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ALLERGY

P001 | Raster-­scan optoacoustic mesoscopy 
for precision assessment in allergy patch testing 
of the skin
B. Hindelang1,2; J. Aguirre2; A. Berezhnoi2; K. Eyerich1;  
V. Ntziachristos2; T. Biedermann1; U. Darsow1

1Technical University of Munich, Munich, Germany, Department of Dermatology 
and Allergy Biederstein, Munich, Germany;  2Technical University of Munich, 
Chair of Biological Imaging and TranslaTUM, Munich, Germany

The differentiation between irritant and allergic skin reactions in 
epicutaneous patch testing is largely based on subjective clini-
cal criteria and prone to a high intra- and interobserver variability. 
Dermatological imaging using Raster Scan Optoacoustic Mesoscopy 
(RSOM) allows three-dimensional assessment of microvascular reac-
tions of the skin. For the first time, we investigated the potential of 
optoacoustic imaging to improve the precision of patch test evalua-
tion by examining and analyzing a total of 69 test reactions and 48 
healthy skin sections in 52 patients.
We identified several relevant models from the optoacoustic images 
and tested for their diagnostic potential. Linear discriminant analysis 
was applied and receiver operating characteristic (ROC) curves were 
calculated to identify optimal cut-off values and quantify test quality. 
With respect to the “number of vessel fragments” (mean 19.5 9.7 vs. 
14.3 3.7; P = 0.01) and “ratio of low-to-high frequency signal” (mean 
1.6 0.5 vs. 2.0 0.6, P = 0.02) we observed statistically significant dif-
ferences between allergic and irritative test reactions. Regarding the 
differentiation of allergic and irritative test reactions, we achieved 
an area under the ROC curve (AUC) of 0.80 (95% CI 0.64-0.91). 
Using appropriate cut-off values the test method reached a sensitiv-
ity of 81% and a specificity of 63%.
The observations correlate most likely with differences in vascu-
lar physiology such as vasodilation and vessel tortuosity as well 
as edema. RSOM can be used for high-resolution imaging of skin 
allergic reactions. In addition, used as a complementary diagnostic 
tool, RSOM holds potential to improve precision of allergy patch 
testing.

P002 | Tolerance induction by prophylactic 
epicutaneous allergen-­specific immunotherapy 
in a preclinical model of Hymenoptera venom-­
sensitized mice
M. Schuppe1; C. Kiselmann2; D. Dobler2; A. Wacker3;  
O. Schmidt3; F. Runkel2,4; T. Schmidts2; W. Pfützner1;  
C. Möbs1

1Philipps University Marburg, Department of Dermatology and Allergology, 
Clinical & Experimental Allergology, Marburg, Germany;  2University of Applied 
Sciences Mittelhessen, Institute of Bioprocess Engineering and Pharmaceutical 
Technology, Gießen, Germany;  3Engelhard Arzneimittel GmbH & Co. KG, 
Niederdorfelden, Germany;  4Justus-Liebig-Universität Gießen, Faculty of Biology 
and Chemistry, Gießen, Germany

Introduction: Allergy to Hymenoptera venom (HV) is the second 
most common cause of IgE-mediated anaphylaxis. While subcuta-
neous HV-specific immunotherapy (HV-IT) shows high efficacy in 
inducing allergen tolerance, it is associated with potential severe 
systemic reactions. Utilizing an HV-allergic mouse model, we in-
vestigated whether epicutaneous HV-IT represents a safe and ef-
fective therapeutic alternative. Mice sensitized to one of the major 
allergens of either honeybee venom, Api m 1, or wasp venom, Ves 
v 5, were treated with different topically applied concentrations of 
the respective allergen and both clinical outcome and immunological 
changes were assessed.
Methods: Balb/c mice were topically treated for 4 weeks with dif-
ferent concentrations of Api m 1 (0, 0.25, 0.625, and 1 mg/ml) or 
Ves v 5 (0 and 1 mg/ml), solved in either PBS or microemulsion (ME). 
Subsequently, mice were sensitized intraperitoneally (i.p.) by 3 sepa-
rate injections of 5 μg allergen and then challenged by an i.p. injec-
tion of 100 μg Api m 1 or 150 μg Ves v 5, respectively. Tolerance was 
assessed by measurement of rectal temperature. Allergen-specific 
IgE and IgG serum concentrations were determined by ELISA, and, 
T cell subsets from peripheral blood samples or isolated from lymph 
nodes and spleen one day after challenging were analyzed by either 
flow cytometry or ELISpot analysis.
Results: Mice receiving HV-IT with allergen doses solved in PBS 
showed a maximum rectal temperature drop of up to 5°C. In con-
trast, prophylactic treatment with allergen in ME, which was well-
tolerated, led to a marked reduction in temperature drop and a 
substantially faster recovery in a dose-dependent manner. This was 
associated with increased production of allergen-specific IgG anti-
bodies. Of note, no significant changes in frequencies of allergen-
specific IL-5-, IL-10- and IFN-γ-secreting T cells as well as Foxp3+ 
regulatory T cells were noticed.
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Conclusion: Epicutaneous HV-IT shows high efficacy prevent-
ing anaphylaxis in mice sensitized with either Api m 1 or Ves v 5. 
Tolerance induction was dependent on both the dose and formula-
tion of allergen, and most likely due to the induction of allergen-
specific IgG antibodies, while T cellular effects seem to be of less 
importance. Thus, epicutaneous IT might present a promising al-
ternative to establish allergen tolerance in patients suffering from 
HV-allergy.

P003 (OP01/03) | Depletion of natural killer 
cells prevents allergen-­induced intestinal and 
airway inflammation in a humanized mouse 
model of allergy
R. Ose1; B. Weigmann2; J. Maxeiner3; P. Schuster3;  
J. Saloga1; I. Bellinghausen1

1University Medical Center of the Johannes Gutenberg-University Mainz, 
Department of Dermatology, Mainz, Germany;  2University Hospital Erlangen, 
Department of Internal Medicine I, Erlangen, Germany;  3University Medical 
Center of the Johannes Gutenberg-University Mainz, Asthma Core Facility, 
Research Center for Immunotherapy (FZI), Mainz, Germany

Recently, we have developed a humanized mouse model of allergen-
induced IgE-dependent gut and lung inflammation in PBMC-
engrafted immunodeficient mice. As natural killer (NK) cells have 
been shown to promote allergen sensitization, type-2 immune re-
sponses and airway hyperreactivity, the aim of the present study was 
to investigate the impact of NK cells in this model. Therefore, NOD-
scid-γc-/- mice were injected intraperitoneally with human PBMC or 
NK cell-depleted PBMC from highly sensitized birch or grass pollen 
allergic donors together with the respective allergen or with NaCl as 
control. After an additional allergen boost one week later, mice were 
challenged with the allergen rectally on day 21 and gut inflammation 
was monitored by video mini-endoscopy evaluating translucency, 
granularity, fibrin production, vascularity, and stool. Then, mice were 
further challenged intranasally on two subsequent days and airway 
inflammation was measured by invasive body plethysmography and 
by histology. Allergen-specific human IgE in mouse sera, if detect-
able after co-injection of the respective allergen, was reduced in 
mice being injected with NK cell-depleted PBMC compared to mice 
which received non-depleted PBMC. Additionally, allergen-induced 
IgE-dependent colitis, airway resistance and mucus-producing gob-
let cells were significantly inhibited in these mice. Importantly, in-
filtration of the colon and lung with human CD45+ cells was similar 
in all groups. These results demonstrate that allergen-specific intes-
tinal and airway inflammation in PBMC-engrafted humanized mice 
can be diminished by depletion of NK cells prior to PBMC transfer, 
which may be of great interest for therapeutic intervention of al-
lergic diseases.

P004 | Cutaneous mast cells are increased in 
patients with cholinergic urticaria
Y. Wang; J. Scheffel; M. Maurer; S. Altrichter
Charité – Universitätsmedizin Berlin, Dermatology and Allergy, 10117 Berlin, 
Germany

Background: Cholinergic urticaria (CholU), a frequent form of 
chronic inducible urticaria, is characterized by the development of 
itchy wheals in response to physical exercise and passive warming. 
Mast cells (MCs) are the key effector cells in chronic urticaria in-
cluding CholU. In patients with chronic spontaneous urticaria, MCs 
have been reported to be increased in lesional and non-lesional skin. 
Whether MCs are also increased in the skin of CholU patients is cur-
rently unknown.
Objective: To assess MC numbers in lesional and non-lesional skin 
of CholU patients in comparison with skin MCs numbers in healthy 
control subjects (HCs).
Materials and Methods: Biopsies of non-lesional and lesional skin 
were obtained from 13 CholU before and after pulse-controlled er-
gometry, respectively. MC numbers were assessed by quantitative 
histomorphometric analyses of Naphthol AS-Dichloroacetate (AS-
D) or toluidine blue stained sections. Skin sections of HCs were used 
as controls.
Results: The non-lesional skin of CholU patients showed signifi-
cantly higher numbers of AS-D-positive MCs as compared to the 
skin of HCs (48 ± 1.6 vs. 28 ± 1.2 per mm2, P < 0.05). Similar re-
sults were obtained for toluidine blue-positive MCs (40 ± 1.0 
vs. 24 ± 0.8 per mm2, P < 0.05). Higher MC numbers in the non-
lesional skin of CholU patients were observed in all dermal lay-
ers in both stainings. The biggest and most significant differences 
were detected in the papillary dermis and in the subcutis. The le-
sional skin of CholU patients showed higher numbers of MCs as 
compared to their non-lesional skin, but this difference was not 
statistically significant.
Conclusions: Our results suggest that MC cell numbers are increased 
in the skin of CholU patients. Further studies are needed to clarify 
if skin MC levels of CholU patients are linked to disease activity and 
if skin MC numbers decrease in response to effective treatment or 
spontaneous remission of CholU.
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P005 | Human IL-­10 DC facilitate cross-­
tolerance in birch pollen allergic patients with 
associated food allergy in vitro and in vivo
P. V. Rostan1; E. Graulich1; V. K. Raker1; B. Weigmann2;  
A. Wangorsch3; R. Ose4; I. Bellinghausen4; S. Scheurer3;  
K. Steinbrink1,5

1University Medical Center of the Johannes Gutenberg-University, Department 
of Dermatology, Division for Experimental and Translational Research, 55131 
Mainz, Germany;  2University Hospital Erlangen, University Erlangen-Nürnberg, 
Department of Internal Medicine, 91054 Erlangen, Germany;  3Paul-Ehrlich-
Institut, Molecular Allergology, 63225 Langen, Germany;  4University Medical 
Center of the Johannes Gutenberg-University, Department of Dermatology, 
55131 Mainz, Germany;  5University Hospital Münster, Westfälische Wilhelms 
University, Department of Dermatology, Münster, Germany

The prevalence of type I allergies, including pollen-associated food 
allergies, has been increasing constantly in the last decades. 70% of 
birch pollen (Bet v 1 (Bet)) allergic patients suffer from at least one 
food allergy (e.g. hazelnut [Cor a 1] (Cor), carrot, apple), due to con-
served structures of the associated allergens. Conventional specific 
immunotherapies can induce severe side effects and do mostly not 
affect the secondary food allergy. Hence, there is a high interest in 
the development of novel therapies.
In previous studies, we found that human tolerogenic interleukin-
10-modulated dendritic cells (IL-10 DC) induce regulatory T cells 
(iTregs), which are anergic and have a high suppressive capacity. 
Here, we investigated the capacity of IL-10 DC to induce allergen-
specific and cross-reactive iTregs in vitro in allergic patients with 
birch pollen and cross-reactive hazelnut allergies. Primary culture 
of CD4+ T cells from allergic patients with syngenic unloaded or 
Bet-loaded IL-10 DC resulted in the induction of unspecific and Bet-
specific anergic iTregs, respectively. However, restimulation of Bet-
specific iTregs with syngenic Bet- or Cor-loaded mature DC resulted 
in a significantly increased or similar cell proliferation, compared to 
Bet-v-1-specific effector T cells. Importantly, in vitro suppressor as-
says revealed that Bet-specific iTreg exhibited a strong capacity to 
suppress syngenic Bet- or Cor-stimulated responder T cells, indicat-
ing induction of cross-tolerance by human IL-10 DC. In addition, Bet-
specific iTreg inhibited birch-specific allergic inflammation in vivo in 
a humanized mouse model engrafted with PBMC from birch pollen 
allergic patients.
Recently, phase 1 clinical trials for different diseases showed that 
use of autologous tolerogenic DC is extremely safe with no severe 
side effects. We conclude from our data that IL-10 DC are highly 
suitable for (cross-)tolerance-inducing therapies in allergic diseases, 
in particular in pollen-associated food allergies.

P006 | Changes in immunoglobulin levels 
under real-­life pollen exposure: Role of nasal IgA 
and IgG antibodies
M. Gökkaya1; T. Nussbaumer1,2; M. Amisi1; N. Bounas-
Pyrros1,3; S. Bezold1,3; F. Häring1; G. Hammel1; I. Beck1; L. 
Aglas4; F. Ferreira4; F. Redegeld5; A. Chaker6;  
A. U. Neumann1; A. Damialis1; S. Gilles1; C. 
Traidl-Hoffmann1,7

1UNIKA-T, Technical University of Munich and Helmholtz Center Munich, 
Chair and Institute of Environmental Medicine, Augsburg, Germany;  
2Helmholtz Center Munich, Institute of Network Biology (INET), Neuherberg, 
Germany;  3Klinikum Rechts der Isar, Technical University of Munich, 
Department of Dermatology and Allergy, Munich, Germany;  4University 
of Salzburg, Department of Molecular Biology, Salzburg, Austria;  5Utrecht 
University, Faculty of Science, Division of Pharmacology, Department of 
Pharmaceutical Sciences, Utrecht, Netherlands;  6Klinikum Rechts der Isar, 
Technical University of Munich, Department of Otolaryngology, Munich, 
Germany;  7Christine-Kühne-Center for Allergy Research and Education (CK-
CARE), Davos, Switzerland

Background/Aim of study: In human, immunoglobulin A (IgA) is lo-
cated on mucosal surfaces where it protects against pathogen in-
vasion. IgG4 antibodies have been implied as protective in allergy. 
To date, not much is known about the profile of total and Bet v 
1-specific immunoglobulin responses to birch pollen, especially 
in the nose. The objectives of the study were (1) to compare local 
humoral immune responses, cross-sectionally (allergic rhinitis vs. 
healthy controls) and cross-seasonally (in vs. out of pollen season); 
(2) to assess the kinetics of the response under natural pollen expo-
sure over the course of one year; (3) to link immune response profiles 
to the expression of nasal symptoms.
Methods: Airborne pollen concentrations were monitored daily using 
a Hirst-type volumetric pollen sampler. Symptoms were monitored 
daily by a symptom score app in two cohorts: (i) a pollen-sensitised 
allergic rhinitis (AR) cohort (n = 7) and (ii) a cohort of healthy, non-
allergic volunteers (n = 8). Non-allergic subjects were defined both 
clinically as well as by serum IgE levels (ImmunoCAP ISAC 112). 
Immune monitoring was carried out over the full pollen season of 
2015-2016 and included the determination of immunoglobulin iso-
types (total and Bet v 1-specific), immunoglobulin free light chains 
(FLC), which mediate mast cell-dependent immune responses and 
proinflammatory cytokines & chemokines in nasal secretions. Data 
were analysed using multi-variate and time-series analyses to check 
for relationships between symptoms, immune mediators and air-
borne pollen concentrations.
Results: Directly following the birch pollen peak, Bet v 1-specific 
IgA and FLC levels were significantly higher in nasal secretions of 
non-atopic subjects as compared to AR patients. After the end of 
the main pollen season, nasal specific IgG4 levels were significantly 
higher in AR patients than in controls. Cytokines that were found 
differentially expressed in nasal secretions were IL-33, eotaxin-2 and 
IL-1β. Total IgA levels, as well as Bet v 1-specific ones and FLCs were 
significantly increased inside the pollen season only in non-atopic 
subjects, when compared to out of season. In contrast, in AR pa-
tients, nasal total IgM, IgG1, IgG3 and IgG4 levels were decreased. 
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Most strikingly, not only AR patients, but also non-allergic subjects 
exhibited nasal symptoms in the birch pollen season, which in all 
cases correlated with airborne birch pollen concentrations. Those 
non-allergic subjects who showed seasonal symptoms all lacked ex-
pression of nasal Bet v 1-specific IgG4.
Conclusion: Nasal IgA and IgG antibodies could play an important 
role in the control of the local allergic immune response. Nasal non-
allergic type Ig signatures are characterised by specific IgA/IgG4 
antibodies. Airborne birch pollen does not only influence allergic 
patients but also non-allergic subjects.

P007 | ICOS drives TH22 involvement in atopic 
dermatitis
Q. Jiao1,2; Q. Qian1; C. Liu3; Y. Luo2; F. Fang1; M. Wang1;  
J. Ji4; H. Qian5; X. Zhang1,2; M. Maurer3

1The First Affiliated Hospital of Soochow University, Dermatology, 215006 
Suzhou, China;  2Charite University Berlin, Dermatology and Allergy, 10117 
Berlin, Germany;  3The First Affiliated Hospital of Soochow University, 
Jiangsu Institute of Clinical Immunology & Jiangsu Key Laboratory of Clinical 
Immunology, 215006 Suzhou, China;  4The Second Affiliated Hospital of 
Soochow University, Dermatology, 215004 Suzhou, China;  5Children’s Hospital 
of Soochow University, Dermatology, 215000 Suzhou, China

Atopic dermatitis (AD) is characterized by excess TH22 activation. 
Inducible T cell co-stimulator (ICOS) is crucial for T-cell activation 
and differentiation. However, the role of ICOS in AD and its effect 
on TH22 T cells remain unclear. To assess the expression and effects 
of ICOS on TH22 cells and to characterize its role and relevance 
in AD, we quantified TH22 cells and IL-22 levels, as well as ICOS 
and ICOSL expression in AD patients and healthy controls (HCs). 
Then, we assessed the proliferation and the production of the TH22 
chemokines CCR4 and CCR10 and of IL-22 by ICOSL-stimulated AD 
PBMCs as well as their effects on keratinocyte filaggrin production. 
Finally, we explored the link between ICOS-expressing TH22 cells 
and disease activity and IgE levels in AD patients. In AD patients, 
circulating TH22 cells, serum levels of IL-22, and IL-22-positive 
cells in lesional skin were all markedly increased. AD patients also 
showed higher levels of ICOS-expressing TH22 cells as well as 
ICOSL-expressing CD19+ B cells and CD14+ monocytes as compared 
to HCs. ICOSL increased the proliferation and the expression of 
CCR4 and CCR10, and of IL-22 in AD PBMCs. ICOSL-treatment also 
significantly increased the down-regulation of filaggrin expression 
by keratinocytes co-cultured with PBMCs from AD patients. Finally, 
blood levels of ICOS+ TH22 cells and ICOSL+ B cells in AD patients 
were correlated with disease activity as assessed by SCORAD and 
with total IgE levels. Our findings demonstrate that ICOS/ICOSL ex-
pression and effects are linked to TH22 skewing and the pathogen-
esis of AD, which suggests ICOSL and ICOS as well as TH22 cells and 
IL-22 as new and promising therapeutic targets.

P008 | Crosstalk between allergic and 
autoimmune reactions: clinically relevant type I 
diabetes prevented the development of allergic 
contact dermatitis in mice
T. Schmidt1,2; N. Lorenz1; V. K. Raker1,2; K. Steinbrink1,3

1Division for Experimental and Translational Immunodermatology (DETI), 
University Medical Center Mainz of the Johannes Gutenberg-University Mainz, 
55131 Mainz, Germany;  2Institute for Immunotherapy (FZI), University Medical 
Center Mainz of the Johannes Gutenberg-University Mainz, 55131 Mainz, 
Germany;  3Department of Dermatology, University Hospital Muenster, 48149 
Muenster, Germany

Among allergic skin disorders, the allergic contact dermatitis (ACD) 
is one of the most frequent occupational skin diseases, and leads 
to considerable impairment of live quality. ACD is a T cell-mediated 
inflammation of the skin which occurs after reexposure to the of-
fending hapten. Currently, preventive and therapeutic strategies are 
avoidance of the allergen or treatment of clinical symptoms, respec-
tively. Epidemiological studies noted a lower prevalence of ACD in 
individuals with autoimmune diseases like type I diabetes, psoriasis 
or rheumatoid arthritis as compared to healthy individuals.
However, the clinical relevance of this inverse correlation and the 
underlying immune mechanisms have not been evaluated so far. In 
our study, we wanted to confirm these results by analyzing the in-
duction of contact hypersensitivity (CHS) reaction, which resembles 
the ACD in humans, in non-obese diabetes (NOD) mice spontane-
ously developing an autoimmune insulin-dependent diabetes melli-
tus (IDDM). Female NOD mice were considered diabetic when blood 
glucose levels showed two consecutive readings above 250 mg/dl. 
In order to induce the CHS reaction, a CD8+ Tc1-mediated cutane-
ous inflammation, the mice were epicutaneously sensitized with a 
contact sensitizer (e.g. the hapten TNCB), followed by an application 
of the hapten onto the ear to elicit the CHS reaction.
We compared the impact of the diabetic phenotype on the develop-
ment of the CHS reaction in diabetic vs. non-diabetic NOD mice and 
also in non-obese resistant (NOR) animals as a further non-diabetic 
control strain. The experiments revealed that the existence of a clini-
cally apparent diabetes in NOD mice protected from CHS develop-
ment as demonstrated by a significantly reduced skin inflammation 
(diminished ear swelling, reduced cutaneous inflammatory infiltrate) 
as compared to non-diabetic NOD and NOR mice. In contrast, we 
did not observe an impaired hapten-specific CD8+ Tc1 cell response 
(T cell proliferation, Tc1-cytokine (IFN-γ, IL-2) production) in skin-
draining lymph nodes or the spleen of diabetic mice. However, in-
creased levels of IL-10 were detected in diabetic mice with reduced 
CHS reactions as compared to non-diabetic NOD and NOR animals 
with an unaffected allergic skin inflammation. Blocking of the IL-10 
effect by injection an anti-IL-10- receptor antibody during CHS induc-
tion completely restored the development of the cutaneous allergic 
inflammation in diabetic animals, indicating a functional role of IL-10 
for the impaired CHS in diabetic mice. Further experiments using 
PrimeFlow RNA assay for detecting RNA targets by flow cytometry 
gave further insights to the IL-10 producing cell type that prevents 
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the CHS in diabetic mice and revealed that CD4+CD25+Foxp3+ regu-
latory T cells show an elevated release of IL-10 in diabetic mice in 
comparison with non-diabetic mice.
In summary, our data indicate that the manifestation of an autoim-
mune disease like diabetes mellitus type I circumvents the develop-
ment of CHS in mice and, therefore, confirmed the epidemiological 
data of a reduced susceptibility for ACD in patients suffering from 
autoimmune diseases. The identification of a novel link between the 
development of allergic and autoimmune diseases may result in new 
preventive strategies for inflammatory disorders.

