effects, chemical compounds and growth factors were screened in a proliferation assay. Exudates
from healing or chronic venous-, arterial-, mixed-, pressure- and diabetic ulcers, as well as surgical
wounds were harvested by negative pressure therapy or using nylon-flocked swabs. HDF from
healthy donors were incubated with sterile-filtered exudates diluted in medium in the presence or
absence of test proteins or compounds for 72 hours for 2D cultures and 4 – 8 days for 3D cultures.
Proliferation and extracellular matrix formation were measured by protein staining. Il-1beta was
determined in supernatants, and collagen 1 and -3 mRNAs were measured by RT-PCR. Our studies
showed a causal link between wound chronicity and detrimental effects of wound exudates on
HDF, both in 2D- and 3D-culture. In over 400 exudates investigated, the positive predictive value
of fibroblast growth inhibition for non-healing wound exudates was >85%. Effective concentrations
for inhibition (EC50) ranged from 0.3% to 4% of exudate in cell culture medium. The progression of
a non-healing to a healing wound in a patient was reflected by our ex vivo assays. Growth factors
like PDGF rescued HDF from the inhibitory effects of chronic exudates in < 20% of patient samples,
similar to clinical experience. Screening of a library of >2000 compounds in use or in development
for other indications revealed compounds with so far unknown wound healing potential. We have
developed an assay platform for personalized therapy of chronic wound patients. Based on this
platform, we identified compounds with so far unknown potential for the treatment of chronic
wounds. Selected compounds will be carried forward to clinical investigations.

Dissecting the role of fibroblasts in homeostasis and wound healing of the oral mucosa
DG Pereira,1 T Kirk,2 A Mavros,1 E Rognoni,2 EA O’Toole,2 M Kasper3 and I Sequeira1
1 Institute of Dentistry, Barts Centre for Squamous Cancer, Barts and the London School
of Medicine and Dentistry, Queen Mary University of London, London, United Kingdom,
2 Centre for Cell Biology and Cutaneous Research, Barts Centre for Squamous Cancer,
Barts and the London School of Medicine and Dentistry, Queen Mary University of London,
London, United Kingdom and 3 Department of Biosciences and Nutrition, Karolinska
Institutet, Huddinge, Sweden
Adult skin wounds are frequently accompanied by scar formation that can become fibrotic.
Development of more efficient skin wound treatments is an urgent need. A fascinating and unique
property of oral mucosa is that it rarely scars in response to wound healing, yet the mechanisms
of scarless healing and fibroblast heterogeneity are yet to be revealed. The current project aims to
enhance skin wound healing by disclosing oral mucosal fibroblast regenerative potential. Analysis
of several timepoints of murine tongue wound healing by immunofluorescence and flow cytometry
using markers of inflammation, proliferation and tissue remodelling revealed oral wound healing
dynamics. By combining immunofluorescence, flow cytometry and single-cell RNA-sequencing,
we have highlighted the different fibroblast subpopulations and molecular mechanisms of different
sites of the oral mucosa when compared to skin. To investigate proliferation and migration capacity
of oral vs. skin fibroblast subpopulations, in vitro assays for proliferation and scratch assays were
performed. Our preliminary in vitro assays have dissected the mechanisms by which the oral
mucosal wounds heal in an accelerated fashion in comparison to skin, showing a significant increase
in oral fibroblast proliferation, although migration was similar to skin. Our study has identified oral
fibroblast subpopulations that hold higher regenerative capacity and that could be used for improved
chronic skin wound therapies.
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The nuclear translocation of GPRC5A receptor is responsible for the regulation of keratinocyte
adhesion and migration.
S Chanteloube,1,3 A Berthier,1,3 F Nadal2 and R Debret1,3 1 LBTI UMR5305 CNRS, Lyon,
France, 2 ISISPHARMA, Lyon, France and 3 UCBL, Lyon, France
We previously identified a strong overexpression of GPRC5A (G Protein-Coupled Receptor Class C
Group 5 Member A) in keratinocytes from the skin wound edges in vivo, and in response to stiffness
modulations in vitro, concomitantly to the translocation of its C-terminal region into the nucleolus.
To better understand the role of this receptor in keratinocyte mechano-sensing, GPRC5A knockdown was performed in N/TERT-1 cells using a short-hairpin RNA approach, and a recombinant
polypeptide mimicking the C-terminal region of GPRC5A (GPRC5A-Rec) was tested to rescue
cell phenotype. The behaviour of GPRC5AKD cell, treated or not, was addressed using viability
or proliferation tests, as well as migration (scratch test, ibidi inserts) and adhesion (Percoll test,
impedance measurement) assays, while cell stratification was evaluated in reconstructed epidermis.
Meanwhile, to understand GPRC5A molecular mechanism, the cleavage sites and the molecular
partners were studied by mass spectrometry. We first validated GPRC5A-Rec and our results
showed a low toxicity, although a negative effect on proliferation was observed. GPRC5A-Rec was
also shown to be translocated into the nucleus after 12 hours post-treatment. In vitro experiments
demonstrated that GPRC5AKD promotes cells adhesion and delays the migration of keratinocytes,
while GPRC5A-Rec showed a compensatory effect on cell adhesion and migration, leading to
faster wound closure during scratch assay. Mass spectrometry analyses identified cleavage sites by
endogenous proteases, and some potential cytoplasmic partners. Finally, GPRC5AKD cells induced
large defects in epidermal differentiation and stratification. Ongoing experiments are conducted
to determine whether GPRC5A-Rec could improve this defective phenotype. In conclusion, our
results demonstrate a new molecular signalling in keratinocytes implicating the C-terminal region
of GPRC5A. Moreover, the use of GPRC5A-Rec allows partial rescue and would offer an interesting
tool to improve the re-epithelialization step.

Identification of first-in-class HSP47 inhibitor and its suppressive role in hypertrophic scars
and keloids
J Park,1 D Lim,1 J Park,2 J Mok,2 J Park2 and S Park2 1 Innovo Therapeutics Inc., Daejeon,
Korea (the Republic of) and 2 Soul National University, Pyeongchang, Korea (the Republic of)
Hypertrophic scars (HTS) and keloids are characterized by excessive synthesis and abnormal
collagen deposition during wound healing. One of the most important proteins in collagen triple
helix formation and stabilization is HSP47, which is highly expressed in pathological scar tissue.
Here we report for the first time the discovery of a small molecule HSP47 inhibitor, INV-10000001
(INV-001) which was identified via virtual screening. This was confirmed by the collagen turbidity
assay which measures the function of HSP47 and by the surface plasmon resonance assay. Treating
INV-001 to human-derived keloid fibroblasts reduced both the secretion of collagen and the
formation of the extracellular matrix. Surprisingly, INV-001 completely blocked the production
of MCP-1 which is frequently related to HTS and keloids. Evaluation of pharmacologic effect of
INV-001 was proceeded by topical administration of the compound in rat and porcine HTS models.
INV-001 0.2% and 1% ointment were applied topically to full-thickness burn injury sites of minipigs once a day for 42 days. The process of re-epithelialization of the injuries were observed and
histopathological examination was performed at necropsy. There was no difference in the time
required for wound healing of the injury sites in vehicle and INV-001 treatment. From the 37th day
after burn injury, the INV-001-treated group showed a significantly reduced scar area compared
to vehicle group. The histological evaluation of the scar tissue was quantified using scar index
whereby the total scar area is divided by the average dermal thickness. Topical administration of
0.2% and 1% INV-001 ointment reduced scar index by 44.1% and 47.8% respectively, compared
to the vehicle control. In the rat skin excision wound model, INV-001 reduced scar index by 10.8%,
18.9%, and 39.6% at dose of 0.3%, 1%, and 2% respectively, compared to vehicle group without
affecting wound healing. Taken together, these results suggest that INV-001 could be a promising
topical drug for HTS and keloids.

Characterisation and modelling of the complex cartilage-like keloid extracellular matrix
WH Hight-Warburton, EM Drudi and TJ Shaw Centre for Inflammation Biology & Cancer
Immunology, King’s College London, London, United Kingdom
Keloids are debilitating pathological scars with distinct physical (hard and dense) and histological
(hyalinization) characteristics compared to normal scars. We recently reported proteomic and
histological data indicating that keloids uniquely have a cartilage-like ECM protein composition
compared to normal scars and normal skin, which may underpin these differences. This study
extends our characterisation and mechanistic understanding of the composition and organisation
of the keloid ECM. Primary patient-matched fibroblasts isolated from keloid tissue (KDF) and
adjacent unaffected skin (NDF) were subjected to various in vitro culturing conditions, followed
by transcriptional analysis and imaging. Under standard culture conditions supplemented with
ascorbic acid (an essential co-factor in collagen synthesis), RNA-sequencing demonstrated the
KDF transcriptome was enriched with GO terms related to chondrogenic genes versus NDF. The
functional significance of these transcriptional differences was then tested. Specifically, NDF and
KDF cells were subjected to 2D and 3D chondrogenic differentiation protocols, and Alcian Blue
histology was used to assess and compare their response. A distinct ability of KDF to generate
Alcian Blue-positive cartilage-like ECM was observed. Moreover, 7-day 3D spheroids of KDF in
the presence of pro-chondrogenic media remarkably recapitulated the whirled nodular histology of
keloid scars. This work, and the adjustments to the culture conditions to promote the cartilage-like
phenotype described herein, have the potential to improve our understanding of keloid aetiology,
to establish the pathological cellular features important to target therapeutically, and to highlight
clinically-relevant biomarkers. Additionally, this lays the groundwork for future investigations into
the mechanisms responsible for the plasticity and cell fate choices in keloid cells.

A new vascularized skin model responding to angiogenic stimuli
A Mauroux,1,2 C Mainzer,1 S Gofflo,1 Y Atlas,2 S Bordes,1 B Closs,1 F Ruggiero3 and L Muller2
1 R&D Department, SILAB, Brive, France, 2 Center for Interdisciplinary Research in Biology
(CIRB), College de France, CNRS, INSERM, PSL Research University, Paris, France and
3 Institut de Génomique Fonctionnelle de Lyon (IGFL), ENS de Lyon, CNRS, Univ Lyon 1,
Lyon, France
While vasculature plays an essential role in skin physiology its architecture and function are altered
in aged and diseased skin. There is thus a need to develop innovative 3D in vitro models with
adjustable vasculature to study the regulation of skin angiogenesis. Hence, this work aims to develop
a vascularized skin model and study its characteristics in response to angiogenic stimuli. To do so,
a scaffold-free approach was used: skin primary fibroblast cell sheets were generated and seeded
with endothelial cells and human keratinocytes, in presence of Vascular Endothelial Growth Factor
(VEGF). To assess the plasticity of the vasculature, the concentration of VEGF was decreased at
the beginning of the reconstruction and/or after superimposition of cell sheets. Influence of VEGF
modulation was analyzed at two main levels: (1) the vascular network (length ramification and
recruitment of perivascular cells were visualized by CD31 and colIagen IV staining) and (2) the
epidermal-dermal crosstalk (deposition of dermal-epidermal junction was analyzed by staining of
collagen VII and laminin 332). Results showed that a decrease of VEGF at the beginning of the
reconstruction only led to slight modifications of vascular network formation while absence of
VEGF after superimposition of sheets drastically reduced vessel ramification throughout the sample
depth. Recruitment of perivascular cells was reduced in response to VEGF decrease, regardless of
the culture step. Interestingly, collagen VII and laminin 332 were inversely regulated, suggesting a
disruption of DEJ maturation and highlighting the importance of compartment crosstalk. We have
thus developed a novel and tunable vascularized skin model responding to subtle angiogenic
stimuli. This model is of interest to mimic physiological and compromised skin conditions involving
the vascular component.

www.jidonline.org S105

ABSTRACTS | Wound Healing and Tissue Remodelling
608

609

The historical efficacy of Centella asiatica on stretchmarks demonstrated
C Boira, M Meunier, M Bracq, G Maramaldi, A Scandolera and R Reynaud Givaudan,
Pomacle, France
Commonly associated with pregnancy, stretchmarks appear whenever the body experience a rapid
growth. Into the dermis, collagen fibres are altered associated with a loss of orientation and the
elastic network is disrupted leading to a fibrotic organisation. This results to epidermal tearing
which produce skin lesions. Centella asiatica is one of the most well-known medicinal plants rich
in triterpenic actives molecules and traditionally used to treat wounds and help skin repair. The aim
of this study was to evaluate Centella asiatica extract as a natural way to solve stretchmarks concern.
A complete biological evaluation has started with in vitro tests on fibroblasts. We have evaluated
their proliferation based on scratch assay model and their genes expression by RT-qPCR. At the ex
vivo level, on stretch marked skin explants, elastin fibres were quantified by immunofluorescence.
Collagen fibre’s orientation and their occupation of the dermis were analysed after Sirius red staining
and specific software analysis. Finally, a clinical study on 54 women was carried out during 28
days. Thus, we have proven that Centella asiatica at 10µg/mL has stimulated fibroblasts proliferation.
Regarding the genetic expression, Centella asiatica at 10µg/mL significantly reduced extracellular
matrix degradation (-149% of MMP1 and -50% of MMP7) and fibrosis (-128% of CTGF and -58% of
PTK2). On skin explant, Centella asiatica at 0.5% increased the occupation of collagen fibres by 49%
and elastin production by 37%. At the clinical level, Centella asiatica at 0.5% significantly increased
epidermal thickness by 39% in the centre of stretchmark, skin elasticity and vascularisation was
improved by 62% and 162% respectively. The self-assessed appearance was ameliorated by 42%.
Based on the mechanisms behind the formation of stretchmarks, Centella asiatica restores dermis
network by optimising fibres organisation for a visible skin remodelling effect.