P009 | Myeloid cell-­specific expression of 
PAR2 and coagulation factors in patients with 
allergic contact dermatitis
J. Springer1,2; S. Ritz3; D. Becker4; W. Ruf2;  
M. I. Schmidgen1,2; K. Steinbrink1,5

1University Medical Center Mainz, Department of Dermatology, Division 
for Experimental and Translational Immunodermatology, Mainz, Germany;  
2University Medical Center Mainz, Center for Thrombosis and Hemostasis 
(CTH), Mainz, Germany;  3Institute of Molecular Biology gGmbH, Microscopy 
and Histology Core Facility, Mainz, Germany;  4University Medical Center 
Mainz, Department of Dermatology, Mainz, Germany;  5University of Muenster, 
Department of Dermatology, Muenster, Germany

The allergic contact dermatitis (ACD) is a common occupational skin 
disease with a prevalence of 15 to 20% in Germany leading to dis-
tress of the allergic patients and high socio-economic costs. Current 
therapeutic options with topical glucocorticoids and calcineurin-
inhibitors often fail to induce a satisfying improvement of the skin 
lesions. Despite progress in elucidating the pathogenesis of the ACD, 
the development of new targets for specific and effective therapeu-
tic strategies is still at initial stages. Protease activated receptor (PAR) 
2 is a G-Protein-coupled receptor that is activated by coagulation 
proteases, including the tissue factor (TF) ligands activated coagula-
tion factors VII (FVIIa) and X (FXa) expressed by myeloid cells. In a 
murine model of trinitrochlorobenzene (TNCB)-induced contact hy-
persensitivity (CHS), mimicking the allergic contact dermatitis (ACD) 
in humans, we found that TF-PAR2 signaling in myeloid cells plays a 
crucial role in mediating allergic skin inflammation. However, little is 
known about cell-specific TF-PAR2 signaling in ACD. The aim of this 
translational pilot study was to analyze the expression of PAR2 and 
activating coagulation proteases in cutaneous lesions of ACD com-
pared to non-lesional skin. Therefore, 15 patients with previously 
diagnosed contact allergies (nickel, colophony, p-phenylenediamine, 
chloro-methylisothiazolinone, p-toluenediamine) were recruited at 
the Allergy Unit of the Department of Dermatology at the University 
Medical Center Mainz. After informed consent of the patients, con-
tact allergy was elicited using a patch test on the back of the patients 
with Vaseline as control. The clinical cutaneous reactions were read 
out at 48 and 72 hours after challenge. The plaster was removed 
at 48 hours after the challenge. At 72 hours after the challenge, a 
biopsy (diameter 6 mm) from the inflamed skin area and the control 

site, respectively, was taken. The formation of a regular inflamma-
tory reaction was verified by histological hematoxylin and eosin 
staining. Using immunofluorescent staining and widefield fluores-
cence microscopy, we analyzed the expression of PAR2 in CD45+, 
CD11b+, CD68+, CD14+ and CD11c+ myeloid immune cells in a de-
fined area of the epidermis and dermis, respectively.
We hope that our study contributes to the identification of novel 
therapeutics that may improve the treatment options for patients 
with cutaneous inflammatory disorders.

P010 | Nasal microbiome under natural pollen 
exposure conditions: a time series analysis in 
allergic rhinitis patients vs. health subjects
D. Rauer1; C. Hülpüsch1; M. Reiger1; T. Nussbaumer1,2;  
A. Obersteiner2; M. Rothballer2; F. Häring1; A. Damialis1;  
C. Traidl-Hoffmann1,3; A. U. Neumann1; S. Gilles-Stein1

1Chair and Institute of Environmental Medicine, UNIKA-T, 86156 Augsburg, 
Germany;  2Helmholtz Zentrum München, Institute of Network Biology (INET), 
85764 Oberschleißheim, Germany;  3CK CARE, 7265 Davos, Switzerland

Background: The incidence of allergic airway diseases has been in-
creasing over the last decades. This has been partly attributed to 
higher or longer exposure to airborne pollen, which is a major cause 
for respiratory symptoms in sensitized patients. Imbalances and 
changes in mucosal microbiota parallel allergic disease outcome, 
with the cause effect relationship being undefined. We have recently 
shown that pollen harbor a distinctive microbiome. Since pollen-
derived mediators and adjuvant factors, as well as pollen-associated 
microbiota, challenge the nasal epithelium, it stands to reason that 
pollen-associated microbiota also play a role in the pathophysiology 
of allergic rhinitis.
Our aim was to describe the changes in the nasal microbiome of 
healthy and allergic rhinitis (AR) patients, in comparison with pollen 
microbiome, as well as identify key microbes, both host- and pollen-
derived, that are associated with AR under natural pollen exposure.
Methods: Over the course of one year, monthly or bi-weekly (within 
birch pollen season) swabs of the middle nasal meatus of eight AR pa-
tients and eight non-atopic volunteers were taken. From those, 16S 
rRNA hypervariable regions V1-V3 and V4 were sequenced using the 
Illumina MiSeq sequencing platform to study the microbial composi-
tion. During the birch pollen season, we additionally collected pol-
len samples from 60 birch trees from characterized sampling sites in 
Augsburg, Germany, for 16S sequencing of pollen-associated microbes.
Results: We observed that the individual nasal microbiome of non-
allergic subjects did not change during or outside of the birch pol-
len season, whereas the alpha diversity of samples from AR patients 
decreased during the pollen season. Differences were also observed 
in a cross-sectional analysis of AR patients and healthy participants 
within and outside of the pollen season. Corynebacterium accolens 
was found to be more prevalent in non-allergics during the pol-
len season, whereas other Corynebacterium species were more 
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commonly found in allergics. Interestingly, Alcaligenes faecalis was 
found to be present in both cohorts but decreased during the pollen 
season.
Conclusion and outlook: In healthy subjects, the overall nasal mi-
crobiome seems to be stable independent of pollen exposure, 
when compared against the microbial diversity of sensitized pa-
tients which decreases during the pollen season. Comparison and 
characterization of nasal and pollen specific microbiomes in a mul-
tiomics approach could contribute to fathoming macro- and micro-
environmental interactions in allergy.

P011 | FXII-­inhibiting effects reduce due to 
cleavage of Mast cell chymase to C1 inhibitor.
C. E. Vera Ayala; M. Magerl; M. Maurer; J. Scheffel
Charite, Department of Dermatology and Allergy, 10117 Berlin, Germany

Chronic inflammatory conditions have been described to increase 
disease activity in patients with C1-inhibitor-dependent hereditary 
angioedema (HAE). One of the hallmark features of chronic inflam-
mation is the release of preformed mediators including proteases 
such as tryptase and chymase from activated mast cells (MCs). MC 
proteases are known to cleave a large array of proteins, and contrib-
ute to the development of recurrent angioedema. In some patients, 
occurrence of angioedema has been proposed to be due to the cleav-
age of C1-inhibitor. Here, we assessed the effects of MCs proteases 
on C1-inhibitor. We found that supernatant obtained from degranu-
lated, cultured human MCs cleaves purified as well as recombinant 
C1-inhibitor resulting in a protein reduced in size as shown by SDS-
PAGE and coomassie staining. Using purified tryptase and chymase, 
we confirmed that chymase cleaves C1-Inhibitor. Chymase-cleaved 
C1-inhibitor showed reduced inhibition of FXIIa and kallikrein as 
shown by a chromogenic activity assay. These findings demonstrate 
that C1-Inhibitor is cleaved and that its inhibitory effects on FXIIa 
and kallikrein are reduced by the MC protease chymase. The re-
lease of chymase by activated mast cell may contribute to kallikrein-
activation, bradykinin release, and angioedema formation in HAE 
patients via the cleavage of C1-inhibitor.

P012 | C57BL/6J and C57BL/6N mice show 
equivalent T helper cell profiles and strength of 
anaphylaxis in a murine food allergy model
T. Storz; V. Singh; F. Wölbing; Y. Skabytska; T. Biedermann; 
T. Volz
Department of Dermatology and Allergology, Technical University of Munich, 
Munich

The inbred mouse strains C57BL/6J and C57BL/6N are widely 
used in various fields of murine immunological research. Although 
both strains have been derived from the same parent line, due to 

separation in the 1950s genetic alterations have developed inde-
pendently and a large genomic screen identified numerous SNPs 
distinguishing these two strains. Significantly reduced ear swelling 
reaction in C57BL/6N animals compared to C57BL/6J mice in the 
cutaneous delayed-type hypersensitivity reaction (DTH) to dini-
trofluorobenzene has been reported demonstrating functional dif-
ferences in this disease model between these two mouse strains. 
Moreover, it has been shown that C57BL/6 strains purchased from 
different vendors exhibit varying microbiota composition in the gut 
leading to altered intestinal immune responses. We aimed to inves-
tigate the intestinal immune response in an established murine food 
allergy model in C57BL/6J and C57BL/6N mice. All animals were 
purchased from the same vendor and were subsequently housed in 
the same animal facility under special pathogen free conditions in 
one isolator. Mice were orally sensitized in parallel with the model 
antigen ovalbumin (OVA) two times per week for three consecutive 
weeks. After challenge with OVA, rectal temperature was recorded 
to quantify anaphylaxis. In addition, mesenterial lymph nodes and 
spleen as well as serum and feces were harvested. C57BL/6J and 
C57BL/6N mice displayed no significant differences in regard to 
strength of anaphylaxis as shown by a closely paralleled temperature 
decline. Analyzing T helper cell polarization in secondary lymphatic 
organs and serum IgE levels, C57BL/6J and C57BL/6N mice showed 
equivalent production of Th1 and Th2 hallmark cytokines as well as 
comparable IgE levels.
Taken together we could demonstrate that in contrast to the re-
ported discrepancies in the immune response between C57BL/6J 
and C57BL/6N mice in the Th1-dominated cutaneous DTHR, in a 
Th2-driven food allergy model no differences in regard to strength 
of anaphylaxis and adaptive immunity could be observed.

P013 | Screening of skin commensals for 
potential therapeutical use in atopic dermatitis
S. Knox; M. Köberle; I. M. Hölge; Y. Skabytska;  
T. Biedermann; Y. Amar
Technische Universität München, Department of Dermatology and Allergy, 
80802 Munich, Germany

Atopic dermatitis (AD) is a chronic inflammatory skin disorder that 
affects up to 20% of children and 3% of adults in western countries. 
A defective skin barrier as well as an immune dysbalance plays cru-
cial roles in this pathology, leading to Th2 biased immune responses. 
AD lesions show an increased susceptibility to cutaneous infec-
tions, especially with S. aureus during flares, stressing its central 
role in disease exacerbation. In contrast, skin commensals appear 
to play a positive role in maintaining microbial and immune homeo-
stasis. For instance, S. epidermidis, an abundant coagulase-negative 
Staphylococcus species on healthy human skin, has been shown to 
reduce inflammation after injury and to promote antimicrobial pep-
tides production. Therefore, we aimed at identifying beneficial skin 
commensal bacteria, with the ability to correct microbial dysbiosis 
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in atopic dermatitis that might be used as skin probiotics in preven-
tion and therapy of AD. In an initial screening 25 skin commensals 
have been isolated from the arm fossa of healthy volunteers, most 
of them Staphylococci (S. epidermidis, S. hominis, S. chromogenes, 
S. warneri). Obtained strains were identified biochemically using 
API® Staph test strips or by mass spectroscopy. These candidate 
strains were then screened for their ability to inhibit growth of dif-
ferent S. aureus strains isolated from severe eczematous lesions. 
Different methods have been used to evaluate the inhibitory effects 
of living bacteria, dead bacteria or culture supernatants, such as agar 
well diffusion assays and growth kinetics monitoring. Supernatants 
showing inhibitory activity were furthermore analysed to determine 
the approximate molecular weight and further chemical properties 
of the inhibitory agent. Six candidate strains selected based on their 
inhibitory potential were also tested for their immune-modulatory 
activity on human PBMCs, human moDCs and mouse bone mar-
row derived DCs by flow cytometric analysis of maturation markers 
(CD83, HLA-DR) and quantification of cytokine production (IL10, 
IL12, IL13, TNFα).

P014 (OP05/03) | Skin barrier-­disrupted 
FlgHrnr-­deficient mice reveal strain-­ and 
sensitization-­dependent susceptibility to the 
progression of the atopic march
F. Fries; K. Reier; T. Buhl; M. Mempel; M. P. Schön; A. Braun
Department of Dermatology, Venereology, and Allergology, University Medical 
Center, Georg August University Göttingen, 37075 Göttingen

The risk to develop atopic diseases is strongly influenced by both 
genetic and environmental factors. Skin barrier dysfunction (e.g. 
by the loss of filaggrin (Flg) and hornerin (Hrnr)) is one of the most 
prominent predisposing factors for the development of allergic 
skin diseases, but also for posterior development of asthma (at-
opic march).
Here, we compare the progression of the atopic march using differ-
ent antigen sensitization protocols in skin barrier-disrupted FlgHrnr-
deficient (FlgHrnr-/-) mice on different genetic background, namely 
C57BL/6 and Balb/c.
Our experimental atopic march model combines the induction of an 
AD-like phenotype by the topical application of MC903 (calcipotriol) 
together with allergen sensitization, either systemically by the ap-
plication of OVA/Alum or epicutaneously by topical application of 
OVA/DBP (Dibutyl phthalate), which is followed by an allergen air-
way challenge with OVA-aerosol.
In general, skin barrier-disrupted FlgHrnr-/- compared to wild-type 
mice show higher susceptibility to the induction of acute AD-like 
dermatitis, antigen-sensitization, and the proceeding of the atopic 
march, independent of treatment protocol and mouse strain used. 
In detail, MC903-treated FlgHrnr-/- mice show worsened signs of 
AD-like dermatitis (stronger ear swelling response), a facilitated 
antigen-sensitization (higher levels of Th2-like immunoglobulins), 

and exacerbated asthma-like features (increased BAL cell counts, 
especially eosinophils).
Comparing the routes of sensitization, systemic sensitization leads to 
a highly increased airway inflammation in C57BL/6, whereas these 
mice have much lower BAL cell count after epicutaneous sensitiza-
tion in line with reduced IgE and OVA-IgG1 levels in this treatment 
regime. Controversially, Balb/c mice display similar airway inflamma-
tion using either sensitization protocols. Interestingly, compared to 
C57BL/6 mice, absolute BAL cell count in Balb/c mice is similar after 
epicutaneous sensitization, but much lower after systemic sensitiza-
tion. However, IgE levels are comparable in both strains using the 
systemic protocol, but significantly higher in Balb/c mice during the 
epicutaneous treatment protocol.
Together, Th1-prone C57BL/6 mice are superior in inducing asthma-
like feature compared to Th2-prone Balb/c mice, especially after 
systemic sensitization, whereas antigen sensitization is more promi-
nent in Balb/c mice, even when done epicutaneously. This indicates 
that allergic immune responses are differentially regulated not only 
by the route of sensitization, but also by the genetic background 
and might hint to IgE-independent mechanisms for the induction of 
asthma-like features. This nicely reflects the situation seen in hu-
mans, where clinical manifestations vary among individuals with dif-
ferent atopic status.
Most importantly, skin barrier disruption in FlgHrnr-/- mice is the 
most robust factor for exaggerated progression of the atopic march, 
irrespective of the treatment scheme. However, further mecha-
nistic insights into allergen sensitization in barrier-disrupted skin 
is required to better understand atopic disease progression pos-
sibly leading to innovative approaches preventing further disease 
development.

P015 | Skin microbiome diversity and 
transcriptome profiling in patients with atopic 
dermatitis
Y. Amar1; R. Bleuel1; R. I. Silva1; B. Fösel2; A. Schöler2;  
M. Schloter2; E. Graf3; T. Strom3; I. Lagkouvardos4;  
K. Neuhaus4; T. Biedermann1; M. Köberle1

1Technische Universität München, Department of Dermatology and Allergy, 
80802 Munich, Germany;  2Helmholtz Zentrum München, Research Unit for 
Comparative Microbiome Analysis, 85764 Neuherberg, Germany;  3Helmholtz 
Zentrum München, Institute of Human Genetics, 85764 Neuherberg, Germany;  
4Technische Universität München, Core Facility Mikrobiom/NGS, ZIEL—Institute 
for Food & Health, 85354 Freising, Germany

Atopic dermatitis (AD) is the most common childhood inflammatory 
skin disease (up to 3% prevalence in adults and up to 15% in chil-
dren), with a large unmet need for safer and more effective treat-
ments. Early phase AD is characterized by a Th2 skewed immune 
response, but recent research shows additional Th1/Th17/Th22 
immune profiles in acute AD exacerbations, together with epider-
mal hyperplasia and drastic decreases of epidermal differentiation 
markers. AD patients experience frequent cutaneous infections and 
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Staphylococcus aureus is commonly cultured from lesional AD skin. 
Several studies have investigated the microbial dysbiosis of inflamed 
AD skin lesions; however, detailed knowledge of host–microbiome 
interactions is still missing. The present study analysed skin micro-
biome diversity and corresponding host response in 7 adult AD pa-
tients and 8 healthy volunteers. Lesional, non-lesional and healthy 
skin microbiome samples have been collected by swabbing the 
antecubital area and then analyzed by 16S amplicon sequencing. 
Sampling started with acute AD flares and continued with follow-up 
sampling after one and two weeks of topical corticosteroid treat-
ment. Additionally, nasal microbiomes were harvested and analyzed 
since the nasal mucosa may constitute a reservoir for skin microbes. 
Samples have been sequenced on an Illumina MiSeq platform and 
data were analyzed using the Rhea pipeline to estimate alpha and 
beta diversity as well as taxonomic binning. The host response was 
explored by RNA-seq of skin biopsies harvested from the antecubital 
areas. Differentially expressed genes were analyzed with a particu-
lar focus on chemical, physical and immunological skin barriers. In 
addition, various functional tests have been performed to investi-
gate skin physiological parameters, including trans-epidermal water 
loss, skin pH and skin elasticity. Furthermore, sweat chloride levels 
have been investigated. Together, the acquired data will enable us to 
perform multifactorial analyses of host-microbe interactions in AD.

P016 | Double-­edged role of IL-­33 in 
human skin mast cells: reduced degranulation, 
strengthened proliferation and heightened 
histamine synthesis through p38 activation
M. Babina; Z. Wang; K. Franke; S. Guhl; M. Artuc;  
T. Zuberbier
Charité Campus Mitte, Department of Dermatology and Allergy, 10117 Berlin, 
Germany

Background: Mast cells (MCs), the principal effector cells of IgE-
mediated allergy, mature and are maintained by MC-supportive 
niches within tissues, of which IL-33 is one component. IL-33 as a 
member of IL-1 family, is released by epithelial cells as alarmin upon 
stress, e.g. after allergen contact. By virtue of their pronounced IL-
33 receptor expression, MC-functions are important targets of IL-
33 action, but details especially in chronic inflammation are poorly 
understood.
Methods: MCs were isolated from human skin tissue, and puri-
fied to homogeneity (>98%). To mimic chronic inflammatory milieu 
of skin disorders, MCs were cultured for 5 weeks either in stem 
cell factor (SCF) alone (100 ng/ml) or in SCF plus IL-33 (20 ng/ml) 
to imitate chronic exposure like in chronic inflammation. Gene 
expression was quantified by RT-qPCR, and histamine by an 
autoanalyzer-based technique. Immunoblot and flow-cytometry 
were utilized to discern signaling cascades. Kinase inhibitors 
and RNA-interference (RNAi) were employed to pinpoint the 

pathway(s) underlying HDC/histamine overexpression following 
IL-33.
Results: Chronic exposure to IL-33 strengthened skin MC num-
bers through accelerated cell-cycle progression and restriction of 
cell death. Conversely, IL-33 reduced degranulation and dampened 
Fc&#61541;RI expression, potentially as a feedback response to 
chronic “alarmin” exposure. Interestingly, the negative impact on 
histamine release was counterbalanced by amplified histamine pro-
duction. We next explored the mechanism behind the heightened 
histamine accumulation. IL-33 induced swift phosphorylation of p38 
and JNK (but not of ERK1/2 or AKT), and stimulated histidine decar-
boxylase expression in skin MCs. A combined strategy of pharmaco-
logical inhibition and kinase elimination by Accell®-facilitated RNAi 
revealed that histamine upregulation depends on p38, but not on 
JNK activity. To our knowledge, p38 is the first signaling intermedi-
ate rigorously linked to histamine biosynthesis.
Conclusion: Collectively, IL-33 exerts multifaceted effects on cu-
taneous MCs, strengthening their number and re-shaping func-
tionality. Potentially the IL-33-skin MC axis leads to a balanced and 
lasting response, highlighting MCs as critical players in chronic skin 
inflammation.