Peptidomic analysis of protease activity in wound fluids reveals potential peptide biomarkers
J Cai,1 MW Nielsen,2 U auf dem Keller,2 S Kjellström3 and MJ van der Plas1,3 1 Pharmacy,
University of Copenhagen, Denmark, København Ø, Denmark, 2 Biotechnology and
Biomedicine, Technical University of Denmark, Kgs. Lyngby, Denmark and 3 Clinical
Sciences, Lund University, Lund, Sweden
The clinical assessment of wound infection and related complications is challenging, as it is often
based on personal experience of the healthcare provider combined with bacterial detection.
Therefore, the development of objective methods to measure wound status and predict healing
outcomes is essential. As endogenous and bacterial proteases play important roles in healing and
infection, the analysis of alterations in the wound peptidome by individual enzymes could provide
insight into proteolytic events occurring in wounds, and may aid in the discovery of biomarkers.
Using a mass-spectrometry based peptidomics approach, we characterized the low-molecularweight peptidome of plasma and acute wound fluids digested ex vivo with endogenous (human
neutrophil elastase and Cathepsin G) and bacterial proteases (Pseudomonas aeruginosa LasB, and
Staphyloccocus aureus V8). We identified over 100 protein targets for each enzyme and found
enzyme-specific peptides and digestion patterns. Moreover, we identified unique peptide regions
in V8 digested samples that were also present in wound fluids from S. aureus infected patients.
In conclusion, the work demonstrates a proof-of-concept that peptidomic analysis of qualitative
differences in proteolytic activity of individual enzymes may aid in the discovery of potential
diagnostic/prognostic biomarkers for wound healing.

610 [WITHDRAWN]

611

612

Transcriptomic differences between surgical and non-surgical keloids
J Kim, K Chung, J Lee and J Kim Dermatology, Yonsei University, Seoul, Korea (the Republic of)
Keloids are benign fibroproliferative tumors with features of raised scar tissue and excessive growth
beyond the original border. Keloid scars show excessive extracellular matrix(ECM) deposition
and rich vasculature. Recently, many studies have revealed the important pathways of keloid
pathogenesis. Herein, we focus on the difference between traumatic and nontraumatic keloids
in a transcriptomic level. To preclude intra-lesional heterogeneity, whole tissue was used for bulk
RNA-sequencing. Three trauma induced keloids and 4 non-trauma related keloids were achieved
by surgical excision from 7 different patients. All keloids were at a stable status without any
inflammatory clinical characteristics. RNA extraction and sequencing was done using an Illumina
sequencer. A total of 195 differentially expressed genes(DEGs) were identified with a cut-off value
of p < 0.05, log2FC > 2. Pathway analysis showed that these genes(MMP13, COL5A3) were related
to extracellular matrix organization suggesting prolonged ECM formation in non-trauma induced
keloid. For further understanding of the differences, we have expanded DEGs based on a network
analysis. With neighbors connected with more than 3 DEGs in very high confidence STRING
network (confidence score > 0.9), expanded DEGs (n=461) were related to the inflammatory
pathways including neutrophil degranulation, chemokine signaling pathway, and the JAK-STAT
pathway (JAK2, STAT3, p<0.001). Also, HIF-1 pathway related genes, which was previously noted
as hypoxia related pathway causing increase in collagen, were found as expanded DEGs in the nontrauma related keloids (p<0.001). In conclusion, this study suggests that keloids are heterogenous
depending on the cause of keloid, at the transcriptomic level and may show different response
rated to diverse therapeutics.
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Identification of the selective glucocorticoid receptor agonist Mapracorat as potential new
drug for chronic wound therapy
B Wolff-Winiski, N Schoefmann, P Doerfler, G Cabral and A Stuetz Akribes Biomedical
GmbH, Vienna, Austria
We have shown that the effects of wound exudates on fibroblast cultures reflect their clinical healing
phenotype and can thus serve as a functional biomarker. We used this assay for screening to identify
compounds or compound classes with so far unknown potential for chronic wound therapy. The
selective glucocorticoid receptor agonist (SEGRA) Mapracorat was found to reverse the inhibitory
effect of several exudates. The compound was profiled in additional exudate-based cellular assays
to investigate its suitability for wound therapy. Primary human dermal fibroblasts were grown in
384-well plates in 2D and 3D cultures. Mapracorat was added to the cells in the presence of wound
exudates from different chronic wound patients. Incubation times were 72 hours for 2D cultures
and 4 – 8 days for 3D cultures. Supernatants were then harvested for the determination of IL-1beta,
RNA was extracted for RT-PCR, or cells were fixed and stained for cellular protein. Mapracorat
rescued inhibition of wound exudate-induced fibroblast proliferation in 80% of 200 exudates tested.
For 95/200 exudates from chronic wounds of different etiologies, cell proliferation was increased
by Mapracorat by >150% compared to exudate alone, and complete recovery was demonstrated
in 25% of these samples. This rescue effect was achieved at low nanomolar concentrations. The
compound dose-dependently inhibited IL-1beta production and enhanced matrix formation as well
as collagen 1 and collagen 3 mRNA expression, indicating transition from a chronic/non-healing
to a healing phenotype ex vivo. In functional ex vivo assays for chronic wounds, Mapracorat
reversed the detrimental effects of wound exudates on fibroblast proliferation and matrix formation,
and reduced proinflammatory cytokine secretion. Mapracorat showed good or excellent activity
with almost 50% of exudates. To select the patients best suited for therapy with this compound,
theranostic pretesting is recommended.
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Proteomic and secretomic comparison of young and aged fibroblasts highlights cytoskeleton
as a key component during aging
F Boismal,2,1 G Chevreux,3 K Serror,1,2,4 D Boccara,4,2 M Mimoun,4,2 G Beauchef,5 M Dorr,5
K Vié5 and L Michel1,2 1 Dermatology, INSERM U976, Paris, France, 2 Université de
Paris, Paris, France, 3 Proteomics, Institut Jacques Monod, Paris, France, 4 Department of
Reconstructive and Plastic Surgery, APHP, Paris, France and 5 R&D, Clarins Laboratories,
Pointoise, France
Crucial for skin homeostasis, synthesis and degradation of extracellular matrix components are
orchestrated by dermal fibroblasts. During aging, alterations of component expression, such as
collagens and enzymes, lead to reduction of the mechanical tension and defects of skin wound
healing. The aim of this study was to better understand the molecular alterations underwent by
fibroblasts during aging by comparing secretomic and proteomic signatures of fibroblasts from
young (<35 years) and old (>55 years) skin donors, using LC-MS/MS. Samples were analyzed by
a Q-Exactive Plus coupled to a Nano-LC Proxeon 1000 (Thermo Scientific). Data analysis was
done by label-free quantification on Progenesis QI for Proteomics (Waters). The comparison of the
secretome from young and old fibroblasts revealed a significant alteration in the expression of 16
proteins in resting condition, and 11 proteins after a 24h-lasting TGF-β1-stimulation (fold change>2,
p-value <0.05), with a 77% decrease in the number of secreted proteins in aged cells. Proteome
comparison between young and old fibroblasts showed a significant change of 63 proteins in resting
condition, and 73 proteins in TGF-β1-stimulated condition, with of interest, a 67% increase in the
number of proteins in aged fibroblasts. Noteworthy, the majority of the differentially-expressed
molecules belongs to the actin-related and cytoskeleton-associated proteins linked to the migratory
and contractile functions of dermal human fibroblasts. Altogether, our present data describe an agerelated significant decrease in fibroblast protein secretion with age and conversely an enhancement
of more than 60% of protein cytoplasmic accumulation, with actin and ECM organization as two
main fields of proteins modified during aging.
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Evaluating the role of copper ions in the various phases of burn and wound healing by using
an ex vivo human burn model
N Ogen-Shtern,1 G Cohen,1 E Silberstein2,3 and G Borkow4 1 The skin research institute,
Dead Sea and Arava Science Center, Masada, Israel, 2 Plastic and Reconstructive Surgery,
Soroka University Medical Center, Beer Sheva, Israel, 3 Ben Gurion University of the Negev,
Beer Sheva, Israel and 4 MedCu Technologies Inc., Herzliya, Israel
Copper is known for its strong biocidal and anti-inflammatory properties, and as an accelerator of
angiogenesis, cell proliferation and secretion of Extra Cellular Matrix (ECM) proteins. It is therefore
an excellent candidate in the treatment of wounds. The role of few factors which presumably
mediate copper’s ability to promote wound healing processes is already established. However,
the molecular mechanism by which copper facilitates healthy wound healing in a way that can
explain the connection between the early events in the wound microenvironment with later healing
processes such as tissue formation and remodeling is not entirely clear. The ability of copper to
induce tissue formation was examined in an ex vivo model of burned human skin. Gene expression
and protein secretion during the first days following the burn infliction, were tested in qPCR and
ELISA, respectively. Proliferation, migration and apoptosis of keratinocytes and fibroblasts were
tested in vitro. Copper ions were found to induce re-epithelization and moderate the inflammatory
response to thermal burn injury ex vivo. In vitro experiments demonstrated accelerated proliferation
and migration of keratinocytes, but not fibroblasts, following copper administration. Though Copper
induces the secretion of ECM proteins in healthy skin, it lowers the expression and secretion of
TGFβ1 from injured skin tissue. Inhibition of the inflammatory response, lowering of TGFβ1 amounts
and its lack of effect on fibroblast migration, combine with results of clinical trials showing that
treatment with copper impregnated wound dressing facilitates wounds healing and reduces swelling
and scar formation in surgical wounds, and therefore may indicate its contribution to a healthy
tissue remodeling and reduction in severity of scar formation.

Modulation of NK cell activation by calcium from alginate dressings in vitro
Y Adib,1,3 M Boy,2 K Serror,1,4 N Dulphy,2 C des Courtils,3 L Duciel,3 M Mimoun,4
M Samardzic,3 M Bagot5 and L Michel1 1 INSERM U976-Hôpital Saint-Louis, Paris, France,
2 Inserm U1160, Hôpital Saint-Louis, Paris, Paris, France, 3 Laboratoires Brothier, Nanterre,
Nanterre, France, 4 Service de Chirurgie plastique, reconstructive et esthétique, Hôpital SaintLouis, Paris, France and 5 Service de Dermatologie, APHP, Hôpital Saint Louis, Paris, France
Early after skin wounds, innate immune cells, including natural killer (NK) cells, infiltrate the wound
bed within the first 24 hours. The application of widely used calcium alginate dressings facilitates
cutaneous healing by releasing Ca2+ ions into the exudate and locally enriching its level. Since
Ca2+ ions have been identified as one of the main activators of NK functions, the effects of two
alginate dressings, Algosteril® (Algo, pure Ca2+ alginate) and Biatain® Alginate (BIA, Ca2+ alginate
with CMC), and CaCl2 solution were compared on NK cell cytotoxicity by analyzing K562 lysis and
CD107a expression as well as on their IFN-γ and TNF-α production. NK cells were isolated from
healthy donor blood and incubated during 18h with a 3mM CaCl2 solution or conditioned media
(CM) prepared from the alginate dressings according to ISO 10-993 standard. Our results showed
that CaCl2 solution or the pure calcium alginate dressing Algo-CM, but not BIA-CM, significantly
enhanced the capacity of NK cells to kill their targets. Algo-CM increased NK cell activation by
degranulation of cytotoxic CD56dim NK cells, as shown by CD107a expression. IFN-γ and TNF-a
production was shown to be mediated by a Ca2+-independent mechanism. Extracellular Ca2+ influx
into NK cells was also induced in response to the pure calcium alginate Algo, suggesting a role for
Ca2+ permeable plasma membrane channels. Altogether, the present data showed that the pure
calcium alginate dressing Algosteril® enhances NK cell activity. This underlined a mode of action
of this medical device in cutaneous wound defense through the activation of NK cell functions
in response to the released Ca2+. They also highlighted the non-equivalence between alginate
dressing activities.
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yRNA4 up-regulation induces collagen expression in scleroderma cultured dermal fibroblasts
M Jinnin, C Kaminaka and Y Yamamoto Wakayama Medical University, Wakayama, Japan
yRNA is an essential factor for chromosomal DNA replication and has a functional role. Four yRNA
subtypes have shown some diagnostic and prognostic potential for several types of cancers and
diseases. The exact etiology of systematic sclerosis (SSc) requires clarification, and there are no
biomarkers to measure the severity of fibrosis caused by accumulation of collagen. We therefore
investigated the role of yRNAs in the pathogenesis of collagen accumulation in SSc. First, we
investigated the expression of yRNAs in total RNA extracted from SSc and normal skin tissues by
real-time PCR. We also examined the expression of yRNAs using real-time PCR with RNA extracted
from cultured dermal fibroblasts of SSc and normal subjects. Expression of COL1A1 and COL1A2
was then examined in SSc fibroblasts transfected with yRNA3 siRNA. Finally, using RNA extracted
from the sera of SSc and control subjects, the expression of yRNAs was quantitated by real-time
PCR. There were no significant differences in yRNA expression between SSc skin tissue and control
tissue, but the expression levels of yRNA3 were significantly higher in cultured dermal fibroblasts
of patients with SSc than control cells. Transfection of SSc dermal fibroblasts with yRNA3 siRNA
significantly reduced COL1A1 expression. Sera from patients with SSc showed significantly lower
expression of yRNA4 than those of control subjects. yRNAs could be useful biomarkers for diagnosis
of SSc, or they may be utilized as a therapeutic target.