P017 | Skin rashes induced by vemurafenib are 
caused by aryl hydrocarbon receptor antagonism
H. C. Hawerkamp1; A. Kislat1; P. A. Gerber1; M. Pollet2; A. 
A. Soshilov3; M. S. Denison3; A. A. Momin4; S. T. Arold4; A. 
Datsi1; S. A. Braun1; P. Oláh1,5; M. E. Lacouture6;  
J. Krutmann2; T. Haarmann-Stemmann2; B. Homey1;  
S. Meller1

1Medical Faculty, Heinrich-Heine-University, Department of Dermatology, 
Düsseldorf, Germany;  2Leibniz-Research Institute for Environmental Medicine, 
Düsseldorf, Germany;  3University of California, Department of Environmental 
Toxicology, Davis, USA;  4King Abdullah University of Science and Technology 
(KAUST), Computational Bioscience Research Center (CBRC), Thuwal, Saudi 
Arabia;  5University of Pécs, Department of Dermatology, Venereology and 
Oncodermatology, Pécs, Hungary;  6Memorial Sloan-Kettering Cancer Center, 
Dermatology Service, Department of Medicine, New York, USA

Introduction: In recent years, BRAF protein kinase inhibitor vemu-
rafenib has been successfully established for the treatment of ad-
vanced malignant melanoma. Despite its superior efficacy, the use of 
vemurafenib is limited by frequent inflammatory cutaneous adverse 
events that affect patients’ quality of life and may lead to dose re-
duction or even cessation of anti-tumor therapy. To date, the mo-
lecular and cellular mechanisms of vemurafenib-induced rashes have 
remained largely elusive.
Material and Methods: To characterize vemurafenib-induced rashes 
we performed immunohistochemical and gene expression analysis of 
lesional skin sections of vemurafenib-treated patients. Lymphocyte 
activation tests (LAT) were conducted to detect vemurafenib-
specific T cells. Furthermore, we stimulated T cells, keratinocytes 
and skin explants from healthy donors with different concentrations 
of vemurafenib and evaluated the gene expression profile on mRNA 
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and protein levels. Finally, the aryl hydrocarbon receptor antagonism 
was investigated using different cell-free protein interaction assays.
Results: Vemurafenib-induced skin rashes are characterized by 
a massive infiltration and clustering of T cells (CD4+ and CD8+), 
CD68+ macrophages, mast cells as well as intraepidermal CD1a+ 
Langerhans cells, whereas eosinophils were not detected. We 
here demonstrate that vemurafenib inhibits the downstream 
signaling of the canonical pathway of aryl hydrocarbon receptor 
(AhR) in vitro, thereby inducing the expression of proinflamma-
tory cytokines (e.g. TNF, IL1B) and chemokines (e.g. CCL5). In line 
with these results we observed an impaired expression of AhR 
regulated genes (e.g. CYP1A1) and an upregulation of the cor-
responding proinflammatory genes in vivo. Moreover, results of 
lymphocyte activation tests showed the absence of drug-specific 
T cells in respective patients.
Conclusions: Taken together, we obtained no hint of an underlying 
sensitization against vemurafenib but found evidence suggesting 
that vemurafenib enhances proinflammatory responses by inhibi-
tion of AhR signaling. Our findings contribute to our understand-
ing of the central role of the AhR in skin inflammation and may 
point towards a potential role for topical AhR agonists in support-
ive cancer care.

P018 | FPR3 binding by processed lipocalin 
allergens mediates IL-­12 downregulation and TH2 
polarisation
D. Klaver1; B. Posch1; A. Geisler1; M. Herrmann2; C. Heufler1

1Medical University of Innsbruck, Department of Dermatology and Venerology, 
Innsbruck, Austria;  2Medical University of Innsbruck, Department of 
Anesthesiology and Critical Care, Innsbruck, Austria

Background: Compared with TH1 immune responses to patho-
genic viruses and bacteria, the induction mechanism of TH2 me-
diated allergic immune responses remains less understood. It is 
widely accepted that the absence or low concentration of inter-
leukin (IL)-12 during antigen presentation to Th cells is a prime 
reason for the commitment of an immune response towards TH2. 
In an in vitro system, we verified polarisation of naïve CD4+ T 
cells towards TH2 by dendritic cells (DC) treated with the major 
dog allergen Can f 1 and towards TH1 by dendritic cells treated 
with the homologous but non-allergenic human tear lipocalin Lcn-
1. Microarray data gained by comparison of DC treated with Can 
f 1 and Lcn-1 showed a significant difference in the expression 
of Formyl Peptide Receptor 3 (FPR3), which has been shown to 
inhibit LPS-induced IL-12 production in DC upon activation. We 
therefore hypothesized that binding of allergenic lipocalins or 
their processing products to FPR3 could be a mechanism for the 
induction of allergenic immune responses.
Methods: To test the hypothesis, we first examined whether 
lipocalins and FPR3 colocalize within the cells. In calcium mobi-
lisation assays of FPR3 transfected HEK293 cells we investigated 

whether allergenic Can f 1 and non-allergenic Lcn-1 or their pep-
tides induce receptor activation of FPR3. Further, we performed 
gene silencing of FPR3 in DC prior to treatment with allergenic 
lipocalins and non-allergenic Lcn-1 monitoring IL-12 expression. 
Finally, FPR3-silenced DC were co-cultured with naïve CD4+-T 
cells and supernatants were analysed for IFNγ and IL-13 contents.
Results: We demonstrate that FPR3 and lipocalins co-localize within 
the same vesicles. In calcium mobilisation assays we observed ac-
tivation of FPR3 by Can f 1 N-terminal peptide and cathepsin S-
digested Can f 1 and other allergenic lipocalins, but not with the 
non-allergenic homologous Lcn-1 peptide or its digestion products. 
Besides, silencing of FPR3 in human DC leads to higher IL-12 ex-
pression when treated with allergens. Moreover, naïve CD4+ T cells 
co-cultured with FPR3 silenced allergen treated DC exhibited a re-
duction in IL-13 expression while IFNγ production was unaltered.
Conclusion: Taken together we show that digestion products of al-
lergenic lipocalins but not their non-allergenic homologues activate 
FPR3 and that diminished expression of FPR3 in human DC is accom-
panied by a higher IL-12 production and hampered TH2 polarisation. 
Thus, we here describe for the first time a molecular mechanism to 
induce allergic immune responses by at least 5 allergenic members 
of the lipocalin family.

P019 (OP04/04) | IL-­10 is the driving force 
for successful tolerance induction in specific 
immunotherapy
C. Hosp1; N. Beyersdorf2; S. Kranz2; J. Stoevesandt1; M. 
Goebeler1; T. Sparwasser3; A. Trautmann1; A. Kerstan1

1University Hospital Würzburg, Department of Dermatology, Venereology and 
Allergology, 97080 Würzburg;  2University of Würzburg, Institute for Virology 
and Immunobiology, 97080 Würzburg;  3Hannover Medical School, Institute of 
Infection Immunology, Twincore, Centre for Experimental and Clinical Infection 
Research, 30625 Hannover

Background: Wasp sting-induced anaphylaxis is a paradigm of an 
IgE-mediated allergy. Allergen-specific immunotherapy (SIT) with 
purified venom preparations is highly successful reaching clinical ef-
ficacy of up to 95%. Tolerance induction during the early phase of 
SIT is believed to be mainly mediated by interleukin (IL)-10 secreted 
by regulatory CD4+Foxp3+ T cells (Treg). However, in humans the in-
vestigation of cellular and molecular mechanisms of SIT is hampered 
by ethical and methodology constrains.
Objective: To study the functional role of IL-10 and Treg during SIT in 
a recently established mouse model of wasp venom allergy.
Materials and Methods: BALB/c mice were sensitized to wasp venom 
followed by SIT. The efficacy of SIT was investigated by a stand-
ardized wasp venom challenge; the reaction to the injected venom 
was measured by an anaphylaxis scoring system. To determine the 
functional role of IL-10 in SIT, a neutralizing anti-IL-10-receptor (IL-
10R) antibody was repeatedly injected intraperitoneally. Moreover, 
we explored the impact of Treg function on the outcome of SIT in 
DEREG-BALB/c mice, in which Tregs were depleted by diphtheria 
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toxin injection. IL-10-producing cell populations within the spleen 
were monitored by intracellular staining followed by flow cytometry 
analysis.
Results: In analogy to the efficiency of SIT in wasp venom-allergic 
humans, SIT protected mice from venom-induced anaphylaxis. 
Successful tolerance induction was hampered by continuous block-
ade of IL-10 function via administration of a neutralizing anti-IL-10R 
antibody during SIT. Surprisingly, Treg depletion followed by im-
munotherapy did not show a disastrous effect on the outcome of 
SIT. Under these conditions, elimination of Treg was accompanied 
by a massive increase in IL-10-producing conventional CD4+Foxp3− 
T cells indicating that CD4+Foxp3− T cells might compensate for a 
rapid loss of Treg function. Again, this effect was abrogated by con-
tinuous IL-10R blockade, stressing the outstanding impact of IL-10 
on tolerance induction by SIT.
Conclusions: IL-10 is the driving force for tolerance induction to the 
causative allergen in SIT. Loss of Treg function during the induc-
tion phase of SIT is at least in part compensated by IL-10-producing 
conventional CD4+ T cells resulting in protection from IgE-mediated 
anaphylaxis.

P020 | DRESS syndrome in a patient with 
metastatic malignant melanoma induced by 
targeted therapy with the BRAF inhibitors 
vemurafenib and dabrafenib
J. E. Pickert1; C. Möbs1; M. Schulze-Dasbeck1; L. 
Logenthiran2; M. Gschnell2; S. Mühlenbein1,2; W. Pfützner1; 
A. Bender2

1Clinical & Experimental Allergology, Marburg, Germany;  2Marburg Skin Cancer 
Center, Marburg, Germany

Introduction: Mutations in the proto-oncogene BRAF have been 
found in approximately 50% of skin melanomas. Particularly, the 
increased activity of BRAF V600E is associated with an impaired 
regulation of cell growth, differentiation, and survival. BRAF inhibi-
tors show high efficacy in suppressing tumor growth in patients with 
metastatic melanoma (MM) resulting in marked clinical improvement 
of the disease. However, adverse events including allergic reactions 
to BRAF inhibitors have been reported during the course of treat-
ment. Here, we compared the drug-specific memory T cell responses 
to BRAF and MEK inhibitors of a MM-patient experiencing a BRAF 
inhibitor-induced severe drug reaction with eosinophilia and sys-
temic symptoms (DRESS) with MM-patients tolerating a combina-
tion therapy with either vemurafenib and cobimetinib or dabrafenib 
and trametinib.
Methods: Peripheral blood mononuclear cells (PBMC) were iso-
lated from i) a MM patient eight months after suffering from DRESS 
with generalized exanthema, erosive mucositis, facial edema, fever 
up to 38.5°C, eosinophilia, atypical lymphocytes, thrombocy-
topenia and elevated levels of transaminases while treated with 
vemurafenib, who in addition showed a flare-up when another 

BRAF inhibitor, dabrafenib, was applied due to an urgent treat-
ment need, ii) MM-patients treated with BRAF and MEK inhibitors 
without an allergic drug reaction (n = 6), and iii) healthy control 
subjects (n = 6). All subjects lacked a history for allergy to sulfona-
mides. T cell responses to different concentrations of vemurafenib 
or dabrafenib and of the MEK inhibitors cobimetinib or trametinib 
were analyzed by ELISPOT analysis. Since BRAF inhibitors belong 
to the group of sulfonamides, we also investigated cotrimoxazole 
as a control antigen to check for cross-reactivity between the 
BRAF inhibitors and sulfonamides, as described elsewhere.
Results: Increased frequencies of granzyme B-positive T cells were 
observed after incubation of PBMC with either vemurafenib or dab-
rafenib in the MM-patient who experienced DRESS to these BRAF 
inhibitors. Notably, enhanced numbers of granzyme B-producing T 
cells were only detected after stimulation with low drug concentra-
tions tested. Determining IFN-γ-, IL-5- or IL-10-secreting T cell sub-
sets, and analyzing T cell populations after incubation with the MEK 
inhibitors cobimetinib or trametinib, marginal or no alterations in T 
cell frequencies were noticed. In addition, T cell reactions were also 
inducible by sulfonamides, which have been reported as BRAF in-
hibitor cross-reacting drugs.
Conclusion: BRAF inhibitor can cause severe drug reactions like 
DRESS, which are characterized by increased numbers of drug-
specific, granzyme B-secreting T cells but only marginal or no al-
terations in other inflammatory T cell subsets. Further studies are 
needed to assess if this type of T cell response is specific for DRESS 
by BRAF inhibitors and can be utilized as a predictive biomarker for 
a risk of severe reactions to this group of drugs.

P021 | Murine mast cells express the 
anaphylatoxin receptor C3aR
N. Groß1; C. Scholz1; S. Nsiah-Dosu1; N. Ernst1; K. Bieber2;  
J. Köhl3,4; K. Hartmann1

1University of Luebeck, Department of Dermatology, 23538 Luebeck, Germany;  
2University of Luebeck, Luebeck Institute of Experimental Dermatology, 23538 
Luebeck, Germany;  3University of Luebeck, Institute for Systemic Inflammation 
Research, 23538 Luebeck, Germany;  4Cincinnati Childreǹ s Hospital Medical 
Center, Division of Immunobiology, 45229 Cincinnati, OH, USA

Background: Mast cells are tissue-resident cells, which exert crucial 
functions in defense against pathogens. They also play important 
roles in other innate as well as adaptive immune responses and in 
diseases such as allergies, autoimmune diseases and tumors. The 
complement system belongs to the innate immune system and con-
sists of over thirty different components circulating in the blood. 
Specific cleavage products of the complement system, the ana-
phylatoxins C3a and C5a, serve to attract immune cells to sites of 
pathogen invasion. However, the interplay between mast cells and 
anaphylatoxins is only partially understood.
Methods: In order to investigate the expression of C3a receptor 
(C3aR) on different types of murine mast cells, we analyzed bone 
marrow-derived mast cells (BMMC) and peritoneal mast cells (PCMC) 
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from C57BL/6 and BALB/c mice. Development and maturation of 
the different mast cell types was assessed by flow cytometry and 
histochemical staining of cytospins. Expression of C3aR was inves-
tigated at different time points during culture using flow cytometry. 
C3aR expression was also explored in stimulated versus unstimu-
lated cells. Finally, expression of C3aR was studied in vivo using skin 
sections of inflammatory murine skin, obtained upon induction of a 
bullous pemphigoid model, compared to normal skin using indirect 
immunofluorescence staining.
Results: We found that BMMC show a more immature phenotype 
compared to PCMC with respect to expression of the mast cell-
specific markers FcεRIα and CD117. Upon culture with IL-3 and SCF, 
compared to IL-3 alone, BMMC developed a more mature pheno-
type. BMMC and PCMC of the two mouse strains all expressed 
C3aR. Expression of C3aR was already observed in early BMMC 
cultures. During culture over several weeks, the expression of C3aR 
increased along with the higher maturation status. Upon stimulation, 
there was no regulation of the expression of C3aR on BMMC. Skin 
sections of inflammatory and normal murine skin showed a compara-
ble expression of C3aR on mast cells. However, we noted an increase 
of the total C3aR expression in inflammatory skin, indicating that 
other cells besides mast cells up-regulate C3aR during inflammation.
Conclusions: Taken together, we report on expression of C3aR on 
different types of murine mast cells. Our results serve to unravel the 
pathogenesis of inflammatory diseases and suggest exploring C3aR 
as therapeutic target in mast cell-associated disorders.

CELLUL AR BIOLOGY

P022 | Insulin activates ADAMs via 
phosphatidylserine exposure
L. Baumecker1; M. Laudes2; K. Reiß1

1UKSH, Department of Dermatology, Kiel;  2UKSH, Department of Internal 
Medicine, Kiel

“A disintegrin and metalloproteinases” (ADAMs) are able to shed 
and release other transmembrane proteins. The most prominent 
members are ADAM10 and ADAM17 which release, e.g., TNFα, 
TNF receptor or adhesion molecules like cadherins or fractalkine. 
ADAM10 is the major sheddase of epithelial cadherin and impaired 
regulation of protease activity leads to impaired cohesion of skin 
keratinocytes and wound healing complications. In this context, 
the proteases are involved in several inflammatory diseases such as 
eczematous dermatitis or psoriasis. Therefore, understanding the 
regulation of ADAM10 and ADAM17 activity is essential. In diabetic 
patients, altered skin wound healing is a common cause of morbid-
ity and a higher risk of the development of psoriasis and cancer was 
described. However, the molecular mechanisms whereby diabetes 
alters these processes have not been elucidated. In this study, we 
investigated the role of insulin on ADAM shedding activity in the 
context of insulin resistance and liver cancer.

Here, we demonstrate that insulin stimulates ADAM10 and 
ADAM17 shedding activity via phosphatidylserine exposure in 
various cell types. At the outer cell membrane, negatively charged 
phosphatidylserine interacts with positively charged domains of 
ADAM proteases and enables the proteases to release differ-
ent substrates such as TNF receptor 1 or fractalkine. We found 
that the underlying mechanism is mediated by the metabolic in-
sulin signal pathway including PI3-kinase activation and AKT 
phosphorylation.
In insulin resistant cells, insulin-mediated phosphatidylserine-
exposure and ADAM activation is inhibited which would suggest an 
increased sensitivity to apoptotic signals in insulin resistant cells of 
diabetic patients. This process might contribute to wound healing 
complications such as the diabetic foot syndrome.
On the other hand, in cancer cells insulin receptors and signaling are 
found to be elevated. In liver cells, we could show that activation 
of ADAM10 leads to an increased release of the adhesion molecule 
fractalkine and subsequently to a diminished monocyte adhesion. 
This process might contribute to an escape of the liver cancer cell 
from immune response. Overall, our presented data further eluci-
date the activation of the vitally important proteases ADAM10 and 
ADAM17.

P023 | The role of the plasma membrane for 
ADAM10-­mediated prion protein release
M. S. Ludewigt1; L. Linsenmeier2; H. Altmeppen2; M. Veit1; 
M. Sperrhacke1; K. Reiss1; M. Glatzel2
1University Hospital Schleswig-Holstein, Campus Kiel, Department 
of Dermatology and Allergology, 24105 Kiel, Germany;  2Institute of 
Neuropathology, UKE, 20251 Hamburg, Germany

ADAM10, a prominent member of the “a disintegrin and metallo-
proteinase family”, is responsible for ectodomain-shedding of many 
membrane-bound proteins. This proteolysis represents an essential 
mechanism in the regulation of physiological and pathophysiologi-
cal cellular processes. The protease shows a very prominent expres-
sion in all epithelial tissues, especially in the epidermis. Moreover, 
ADAM10 plays a critical role during neurogenesis, in Notch signal-
ing, and in the regulation of neuronal cell adhesion. Prion diseases 
such as Creutzfeldt-Jakob disease (CJD) are fatal, transmissible 
spongiform encephalopathies that affect humans and other ani-
mals. Even though the responsible prion protein is mainly expressed 
in cells of the neuronal system, the skin of CJD patients was found 
to contain both prion seeding activity and infectivity. Analysing skin 
samples is under consideration in diagnostic investigation. ADAM10 
was described being the only protease responsible for the shedding 
of PrPC. However, the mechanism regulating this shedding process 
remains unclear. Recently, it was found that the plasma membrane 
fulfills important functions in controlling ADAM activity. It was pro-
posed that the exposure of the negatively charged phospholipid 
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phosphatidylserine (PS) from the inner to the outer leaflet of the 
membrane contributes to the activation of ADAM10.
In this study, we set out to analyse the expression and the shed-
ding mechanism of PrPC in epithelial cells and in neuronal cells with 
regard to the role of the plasma membrane as potential regulator.
Initially, HEK cells were used for PrPC transfection and for the analy-
sis of the shedding mechanism.
We identified the ionophore ionomycin, the membrane fluidizer 
2-phenylethanol and adenosine triphosphate (ATP) as suitable stim-
ulants for the ADAM10-mediated PrPC shedding. To address the 
role of PrPC in keratinocytes we made use of HaCaT keratinocytes. 
Ionomycin was found to decrease the amount of full-length PrPC, 
however, the detection of soluble fragments in the supernatant 
proved to be very difficult. Thus, we next focused on the analysis of 
PrPC shedding in neuronal cells (N2a), which express high amounts 
of PrPC. Indeed, ATP was also found to increase the externalisation 
of PS and the shedding of PrPC in these murine neuroblastoma cells.
The scramblase anoctamin-6 (ANO6/TMEM16F) is a calcium-
activated chloride channel with a phospholipid scrambling domain. 
ANO6 with a mutated amino acid (D408G) has been described 
to be constitutively active due to increased calcium sensitivity. 
Transfection of this hyperactive ANO6-D408G led to enhanced PS 
exposure and PrPC shedding in N2a cells in the absence of any stim-
ulus. Moreover, our experiments indicate that this correlates with 
decreased Fyn signalling and neurite outgrowth.
Taken together, we could show that several stimuli are able to induce 
the shedding of the cellular prion protein PrPC. Moreover, our data 
confirm that PS exposure is the decisive element in the ADAM10 
activation process. Most likely, the latter also applies for ADAM10-
mediated shedding in general. The functional relevance of ADAM10-
meditated PrPC release and the role of PrPC in epithelial cells still 
have to be clarified in future studies.

P024 (OP03/03) | Visualizing scar development 
in living tissues reveals the collective migration of 
fibroblasts mediated by N-­cadherin
D. Jiang1; S. Christ1; D. Correa Gallegos1; P. Ramesh1; S. 
Kalgudde Gopal1; Q. Yu1; C. H. Mayr2; V. Lupperger3; J. Liu1; 
C. Marr3; H. B. Schiller2; Y. Rinkevich1

1Helmholtz Zentrum München, Institute of Lung Biology and Disease, Group 
Regenerative Biology and Medicine, Munich, Germany;  2Helmholtz Zentrum 
München, Institute of Lung Biology and Disease, Group Systems Medicine 
of Chronic Lung Disease, Munich, Germany;  3Helmholtz Zentrum München, 
Institute of Computational Biology, Munich, Germany

Scars are common pathologic manifestations to skin injuries, der-
matologic syndromes and diseases. Our current knowledge of scar 
development derived from snap shot histological images, or 2D and 
3D models that do not capture all features of scar development 
in vivo. How scars develop and why scar development is diverged 
across skin locations therefore remains unknown. The lack of suit-
able methods to directly visualize the dynamics of fibroblasts and 

deposition of ECM is largely responsible for this gap, posing a major 
technical challenge for biologists and tissue engineers.
Here, we generate and characterize a live skin tissue model that 
develops dermal scars within 5 days (termed Scar-in-a-dish; SCAD), 
which closely resembles scar’s composition, structure and cellular 
origin as occurs in vivo. When combining with genetic lineage trac-
ing approaches, this system enables us to unravel and document 
the complexity and dynamics of scar development at single cell, 
lineage and tissue levels. By using multiphoton time-lapse imaging, 
and cell tracking coupled with in silicon analysis, we observed the di-
verged fibroblastic migration patterns in SCAD from dorsal skin and 
oral cavity, and leads to different scarring outcome. In the scarring 
back-skin SCAD, we find that activated fibroblasts operate in units 
that share cell trajectories and velocities. This collective migration 
is mediated by N-cadherin dependent cell-cell adhesion. Blocking 
N-cadherin inhibits swarming and reduces both wound contraction 
and scar formation. Our results define collective migration and N-
Cadherin expression as pathologic fibroblast features of the wound 
response and raise promising opportunities to curtail scarring and 
contractures across a range of medical settings.