Endothelial to mesenchymal transition - a novel field of action of the alpha7 nicotinic
acetylcholine receptor?
A Stegemann,1 Z Pethö,2 V Raker,1 A Schwab,2 K Steinbrink1 and M Böhm1 1 Dept. of
Dermatology, University of Münster, Münster, Germany and 2 Institute of Physiology II,
University of Münster, Münster, Germany
Vascular endothelial cells and mesenchymal myofibroblasts play a central role in the pathogenesis
of systemic sclerosis (SSc). Remodeling processes of the connective tissue leading to excessive
production of collagen and microvasular injuries result in fibrosis of skin and other organs. Activated
mesenchymal myofibroblasts mostly contribute to a fibrotic state. Interestingly, vascular endothelial
cells can differentiate to myofibroblast-like cells via endothelial to mesenchymal transition (EMT).
Previously, we reported that the alpha7 nicotinic acetylcholine receptor (alpha7nAChR) has a
protective potential and is the mediator of its effects in human dermal fibroblasts and experimentally
induced skin fibrosis. Here, we started to explore a potential novel facet of cutaneous fibrosis
research by analysing the impact of alpha7nAChR on EMT in human dermal microvascular
endothelial cells (HDMEC). Our first data revealed expression of the alpha7nAChR in primary
HDMEC at RNA level using semi-quantitative RT-PCR. We also confirmed the presence of this
receptor in the cell line HMEC-1, an experimental tool for EMT research due to a high expression of
the endothelial cell marker CD31 as shown by FACS analysis. At protein level we also demonstrate
robust expression of this receptor via Western immunoblotting in HDMEC. Immunofluorescence
analysis with specific anti-alpha7nAChR antibodies confirmed expression and a cell membrane
associated localisation of this receptor in HDMEC. Finally, we demonstrated the functionality of the
alpha7nAChR in HDMEC by measurements of calcium influx using alpha7nAChR agonists and the
antagonist alpha-bungarotoxin. Future work will disclose whether this receptor is also functional in
the cell line HMEC-1. Intensified future research on the dermal endothelial cell system is currently
being conducted to precisely dissect the role of the alpha7nAChR in EMT.

Investigating if hydroxypyridone anti-fungals can target already established myofibroblasts
in an in vitro model of hypertrophic scarring
AR Lapthorn,1 MM Ilg,1 J Sullivan,2 P Dziewulski2 and S Cellek1 1 Medical Technology
Research Centre, Anglia Ruskin University, Chelmsford, United Kingdom and 2 St.Andrew’s
Centre for Plastic Surgery and Burns, Broomfield Hospital, Chelmsford, United Kingdom
Hypertrophic scars are a common complication of burn injury, yet there are no medications to
prevent their formation. Myofibroblasts, a key cell involved in scar formation, are resistant to
apoptosis. We have previously shown that hydroxypyridone anti-fungals can inhibit myofibroblast
transformation in burn scar-derived fibroblasts. This study aimed to investigate if these drugs can
target established myofibroblasts. Primary human dermal fibroblasts, derived from burn patient
scars, were exposed to transforming growth factor beta-1 (TGF-β1) for 72 h to induce myofibroblast
transformation. The In-Cell ELISA method was used to measure alpha-smooth muscle actin and
DRAQ5 staining used to measure cell viability. Concentration-response curves for the three
hydroxypyridone anti-fungals (ciclopirox, ciclopirox ethanolamine and piroctone olamine) were
constructed (0.03 – 300 µM). To confirm increased cell death, TUNEL staining was utilised to
investigate if the drugs (at 10 µM) induced apoptosis. When given in co-incubation with TGF-β1,
the anti-fungals prevented myofibroblast transformation in a concentration-dependent manner. In
pre-transformed myofibroblasts, the anti-fungals exhibited a concentration-dependent decrease in
cell viability, where a 22% reduction in cell viability was observed at 10 µM (compared to fibroblasts
treated with the TGF-β1 and anti-fungal). TUNEL staining confirmed that the hydroxypyridone antifungals induced apoptosis in myofibroblasts when applied 72 hours after TGF-β1 treatment, but not
when the drugs were given in co-incubation. This is the first study to show that hydroxypyridone
anti-fungals are capable of inducing apoptosis in pre-transformed myofibroblasts. Together with
our previous results, this suggests that hydroxypyridone anti-fungals can prevent scar formation by
tackling continuous myofibroblast transformation and myofibroblast persistence.

Acellular Dermal Matrices in Cutaneous Wound Healing: a Longitudinal Comparative Study
A Paganelli,1,2 E Rossi,2 A Naselli,2 P Azzoni,2 L Bertoni2 and C Magnoni2 1 PhD Course in
Clinical and Experimental Medicine, University of Modena and Reggio Emilia, Modena, Italy
and 2 CHIMOMO Dept., University of Modena and Reggio Emilia, Modena, Italy
Acellular dermal equivalents provide a temporary three-dimensional scaffold for cell migration and
proliferation, therefore promoting the wound healing process. Currently, two of the most widely used
substitutes are represented by a native non-cross-linked collagen matrix supplemented by an elastin
hydrolysate (MatriDerm®) and a bilayer matrix consisting of a porous dermal replacement layer
composed of collagen and glycosaminoglycan and a temporary outer polysiloxane layer (Integra®).
However, only few studies comparing the two have been published so far. The aim of our study
was to compare these two matrices and assess their ability to restore skin physiological architecture.
We enrolled ten consecutive patients undergoing two-step dermatological surgical procedures for
oncological purposes at our center. After skin tumor removal, both MatriDerm and Integra were
applied side by side in the wound bed during the first surgical intervention. Wound closure with
split thickness skin graft was scheduled after approximately 3 weeks. During the second surgical
procedure 4-mm punch biopsies of the neodermis were taken from the wound bed. Conventional
histology and immunostains for Stro1, CD90, CD31 and a-SMA were performed on skin samples, as
well as ELISA tests for collagen and fibronectin. Patients underwent clinical evaluation at 3 months
after surgery and clinical outcomes were assessed through the Vancouver Scar Scale. No significant
differences between the two dermal templates were found in terms of vascularization, fibrosis,
local inflammatory reaction and collagen or fibronectin content. Long-term clinical outcomes
were comparable. In conclusion, both MatriDerm and Integra appear to be valuable tools for skin
regeneration in two-step surgical procedures in the setting of oncological dermatologic surgery.
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Preventive effect of a dermocosmetic product containing an active ingredient complex,
Cicahyalumide® and Rhealba® Oat plantlets extract, on stretch mark appearance
C Mias-Vigouroux,1 C Satge,1 C Rouvière,4 S Allard,3 F Carballido,2 S Bessou-Touya1 and
H Duplan1 1 Pierre Fabre Dermo-cosmetique, Toulouse, France, 2 Pierre Fabre DermoCosmetique, Lavaur, France, 3 INSERM, Toulouse, France and 4 CNRS, Toulouse, France
Stretch marks are common lesions of the skin appearing under mechanical overstressed, observed
during rapid weight, growth variations or pregnancy. Stretch marks are caused by molecular,
cellular and fibrillar damages to the skin, affecting its overall organization. There is a characteristic
maturation of stretch marks, which begins as striae rubrae, reversible inflammatory lesions but shift
to striae albae, irreversible scars. Thus, it is important to specifically act on the prevention of stretch
mark emergence. The aim of this study was to evaluate the preventive effect of a dermocosmetic
formulation containing an active ingredients complex, Cicahyalumide® and Rhealba® Oat plantlets
extract, on the appearance of stretch marks. For that purpose, we developed an ex-vivo skin model
mimicking stretch marks. Human skin explants were cultivated under mechanical stress with
uniaxial traction and constant force for four days. Topical applications of the product were performed
before and during mechanical stress. Structural skin modifications were analyzed by imaging
approaches. Under mechanical stress, skin exhibited the main structural modifications observed
in stretch marks: skin surface network reorientation perpendicular to the stretch axis, structural
changes in the dermo-epidermic junction, collagen IV compaction and a strong remodeling of the
extracellular matrix. In particular, we observed an impairment of the fibrillin network and, collagen
and elastin reorientation. Interestingly, all these structural changes were significantly prevented by
daily topical applications of the dermocosmetic product. The dermo-cosmetic product containing an
active ingredient complex, Cicahylumide® and Rhealba® Oat plantlets extract, exhibits a preventive
effect on the appearance of stretch marks.

Screening an inhibitor library for new drug candidates to promote wound healing
C Jacobi,1 M Göb,2 R Huber,2 RJ Ludwig1 and JE Hundt1 1 Lübeck Institute of Experimental
Dermatology (LIED), University of Lübeck, Lübeck, Germany and 2 Institute of Biomedical
Imaging, University of Lübeck, Lübeck, Germany
As chronic wounds pose an immense threat to the health of patients and current treatment strategies
are unsatisfactory, our study aims to find new possible drug candidates to aid healing of chronic
wounds. We screened 141 candidates of an inhibitor-library in our established ex vivo wound
healing organ culture (WHOC) model. The effects of these inhibitors were analyzed regarding
their influence on wound area, wound perimeter, and wound volume. Area and perimeter were
assessed based on two-dimensional reflected light microscopy images. For volume determination
three-dimensional, depth-resolved tomograms were acquired using optical coherence tomography.
Over the entire screening, we found 12 promising candidates, which accelerated wound healing by
at least 15 % (relative wound area treated compared to untreated wounds after 7 days of incubation).
These candidates were further validated, by the macroscopic parameters mentioned above. Out of
the 12 candidates, three candidates were successful. Under treatment with S1180, S2149 and S2891
macroscopic wound areas were smaller than under solvent control. For treatment with S1180 the
effect was significant. Next, all 3 inhibitors were tested in the following concentrations: 0.1 µM,
1 µM and 10 µM for 24 h and continuous treatment with 1 µM (4 x 1 µM). In the macroscopic
evaluation, especially 10 µM S1180 showed a significant smaller macroscopic wound area than
the solvent control. The most promising concentrations will now be tested under pathological
conditions, to better mimic chronic wound healing. Microscopic evaluation will follow by analysis
of the length and area of epithelial tongues and of the microscopic wound area and diameter and
immunohistochemical analysis to investigate how the inhibitors contribute to wound healing. With
3 of the inhibitors screened showing a continuously positive effect in our WHOC model, finding a
new drug candidate to aid wound healing is possible.
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Heterogeneity: a new insight in deciphering keloid physiopathology
K Serror,1 L Ferrero,1 F Boismal,1 M Thery,2 B Vianay,2 D Boccara,3 M Mimoun,3 J Bouaziz,1
A Bensussan1 and L Michel1 1 INSERM U976, ST LOUIS HOSP, Paris, France, 2 CEA
Cytomorpholab, Paris, France and 3 ST LOUIS Plastic Surgery, Paris, France
Keloids are hypertrophic and proliferating pathological scars extending beyond the initial lesion
and without any tendency to regression. Usually, keloids are consideredand treated as a single
entity but clinical observations suggest heterogeneity in keloid morphologies with distinction of
extensive and nodular entities. Within a keloid, heterogeneity could also be detected between
superficial and deep dermis or center and periphery. Focusing on fibroblast as the main actor of
keloid formation, we aimed at evaluating intra and interkeloid fibroblasts heterogeneity in order to
improve our understanding of keloid pathogenesis. Fibroblast cultures were obtained from mature
keloid scars (center vs periphery, superficial vs deep dermis) and compared to control fibroblasts
from healthy skin. Functional (migration, proliferation and traction forces) and gene analyses of each
subpopulation were performed with or without TGF-β activation. Results showed that in extensive
keloids, migration of peripheral fibroblasts was significantly higher than that of central ones as it
was significantly higher than fibroblasts in nodular keloids. No significant variations were found
for basal proliferation, whereas TGF-β-induced one was higher for keloid fibroblasts compared
to controls. Extensive keloid fibroblasts exhibited higher traction forces than nodular ones as did
papillary fibroblasts compared to reticular ones. Fibroblast activation by TGF-β into myofibroblasts
showed significantly higher expression of aSMA and extracellular matrix production in keloids than
in healthy skin, rather with a sublocalisation in reticular dermis of nodular keloids. Altogether, the
results enable identifying at least two keloid entities through fibroblast features and within a keloid,
fibroblasts differ according to their location at the center or periphery and in the superficial or
deep dermis. These heterogeneities may lead to a better understanding of keloid pathophysiology
in order to adapt treatments.