P025 | mTORC1—a potential player in the 
pathogenesis of acne inversa?
A. Dmitriev; A. Koenig; V. Lang; S. Diehl; A. Pinter; C. 
Buerger
Universitätsklinikum Frankfurt, 60590 Frankfurt, Germany

Hidradenitis suppurativa (HS), also known as acne inversa (AI), is an 
inflammation of the sebaceous glands and terminal hair follicles that 
develops into painful nodules, which can result in abscesses and fis-
tulae and is accompanied by severe pain and psychological stress for 
the patients.
The pathophysiology of AI has so far been only insufficiently un-
derstood. It is assumed that the IL-1β-IL-23/TH17/IL-17 pathway 
plays an important role in the pathogenesis of AI and appears to be 
preceded by psoriatic hyperplasia of the interfollicular epidermis. In 
previous studies we could show that the pharmacologically interest-
ing mTORC1 (mammalian target of rapamycin complex 1) signalling 
cascade plays a decisive role in the pathogenesis of psoriasis and is 
activated by cytokines, which also play a role in the pathogenesis of 
AI. It is therefore conceivable that this signalling pathway also con-
tributes to the pathogenesis and progression of AI.
We analyzed the expression and activation of different compo-
nents of the mTORC1 signalling cascade in biopsies taken from 
different sites of AI lesions. While healthy skin only shows weak 
activation of the mTOR kinase in the granular layer and prolifera-
tive cells of the basal layer, the epidermis of AI nodules and fistular 
ducts displays massive mTOR activity. Similarly, we could detect 
strong activation of the mTORC1 target, the ribosomal protein S6 
in suprabasal layers of lesional skin compared to healthy skin. First 
data points toward strong activation of the mTORC1 cascade at 
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sites of high inflammation and proliferation. Thus, we assume that 
inflammatory cytokines secreted by infiltrated immune cells acti-
vate mTORC1 signaling, resulting in increased epidermal prolifera-
tion and disturbed differentiation and thereby contribute to the 
pathogenesis of AI.

P026 | Function of LRRC8 volume-­regulated 
anion channels during hypotonic stress response 
and differentiation of human keratinocytes
J. Trothe1; V. Lang2; V. Scalise2; T. Ertongur-Fauth1; C. 
Buerger2

1BRAIN AG, Zwingenberg, Germany;  2Universitätsklinikum Frankfurt, 60590 
Frankfurt, Germany

The barrier function of the human epidermis is constantly chal-
lenged by environmental osmotic fluctuations and keratinocytes 
can become a direct target of osmotic stress. Cell swelling upon hy-
potonic stress is counteracted in mammalian cells by a compensa-
tory mechanism called regulatory volume decrease (RVD) involving 
LRRC8 complexes, which act as volume-regulated anion channels 
(VRACs). We have recently provided first evidence that LRRC8A is 
also the essential VRAC subunit and involved in RVD in human ke-
ratinocytes. We could show that LRRC8A is preferentially expressed 
in basal and suprabasal epidermal layers, which declines in further 
differentiated layers. Moreover, isolated epidermal stem cells seem 
to differ in their LRRC8 subunit composition compared to transient 
amplifying keratinocytes and post-mitotic differentiated cells. By 
combining siRNA and CRISPR–Cas9-based knock-out studies with 
2D and 3D cellular models, we revealed disturbed keratinocyte dif-
ferentiation in absence of LRRC8A. In addition, inflamed skin shows 
altered LRRC8A expression. Taken together, this suggests that cell 
volume regulation by LRRC8A is an integral part of epidermal pro-
liferation and differentiation and that LRRC8A is indispensable for 
proper epidermal stratification. Since disorders related to impaired 
epidermal barrier function can be aggravated by osmotic stress our 
findings provide a starting point to evaluate LRRC8A as a novel tar-
get to milden detrimental osmotic effects.

P027 | A DNA-­repair independent 
pathomechanism in trichothiodystrophy
F. Khalid; T. Phan; M. C. Alupei; P. Maity; K. Scharffetter-
Kochanek; S. Iben
University Ulm, Department of Dermatology and Allergology, 89081 Ulm, 
Germany

The term trichothiodystrophy (TTD) was first coined by Price et 
al in 1980 to describe patients with sulphur deficient brittle hair, 
which was then later characterized as a marker for this complex 
disease. TTD is a rare autosomal recessive, multisystem disease 

in which every organ of the body can be affected in particular the 
neuroectodermal tissues. Symptoms are ranging from delayed de-
velopment, intellectual disability and progeroid symptoms like ca-
chexia and recurrent infections and manifest at an early age. TTD 
is caused by mutations in the genes ERCC2 and GTF2H5 encoding 
for XPD and p8, respectively, the subunits of the transcription fac-
tor II H (TFIIH). TFIIH plays a dual role in the DNA-repair pathway 
nucleotide excision repair (NER) and the transcription process by 
RNA polymerases I and II. However, 50% of the TTD patients are 
identified with a form of TTD without DNA repair defect due to 
mutations in the genes GTF2E2 encoding for the β-subunit of the 
transcription factor II E (TFIIE), and C7orfl1 encoding for MPLKIP. 
While TFIIE is known to initiate the RNA Polymerase II transcrip-
tion, the molecular function of the latter protein is unknown. TTD 
is a disease of accelerated ageing and its study could help in under-
standing physiological ageing.
This work investigates a DNA-repair-independent pathomecha-
nism in both photosensitive and non-photosensitive TTD with 
the focus on a possible dysregulation in RNA polymerase I tran-
scription and hence malfunction of the ribosomes. Key experi-
ments present increased translation inaccuracy of the ribosomes 
in both photosensitive and non-photosensitive TTD cell lines. 
Inaccurate translation leads to the increased amount of misfolded 
proteins which activates the Unfolded Protein Response (UPR) of 
a disturbed proteome. In return UPR represses RNA polymerase I 
transcription. Moreover in our study we also show that the use of 
chemical chaperones like TUDCA (tauroursodeoxycholic acid) can 
rescue ER stress thus restoring the disturbed RNA polymerase I 
transcription. These findings can overall help us in understanding 
accelerated ageing and also imply possible therapeutic interven-
tions for aging-associated disease.

P028 | Differential influence of individual 
human skin microbiota on the expression of 
innate defense genes
Y. Farid; F. Rademacher; H. Hinrichs; R. Gläser; S. Gerdes; S. 
Weidinger; J. Harder
Universitätsklinikum Schleswig-Holstein, Hautklinik, 24105 Kiel

Recently there is a growing body of literature that recognizes the sig-
nificance of microbiota for the epithelium’s homeostasis. The human 
skin is colonized by a specific diversity of microbes. The current un-
derstanding is that the majority of these microorganisms is harmless 
and can even provide protection against harmful effects. The inter-
action between the host and the skin microbiome can be viewed as 
a symbiosis. However, in some disease states, an altered balance of 
the microbiota can occur, a condition known as dysbiosis. These al-
terations may lead to disruption of the skin barrier and changes in the 
immune response, e.g. as seen in atopic dermatitis (AD) and psoriasis.
This study aims to contribute to this growing area of research by 
exploring the native human cutaneous microbiota’s influence on 
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cultured keratinocytes and 3D skin equivalents. In the first instance, 
methods of transferring the native human skin microbiota onto 3D 
skin equivalents had to be optimized. The samples were obtained by 
rinsing the study participant’s forearm with saline solution to har-
vest the microbiota. Afterwards the solutions were sequentially cen-
trifuged and stored in glycerol-containing buffer at -80°C. To assess 
the amount of cultivable microbes a specific amount of the mix was 
spread onto blood agar in addition to being transferred on 3D skin 
equivalents and monolayer keratinocytes. Subsequently, expression 
of specific innate defense factors (in particular cytokines, antimicro-
bial peptides) was analyzed by real-time PCR and ELISA. As a result 
we observed a microbiota-dependent differential gene expression 
of distinct innate defense factors. These data indicate that the indi-
vidual microbiota composition has a profound influence on cutane-
ous innate defense.

P029 | Osteopontin Released from 
Mesenchymal Stem Cells Dampen Unrestrained 
M1 Macrophage Activation via TSG-­6 and IL-­1RA
F. Ferreira; P. Maity; P. Meyer; N. Scheuermann; J. Weiss; M. 
Wlaschek; K. Scharffetter-Kochanek
Ulm University, Department of Dermatology and Allergic Diseases, 89081 Ulm

Macrophages play a crucial role in all phases of wound healing includ-
ing inflammation, proliferation and remodeling. They occur within 
a spectrum ranging between two main phenotypes, classically ac-
tivated pro-inflammatory type M1 macrophages and alternatively 
activated anti-inflammatory type M2 macrophages. The transition 
from pro-inflammatory M1 macrophages to anti-inflammatory M2 
macrophages is severely disturbed in a variety of M1 macrophage 
dominated chronic wound disorders, like chronic venous leg ulcers, 
diabetic ulcers and pressure ulcers.
Mesenchymal stem cells (MSCs), beside their enormous regenera-
tive potential, are endowed with the capacity to modulate immune 
cells, among them M1 macrophages, and in consequence, dampen 
unrestrained inflammation at the wound site. To better understand 
the molecular mechanism whereby MSCs dampen unrestrained 
activation of M1 macrophages under inflammatory conditions, we 
employed qPCR and microarray analysis and specific ELISAs from co-
cultured MSCs and macrophages. Transcriptome analysis uncovered 
a known gene signature in MSCs which promote the conversion from 
M1 to M2 macrophages. These findings were confirmed by qPCR 
and specific ELISAs. Interestingly, we uncovered previously unre-
ported molecular targets by which MSCs control the unrestrained 
activation of M1 macrophages. Among these new targets osteo-
pontin, an important multi-domain protein with chemotactic and 
inflammation modulating properties, was identified. Osteopontin 
expression was significantly down-regulated in MSCs when co-
cultured with pro-inflammatory M1 macrophages. Of note, the pres-
ence of osteopontin in MSC macrophage co-cultures significantly 
induced the anti-inflammatory cytokines like TNF-α-induced gene 6 

(TSG-6) and interleukin-1 receptor antagonist (IL-1RA) in MSCs, both 
exerting their effects via dampening the transcription factor NFkB. 
Additionally, the silencing of osteopontin down-regulates TSG-6 ex-
pression. Both TSG-6 and IL-1RA were identified to be responsible 
for the switch from proinflammatory M1 to anti-inflammatory re-
generative M2 macrophages as shown by qPCR and specific ELISAs.
Our findings improved our knowledge on the action of MSCs applied 
for clinical use to the hostile pro-inflammatory microenvironment of 
chronic wounds in a therapeutic intent.

P030 | Mitochondrial DNA depletion leads to 
impaired proliferation, migration and contractile 
performance of dermal fibroblasts
J. Naetlitz1,2; J. Boix2; D. Weiland2; S. A. Eming1; R. J. 
Wiesner2

1University Hospital of Cologne, Dermatology and Venereology, 50937 Cologne, 
Germany;  2University of Cologne, Center for Physiology and Pathophysiology, 
Institute of Vegetative Physiology, 50931 Cologne, Germany

Fibroblasts play an important role in skin homeostasis where they 
orchestrate wound closure and scar formation but also contribute to 
pathologies occurring in aging. However, it is poorly understood how 
fibroblasts energetically manage these tasks. Here, we investigate 
how dermal fibroblasts depend on intact mitochondria and which 
consequences a defective respiratory chain might have.
To answer these questions, we developed two different approaches: 
wild-type dermal fibroblasts were isolated from newborn mice and 
treated with 10 mM sodium azide to block the respiratory chain. 
Furthermore, mice with fibroblast-specific accelerated accumulation 
of mtDNA deletions in fibroblasts were generated. For this purpose, 
we crossed mice that carry a targeted insertion of a dominant-
negative mutant of the mitochondrial replicative helicase Twinkle 
with mice expressing a fibroblast-specific, tamoxifen-inducible Cre 
recombinase (Collagen Cre).
Our findings in vitro show that sodium azide treatment significantly 
reduces fibroblast proliferation. In addition, as revealed in a scratch-
wound assay, fibroblast migration was significantly impaired by sodium 
azide treatment. Also, fibroblast–collagen interactions were disturbed 
as suggested from an altered collagen-lattice contraction assay when 
compared to controls. Together these findings indicate that key physio-
logical functions of fibroblasts depend on proper mitochondrial activity.
Furthermore, we analyzed the effect of the accumulation of mtDNA de-
letions in dermal fibroblasts by activating the Twinkle helicase in vitro. 
In Tamoxifen induced Collagen Cre positive fibroblasts mitochondrial 
DNA is depleted due to prior accumulation of mitochondrial DNA de-
letions, leading to a proliferative, contractile and migratory defect like 
the sodium azide effect. We can show that upon loss of mitochondrial 
DNA the fibroblasts slowly degrade the distinct complexes of the res-
piratory chain but most interestingly, they develop a pro-inflammatory 
phenotype in vitro. However, this does not have striking implications 
in vivo. Physiologically as well as in wound healing kinetics the Twinkle 
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mice show no obvious phenotype. This could be since the threshold 
of affected cells is balanced by cells that still have sufficient respira-
tory chain function and needs to be further investigated, also in other 
pathologies such as fibrosis or UV irradiation. It is well-established that 
during aging, tissues of mammals become mosaics of many normal and 
few cells with severe mitochondrial dysfunction. Future studies in gene 
modified Twinkle mice will help to better understand mitochondrial 
function and dysfunction in dermal fibroblasts.

P031 | Deletion of the autophagy gene Atg7 
in K14-­positive epithelial cells impairs the iron 
metabolism of murine ameloblasts
S. Sukseree1; U. Y. Schwarze2; R. Gruber2; E. Tschachler1;  
L. Eckhart1

1Medical University of Vienna, Department of Dermatology, 1090 Vienna, Austria;  
2Medical University of Vienna, Department of Oral Biology, 1090 Vienna, Austria

Autophagy is activated in many cell types upon starvation, expo-
sure to stress, or during differentiation. Autophagy-related genes 
such as Atg7 are essential for this process. In Atg7f/f K14-Cre 
mice, autophagy is blocked specifically in keratin K14-expressing 
cells including epidermal keratinocytes and precursor cells of skin 
appendage-associated epithelia. Here, we used this model, in 
comparison with wild-type mice, to investigate the role of Atg7 in 
ameloblasts, i.e. the cells that produce the enamel of teeth. The 
epithelium-specific deletion of Atg7 was compatible with the sur-
vival and enamel-forming capability of ameloblasts. However, Perls 
Prussian blue staining of sections through the maxillary jaw and 
incisors showed that the transport of iron from ameloblasts into 
the forming enamel was blocked in the absence of Atg7. While iron 
was deposited on the surface of normal enamel, it was aberrantly 
retained in enamel epithelial cells and subsequently taken up by 
macrophages in Atg7f/f K14-Cre mice. Due to the lack of iron in the 
enamel, the color of the incisors was changed from yellow to white. 
In conclusion, these results suggest that the autophagy regulator 
Atg7 plays an essential role in the iron metabolism and secretion of 
murine ameloblasts under homeostatic conditions.

P032 | Gene expression analysis and 
phylogenetic profiling of keratin K24
F. Ehrlich1; M. Laggner2; E. Tschachler1; L. Eckhart1

1Medical University of Vienna, Department of Dermatology, 1090 Vienna, 
Austria;  2Medical University of Vienna, Department of Ophthalmology, 1090 
Vienna, Austria

Keratins are the main cytoskeletal proteins of epithelial cells. Most 
of the 54 keratin genes in the human genome are known to be ex-
pressed in a cell type- and tissue-specific manner, but some of the 
keratin genes have remained incompletely characterized. Here we de-
termined the expression pattern of K24 which was recently proposed 

to be a differentiation marker of epidermal keratinocytes. Screening 
of publicly available microarray data showed that K24 is expressed at 
highest levels in the human cornea, placenta and salivary glands. RT-
PCR and western blot analysis confirmed high expression levels of K14 
in the cornea and low expression in the epidermis. By immunohisto-
chemistry, K24 was detected in the suprabasal layers of the corneal 
epithelium and in epithelial cells of the salivary glands. Comparative 
genomics revealed conservation of K24 in terrestrial mammals and 
loss of K24 in cetaceans in which epithelia have adapted to the aquatic 
environment. These results suggest that K24 is not primarily an epi-
dermal keratin but a component of the cytoskeleton in the corneal 
epithelium, salivary gland epithelium and other epithelia.

P033 | Inflammatory reactivity of 
reconstructed human epidermis to metal haptens 
by integration of TLR4-­positive cells
V. G. Frings1; D. Müller1,2; G. Storz1,2; H. Sennefelder1; C. 
Adam1; M. Goebeler1; F. K. Groeber-Becker2,3; M. Schmidt1

1University Hospital Würzburg, Department of Dermatology, Venereology 
and Allergology, 97080 Würzburg, Germany;  2University Hospital Würzburg, 
Department of Tissue Engineering and Regenerative Medicine (TERM), 97080 
Würzburg, Germany;  3Fraunhofer Institute for Silicate Research, Translational 
Center for Regenerative Therapies, 97080 Würzburg, Germany

Allergic contact dermatitis is critically determined by the ability of 
haptens to mount an innate immune signal additionally to a directed 
T cell response. Reconstructed human epidermis (RhE) is widely em-
ployed as replacement assay to avoid animal experiments for safety 
evaluation of proinflammatory effects of new ingredients in indus-
trial products. Unfortunately, RhE lacks responsiveness for metal 
haptens, the most relevant human contact allergens, raising con-
cerns about their suitability as adequate assay system for allergen 
testing.
Here we investigated whether the defect of RhE might rely on a 
lack of functional TLR4 expression, which critically governs proin-
flammatory sensitivity to nickel and cobalt. By comparing RhE to 
reconstructed human full skin (RhS) we demonstrate that addition 
of dermal fibroblasts is sufficient to confer proinflammatory respon-
siveness for those metals. Unlike cultured epidermal keratinocytes, 
normal human fibroblasts expressed high levels of TLR4 mRNA and 
triggered production of IL-8 upon stimulation with nickel, cobalt 
or the TLR4 agonist LPS. Consistently, dermal isolates from RhS 
expressed considerable amounts of TLR4 mRNA whereas RhE or 
epidermis isolated from RhS or normal or inflammatory activated 
donor skin failed to express substantial TLR4 mRNA. Co-culture 
with human DCs similarly was able to license metal responsiveness 
of RhE, suggesting that integration of naturally TLR4 positive cells 
can compensate the defect of RhE. Our data suggest the use of RhS 
or RhE/DC co-culture models could circumvent current shortcom-
ings of RhE concerning allergen risk assessment and may allow to 
combine benefits of complex and monoculture-based test systems 
in a single assay.
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P034 | The role of RNase 7 as an 
immunomodulatory molecule during skin injury
F. Rademacher1; M. Simanski1; H. Hinrichs1; R. Gläser1;  
S. Wagenknecht2; V. Kopfnagel2; T. Werfel2; J. Harder1

1Universitätsklinikum Schleswig-Holstein, Hautklinik, 24105 Kiel;  2Medizinische 
Hochschule Hannover, Immundermatologie, 30625 Hannover

Keratinocytes are able to sense RNA from damaged cells via spe-
cific receptors (e.g. TLR-3) leading to the release of inflammatory cy-
tokines such as TNF-alpha. It is known that the antimicrobial protein 
RNase 7 is the principal ribonuclease in human skin and is able to 
degrade RNA.
Stimulation of keratinocytes with polyinosinic-polycytidylic acid 
(poly I:C), a structural analogue of double-stranded RNA, showed 
increased RNase 7 and TNF-alpha expression. Addition of recombi-
nant RNase 7 attenuated the poly I:C-mediated TNF-alpha release. 
These results suggest that an increased induction of RNase 7 ex-
pression during skin injury may control exaggerated RNA-mediated 
inflammation. To gain more insight into the role of RNase 7 in the 
context of RNA-induced inflammation we performed specific RNase 
7-siRNA experiments. Downregulation of RNase 7 expression re-
sulted in a significant higher induction of proinflammatory cytokines 
in keratinocytes treated with poly I:C. In line with these results, the 
release of proinflammatory cytokines in keratinocytes stimulated 
with UV-damaged necrotic HaCaT keratinocytes was increased by 
siRNA-mediated RNase 7 downregulation.
The ribonuclease activity of RNase 7 can be inhibited by the endoge-
nous ribonuclease-inhibitor (RI). Keratinocytes with siRNA-mediated 
downregulation of RI expression demonstrated a decreased poly I:C-
mediated induction of proinflammatory cytokines.
Taken together, these results indicate that RNase 7 in its function as 
a ribonuclease is able to degrade RNA released from damaged cells 
thereby controlling RNA-mediated inflammation during skin injury.

P035 | NF-­kappaB c-­Rel suppressed dermal 
fibroblasts display impaired fibrosis-­associated 
cellular mechanisms
L. C. Micus; F. S. Trautschold-Krause; M. P. Schoen;  
C. S. Seitz; V. N. Lorenz
Department of Dermatology, Venereology and Allergology University Medical 
Center Goettingen, 37075 Goettingen

Connective tissue diseases such as the autoimmune disease systemic 
sclerosis involve skin fibrosis with uncontrolled accumulation of ex-
tracellular matrix protein (ECM). Mechanistically, fibrosis involves 
proliferation of fibroblasts and TGF-β-dependent differentiation 
to myofibroblasts expressing alpha smooth muscle actin (αSMA), 
gaining enhanced contractility and increased ECM (mainly collagen 
I) production leading to higher tissue stiffness. Transcription factor 
NF-kappaB protein c-Rel has been associated with cell proliferation 

and fibrosis, i.e. c-Rel knockout mice reveal dampened fibrotic re-
sponses in liver, heart and skin. Beforehand, elevated c-Rel expres-
sion was shown for TGF-β-stimulated myofibroblast-like compared 
to homeostatic human dermal fibroblasts implicating a function for 
c-Rel in the fibrotic response.
Initially, c-Rel function was analyzed in a 3D fibroblast populated 
collagen matrix (FPCM) via siRNA-mediated suppression. Under 
homeostatic conditions (by direct detachment from the surface) c-
Rel knockdown fibroblasts showed reduced contractility. However, 
under fibrotic conditions (stress-induced by later FPCM detachment 
and stimulated with TGF-β) c-Rel suppressed fibroblasts revealed 
only minor contractility changes. Thus, the impact of c-Rel on der-
mal fibroblast characteristics was analyzed more closely under ho-
meostatic conditions. Furthermore, the migratory capability of c-Rel 
suppressed fibroblasts was reduced on collagen I coated surfaces. 
Although complete molecular mechanisms need to be elucidated 
fibrosis-associated processes are seemingly affected by c-Rel. With 
respect to our current insights, c-Rel may present a player in pre- or 
early fibrotic events.

P036 | A novel pathomechanism: are 
Cockayne syndrome and trichothiodystrophy 
ribosomopathies?
M. C. Alupei; F. Khalid; T. Phan; P. Maity; K. Scharffetter-
Kochanek; S. Iben
University of Ulm, Dermatology, 89081 Ulm, Deutschland

The childhood premature aging diseases Cockayne syndrome (CS) and 
trichothiodystrophy (TTD) are attributed DNA-repair diseases as the 
affected genes code for DNA-repair proteins. However, no accumulat-
ing DNA-damage nor an elevated cancer incidence as a consequence 
of unrepaired DNA-damage has been reported in patients. The DNA-
repair proteins are also involved in the key step of ribosomal biogen-
esis, transcription by RNA polymerase I. Here we investigated the 
cellular consequences of a disturbed ribosomal biogenesis and discov-
ered that translational fidelity of the ribosomes of all patient cell lines 
tested is reduced. Ribosomes from patient cells are instable when iso-
lated under stringent conditions. The resulting reduced accuracy of the 
translation process produces misfolded proteins that provoke endo-
plasmic reticulum stress and an unfolded protein response that in turn 
represses transcription of RNA polymerase I and ribosomal biogenesis. 
This vicious circle can be disrupted by pharmaceutical chaperones of-
fering a treatment opportunity for the affected children. Interestingly 
this pathomechanism, identified in CS cells (Alupei et al, 2018), is also 
active in cells of TTD patients that also suffer from retarded growth, 
microcephaly and premature aging. Loss of proteostasis due to an inac-
curate translation has not been described in human pathology before 
and offers one plausible explanation for the developmental problems 
and premature aging characterising these children.
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P037 | TRADD regulates TNF complex I 
formation but is irrelevant for TNF-­induced 
apoptosis
M. Feoktistova; R. Makarov; D. Panayotova-Dimitrova
University Hospital RWTH Aachen, Dermatology and Allergology, D-52074 
Aachen, Germany

Tumour necrosis factor (TNF) is known to induce a number of cellular 
responses such as pro-inflammatory, apoptotic and necroptotic sign-
aling. Number of stress stimuli including UV light, bacteria or allergens 
as well as mechanical stress prompts rapid TNF expression in the skin. 
As the skin represents the first barrier of the organism, keratinocytes 
have developed well controlled mechanisms for regulation of the in-
flammatory responses. TNF ligation to TNFR1 results in formation of 
intracellular membrane-bound protein complex, named TNF complex 
I, which can activate NF-B and induce inflammation. Alternatively 
it can lead to formation of other intracellular complexes, namely 
complex IIa and complex IIb, which may induce both apoptotic (via 
caspase-8/caspase-3 activation) and necroptotic (via RIPK1/RIPK3/
MLKL activation) cell death. FADD and TRADD are adaptor molecules 
with important role in TNF-induced apoptosis execution. TRADD 
specifically interacts with TNFR1 death domain and is required for 
the recruitment of other components of complex I. Moreover, in com-
plex II TRADD can serve as docking station for FADD, which permits 
recruitment of caspase8, followed by activation of caspase cascade 
and execution of apoptosis. In this work we have used CRISPR tech-
nology to generate TRADD or FADD deficient HeLa cells. Here we 
show, that FADD deletion protected from TNF-induced apoptosis, 
when IAP antagonist or CHX were present. Intriguingly, under the 
same condition ablation of TRADD did not protect from TNF-induced 
apoptosis. Moreover in TRADD deficient cells TNF complex I com-
position was changed and only unmodified RIPK1 was recruited. In 
contrast, TNF complex IIb (Ripoptosome) demonstrated unchanged 
structure. These data suggest that TNF-induced apoptosis as well as 
the Ripoptosome formation may represent independent of complex I 
events. Taken together our data warrant future studies to dissect the 
impact of TNF dependent cell death and the role of adaptor molecules 
in a number of inflammatory diseases of the skin.

P038 | Combinatory treatment with IFN 
gamma and triamcinolone diversely influences 
normal and keloid fibroblasts—a potential keloid 
treatment?
T. Euler; G. Reichenbach; M. Meissner; E. Valesky; R. 
Kaufmann; S. Kippenberger; N. Zöller
Goethe-University, Medical School, Department of Dermatology, Venereology 
and Allergology, 60590 Frankfurt, Germany

Imbalanced cell proliferation, extracellular matrix synthesis and de-
generation as well as impaired wound healing can cause aberrant 

scarring. Stigmatization and physical restriction are the most severe 
impacts of such scarring on patients’ lives. Although a broad variety of 
treatment regimens including conservative approaches like compres-
sion therapy, invasive approaches including cryotherapy, surgical pro-
cedures and laser ablation as well as combinatorial approaches with, 
e.g., glucocorticoids, chemotherapeutics and immunomodulators are 
used there is still a high recurrence rate of keloids. The aim of this 
study was to investigate the influence of IFNγ and/or triamcinolone 
on proliferation; cytokine, TIMP and MMP secretion; collagen type I 
synthesis and signal transduction in normal and keloidal fibroblasts.
Three different donors of keloid fibroblasts and of normal fibro-
blasts were treated with different IFNγ and/or triamcinolone con-
centrations. Proliferation, collagen type I synthesis, cytokine as 
wells as MMP and TIMP secretion were time dependently analysed. 
Furthermore the influence on α-SMA, STAT 1, JNK and their respec-
tive phosphorylation were evaluated.
Our results show that during the observed time the proliferative 
potential in normal and keloidal fibroblasts was reduced after treat-
ment with IFNγ or triamcinolone for 2d and 4d. The combinatory 
treatment showed a diverse influence in normal fibroblasts. After 
2d the combinatory treatment showed an anti-proliferative influ-
ence whereas after 4d a pro-proliferative effect was observed in 
comparison with the mono-treatment with the active agents. In ke-
loidal fibroblasts a clear additional anti-proliferative effect could be 
observed at both time points. Analysing the effect of both active 
agents and their combination on collagen type I synthesis revealed 
that in the used concentration range triamcinolone reduced collagen 
type I synthesis in normal fibroblasts after 4d, whereas it reduced 
collagen type I synthesis in keloidal cells already after 2d. IFNγ re-
duced the collagen type I synthesis in normal and keloidal cells at 
both time points. Analysis of different cytokines revealed that in-
terleukin 6 and interleukin 8 secretion in normal fibroblasts was 
significantly reduced by all active agents and their combinations. In 
keloidal cultures only treatment with triamcinolone and the combi-
natory regimens showed reduced interleukin 6 secretion. On protein 
level clear cell specific differences were evident concerning α-SMA, 
JAK and STAT1.
The herein presented data suggest the combinatory application of 
IFNγ and triamcinolone as a promising therapy for hypertrophic scars.

P039 | Indocyangreen influences cell 
viability after irradiation with water-filtered 
nearinfrared—a new photodynamic therapy?
N. Zöller; K. Merkewitz; G. Reichenbach; M. Jäger;  
J. Kleemann; R. Kaufmann; S. Kippenberger
Goethe-University, Medical School, Department of Dermatology, Venereology 
and Allergology, 60590 Frankfurt, Germany

Photodynamic therapy (PDT) is characterized by application of a 
photosensitive agent, its activation by a particular type of light and 
is mostly used in cancer therapy. In previous studies we could show 
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that water-filtered near-infrared (wIRA) influences wound heal-
ing and extracellular matrix generation differentially in normal and 
keloidal fibroblasts under hyperthermal conditions. Clinically it is 
described that wIRA has a positive impact on radiotherapy. Aim of 
this study was to investigate whether indocyangreen can be used as 
photosensitizer during wIRA irradiation of keloidal as well as mela-
noma cells under physiological as well as hyperthermal conditions. 
First of all we focussed on cell morphology and cell viability.
Normal fibroblasts, keloid fibroblasts and the melanoma cell line 
(A375) were pretreated for 4 hours with different indocyangreen 
concentrations. Thereafter the cultures were kept for 56 minutes 
at temperatures between 37°C and 46°C in a water-bath con-
nected to a peristaltic pump. During this time the cultures were 
either kept light protected or exposed to 360 J/cm2 generated by 
a wIRA irradiator (780 nm-1400 nm). Cell morphology and viability 
were monitored.
Our results show that increased temperature induced cell mor-
phological changes in both cell species. Cultures that were addi-
tionally wIRA irradiated re-gained their initial morphology faster 
than light protected hyperthermally treated cultures. Furthermore 
it could be shown that cell viability as well as apoptosis induction 
was increased in indocyangreen pre-treated cultures after wIRA 
irradiation.
The herein presented data suggest wIRA in combination with indo-
cyangreen and/ or heat as a promising therapy for hypertrophic scars 
and melanoma due to the observed cell viability reducing effect.

P040 | Disulfiram efficiently induces cell death 
in BRAF Wild-­Type melanoma cells through a 
massive induction of reactive oxygen species
F. Meraz-Torres1; A. Biesemeier2; M. Schaller1; O. Rieß3;  
C. Garbe1; H. Niessner1; T. Sinnberg1

1University Medical Center Tübingen, Department of Dermatology, 72076 
Tübingen, Germany;  2University Medical Center Tübingen, Institute of 
Ophthalmic Research, 72076 Tübingen, Germany;  3Tübingen University, 
Institute of Medical Genetics and Applied Genomics, 72076 Tübingen, 
Germany

Despite current advances in therapy and diagnostics, melanoma 
is a difficult to treat, aggressive skin cancer with a high mortality 
rate. BRAF Wild-Type melanoma comprises three major genomic 
subgroups (NRAS mutated, NF1 mutated and Triple Wild-Type) 
and accounts for approximately 55% of all cutaneous melano-
mas. An effective targeted therapy is currently only available for 
BRAFV600 mutant melanomas, indicating the clinical need for 
novel treatment options, especially for metastatic BRAF Wild-Type 
melanomas.
Since 1970, it has been reported that the anti-alcohol drug disulfiram 
has an antineoplastic effect. Its main metabolite is diethyldithiocar-
bamate (ET), a strong chelator for bivalent metal ions such as Cu2+. 
Indeed, it was shown that ET in combination with Cu2+ (CuET) pro-
vided antitumor effects in preclinical mouse models.

We initially performed cell viability assays to investigate the efficacy 
of CuET on BRAF Wild-Type melanoma cells. Actually, Cu2+ as mon-
otherapy had no influence on cell viability. In contrast, treatment 
with ET, in particular, the combination with Cu2+ (CuET), showed a 
significant and complete inhibition of cell growth in BRAF Wild-Type 
cells with a minimal effective dose of 125 nM. In addition, CuET per-
sistently inhibited melanoma cell growth for 12 days after treating 
the cells for three days in a colony formation assay. Interestingly, the 
inhibitory effects achieved by CuET in BRAF Wild-Type cells were 
Cu2+ dependent. Consequently, the effects of CuET on melanoma 
cells were completely reversible by the addition of an extracellular 
copper chelator, which prevented CuET formation. After treatment 
with CuET we could measure a dramatic increase of intracellular 
Cu2+ in the melanoma cells, demonstrating that ET mediates the up-
take of Cu2+. The additional Cu2+ was localized at the euchromatin 
of treated melanoma cells. Furthermore, the inhibitory effect was 
fully dependent on CuET-induced ROS production since adding the 
ROS scavenger N-acetylcysteine totally abolished the CuET medi-
ated cytotoxicity.
A second mode of action of CuET could be the induction of pro-
tein stress by a proposed inhibition of the proteasome. Indeed, we 
were able to detect a rapid cytoplasmic accumulation of polyubiq-
uitinated proteins in BRAF Wild-Type melanoma cells treated with 
CuET.
Finally, we assessed the inhibitory and cytotoxic effects of CuET 
combined with the MEK inhibitor trametinib in order to improve the 
inadequate clinical effects of trametinib as monotherapy in BRAF 
Wild-Type melanoma cells.
We conclude from our results that the drug disulfiram could induce 
cell death in melanoma cells in general, but especially BRAF wild-
type melanoma cells, and add additional cytotoxicity to MEK inhibi-
tors to obtain an effective therapy for this group of melanomas.

P041 | Aberrant mTORC1 activity is regulated 
via TSC2 and transmits signals towards Stat3 to 
mediate the psoriatic differentiation defect
V. Lang; S. Diehl; R. Kaufmann; C. Buerger
Universitätsklinikum Frankfurt, 60590 Frankfurt

To maintain homeostasis of the healthy epidermis, as outmost protec-
tive layer, keratinocytes are subjected to a tight control between prolif-
eration in the basal layer and ordered differentiation and maturation to 
form the corneal layer. In inflammatory skin diseases such as psoriasis, 
this balance is disturbed leading to hyperproliferating keratinocytes 
that are unable to properly initiate the epidermal differentiation pro-
gram. We previously found that aberrant activation of the Akt/mTORC1 
cascade contributes to this defect. In healthy skin mTORC1 signaling is 
only active in the basal layer and contributes to the control of prolif-
eration while preventing differentiation. When cells leave the prolif-
erative compartment, mTOR signaling is switched off which promotes 
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differentiation. However, under inflammatory conditions this switch is 
hijacked by inflammatory cytokines, which prevents proper differentia-
tion. Beyond this model, it is currently unknown how mTORC1 activ-
ity is regulated under these conditions and what downstream signaling 
molecules mediate the differentiation defect.
It is known from other tissues that mTORC1 is regulated through 
various pathways via specific phosphorylation of the tuberous 
sclerosis complex (TSC). By CRISPR genome editing, we knocked-
out TSC2 in keratinocytes, which leads to constitutive activation 
of mTORC1, thus resembling a psoriasis-like phenotype. Using 
these cells, we studied the impact of mTORC1 regulation on prolif-
eration, differentiation and tissue formation in 3D epidermal mod-
els. The generated cells also serve as an excellent tool to examine 
the downstream mediators of mTORC1. Specifically we identified 
Stat3 as a putative downstream target of mTOR activity by phos-
phorylating Ser727. Thus, inflammatory cytokines can mediate 
their physiological effect beyond the known activation of Janus 
kinases (Jaks). These results are especially interesting, as Jaks 
have recently drawn some attention as novel therapeutic targets 
for small molecule inhibitors. Therefore, these results suggest ex-
ploring combined inhibition of mTOR and Stat signalling as a novel 

therapeutic approach.

P042 | Automated immuno-­histo-­enzymatic 
investigation of measurable metabolic enzyme 
activity in cryosections of skin and epidermal 
equivalents
C. Kremslehner1,2; A. Miller3; R. Nica4; I. M. Nagelreiter1,2; 
B. Golabi1; J. Lachner1; F. Ferrara5; M. Gschwandtner1; E. 
Tschachler1; A. Haschemi3; F. Gruber1,2

1Medical University of Vienna, Dermatology, Vienna;  2CD Lab Skin Aging, 
Vienna;  3Medical University of Vienna, Internal Medicine/Laboratory 
Diagnostics, Vienna;  4TissueGnostics, Vienna, Austria;  5NC State University, 
Kannapolis, USA

Metabolic activity of cells within the skin is considered to depend on 
cell type, task, nutrient and oxygen availability, position, differentia-
tion state, age of the individual, and other parameters. The existing 
methods relied on measurement of the enzymatic activity of sam-
ples extracted from pieces of tissue or on performing an enzymatic 
assay on tissue sections. A method that records multiple parameters 
in combination with measuring the enzymatic activity on a single cell 
level is however not known. We here report the development of an 
automated microscopy method that allows relating the individual 
enzymatic activity of single cells to immunohistochemical marker 
expression, but also to its position within the epidermis of the human 
skin or a 3D epidermal equivalent model.

We adapted an algorithm of the StrataQuest software 
(TissueGnostics) to automatically detect the epidermis based on nu-
clear density mapping and distance-based distinction between the 
basal and the first suprabasal epidermal layer, as well as the stratum 

corneum on high power automated microscopy scans of skin sec-
tions. The sections were IF-stained for differentiation (KRT10, 
KRT14)- and proliferation markers (Ki67). The activity assay for the 
enzymes G6PD and GAPDH was performed with enzyme specific 
substrates and a tetrazolium based dye which allows relating the en-
zymatic activity to the chromogenic signal.
Results: The automated discovery of the basal layer of the epi-
dermis based on nuclear fluorescence combined with bright field 
image analysis wrongly allocated less than five percent of Keratin 
10 positive cells to the predicted area of the basal layer in dupli-
cate skin sections (<500 cells per section) of three donors, a simi-
lar result was reached in organotypic epidermal equivalents. Next, 
we analyzed the enzymatic activity of G6PD within the predicted 
strata (basal, first suprabasal, all suprabasal, total epidermis) and 
cell shapes predicted from the nuclear distances in epidermal 
equivalents. The measured activity was significantly elevated 
from the basal to the “total suprabasal” but not the first supraba-
sal layer, reflecting the histologic confirmation of strong tetrazo-
lium salt signal in the granular layer of the epidermis. We added 
5 mM of Metformin, the pro-glycolytic anti diabetes drug to the 
organotypic cultures seven days or two days before cryosampling. 
We could detect a significant increase in measured G6PD activity 
within all individual layers in the samples that had received met-
formin two days before sampling, but this effect was not observed 
seven days after treatment.
In conclusion, we were able to establish an automated assay for epi-
dermal image analysis that reliably identifies the basal and supraba-
sal strata of the human epidermis and of epidermal models. We also 
could prove responsiveness of a compatible enzyme activity assay 
that allows measurement of the most important metabolic enzymes 
to a commonly used drug that is not only used for treatment of dia-
betes but also the most investigated anti (skin) aging drug.

P043 | Differential expression of toll like 
receptors and antibiotic peptides by human 
keratinocytes
J. Heusinger; T. Herter-Kermann; M. Sticherling
Hautklinik, 91054 Erlangen, Germany

Toll like receptors (TLR) and their target genes such as beta de-
fensins (hBD), psoriasin or LL37 play an important role in psoriasis. 
In biopsies of psoriasis patients, TLR2, TLR4, TLR5 and TLR9 were 
found to be increased. Furthermore a shift within the different epi-
dermal layers was reported, when psoriatic and normal skin samples 
were compared. An increased TLR mRNA expression has also been 
shown for inflammatory tissues. However, there are only few studies 
on the regulation of TLR in psoriasis or other autoimmune diseases 
with grossly diverging results.
Using sections of paraffin-embedded skin biopsy specimens, we could 
find significantly stronger signals of TLR4 expression in psoriatic skin 
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than in normal skin. TLR4 was found in all epidermal layers and no shift 
to the suprabasal layer as demonstrated by other authors. The expres-
sion of TLR2 was much weaker and detected primarily within the basal 
layer of the epidermis, not however within healthy skin.
RNA analysis showed no alterations in mRNA expression of TLR2, 
TLR4 or TLR9 in primary human keratinocytes and HaCaT cells (RT-
PCR). When cells were treated with different amounts of specific 
stimuli (e.g. PGN, LPS, Zymosan), only Zymosan was able to stimu-
late TLR2 mRNA expression.
Biopsies of psoriatic skin are not easy to obtain and cell cultivation 
from psoriatic skin difficult and time-consuming. Therefore, primary 
human keratinocytes and HaCaT cells were used and treated with 
the proinflammatory cytokines TNF alpha, IL17A and IL22 to simu-
late an inflammatory environment. At different time points (6-72 h) 
the expression of hBD2, psoriasin and LL37 was analyzed using flow 
cytometry. While the expression of TLR2, TLR4 and TLR9 was not 
reproducibly altered, the antimicrobial peptides were clearly stimu-
lated, hBD2 up to 6-fold after stimulation by TNF-alpha, psoriasin up 
to 5-fold (IL17A) and LL37 up to 3-fold (TNF-alpha). Stimulation was 
maximal after 48 hours. The administration of specific monoclonal 
IgG antibodies (adalimumab, secukinumab) abolished this stimula-
tion to basal levels. Immunocytochemistry revealed a strong induc-
tion of hBD2 after LPS stimulation in HaCaT cells.
In conclusion, these data may help to supplement the current un-
derstanding of the regulation of psoriasis via TLR and its down-
stream targets like hBDs, LL37 and psoriasin. With regard to 
specific drug development, an experimental in vitro model for in-
flammatory diseases that is robust, cheap and easy to use would 
be useful.

CHEMOKINES/CYTOKINES

P044 | The role of EBI2 in skin inflammation
F. Wanke1; S. Moos1,2; F. C. Kurschus1,2

1University Medical Center of the Johannes Gutenberg-University Mainz, 
Institute for Molecular Medicine, 55131 Mainz, Germany;  2Heidelberg University 
Hospital, Department of Dermatology, 69120 Heidelberg, Germany

Migration of leukocytes into the skin represents a critical step in de-
velopment of inflammatory diseases of the skin. EBI2 and its ligand 
7α,25-OHC direct immune cell localization in secondary lymphoid 
organs. CH25H and CYP7B1 hydroxylate cholesterol to 7α,25-OHC. 
We previously demonstrated a critical role of EBI2 for early transmi-
gration of T cells into the CNS in EAE, the animal model for multiple 
sclerosis.

We analyze the impact of EBI2 expression in models skin in-
flammation such as the imiquimod-induced psoriasis-like dermatitis 
model or the TNCB-mediated contact hypersensitivity model (acute 
and memory). We use a reporter mouse line for EBI2 and we ana-
lyze expression of the enzymes responsible for synthesis of 7α,25-
OHC in different cells in the skin in healthy and diseased animals. 

Furthermore, we analyze EBI2 and the ligand generating enzyme 
expression in samples of psoriasis patients.