Fibroblast function in vitro modulated by the melanocortin tripeptide derivatives KdPT and
WOL074-029
A Stegemann,1 M Soeberdt,2 C Abels,2 K Steinbrink1 and M Böhm1 1 Dept. of Dermatology,
University of Münster, Münster, Germany and 2 Dr. August Wolff GmbH, Bielefeld, Germany
We previously reported on the impact of the melanocortin peptide alpha-melanocyte-stimulating
hormone (alpha-MSH) on fibroblast function including skin fibrosis. Truncated peptides from the
C-terminal domain of alpha-MSH as well as some derivatives have persevered immunomodulating
effects but do not bind to the melanocortin-1 receptor (MC-1R). Thus, they do not elicit MC-1Rmediated pigmentation as an obligatory adverse effect of MC1R agonistic peptides. Among the
melanocortin tripeptide derivatives is Lys-Pro-d-Thr (KdPT) which not only suppressed interleukinIL-1beta-mediated expression of proinflammatory cytokines but also exhibited beneficial effects in
animal models of inflammatory bowel disease as well as in patients with Crohn’s disease. Here
we investigated whether KdPT and another more stable derivative, WOL074-029 are capable of
suppressing fibroblast activation induced by transforming growth factor-beta1 (TGF-beta1). Both
KdPT and WOL074-029 suppressed mRNA expression of collagen I, fibronectin I, connective tissue
growth factor and alpha-smooth muscle actin in human dermal fibroblasts (HDF) compared with
TGF-beta1 alone as shown by real-time RT-PCR analysis. These effects were dose-independent
and detectable at subnanomolar levels of both peptides. In accordance, secretion of collagen I was
significantly suppressed by KdPT and WOL074-029. The peptides did not interfere with smad2/3
signalling as shown by Western immunoblotting and immunofluorescence analysis. Interestingly,
expression of PepT2 but not PepT1 was present in HDF raising the possibility that KdPT and
WOL074-029 elicit the observed effects by these tripeptide transporters. Future studies are in
progress to further define the mode of action of KdPT and WOL074-029 in fibroblasts and the in
vivo relevance of these findings.
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Microneedling with autologous platelet-rich plasma verses microneedling with topical insulin
in the treatment of post-acne atrophic scars: a simultaneous split-face comparative study
M Pawar Dermatology, VAMC & RH, Shahajahanpur, India
Post-acne atrophic scars (PAS) are common sequelae of acne. Peels, platelet rich plasma (PRP),
subcision, dermabrasion, lasers etc. are useful in PAS; however, many of them are associated with
major adverse effects (AE). We conducted a split-face comparative study of microneedling with
PRP (Left side) and microneedling with topical insulin (TI) (Right side) for PAS. Sixteen patients
of PAS were enrolled after taking written consent. Exclusion criteria included presence of active
acne and/or infections over face, pregnancy or lactation, on isotretinoin, and history of keloidal
tendency, bleeding disorders and deranged blood sugar levels. Under antiseptic measures and
topical anaesthesia, microneedling (using dermaroller with 1.5 mm length and 192 needles on roller
drum) was performed in a standard manner on both side of the face. On right side of the face, 1-2ml
TI (Human actrapid insulin 40IU/ml® solution) was applied, while on left side 1-2ml autologous PRP
was applied. Ice pack was applied over the treated areas and face was cleaned after 30min. Patients
were advised to follow photoprotection. All the patients received such 4 sittings at monthly interval
and followed till 3 months post last sitting. Qualitative Global Acne Scarring System was used to
compare treatment-associated improvement. Of 16 patients, 14 patients completed the study. Right
side of the face showed 45.73% improvement, while left side showed 26.44% improvement in PAS.
“Paired t-test” showed significant improvement in both, right (t =12.20, p=0.01) and left side of the
face (t =2.67, p=0.03). Icepick and boxcar scars responded better to TI therapy. AE included transient
erythema (n=8), pain (n=6) and edema (n=3). Both, TI and PRP, combined with microneedling
may achieve comparable improvement with advantageous safety profile in PAS. However, readily
accessibility, low cost, and non-invasive nature merits the use of TI over PRP.
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HMGB1 Bbox induces wound healing in keratinocyte.
H Mori, M Murakami, J Muto, K Yatsuzuka, K Shiraishi, K Kameda and Y Fujisawa
Dermatology, Ehime University Graduate School of Medicine, Matsuyama, Japan
High mobility group box 1 (HMGB1) is a multifunctional protein and the activity of HMGB1
depends on the redox status; reduced, disulfide, or oxidized form. Besides reduced form exerts a
chemoattractive effect and disulfide form act as proinflammatory cytokine, oxidized form has no
such effect. We have previously shown that besides disulfide form exacerbate poly(I:C)-induced
inflammation, reduced form act as anti-inflammation. We also found that this reduced form might
promote wound healing. HMGB1 contains two homologous DNA-binding domains, A- and B-box.
Interestingly, whereas B-box induces strong inflammation, A-box act as anti-inflammation in
keratinocytes. Since reduced form have been reported to promote wound healing, we investigated
the effect of both A- and B-box in wound healing process. In this study, we evaluated the wound
healing effect of each form (disulfide and reduced form) and domain (A- and B-box) of HMGB1 using
recombinant proteins produced in our institute. We used scratch wound assay as in vitro assay and
skin defect model in mice as in vivo assay. As a result, only B-box predominantly promoted wound
healing both in vitro and in vivo. Our results indicate that recombinant B-box domain protein of
HMGB1 might stand as a therapeutic drug for wound healing.
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Pulsed Electromagnetic Field and tissue repair: an experimental study on chronic wounds’
fibroblasts
S Rovaris,1 P Monari,1 P Calzavara Pinton,1 C Ariasi,1 P Amerio,2 E Costantini,3 M Reale3
and G Gualdi2 1 Dermatology, University of Brescia, Bergamo, Italy, 2 Medicine and Aging
Science, Dermatology Clinic, University G D’Annunzio, Chieti, Italy and 3 Medical, Oral and
Biotechnological Sciences, University G D’Annunzio, Chieti, Italy
Extremely low frequency electromagnetic fields (ELF-EMFs) are non-ionizing, low-energy,
electromagnetic fields, capable of inducing biological effects such as cell migration, proliferation
and differentiation, cytokine and growth factors expression, and NO signaling alteration. In vitro
experiments have shown an interaction of ELF-EMFs with all the phases of wound healing. This
in vitro knowledge could be applied in clinical practice to chronic wounds, which are the result
of a deregulation of the phases of wound healing. Our study was conducted on Human Dermal
Fibroblasts isolated from 20 patients with chronic venous ulcers. One punch was collected from
the ulcer, while another from a healthy skin site. Fibroblasts were cultured in DMEM in a tissue
culture plate. After 24h cells were incubated in presence of a Pulsed electromagnetic field (PEMF).
In addition, a biological parallel was performed without PEMF exposure. Cells were exposed to
PEMF for 3 different experimental times. For each exposure condition, skin fibroblasts’ growth
was evaluated using images acquired with an inverted microscope. The cell’s adhesion capacity
was monitored at time 0 and after 6, 24, 48, 72h. The exposure condition that better improved
the cell confluence was selected for isolating total RNA from skin fibroblasts. The RNA was retro
transcribed and analyzed to detect the relative expression of TGFβ, TNFα, IL6, IL1β, INTβ1,
MMP9, and MMP2. As a result, the PEMF exposure reduced the gene expression in ulcerative skin
fibroblasts in comparison to unexposed ulcerative skin fibroblasts. To date, there are no in vivo
studies demonstrating the effects of PEMF treatment, only in vitro and ex vivo studies, which have
all been performed using healthy cells. Our study is the first to compare the effects of PEMS on
chronic ulcer’s fibroblasts and healthy cells from the same patients.