We found that EBI2 is highly expressed by inflammatory γδ T 
cells, which mediate disease in the IMQ model. In line with this, the 
ligand-generating enzymes, CH25 hours and CYP7B1, are upregu-
lated in the inflamed skin. Furthermore, EBI2-KO mice show a re-
duced accumulation of specific γδ T cell subsets in the inflamed skin. 
Nonetheless, our preliminary data indicate that in acute models of 
CHS and of psoriasis-like dermatitis EBI2 does only play a minor role 
for the disease score. Since EBI2 is highly expressed on central mem-
ory T cells, we are currently investigating the role of EBI2 in these 
models in the memory phase.
Conclusions: EBI2 is highly and specifically expressed on IL-17 pro-
ducing dermal γδ T cells, nevertheless, the role of EBI2 in the acute 
models may be inferior or redundant mechanisms may take over the 
role of EBI2. Current experiments therefore are focussing on mem-
ory models of skin inflammation.

P045 | Efficacy of the anti-­interleukin 17A 
monoclonal antibody secukinumab in acute 
generalized exanthematous pustulosis
B. Gualtieri1,2; F. Solimani1; C. Möbs1; M. Hertl1;  
W. Pfützner1

1Philipps-Universität Marburg, Department of Dermatology and Allergology, 
Marburg, Germany;  2University of Pisa, Department of Dermatology, Pisa, Italy

Introduction: Acute generalized exanthematous pustulosis (AGEP) 
is a potentially life-threatening drug reaction belonging to the group 
of SCARs (severe cutaneous acute reactions). Besides removal of 
the triggering drug current treatment recommendations encompass 
topical and/or in more severe cases systemic application of corti-
costeroids. Insights into the molecular mechanisms driving AGEP 
pathogenesis have been gained only recently. In particular, interleu-
kin (IL)-17 seems to play a central role in the neutrophilic infiltration 
of the skin, thus presenting a potential target of novel and more ef-
ficient therapeutic approaches.
Aims: To evaluate the efficacy of the anti-IL-17A monoclonal anti-
body secukinumab in AGEP.
Methods: A 60-year-old patient developed fever, relative neutrophilia 
and a pustular rash few days after starting systemic treatment with 
terbinafine, administered for a fungal infection. Based on both medical 
history and clinical features, AGEP was suspected. Histopathological 
examination of a skin sample confirmed the diagnosis showing char-
acteristic subcorneal pustules rich of neutrophils. Thus, terbinafine 
was discontinued and therapy with both topical and systemic ster-
oids (prednisolone 1 mg/kg/day) was initiated. Three days later, 
since the patient showed no clinical response, a 300 mg single dose 
of secukinumab was administered subcutaneously. Both skin biop-
sies and peripheral blood were taken at distinct time points, before 
and after secukinumab application. Histochemical stainings of skin 
samples were performed for CD4+ and CD8+ T lymphocytes, CD15+ 
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neutrophils and IL-17 positive cells. Furthermore, different subpopula-
tions of peripheral blood T cells, stimulated by terbinafine, were iden-
tified by their cytokine secretion profile utilizing ELISPOT assay
Results: Twenty-four hours after secukinumab administration, body 
temperature had dropped and collarette-shaped scaling typical of the 
resolution phase started to replace the pustular lesions on trunk and 
limbs. Furthermore, a marked decrease of dermal CD4+ T cell infil-
trates as well as CD15+ neutrophils infiltrating the epidermis was ob-
served. Thus, prednisolone was quickly tapered and stopped within 
3 days. One week later the patient had completely recovered. T cell 
analysis by ELISPOT assay revealed enhanced frequencies of gran-
zyme B-positive, terbinafine-reactive T cells both before applying 
secukinumab and several weeks after disease resolution, thus con-
firming terbinafine induced AGEP. Of note, numbers of IL-17-secreting 
T cells were not increased, neither before nor after secukinumab 
treatment, underlining that neutrophils rather than T lymphocytes are 
the source of this cytokine. In addition, no augmented percentages of 
T cells releasing IFN-γ, IL-5 or IL-10 were noticed.
Conclusion: Our results confirm that drug-specific T cells as well as neu-
trophils are of special importance in the pathogenesis of AGEP. We here 
demonstrate, that the anti-IL-17 antibody secukinumab shows high clin-
ical efficacy presumably by resolving IL-17-mediated neutrophil recruit-
ment to the skin, and thus presents a promising pathogenesis-targeted 
alternative to systemic corticosteroids for treating AGEP, especially in 
patients suffering from a recalcitrant course.

P046 (OP03/05) | IL-­17E (IL-­25) enhances 
innate immune responses during murine skin 
inflammation
L. Senra1; A. Mylonas2; R. D. Kavanagh3; P. G. Fallon3; 
C. Conrad2; J. Borowczyk-Michalowska1; L. Wrobel1; W. 
Boehncke1,4; N. C. Brembilla1

1University of Geneva, Pathology and Immunology, Geneva, Switzerland;  
2University Hospital of Lausanne, Centre Hospitalier Universitaire Vaudois, 
Dermatology and Venereology, Lausanne, Switzerland;  3Trinity College, Trinity 
Biomedical Sciences Institute, Dublin, Ireland;  4University Hospitals of Geneva, 
Dermatology and Venereology, Geneva, Switzerland

IL-17E (IL-25) is a member of the IL-17 cytokine family involved 
in the promotion of type 2 immune responses. Despite that, IL-
17E has been recently reported to be upregulated in distinct skin 
inflammatory diseases such as psoriasis, atopic and contact der-
matitis. In this study, we assessed the role played by IL-17E in skin 
inflammation in mice. Subcutaneous injection of IL-17E in the back 
skin of Balb/c mice induced a marked skin inflammation, charac-
terized by the expression of innate immune response genes includ-
ing the neutrophil chemoattractant Cxcl1 and genes involved in 
type I interferon/NFB signaling. Flow cytometry analysis revealed 
a significant increase in the number of leucocytes infiltrating the 
skin, with a skewing of the cell infiltrate towards the preferen-
tial recruitment of neutrophils to the detriment of T lympho-
cytes. Noteworthily, IL-17E transcripts were rapidly upregulated 

in murine psoriasiform inflammation induced by tape-stripping 
and imiquimod. Genetic deletion of IL-17E or IL-17E neutraliza-
tion with monoclonal antibody ameliorated the skin inflammation 
with reduction in neutrophil, NK and macrophage infiltration as 
assessed by t-SNE-guided multiparameter flow cytometry analy-
sis. In addition, imiquimod-treated IL17e−/− mice displayed signifi-
cantly reduced number and size of scales compared to wild-type 
mice. Finally, IL-17E was found to be up-regulated in other human 
neutrophil-rich inflammatory skin diseases besides psoriasis, such 
as pyoderma gangrenosum and acute generalized exanthematous 
pustulosis. Our data demonstrate a novel role for IL-17E in skin 
inflammation, which is unrelated to the development of type 2 im-
mune reactions. We propose that IL-17E is an important common 
denominator of chronic skin inflammation promoting innate im-
mune cell recruitment and activation.

P047 | The IL-­31-­producing circulating T cells 
subset represents a unique population of CLA+ 
CRTH2+ CCR4+ effector memory T cells
A. Datsi1,2; K. Raba2; S. Kellermann1; R. Sorg2; B. Homey1

1University Hospital Düsseldorf, Department of Dermatology, 40225 Düsseldorf, 
Germany;  2University Hospital Düsseldorf, Institute of Transplantation 
Diagnostics and Cell Therapeutics, 40225 Düsseldorf, Germany

Recent findings underscore an important role of IL-31/IL-31RA sig-
nalling in pruritus. The novel TH2-derived cytokine interleukin-31 
(IL-31) has been implicated in the pathophysiology of atopic dermati-
tis (AD) and induces pruritus via a synergistic cooperation of dysreg-
ulated immune cells and stimulated sensory neurons. In particular, 
the clinical efficacy of the IL-31RA-targeting antibody nemolizumab 
in treating itch in atopic dermatitis patients emphasized the impor-
tance of the IL-31/ IL-31RA pathway. Although type 2 memory T 
cells (TH2) are considered to be the major source of IL-31 produc-
tion, the phenotype IL-31-producing T cells is poorly characterized. 
In the present study, we established a reliable protocol for intracel-
lular IL-31 staining in re-stimulated T cells and investigated the de-
tailed phenotype of IL-31-producing T cells in AD patients (n = 30) 
and healthy volunteers. First, we observed that IL-31 is predomi-
nantly produced by TH2-polarized CRTH2+ T cells co-expressing low 
levels of IL-4 and IL-13. Intracellular IL-31 is nearly absent in polar-
ized TH1 or TH17 cells. Stimulation with the alarmin IL-33 enhances 
the production of IL-31 in TH2 cells. In depth examination of the 
chemokine receptor repertoire indicated that IL-31-producing T cells 
express in addition to the already reported skin-homing marker CLA, 
further skin-homing receptors such as CCR4, CCR10, but are nega-
tive for CXCR3 or CCR6.
Interestingly, the abundance of circulating IL-31+ T cells (CD62L+) as 
well as the overall IL-31 production by T cells is increased in AD pa-
tients with AD in comparison with healthy volunteers. Taken together 
our findings indicate that IL-31+ T cells may represent a unique popu-
lation of skin-homing type 2 memory T cells that play a role in atopic 



     |  23

inflammation. In the absence of reliable tools to measure serum or 
plasma levels of human IL-31, analysis of the frequency of circulating 
IL-31-producing T cells may offer an opportunity to select or stratify 
patient cohorts during clinical studies investigating IL-31/IL-31RA-
targeting drugs and IL-31-dependent T cell-triggered pruritus.

P048 | IL-­17A and IL-­17E disparately affect 
the basic functions of keratinocytes and 
may contribute to different aspects of the 
pathophysiology of psoriasis.
J. Borowczyk-Michalowska1; C. Buerger2; L. Senra1;  
V. Lang2; W. Boehncke1,3; N. C. Brembilla1

1University of Geneva, Pathology and Immunology, Geneva, Switzerland;  2Clinic 
of the Goethe-University, Dermatology, Frankfurt, Switzerland;  3University 
Hospitals of Geneva, Dermatology and Venereology, Geneva, Switzerland

The epidermis is a multilayered epithelium that is constantly re-
newed throughout life. A balance between basal cell proliferation 
and suprabasal cell differentiation maintains the homeostasis of 
the epidermis. A disturbance of this tightly regulated process is ob-
served in certain skin diseases such as psoriasis. Psoriasis is a fre-
quent chronic inflammatory skin disorder characterized by red scaly 
lesions caused by hyperproliferating keratinocytes that do not ex-
ecute differentiation program properly. As of now, neutralization of 
the IL-23/Th17 pathway, and in particular IL-17A, is the most effec-
tive therapy for this disease. We have recently shown that IL-17E, an 
isoform of IL-17A, is also highly overexpressed in lesional psoriatic 
skin. The aim of this study is to address the influence of IL-17E on the 
basic functions of keratinocytes and, as a consequence, the homeo-
stasis of the epidermis.
IL-17E is mainly produced by keratinocytes, while the infiltrating 
immune cells are the major source of IL-17A in the psoriatic le-
sional skin. Given that keratinocytes express subunits of the IL-17E 
receptor (IL-17RB and IL-17RA) as well as IL-17A receptor (IL-17RC 
and IL-17RA) they may represent a target of both cytokines. We 
analyzed the influence of both cytokines on keratinocyte prolif-
eration in 2D cultures with two different approaches. First, we 
used WST-1 proliferation assay and we detected around 37% in-
crease in metabolic activity when cells were cultured in the pres-
ence of IL-17E, but not IL-17A. Further evaluation of proliferation 
was accomplished with crystal violet staining and the obtained 
results indicated that IL-17E significantly increased cell number 
by more than 2.3× after 72 hours of cell culture. In this test, we 
could also observe the 1.6× increase in cell proliferation after IL-
17A stimulation. Consistently, increased number of Ki67-positive 
keratinocytes was measured in 3D epidermal models cultured in 
the presence of IL-17E. Next, we investigated the effect of both 
cytokines on the terminal differentiation process of keratinocytes. 
Surprisingly, we detected that IL-17E and IL-17A upregulate the 
early differentiation marker involucrin and downregulate of the 
late differentiation marker filaggrin. However, while the IL-17A 

inhibited expression of all the other differentiation markers (i.e. 
keratin 10, desmocollin 1 and loricrin), the addition of IL-17E re-
sulted in increased expression of these proteins. We obtained sim-
ilar results at both mRNA level in 2D cultures and at protein level 
with immunohistochemical staining of 3D cultures.
Taken together, our results indicate that IL-17E is a more potent in-
ducer of keratinocyte proliferation than IL-17A. At the same time, both 
cytokines affect strongly the differentiation of keratinocytes in a dis-
tinctive manner and the observed effect depends on the presence of 
calcium ions. Thus, our data point at the combine role of IL-17E and IL-
17A on the structure and function of human epidermis what may be 
directly responsible for the features characterizing the psoriatic plaque.

CLINICAL RESEARCH
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Background: Hidradenitis suppurativa (HS) is a chronic inflamma-
tory skin disease affecting up to 2% of European adults. Disease 
activity is commonly assessed by counting of inflammatory nodules, 
abscesses and fistulas. Thus, it is time consuming and subject to 
inter-rater variability.
Objectives: To assess HS disease activity by means of automated, 
digital image analyses.
Methods: Digital images of axillary and inguinogenital HS were col-
lected in a clinical routine setting, using smartphones and a CE medi-
cal device certified skin imaging platform. Photos were automatically 
normalized for illumination and color. Image characteristics such as 
an erythema-score and image complexity were calculated for all 
photos comparing affected and unaffected skin. Parameters were 
used to calculate the HS Activity and Severity Score (HiSASS) and 
correlated with the average Physician Global Assessment (PGA) of 
each picture provided by 3 independent dermatologists. Follow-up 
images were used to evaluate disease activity over time.
Results: 226 photos of 150 HS-affected skin areas (52% axillary, 48% 
inguinogenital) and 33 non-affected controls were analyzed. HiSASS 
correlated significantly with PGA scores (P = 0.000). Further, HiSASS 
clustered disease activity into three categories similar to the Hurley 
grading system: HiSASSave mild (PGA-0/1): 0.7-1.3, moderate (PGA-
2/3): 1.5-1.6 and severe disease (PGA-4/5): 1.8-1.9. Additionally, 
the HiSASS allowed for a dynamic assessment of disease activity 
over time: Increasing HiSASS in the follow-up group (n = 30; base-
line: HiSASSave = 1.6, follow-up: HiSASSave = 1.9) indicated disease 
worsening and correlated significantly with increasing PGA scores 
(P = 0.009).
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Conclusion: Normalized mobile phone images could allow a fast, reli-
able, dynamic and reproducible disease severity assessment in HS 
patients.

P050 | Impact of Prior Treatment History on 
Efficacy of Risankizumab Compared with Placebo 
in Patients with Moderate-­to-­Severe Plaque 
Psoriasis: Integrated Analyses from Three Phase 
3 Trials
B. Strober1; J. Lambert2; Y. Gu3; E. H. Thompson4; W. C. 
Valdecantos3; A. Menter5

1University of Connecticut Health Center and Probity Medical Research, 
Farmington, USA;  2Department of Dermatology, Ghent University Hospital, 
Gent, Belgium;  3AbbVie Inc., Chicago, USA;  4AbbVie Inc., Redwood City, USA;  
5Division of Dermatology, Baylor University Medical Center, Dallas, USA

Introduction: Interleukin-23 (IL-23), an important regulator of multi-
ple effector cytokines, plays a pivotal role in the development and 
maintenance of psoriatic lesions. Risankizumab (RZB) is a humanized 
IgG1 monoclonal antibody that selectively inhibits IL-23 by bind-
ing to its p19 subunit. The superior efficacy of RZB compared with 
placebo (PBO) and ustekinumab as well as its acceptable safety and 
tolerability profile have been demonstrated in three phase 3 rand-
omized, double-blind, PBO- and active-comparator-controlled trials. 
The objective of this analysis is to report the integrated efficacy of 
RZB compared with PBO by prior treatment history in patients (pts) 
with moderate-to-severe plaque psoriasis.
Material and Methods: Data from three phase 3 studies (IMMhance, 
UltIMMa-1, and UltIMMa-2) in pts with moderate-to-severe plaque 
psoriasis were integrated over the 16-week (wk) PBO-controlled pe-
riod. Pts stratified by weight and prior TNFi exposure at randomization 
received either 150 mg RZB (N = 1005) at wks 0 and 4 or matching 
PBO (N = 300). The consistency of PASI 90 and sPGA clear or almost 
clear (sPGA 0/1) responses at wk 16 was assessed in subgroups of 
pts by prior psoriasis treatment history. The reason for prior treat-
ment discontinuation was generally pt-reported. Missing data were 
imputed as non-responders. Treatment comparisons were conducted 
by Cochran-Mantel-Haenszel test stratified by study, baseline weight 
(≤100 kg vs. >100 kg), and prior exposure to TNFi (0 vs. ≥1).
Results: Baseline demographics and disease characteristics were 
comparable between the two treatment arms. Mean age was 
48.1 years and mean weight was 90.8 kg; 70.3% of pts were male. 
Mean baseline PASI and BSA were 20.3 and 26.1%, respectively. A 
history of diagnosed or suspected PsA was reported in 30.9% of pts. 
Of the 1305 pts included in this integrated analyses, 19.7% were 
naïve to all treatment except topical therapy and 30.0% were naïve 
to systemic therapy. Prior psoriasis therapy received included photo-
therapy (31.2%), photochemotherapy (8.7%), non-biologic systemic 
therapy (47.8%), and biologic therapy (44.8%). TNFi therapy was re-
ported in 28.1% of pts, while 29.6% received non-TNFi biologic ther-
apy. A total of 218 pts reported failure of ≥1 prior biologic therapy; 

a majority was failure of at least one prior TNFi therapy. At wk 16, 
RZB-treated pts achieved significantly higher PASI 90 and sPGA 0/1 
response rates compared with PBO-treated pts (P < 0.001 for both 
endpoints across all subgroups), regardless of previous psoriasis 
treatment history. The efficacy of RZB in each of the subpopulations 
was comparable to the overall efficacy in the pooled population.
Discussion: Treatment with RZB was associated with superior ef-
ficacy compared with PBO in adult pts with moderate-to-severe 
plaque psoriasis, regardless of previous psoriasis treatment history, 
including prior biologic failure.

P051 | Efficacy and safety of Risankizumab 
compared with adalimumab in patients with 
moderate-­to-­severe plaque psoriasis: Results 
from the Phase 3 IMMvent trial
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C. Ryan5; J. G. Kruger6; T. Tsai7; M. Flack8; Y. Gu9;  
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Interleukin-23 (IL-23), an important regulator of multiple effector cy-
tokines, plays a key role in the development and maintenance of pso-
riatic lesions. Risankizumab (RZB) is a humanized IgG1 monoclonal 
antibody that selectively inhibits IL-23 by binding to its p19 subunit. 
The objective of the phase 3 IMMvent trial was to investigate the 
efficacy and safety of RZB compared with originator adalimumab 
(ADA) in patients (pts) with moderate-to-severe plaque psoriasis.

Baseline pt demographics and disease characteristics were similar 
between the two treatment arms. Mean age was 46.2 years and mean 
weight was 90.1 kg (27.9% of pts were over 100 kg); 69.8% of pts were 
male. Mean baseline PASI and BSA were of 19.8 and 26.0%, respec-
tively. Prior TNFi therapy was reported in 14.7% of pts (previous ADA 
exposure was not allowed), while 29.4% of pts received non-TNFi 
biologic therapy. All ranked endpoints were achieved (P < 0.001). At 
wk 16, RZB-treated pts achieved significantly higher PASI 90 (72.4%) 
and sPGA0/1 (83.7%) response rates compared with ADA-treated pts 
(47.4%; 60.2%). PASI 100 was achieved by 39.9% and 23.0% of RZB- 
and ADA-treated pts, respectively. Among ADA-treated pts achieving 
PASI 50 to <PASI 90 at wk 16, 66.0% of pts switching to RZB achieved 
PASI 90 response at wk 44 compared with 21.4% of pts continuing on 
ADA. Furthermore, 39.6% of pts switching to RZB achieved PASI 100 
versus 7.1% of pts continuing on ADA. Treatment-emergent adverse 
event (TEAE) rates were comparable across treatment groups in the 
two randomized phases. The most frequently reported TEAE was viral 
upper respiratory tract infection.
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Treatment with RZB was associated with greater clinical re-
sponses compared with ADA in adult pts with moderate-to-severe 
plaque psoriasis. In ADA-treated pts achieving PASI 50 to <PASI 90 at 
wk 16, switching to RZB resulted in superior efficacy compared with 
continued ADA treatment. The rates of AEs leading to discontinuation 
of study drug, serious AEs, and severe AEs were generally low and 
the frequency of AEs remained stable over time. No additional safety 
concerns were identified in pts who switched from ADA to RZB.
Methods: IMMvent (N = 605) was a phase 3 randomized, double-
blind, active controlled study evaluating the efficacy and safety 
of RZB compared with ADA in adult pts with moderate-to-severe 
plaque psoriasis. Pts were stratified by weight and prior TNFi-
exposure and randomized 1:1 to receive 150 mg RZB (N = 301, week 
[wk] 0, 4, 16, and 28) or ADA (N = 304, 80 mg at wk 0, 40 mg every 
other week [eow] from wk 1). At wk 16, ADA-treated pts achiev-
ing PASI 90 response continued on eow ADA, while non-responders 
(<PASI 50) were switched to RZB (wk 16, 20, and 32). ADA-treated 
pts achieving PASI 50 to <PASI 90 at wk 16 were re-randomized 1:1 
to either continue eow ADA (N = 56) or switch to RZB (N = 53, wk 16, 
20, and 32). Co-primary endpoints for Part A were PASI 90 and sPGA 
0/1 at wk 16. The primary endpoint for Part B was PASI 90 at wk 44. 
Ranked secondary endpoints included PASI 75 (wk 16) and PASI 100 
(wk 16 and 44). Missing data were imputed as nonresponders.
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Introduction: Interleukin-23 (IL-23) plays a key role in the devel-
opment and maintenance of psoriatic lesions by regulating multi-
ple effector cytokines. Risankizumab (RZB) is a humanized IgG1 
monoclonal antibody that selectively inhibits IL-23 by binding to its 
p19 subunit. The superior efficacy of RZB compared with placebo 
(PBO) as well as acceptable safety and tolerability profile have 
been demonstrated in three independent phase 3 randomized, 
double-blind, PBO-controlled trials. The objective of this analysis 
was to evaluate the integrated efficacy of RZB compared with PBO 
across subgroups of patients (pts) with moderate-to-severe plaque 
psoriasis.
Material and Methods: Data from three phase 3 studies in pts 
with moderate-to-severe plaque psoriasis were integrated over the 
16-week (wk) PBO-controlled period. Pts stratified by weight and 

prior TNFi-exposure at randomization received either 150 mg RZB 
(N = 1005) at wks 0 and 4 or matched PBO (N = 300). Co-primary ef-
ficacy endpoints assessed for consistency at wk 16 across subgroups 
were PASI 90 and sPGA 0/1 responses. Missing data were imputed 
as non-responders. Treatment comparisons were conducted by 
Cochran-Mantel-Haenszel test stratified by study, baseline weight 
(Ü100 kg vs. >100 kg), and prior exposure to TNFi (0 vs. 1).
Results: Among 1305 pts included in this integrated analysis, baseline 
demographics and disease characteristics were generally similar be-
tween the two treatment arms. Mean age was 48.1 years and mean 
weight was 90.8 kg; 70.3% of pts were male. Mean baseline PASI and 
BSA were of 20.3 and 26.1%, respectively. Median baseline PASI score 
was 18.0, while baseline sPGA was moderate in 80.2% of pts. A history 
of diagnosed or suspected PsA was reported in 30.9% of pts. At wk 
16, RZB-treated pts achieved significantly higher PASI 90 and sPGA 
0/1 response rates compared with PBO-treated pts (P < 0.001 for both 
endpoints across all subgroups), regardless of baseline demographics 
or disease characteristics. The efficacy of RZB in each of the subpopu-
lations was comparable to the overall efficacy in the pooled population.
Discussion: Treatment with RZB was associated with superior ef-
ficacy compared with PBO in adult pts with moderate-to-severe 
plaque psoriasis, regardless of baseline demographics or disease 
characteristics. Each of the subpopulations was comparable to the 
overall efficacy in the pooled population.

P053 | Optical coherence tomography as a 
novel intravital method for human hair follicle 
morphological analyses
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R. Paus2,4; M. Bertolini1
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The visualisation of live human scalp hair follicles (HFs) is of great 
interest to hair transplant surgeons, clinicians who wish to utilise 
these mini-organ for regenerative medicine purposes and in preclini-
cal hair research. However, HFs typically have to be fixed for histol-
ogy (and thereby killed) to discern their anatomy in sufficient detail. 
Here, we introduce label-free optical coherence tomography (OCT), 
using a Thorlabs Ganymede Series Spectral Domain system, as an 
intravital method for obtaining 2D or 3D high-resolution images of 
viable human microdissected HFs at a previously unreported level 
of anatomical detail. Using OCT, it is possible to distinguish macro-
scopically each HF stage, i.e. anagen, early, mid or late catagen, in 
live microdissected HFs. Up to now, this was only possible with light 
microscopy by staining microdissected HFs with the vital dye meth-
ylene blue. However, as this method requires that HFs are removed 
from the culture medium, the analysis of ex vivo HFs over the organ 
culture period is very laborious and induces unnecessary stress upon 
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the HFs. Instead, OCT images can be obtained without labelling the 
HFs and in a very short time-frame. Therefore, this technique al-
lows stress-free temporal analysis of morphological changes to the 
HF during ex vivo culture periods. Moreover, key HF compartments 
(dermal papilla, outer root sheath, inner root sheath, connective tis-
sue sheath, hair shaft) and even distinctive cell populations, such as 
HF pigmentary unit melanocytes, can be visualised in live HFs. As a 
result, OCT is a powerful intravital method to obtain important first 
indications on whether a specific substance affects growth, and pos-
sibly pigmentation or hair shaft structure, in treated live HFs ex vivo.

P054 | T-­cell responses against autoantigens of 
the skin in patients with lichen sclerosus
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1Philipps University Marburg, Dermatology and Allergology, 35043 Marburg, 
Germany;  2University of Florence, Surgery and Translation Medicine, Section of 
Dermatology, 50125 Florence, Italy

Introduction: Lichen sclerosus (LS) is a rare inflammatory skin disor-
der affecting mainly mucous membranes of the anogenital area, al-
though others parts of the skin can also be involved. Its pathogenesis 
is still unclear. Previous studies suggested a pivotal role of pathogenic 
T cells mainly shifted towards an interferon-gamma (IFN-γ)-producing 
T helper (Th) 1 phenotype. Like lichen planus, the histopathology of 
LS shows an interface dermatitis, with linear arrangement of T cells 
along the basement membrane zone (BMZ), suggesting a potential T 
cellular recognition of autoantigens in the epidermis or BMZ.
Objectives: To characterize the T cell response against autoanti-
gens involved in the pathogenesis of autoimmune blistering disease 
(AIBD) in patients with LS and to evaluate differences in the T cell 
response between genital and extragenital LS.
Materials & Methods: A total of 14 patients with LS, confirmed by 
histopathology, and 11 healthy controls (HC, age- and sex-matched), 
that were consecutively referred to our department, were included. 
Peripheral blood mononuclear cells (PBMC) were isolated and co-
cultured in vitro with the bullous pemphigoid (BP) 180 antigen (NH2- 
or COOH-terminal ectodomains), desmoglein 3 (Dsg3) and collagen 
VII (Col VII). Subsequently, the frequency of antigen-specific T cells 
producing IFN-γ (Th1), interleukin (IL)-5 (Th2) and IL-17A (Th17) 
was determined by ELISpot assay in patients and HC. Furthermore, 
paraffin-embedded skin sections from LS patients were stained for 
CD3, CD4, T-bet, GATA3 and IL-17A in order to analyze the profile of 
the cutaneous inflammatory T cell infiltrate.
Results: The IFN-γ secretion by peripheral T cells stimulated with 
the NH2-terminal or COOH terminal domain of BP180 was signifi-
cantly higher in LS patients compared to HC (NH2: P = 0.03; COOH: 
P = 0.05). No significant differences were observed between LS pa-
tients and HC with respect to Dsg3 and Col VII. The frequency of 
IL-5- and IL 17-secreting T cells did not show differences between LS 
patients and HC with regard to all the antigens tested. The observed 

peripheral blood Th1 cell response against BP180 was paralleled by 
a shift towards CD4+ T cells in the inflammatory infiltrate found in 
LS lesions (mean ratio CD4/CD8 = 1.27) showing a predominance of 
T-bet+ (Th1) T cells (mean ratio T-bet/GATA3 = 1.30).
Conclusion: We identified BP180 as an autoantigen of LS which may 
play a role in the pathogenesis of LS, both genital and extragenital. 
The absence of a significant T-cell response against Dsg3 and Col VII 
supports the specificity of this finding. Whether BP180 is involved in 
the developmental phase of LS pathogenesis or rather in perpetuat-
ing, chronic inflammatory stage is yet to be elucidated.

P055 (OP02/01) | Clinical response to JAK 
inhibition in patients with familial chilblain lupus 
and TREX1 mutation
N. Zimmermann1; C. Wolf2; R. Schwenke3; A. Lüth1; F. 
Schmidt1; K. Engel2; M. A. Lee-Kirsch2; C. Günther1

1Medical Faculty Carl Gustav Carus, Technical University Dresden, Department 
of Dermatology, 01307 Dresden, Germany;  2Medical Faculty Carl Gustav 
Carus, Technical University Dresden, Department of Pediatrics, 01307 Dresden, 
Germany;  3Rheumatological practice, 01109 Dresden, Germany

Background: Familial chilblain lupus (FCL) a monogenic autosomal 
dominant form of cutaneous lupus erythematosus in most cases 
based on mutations in three prime repair exonuclease 1 (TREX1). 
FCL presents in early childhood with cold-induced painful erythema-
tous infiltrates leading to mutilation and is associated with variable 
systemic involvement resembled by an elevated type I interferon 
(IFN) signature in skin and blood. Treatment is currently insufficient.
TREX1 is a cytosolic DNase anchored in the outer nuclear membrane 
and safeguards the cell against innate immune activation by degrading 
short DNA metabolites derived from the nucleus that leak into the 
cytosol. In TREX1-deficient cells, self DNA accumulates in the cytosol 
and stimulates the cyclic GMP-AMP synthase-stimulator of interferon 
pathway leading to induction of type I IFN. Inappropriate chronic type 
I IFN activation can break immune tolerance and promote autoimmun-
ity. In keeping with this, patients with FCL exhibit constitutive upregu-
lation of IFN-stimulated genes (ISGs) and proteins in blood and skin. 
The effector functions of type I IFN are mediated by the interferon- 
α/β receptor (IFNAR) which signals via the Janus kinase/signal trans-
ducers and activators of transcription (JAK/STAT) pathway.
Objective: To evaluate the clinical response to the Janus kinase in-
hibitor baricitinib in familial chilblain lupus and assess the effect of 
cold on patient fibroblasts.
Results: In 3 adult patients with FCL we initiated treatment with ba-
ricitinib 4 mg daily for 3 months. All 3 patients showed a significant 
reduction of cutaneous lupus lesions measured by revised cutane-
ous lupus area and severity index (R-CLASI). In blood we observed 
a decrease of the systemic type I IFN signature. One patient had 
complete pain relief and in two patients pain associated with joint 
inflammation was partially reduced. No severe adverse reactions 
were reported.
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Exposure of patient fibroblast to cold induced a stress response, 
enhanced senescence and induction of type I IFN induced genes in 
vitro. These findings delineate a mechanism by which cold a well-
known trigger factor of chilblain lupus can enhance a cell-intrinsic 
ISG response in TREX1-deficient cells.
Conclusion: Our findings demonstrate the therapeutic efficacy of 
JAK inhibition in a monogenic form of lupus and give mechanistic 
insight into the process of disease exacerbation by cold in TREX1-
deficient cells. This may be relevant for implicating JAK inhibition as 
a therapeutic option also in multifactorial cutaneous lupus erythe-
matosus and other interferonopathies.

P056 | Pre-­treatment progression dynamics 
of melanoma determines response to anti PD-­1 
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Purpose: Immune checkpoint inhibition with PD-1 antibodies has 
greatly increased the prognosis of patients with advanced mela-
noma. Clinical experience suggests that patients responding to 
immunotherapy predominantly harbor slow-growing metastases 
rather than fast-growing metastases. Currently, data on indirect 
markers like lactate dehydrogenase (LDH) or extent of tumor burden 
support this assumption. This study is the first to assess metastatic 
growth rate as prognostic marker in melanoma patients treated with 
anti-PD-1 antibodies.
Patients and Methods: Diameters of RECIST target lesions were 
measured in two independent cohorts of altogether 179 melanoma 
patients treated with the anti-PD-1 antibodies nivolumab or pem-
brolizumab. The largest target lesion at baseline was identified. Pre-
treatment growth rate was calculated as the difference of the largest 
target lesion’s diameter between baseline and the last pre-baseline 
staging, divided by the time difference between these staging as-
sessments (mm per month). Kaplan–Meier survival curves and uni-
variate as well as multivariate Cox regression analysis were used to 
examine the prognostic value.
Results: Patients with pre-treatment metastatic growth rate 
>3.9 mm/month exhibited significantly impaired overall survival 
(OS) compared with the remaining patients (nivolumab group: 1-
year OS: 40.0% vs. 92.9%; pembrolizumab group: 34.0% vs. 84.2%, 
both P < 0.000001). Metastatic growth rate also correlated with 
response rates. Patients showing an objective response or stable 
disease showed significantly lower growth rates than patients with 
progressive disease. Multivariate Cox regression analysis revealed 
that growth rate was independently associated with OS and pre-
dicted OS better than LDH or tumor burden.
Conclusion: Pre-treatment metastatic growth rate could be uti-
lized to identify patients being not suitable for anti-PD-1 immune 

checkpoint inhibition and should be further assessed for guiding 
therapeutic decisions.

P057 | Occurrence of autoimmune thyroiditis 
predicts response and favorable progression-­free 
survival of melanoma patients receiving PD-­1 
antibodies
N. Wagner1,2; J. Winter1; A. Forschner1; U. Leiter1; I. 
Tampouri1; I. Thomas1; J. Krochmann1; M. Gassenmaier1; D. 
Sossau1; A. Scheu1; L. Kofler1; G. Glatthaar1; D. Döcker1; K. 
Schweinzer1; T. Silber1; C. Garbe1; T. Eigentler1

1Universitäts-Hautklinik Tübingen, Tübingen;  2Kantonsspital St.Gallen, 
Dermatologie, St.Gallen

Purpose: Immune checkpoint inhibition with PD-1 antibodies has 
the capability to induce long-lasting responses in melanoma pa-
tients. In the vast majority of patients, treatment-related adverse 
events (AEs) are manageable and severity is mild to moderate. Auto 
immune thyroiditis is considered one of the most commonly occur-
ring AEs in anti-PD-1 monotherapy. However, its effect on efficacy 
is still unknown. Moreover, data on response rates and progression-
free survival (PFS) are contradictory. The aim of this study was to 
investigate best objective response and PFS in accordance with im-
mune related AEs (irAEs) in melanoma patients receiving PD-1 anti-
bodies as monotherapy.
Patients and Methods: IrAEs were assessed in 158 patients start-
ing treatment with the anti-PD-1 antibody pembrolizumab at 
University Hospital Tubingen, Germany between June 2014 and 
February 2017. Safety data were collected continuously during 
the treatment period using questionnaires and laboratory tests. 
Treatment-related irAEs were graded according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 4.03. Survival analyzes were conducted using 
Kaplan-Meier estimator. PFS was assessed in all patients. Best ob-
jective response (complete or partial response) and best disease 
control rates (response or stable disease) were compared using 
two-sided Fisher exact test.
Results: Thirty-eight (24.1%) of the 158 patients experienced 
treatment-related irAEs of any grade. Compared with the remain-
ing patients, they had a significant longer median PFS (not reached 
[NR], 95% confidence interval [CI] 13.4 months-NR vs. 3.2, 95% 
CI 3.0-3.5 months, P < 0.0001). Best objective response was 68% 
vs. 30% (odds ratio [OR] 5.0, 95% CI 2.1-12.1, P < 0.0001) and 
disease control rate was 82% vs. 41% (OR 6.4, 95% CI 2.5-18.8, 
P < 0.0001). Most patients experienced grade 1 or 2 toxicity (66%, 
grade 3: 24%, grade 4: 11%, considering patients with irAEs only). 
Administration of systemic corticosteroids or end of treatment 
due to irAE toxicity did not influence PFS significantly (P = 0.29 
and P = 0.24, respectively). Baseline factors predicting occurrence 
of irAEs included lung metastasis, metastasis restricted to less 
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than 5 sites, primary melanoma localization on the trunk, and ab-
solute eosinophil count ≥150/μL.
Occurrence of thyroiditis during treatment was also associated with 
favorable PFS (NR, 95% CI 13.4 months-NR vs. 3.3 months, 95% CI 
3.0-6.1 months, P = 0.00028). Most patients experienced low grade 
thyroiditis (grade 1-2: 82%, grade 3: 14%, grade 4: 5%). Fifty-five per-
cent of therapy related cases of thyroiditis occurred within the first 
6 weeks of treatment and 73% occurred within the first 12 weeks. 
Best objective response rates were 73% vs. 34% (OR 5.1, 95% CI 1.7-
17.0, P = 0.00085) and disease control rate was 86% vs. 45% (OR 7.7, 
95% CI 2.1-42.8, P = 0.00035).
Conclusion: irAEs are strongly associated with response to and fa-
vorable PFS under therapy with PD-1 antibody pembrolizumab. 
Even autoimmune thyroiditis, although commonly presenting with 
asymptomatic courses and laboratory findings only, seems to be re-
lated with improved response rates. Monitoring laboratory changes 
of thyroid stimulating hormone (TSH) and the free thyroid hormones 
fT3 and fT4, especially during the first 6 weeks of treatment, will 
help identifying patients who are likely to respond to anti-PD-1 im-
mune checkpoint inhibition.

P058 | Multiparametric characterization of T 
and B cell subsets in pemphigus vulgaris
C. Baum1; J. Holstein2; F. Solimani1; R. Pollmann1; C. Möbs1; 
K. Ghoreschi2,3; W. Pfützner1

1Philipps University Marburg, Department of Dermatology and Allergology, 
Marburg, Germany;  2Eberhard Karls University Tübingen, Tübingen, Germany;  
3Charité-Universitätsmedizin Berlin, Department of Dermatology, Venerology 
and Allergy, Berlin, Germany

Pemphigus vulgaris (PV) is a rare, potentially life-threatening autoim-
mune bullous disease characterized by flaccid blisters and erosions 
of the skin and mucous membranes. Pathophysiologically, the un-
derlying loss of epidermal adhesion is caused by IgG autoantibod-
ies (auto-ab) against the desmosomal adhesion proteins, desmoglein 
(Dsg) 3 and Dsg1, on epidermal keratinocytes. Data strongly suggest 
that PV is mediated by a close interaction of autoreactive T and B 
cells. The production of antigen-specific, pathogenic IgG auto-ab in 
PV depends on distinct Dsg3-specific CD4+ T cell subsets producing 
a variety of cytokines that are crucial for the activation of autoreac-
tive B cells. In this regard, only little is known about the frequencies 
of different T follicular helper (Tfh) cell subpopulations and T regula-
tory follicular (Tfr) cells owning opposite roles in regulating germinal 
center responses in PV, since Tfr cells have been shown to inhibit B 
cell responses mediated by Tfh cells. Thus, Tfh cell activity might be 
enhanced due to an impaired Tfr cell compartment resulting in the 
expansion of autoreactive B cells and increased auto-ab production 
at certain stages of PV.
To get further insights into the immunopathogenesis of PV, we ana-
lyzed T and B cell subsets in peripheral blood of clinically well-defined 
PV patients (n = 40) at different phases of the disease (active, chronic, 

in remission) to assess alterations in their cellular compartment. A 
cohort of age- and sex-matched healthy individuals included in the 
study served as control (HC; n = 20). Peripheral blood mononuclear 
cells were isolated from blood of patients and HC for multiparamet-
ric flow cytometric analysis and distinct T helper (Th), Tfh and Tfr cell 
populations were determined by the expression of surface markers, 
i.e. CD3, CD4, CD45RA, CXCR3, CXCR5, CCR6, CD25, and CD127. 
Furthermore, we dissected peripheral B cells in eight subpopula-
tions comprising total (CD19+), naïve (CD19+CD27−IgD+), memory 
(CD19+CD27+CD38−), transitional (CD19+CD27−CD24++CD38++), 
marginal zone (CD19+CD27+IgD+IgM+), non-class-switched memory 
(CD19+CD27+CD38−IgD+IgM+), class-switched memory B cells (CD1
9+CD27+IgD−IgM−CD38+/−), and plasma cells/plasma blasts (CD19+C
D27+IgM−IgD−CD38++). Furthermore, in order to identify autoreac-
tive B cell subsets we used fluorochrome-labeled Dsg3.
Thus, the assessment of cellular alterations during different stages 
of PV provides pivotal information to better understand the role 
of B and T cell subsets in the pathophysiology of pemphigus. 
Furthermore, these results could contribute to the identification of 
biomarkers potentially indicating autoreactive immune responses 
which precede a clinical relapse in PV patients.

P059 | Bullous pemphigoid with the picture of 
acquired reactive perforating dermatosis
F. Schauer1; J. S. Kern1,2; K. Technau-Hafsi1; F. Meiss1; K. 
Thoma1; I. Athanasiou1; G. Di Zenzo; K. Izumi3; W. Nishie3; 
H. Shimizu3; L. Bruckner-Tuderman1; D. Kiritsi1
1Medical Center-University of Freiburg, Faculty of Medicine, Dermatology, 79104 
Freiburg, Germany;  2Parkville and Box Hill Hospital—Monash University Eastern 
Health Clinical School, Royal Melbourne Hospital, Box Hill, Victoria, Australia;  
3Graduate School of Medicine, Hokkaido University, Dermatology, Sapporo, 
Japan

Bullous pemphigoid (BP) is the most common autoimmune blister-
ing disorder. Besides skin blistering the disease manifests with di-
verse clinical presentations, which can be nonbullous. Recently, 4 
patients with BP with co-existence of clinical features resembling 
acquired reactive perforating dermatosis (ARPD) were published. All 
4 patients had type 2 diabetes. They initially presented with gener-
alized papules and nodules with a central keratotic plaque, features 
characteristic of ARPD. Only at a later time point did they develop 
blisters, prompting diagnostics for autoimmune blistering disorders 
and finally confirming the presence of autoantibodies at the DEJZ. 
We here describe 5 previously unreported patients with BP, which 
clinically and histologically resembled ARPD at first presentation. 
Unlike the already published work, we performed diagnostics for 
blistering autoimmune disorders at first patient presentation in our 
Department. This was before the patients had developed blisters, 
thus they could be considered to be in the prodromal BP phase.
Contrasting the typical BP histopathology we found only a neu-
trophilic infiltrate and no eosinophils in the patients’ skin. In addi-
tion, 2/5 patients carried autoantibodies only against non-NC16A 
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regions on BP180. IgE autoantibodies are associated with increased 
BP severity. We analysed the sera for IgE autoantibodies to BP180 
and BP230 and found low-level BP230 IgE-autoantibodies in 2 
patients, while one patient had low level BP180 and BP230 IgE-
autoantibodies. These findings support a distinct pathogenetic 
background of this BP presentation than in classical BP.
Although the sample size is small, our results highlight ARPD as a 
clinical and histopathological pattern of nonbullous BP. Since thera-
peutic regimens in BP patients are different than in ARPD, in pa-
tients with this clinical picture BP diagnostics should be initiated 
already at first presentation.