Macrophage-regulating Drug Healed a Diabetic foot Ulcer with Gangrene and Osteomyelitis
S Chang,3 S Chen1,2 and J Chen1 1 Oneness Biotech Co., Ltd., Taipei, Taiwan, 2 Plastic
Surgery, Tri-Service General Hospital, Taipei, Taiwan and 3 Department of Surgery, Taipei
Medical University-Shuang Ho Hospital, New Taipei, Taiwan
ON101 is a topical macrophage-regulation new drug for diabetic foot ulcers (DFUs) with superior
efficacy to the standard care dressing in a large Phase 3 clinical trial. We evaluated if a desirable
outcome could be achieved using ON101 as the standard of care for a DFU with toe gangrene
and osteomyelitis in a real-world setting. A 77-year-old male with type 2 diabetes (HbA1c 7.2%),
peripheral artery disease (PAD), chronic kidney disease (CKD) stage 3, and coronary artery disease
had a persisted DFU for 8 months. Deep infection was on the left first toe amputated stump with
exposed bone. Extensive ischemic necrosis surrounded the ulcer on the left medial midfoot. His
left leg’s ankle-brachial index and transcutaneous partial pressure of oxygen were 1.2 and 24/28
mmHg, respectively. Angiography showed severe three-vessel disease in the anterior tibial artery,
posterior tibial artery, and peroneal artery. After sequestrectomy for first metatarsal bone and 14 days
of infection control by intravenous antibiotics, the ulcer was downgraded from 3D to 2A according
to Texas classification. Vascular reconstruction using percutaneous angioplasty was performed,
but restenosis of the posterior tibial artery existed. A bypass revascularization surgery was then
proceeded to salvage the ischemic foot. After bypass surgery and debridement, we used artificial
dermis but noted poor cellular ingrowth. The ulcer was measured 40 cm2 and reached closure in
12 weeks after ON101 was topically administered twice daily. The ulcer was. The patient could
walk wearing protective shoes without crutches or assistive devices. The finding of this case study
alings with the phase 3 study on ON101, where a macrophage-regulator provided an active-healing
ability for chronic DFUs. Healing of full-thickness ulcers is often hindered by diabetes, PAD, or
CKD despite of multiple interventions. Macrophage-regulation can be deemed as a novel approach
to promote tissue repair on full-thickness skin ulcers.

Dissection of the molecular and cellular heterogeneity of dermal fibroblasts in skin fibrosis
A Ahmed, T Kirk, EA O’Toole and E Rognoni Cell Biology and Cutaneous Research, Queen
Mary, University of London, Sutton, United Kingdom
Skin fibrosis describes an excessive accumulation of connective tissue that can manifest in
association with systemic diseases such as scleroderma or locally following chronic tissue injuries
resulting in hypertrophic or keloid scars. This fibrotic condition is the most common and visible
form of fibrosis, and can cause severe disability, psychological stress and seriously affect morbidity.
So far there are no specific treatments to halt or revert fibrosis, emphasising the great and unmet
clinical need. Fibroblasts, the major cell population in connective tissues of the skin and other
organs, are best known for their role in depositing and maintaining extracellular matrix. Although
they were previously considered to be a homogenous population, recent advances in lineage tracing
and transcriptomic techniques have revealed an astonishing functional heterogeneity between
different fibroblast subpopulations in the skin. In homeostasis most fibroblasts quiesce but are rapidly
“activated” during tissue repair. While this is usually transient, it becomes persistent/irreversible in
fibrotic diseases and cancer. How pro-fibrotic phenotypes in fibroblasts are maintained long-term
and which subsets are promoting the fibrotic response remain largely unknown in skin fibrosis.
Using a single cell RNA-seq approach, we are investigating the changes in fibroblast behaviour and
diversity in a mouse skin fibrosis model that recapitulates the human disease. We are comparing the
cellular and molecular changes in early and advanced fibrotic lesions to identify the key fibroblast
subpopulations, molecular regulators and connective tissue alterations promoting fibrotic tissue
repair. Our findings will support the development of new fibroblast-targeted fibrosis therapies in
skin and potentially other organs.

Intralesional electrosurgery of eyelid xanthelasma: a case report
T Bosquiroli Brandalize, C Malavassi Murari, A Darabas dos Santos, AM Palhano, K Arriel,
D Simão de Andrade, T Yanase, J Noleto Viana, T Sá and C Mendonça University of Santo
Amaro, Sao Paulo, Brazil
Xanthelasma is the most common type of xanthoma in the periorbital region with clinical diagnosis.
About 50% of patients have hypercholesterolemia in laboratory tests - inferring clinical importance
to this condition. We aim to report a case of a 55-year-old female patient presenting yellowish
papules on the upper eyelids diagnosed as Xanthelasma. She had hypercholesterolemia and type II
diabetes in use of rosuvastatin 10mg and metformin 1000mg. She complaint of significant aesthetic
discomfort that affected her interpersonal activities. It was performed intralesional electrosurgery
with good outcome. The procedure starts with asepsis and antisepsis followed by local anesthetic
button with 2% lidocaine and adrenaline. Next the xanthelasma is punctured with the same
anesthesia needle leaving a small portion exposed so that there is contact with the electrocautery.
The radiofrequency is applied to the needle that works as an intralesional conductor of energy,
always using the lowest frequency capable of generating whitening of the xanthelasma - which
denotes denaturation of lipids. Finally, the needle is removed and the procedure is concluded
with the patient being instructed to use ointment with retinol acetate 10,000 IU, amino acids
25mg, methionine 5mg and chloramphenicol 5mg in vehicle: methylparaben, propylparaben,
cetyl alcohol, lanolin, solid petroleum jelly and microcrystalline wax (trade name Epitezan or
Regencel) twice daily for 14 days. The proposed treatment had good aesthetic results, low cost and
complexity, good pain tolerance and short recovery time. The disease has few treatment options
available and among them the intralesional electrosurgery does not require technologies, has low
cost and good aesthetic results.
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Validation of a wound fluid collection method for subsequent identification of prognostic
biomarkers for healing.
J Harvey,1,3 J Dumville2,3 and R Watson1,3 1 Centre for Dermatology Research, University of
Manchester, Manchester, United Kingdom, 2 Division of Nursing, Midwifery & Social Work,
University of Manchester, Manchester, United Kingdom and 3 NIHR Biomedical Research
Centre, Manchester, United Kingdom
Several matrix metalloproteinases (MMPs) are hypothesized to play key roles in the wound healing
process due, to their ability to break down various extracellular matrix components. Expression
levels of MMPs, or their inhibitors, may be useful for predicting the risk of wound healing or nonhealing. However, methods used to collect human wound fluid are diverse with little evidence of
rigorous method validation in the literature. Therefore, we aimed to develop a robust method for the
collection of fluid from wound dressings. We have validated this method using both human serum
and wound fluid samples. Serum was acquired commercially whilst wound dressings were collected
from ten patients undergoing treatment of leg or foot ulcers. Total protein concentrations and relative
protein abundances were measured for extracted and control samples. The developed method gave
normalised total protein recoveries (arbitrary units, a.u.) of 0.64, 0.85, 0.60 and 0.56 a.u. when
extracting serum from alginate (Kaltostat), foam (Mepilex), surgical (Softpore) and film (Tegaderm)
dressings respectively in comparison to serum controls (1.00 a.u.). Fluid extracted from patient
dressings had a mean total protein concentration of 21.5 mg/ml and gave consistent identification
and quantification of several MMPs and their inhibitors via Western blot. The developed method
therefore facilitated consistent recovery of serum with minimal protein loss, specifically when
using foam dressings. However, these data show the variability in total protein recovery between
dressing materials. This method’s suitability was further demonstrated with the successful extraction
of wound fluid from patient dressings and quantification of proteins involved in wound healing.
This method is therefore suitable for further wound fluid collection procedures and development
of prognostic biomarker studies.
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