P060 | Effect of skin neutral pH versus basic 
emollient application on skin microbiome and 
physiology in atopic dermatitis patients and 
healthy controls
C. Hülpüsch; K. Tremmel; T. Nussbaumer; M. Bhattacharyya; 
A. De Tomassi; V. Schwierzeck; G. Hammel; A. U. Neumann; 
M. Reiger; C. Traidl-Hoffmann
Technical University of Munich and Helmholtz Zentrum Munich, Chair and 
Institute of Environmental Medicine, UNIKA-T Augsburg, 86156 Augsburg, 
Deutschland

Background: A rather acidic pH of 5.5, termed skin neutral, is part 
of a functional skin barrier. Previous studies have found a slightly 
higher skin pH in atopic eczema (AE) patients. In addition, AE pa-
tients typically suffer from disturbed skin barrier and exhibit skin 
microbiome dysbiosis, marked by high abundance of Staphylococcus 
aureus. However, it is not known if a higher skin pH in AE patients is 
a cause, or a result, of microbiome dysbiosis.
Aim: We investigated the effects of the application of emollients 
with either skin neutral pH (5.5) or basic pH (8.5) on skin microbiome, 
also considering skin physiology and AD related clinical parameters.
Study design/Methods: A double blinded study was conducted over 
8 weeks with 6 AE patients and 6 gender and age matched healthy con-
trols (HE). An emollient was applied twice daily with two different pH 
levels: 5.5 and 8.5, each on a different, randomized, body side. Once a 
week, skin swabs were taken for microbiome analysis, skin physiology 
was investigated (TEWL, hydration and pH) and severity scores for AE 
(SCORAD, local SCORAD, EASI) were assessed. Microbiome frequen-
cies were obtained by 16S (region V1-V3) NGS sequencing, and ana-
lyzed for changes in alpha-diversity, beta-diversity and in particular 
changes in frequency of Staphylococcus species.
Results: At baseline, AE patients had significantly higher skin TEWL 
and significantly lower skin hydration, whereas no difference in pH 
was detected between AE and HE in this study. Furthermore, no sig-
nificant changes over time in skin physiology (pH, TEWL or hydra-
tion), or in AE related clinical scores, were observed for AE or HE, 
with no difference between the pH level of the emollients.
At baseline, beta-diversity analysis showed a difference in global mi-
crobiome between AE and HE, where the main difference between the 

groups was the increased abundance of S. aureus in AE. Interestingly, 
whereas for HE controls no change in beta-diversity global microbiome 
was observed over the time period of 8 weeks, using emollients with 
either pH 5.5 or 8.5; beta-diversity analysis in AE patients showed a 
shift in global microbiome composition over time, independently of 
the pH level of the emollient. Moreover, microbiome richness showed 
a significant increase over time in part of both AE patients and HE 
controls, independent of the pH level of the emollient. The increase in 
richness over time was associated with a lower baseline skin pH and a 
lower baseline microbiome richness. Further analysis of the microbiome 
changes on the different taxonomic levels is ongoing.
Conclusion: To best of our knowledge, this is the first data on fre-
quently tracked skin microbiome over a time course of 8 weeks, 
investigating the influence of emollients. We hypothesize that the 
beta-diversity shift in global microbiome observed only in AE pa-
tients might be due to a higher susceptibility for external factors, 
whereas skin of healthy controls seems to stabilize microbiome over 
time. This opens new avenues for targeted intervention on the skin 
microbiome level in AE patients. The pH level of the emollient used 
did not show a significant difference on the microbiome changes, 
and the microenvironment of the skin was not significantly altered 
by any of the study emollients. The possibility of ‘restoring’ the skin’s 
homeostasis—using personalized emollients—is an important tool in 
the therapy of AE and merits further investigation.

P061 | CD23 is a biomarker of clinical response 
to IgE-­specific immunoadsorption in patients 
with severe atopic eczema
R. Wang1; J. Thomas2; R. Batra3; T. Biedermann1; F. Theis3,4; 
S. Eyerich2; K. Eyerich1

1Technical University of Munich, Department of Dermatology and Allergy, 
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3Helmholtz Center Munich, Institute of Computational Biology, Neuherberg, 
Germany;  4Technical University of Munich, Department of Mathematics, 
Munich, Germany

IgE-specific immunoadsorption (IA) can be an effective treatment for 
severe forms of atopic eczema (AE). However, the underlying mecha-
nisms as well as biomarkers predicting the therapeutic outcome are 
not yet known. Here, we investigated the impact of IA on cellular level 
and clinical outcome. Ten patients with severe AD (SCORAD > 40) 
and highly elevated IgE levels (IgE > 2000 IU/mL) were included in this 
study. Every patient received a total of ten IgE-specific IA sessions that 
were performed in three intervals with IgE-specific IA on three or four 
consecutive days. A follow-up examination was performed four weeks 
after the last session. All patients were comprehensively characterized 
during and after IA therapy by assessment of cytokines in the serum, 
analyzing bacterial skin colonization as well as collecting skin biopsies 
for next generation sequencing (NGS). Frequencies of different im-
mune cell populations and their Fc receptor expression profiles were 
monitored by flow cytometry at the beginning and the end of the first 
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and last interval as well as at a follow-up appointment four weeks after 
the last IgE-specific IA to analyze potential long-term effects. As ex-
pected, dramatically decreased IgE levels were detected directly after 
IA. IgE levels were partly restored overnight, but still showed an effi-
cient reduction after each session. However, IgE levels were completely 
restored four weeks after the last IA, while a subgroup of patients 
(n = 5/10) still showed clinical response (SCORAD40). Flow cytometric 
analysis of circulating immune cells revealed strong regulation of CD23, 
the low affinity IgE receptor, on B cells by IA with downregulation of 
CD23 in responders at follow-up, while non-responders did not down-
regulate CD23 on long term. Thus, our data indicate that CD23 levels 
on B cells are mechanistically involved in the mode of action of IgE-
specific IA, and that CD23 is a biomarker of clinical response.

P062 | microbIEM—Microbiome analysis 
tool with automated decision making and user-
friendly graphical interface
T. Nussbaumer1,2; C. Hülpüsch1; V. Schwierzeck1; D. Rauer1; 
M. Bhattacharyya1; S. Gilles1; C. Traidl-Hoffmann1; M. 
Reiger1; A. U. Neumann1

1Helmholtz Center Munich and Technical University Munich, Chair and Institute 
of Environmental Medicine (IEM), UNIKA-T, 86156 Augsburg, Germany;  
2Institute of Network Biology (INET), 85764 Neuherberg, Germany

Background: In the last years, there has been an enormous boost 
of microbiome studies which generated high amounts of amplicon 
sequencing data along with a high number of meta-information 
such as treatment information, time points and sample descriptions. 
Because microbiome studies are often performed by researchers 
with limited computational experience, the analysis and interpreta-
tion of microbiome data remains a big challenge and is a time con-
suming step and therefore offers many pitfalls. For these reasons, 
there is a great need for computational tools for helping non-experts 
during the analysis process including pre-processing of OTUs, diver-
sity analysis and contamination detection or removal. This especially 
holds true for tissues that are particularly challenging to analyse, 
such as human skin where the yield of microbes is rather low com-
pared to other tissues.
Aims: Here, we aimed to generate a tool, microbIEM, where experts in 
bioinformatics but also biological experts, who perform microbiome 
studies, worked intensively together to establish a tool that allows to 
manage the filtering of species, removal of biological, technical and 
other types of contamination in a sensitive and automated way.
Methods: microbIEM is an in-house tool which is implemented in 
scripting language R and which uses a Java-based frontend to remove 
operational taxonomic unit table (OTU Table) based on filter that ac-
count for the total and relative amount of reads or by considering 
negative and positive controls. microbIEM also allows the definition 
and omission of low quality samples by using a binning approach 
where the most reasonable threshold to exclude low-sequenced 
samples. Furthermore, an option to filtering for artefacts (technical 
filtering) and for relevant OTUs (biological filtering) is provided. All 

filters can be used either fully or semi-automatized. In contrast to 
other tools, microbIEM can be easily used by non-experts but results 
can be also compared to QIIME or IMNGS by providing input files. 
Furthermore, it includes the possibility to compare results to state-
of-the art tools such as RHEA.
Results: microbIEM allows to filter for relevant OTUs and samples, 
generates overview tables of amount of reads in total per OTU and 
on species level which were lost in each filtering step. Furthermore, 
microbIEM allows computing alpha- and beta-diversity efficiently by 
selecting single or group of samples of interest based on easy and dy-
namical manipulating of them. Therefore changes over time and for 
individual treatments can be explored and detected much faster and 
easier. In the future, we will aim at including various methods to com-
pare the microbiome composition also with human gene expression 
and especially of highly correlating genes, which should allow generat-
ing novel hypothesis in a faster manner and more understandable way.

SUMMARY AND OUTLOOK 
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Background: The prevalence of chronic venous ulcers (CVUs) is on 
the rise and so is the demand for effective treatments since a sig-
nificant number of CVUs fail to heal or do recur. As chronic wounds, 
CVUs appear arrested in a prolonged inflammatory state. Dermal 
mesenchymal stem cells expressing ATP-binding cassette subfamily 
B member 5 (ABCB5+ MSCs) have been shown to display distinct 
immunomodulatory properties involving several pathways includ-
ing programmed cell death protein 1 and superoxide dismutase 3. 
In addition, ABCB5+ MSCs have capacities that would become rel-
evant during later (proliferative) stages of wound healing, such as 
pro-angiogenic paracrine signaling and a certain endothelial trans-
differentiation potential. These characteristics make ABCB5+ MSCs 
a promising candidate for cell-based therapy of non-healing CVUs.
Objective: To test the efficacy and safety of ex vivo expanded autolo-
gous skin-derived ABCB5+ MSCs as advanced-therapy medicinal prod-
uct for the treatment of non-healing CVUs in a first-in-human trial.
Methods: In this ongoing phase I/IIa clinical trial, patients with non-
healing CVU receive a single topical application of 510E5 autologous 
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ABCB5+ MSCs per cm2 wound area. Wound size, wound quality, 
pain, and health-related quality of life are assessed before and dur-
ing 12 weeks after cell application. To ensure that the ulcer has 
indeed been arrested despite standard medical care in a chronic 
state before treatment, two predefined criteria regarding the pre-
treatment wound size development were set: Patients who meet 
one of these criteria, i.e. enlargement >25% or reduction >50% dur-
ing the 6-20 week phase of ex vivo MSC expansion, are excluded 
from efficacy evaluation.
Results: Nine patients (3 males/6 females, median age 77 years, 
median body weight 88.6 kg, median BMI 31 kg/m2) have been 
treated so far, 6 of whom were eligible for efficacy evaluation. In 
these patients, the wound size markedly decreased from baseline to 
week 12, leading to a median wound size reduction of 63.4% (range 
32.1%-100%). Moreover, wound size reduction was accompanied by 
an early occurring pain relief and life quality improvements. Most of 
the wound closure was achieved during the first 6 weeks following 
cell application. In all patients, the therapy was well tolerated with-
out any side effects.
Conclusions: Single topical application of autologous ABCB5+ MSCs 
facilitated wound healing of conventionally non-curable CVUs. The 
results confirm ABCB5+ MSCs as a promising therapeutic candidate 
for the treatment of therapy-resistant CVUs, thus bearing the po-
tential to make a significant contribution towards the serious unmet 
medical need of patients suffering from non-curable CVUs.

P064 | Hidradenitis suppurativa leads to a 
profound impairment in quality of life
S. Schneider-Burrus1; A. Tsaousi1,2; R. Sabat1,2

1University Hospital Charité, Dermatology/Interdisciplinary Group of Molecular 
Immunopathology, Berlin, Germany;  2University Hospital Charité, Psoriasis 
Research and Treatment Center, Berlin, Germany

Objectives: Hidradenitis suppurativa (HS; also designated as acne in-
versa) is a chronic disease leading to painful and destructing skin al-
terations of axillary, inguinal, gluteal, and perianal sites. The primary 
works by the Jemec and the Matusiak groups many years ago dem-
onstrated adverse effects of HS on the quality of life. The objectives 
of our study were (i) to characterize the quality of life of the patients 
currently afflicted with HS, (ii) to identify life quality aspects that are 
most affected, and (iii) to detect parameters that are associated with 
the impairment of the quality of life in these patients.
Methods: This was a prospective study involving 460 patients suf-
fering from HS. The following data were analyzed: quality-of-life 
data (Dermatology Life Quality Index, DLQI questionnaire), demo-
graphic, anamnestic, clinical, and labor parameters.
Results: The mean +/− SD DLQI score was 13+/− 8. Approximately 
40% and 20% of HS patients declared moderate (DLQI > 10 and 
≤20) and severe (DLQI > 20) impairment of life quality, respectively. 
Strongest alterations were associated with the presence of symp-
toms like pain, soreness, stinging or itching and to restrictions in 

self-feeling. The impairment of life quality positively correlated with 
clinical disease severity as assessed by Sartorius score and Hurley 
score. Furthermore, DLQI was associated with the number of in-
volved body regions, in particular the number of regions containing 
nodules or fistulas. Patients with moderate/severe impairment of life 
quality more frequently reported about skin alteration at inguinal 
and gluteal sites. Moreover, such patients significantly more often 
suffered from back pain, in particular in neck and lower back. We also 
observed a moderate significant association between DLQI and BMI.
Conclusion: HS continuously causes a profound impairment of the 
quality of life, which was even higher than for previously studied 
other skin diseases. The degree of the impairment was associated 
not only with the extent and localization of skin alterations and pain 
but also with HS comorbidity. Thus, DLQI should be taken into ac-
count when selecting the appropriate therapy.

P065 (OP05/02) | Nummular eczema—a 
distinct clinical entity with overlapping features 
of both, psoriasis and atopic eczema
A. Böhner; A. Zink; F. Lauffer; T. Biedermann; K. Eyerich
Technical University of Munich, Department of Dermatology and Allergy, 80802 
Munich, Germany

Background: Nummular eczema (NE) is a chronic inflammatory skin 
disease that is characterized by multiple, pruritic, discoid-shaped ec-
zematous lesions.
Objectives: We sought to better understand the disease character-
istics of NE and compare it to Atopic eczema (AE) and psoriasis.
Methods: A total of 31 patients with NE, 40 patients with AE and 
65 patients with psoriasis confirmed by clinical and histological 
evaluations were included in this study. We compared clinical, his-
topathological and immunohistochemical as well as RNA sequencing 
patterns between these groups.
Results: The atopic characteristics, serum IgE levels and blood eo-
sinophils were highly significantly elevated in AE (median total IgE: 
627 kU/L; eosinophilia: 71%) compared to NE (105 kU/L; 32%), while 
there was no significant difference between NE and psoriasis (67.4 
kU/L; 19%), although both diseases presented higher IgE levels com-
pared to healthy controls (27.9 kU/L). As expected, colonization with 
Staphylococcus aureus (SA) on lesional skin was most pronounced in 
AE (85%). However, NE (52%) was significantly more often colonized 
by SA than psoriasis (17%).
Histologically, lesional epidermis showed greater acanthosis in NE 
(322 μm) than in AE (230 μm), but was less pronounced compared 
to psoriasis (484 μm). Significant intralesional neutrophilic infiltra-
tion was more often present in NE (52%) compared to AE (8%), while 
there was no difference considering intralesional eosinophils be-
tween AE and NE. Consistent with the clinical and histological data, 
immunohistochemistry revealed a higher expression of neutrophil 
elastase (14 vs. 2 cells/HPF) and Ki67 (188 vs. 129 cells/HPF) and a 
lower expression of the Fcε-receptor (106 vs. 52 cells/ HPF) in NE 
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compared to AE. Furthermore, RNA sequencing revealed a signifi-
cant upregulation of the IL-17 pathway in NE, but not in AE.
Conclusion: Clinical and histological evidence suggest that NE is a 
distinct clinical entity rather than a variant of AE with overlapping 
features of both AE and psoriasis.

P066 | A novel approach for Hidradenitis 
suppurativa scoring
G. Kokolakis1,2; S. Schneider-Burrus1,3; R. Sabat1,2

1Interdisziplinäre Gruppe Molekulare Immunpathologie, 10117 Berlin, Germany;  
2Psoriasis Forschungs- und BehandlungsCentrum, 10117 Berlin, Germany;  
3Zentrum für Dermatochirurgie, Havelklinik, 13595 Berlin, Germany

Hidradenitis suppurativa (HS)/acne inversa (AI) is a chronic, recur-
rent, immune-mediated disease characterized by deep inflamma-
tory nodules, abscesses, fistulas, and undermined scars in skin 
areas bearing apocrine glands, like intertriginous folds (Sabat et al; 
Hautarzt. 2017 Dec;68(12) 999-1006). Estimating the severity of the 
disease and subsequently the efficacy of treatments can be confus-
ing. Several scores have been developed, often lacking consideration 
of aspects of the disease. Recently, a consensus score, International 
HS Severity Score System 4 (IHS4), has been developed based 
on number of typical skin lesions (Zouboulis et al; Br J Dermatol. 
2017 Nov;177(5):1401-1409). However, the patient’s opinion is 
not captured. HS leads to strong impairment of the quality of life 
of the patients resulting to DLQI score 13.28 (Schneider-Burrus et 
al; unpublished data). Considering this aspect, we proposed a new 
approach of HS activity scoring implementing the DLQI to the clini-
cal estimation of inflammatory lesions (IL) based on IHS4 score. 
According to Hidradenitis Activity and Severity Index, HS can be 
graded to mild (1-4 ILs and 0-10 DLQI), moderate (5-10 ILs or 11-20 
DLQI) and severe (>10 ILs or 21-30 DLQI) (Kokolakis, Sabat; JAMA 
Dermatol. 2018 Aug 1;154(8):971-972). Relying on this grading a 
new therapy algorithm has been proposed. Henceforth, approxi-
mately 200 HS patients will be evaluated to estimate HS severity 
according to HASI score before and after conservative or surgical 
treatment. Besides the characterization of the population, a correla-
tion with established HS scores will be performed.

DERMATO-­ENDOCRINOLOGY

P067 | The alpha7 nicotinic acetylcholine 
receptor agonist PHA-­543613 has antifibrotic 
activity in vivo in the scleroderma mouse model
A. Stegemann; T. A. Luger; M. Böhm
University of Münster, Department of Dermatology, 48149 Münster, Germany

Our previous results demonstrate that the serotonin recep-
tor antagonist tropisetron inhibited transforming growth factor 

(TGF)-beta1-induced collagen synthesis in human dermal fibroblasts 
(HDFs). Tropisetron mediated its anti-collagen activity via alpha7 
nicotinic acetylcholine receptors (alpha7nAchR) in HDFs acting as 
a partial alpha7nAchR agonist. Moreover our in vivo data disclose 
that tropisetron not only reduced but also prevented experimentally 
induced skin fibrosis in the bleomycin (BLM) mouse model of scle-
roderma. To further elucidate the role of the alpha7nAchR in fibro-
sis, we tested PHA-543613, a full agonist of the alpha7nAchR for its 
antifibrotic potency in the BLM mouse model of scleroderma. We 
treated C3H mice for 21 days with BLM alone or in combination with 
PHA-543613 versus controls. Moreover, in a therapeutic approach 
we first induced fibrotic conditions in mouse skin using BLM for 
21 days and afterwards applied the alpha7nAchR agonist for further 
14 days. Our results disclosed an induction of murine collagen type I 
(COL I alpha I), alpha-smooth muscle actin (alpha-SMA) and connec-
tive tissue growth factor (CTGF) expression in mouse skin after BLM 
treatment alone. PHA-543613 given simultaneously significantly 
attenuated BLM-induced mRNA expression of COL I alpha I, alpha-
SMA and CTGF as shown by quantitative RT-PCR. Interestingly, the 
alpha7nAchR dramatically improved fibrosis when added in a thera-
peutic fashion post BLM treatment. Real-time RT-PCR results dis-
closed a significant reduction of COL I alpha I, COL I alpha II, COL III 
alpha I, as well as alpha-SMA, fibronectin 1 (FN1) and CTGF in mRNA 
expression in mouse skin treated with PHA-543613 in comparison 
with animals treated with NaCl. In accordance, at protein level we 
found a clear accumulation of collagen type I in mouse skin treated 
with BLM alone as analysed by pepsin digestion of the skin tissue 
followed by SDS-PAGE and Coomassie blue staining. In contrast skin 
samples injected with PHA-543613 in a preventive as well as thera-
peutic fashion had significantly lower collagen type I deposition 
compared to BLM-treated skin. These results were also confirmed 
by histological analyses which disclosed a thickening of the dermis in 
skin exposed to BLM and a reduction of the dermal thickness after 
treatment with the alpha7nAchR agonist PHA-543613 in both the 
preventive and therapeutic approach. Finally, we tested the sub-
stance PHA-543613 for its effects also in vitro in HDFs. Therefore, 
HDFs were treated with the profibrotic factor TGF-beta1 alone and 
in comparison with PHA-543613 and another full alpha7nAchR ago-
nist AR-R17779. Using quantitative RT-PCR, we could find a strong 
suppressive effect of both agonists on TGF-beta1-induced collagen 
type I and III, as well as alpha-SMA, FN1 and CTGF mRNA expres-
sion. Mechanistically, PHA-543613 and AR-R17779 elicit their anti-
TGF-beta1 effect on collagen synthesis via modulation of specific 
microRNAs (miRNAs), such as the profibrotic miR-21 and the anti-
fibrotic miR-29a. In detail, TGF-beta1 highly induced the expres-
sion of profibrotic miR-21 in HDFs. In contrast, PHA-543613 as 
well as AR-R17779 attenuated the TGF-beta1-induced increase in 
mRNA amounts of the profibrotic miR-21 and accordingly induced 
the mRNA expression levels of the antifibrotic miR-29a. In summary 
the alpha7nAchR agonist PHA-543613 is a novel potent antifibrotic 
agent, which further underlines the role of the alpha7nAchR in skin 
fibrosis. Experiments with alpha7nAchR deficient animals lacking 
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this gene are in preparation in our laboratory to further clarify the 
role of this receptor in fibrosclerotic diseases.

P068 | High fat diet exacerbates skin 
inflammation independent of obesity: Saturated 
fatty acids as key players
D. Herbert; S. Franz; U. Anderegg; J. C. Simon; A. Saalbach
Medical Faculty of the Leipzig University, Department of Dermatology, 
Venerology and Allergology, 04103 Leipzig, Deutschland

Epidemiological evidence has linked obesity to the risk and severity of 
various inflammatory disorders, including type II diabetes, cardiovas-
cular diseases, hepatic steatosis, asthma, neurodegeneration, inflam-
matory bowel disease, arteriosclerosis, and psoriasis. Consequently, 
interactions between the adipose tissue, metabolism and the immune 
system are postulated to be of importance in the pathogenesis of 
obesity-associated inflammatory diseases. In obesity, hypertrophic 
adipocytes secret high amounts of adipocytokines resulting in low-
grade inflammation amplified by infiltrating pro-inflammatory mac-
rophages, oxidative stress, hypoxia and lipolysis. It is known, that 
these chronic pro-inflammatory conditions support the development 
of type II diabetes and cardiovascular diseases, while mechanisms of 
obesity-related exacerbation of chronic inflammatory disorders are 
still unclear.
In the present study positive correlation of waist-to hip-ratio to 
disease severity in plaque type psoriasis patients was confirmed. 
Consistently, high fat diet induced obese mice develop a more pro-
nounced psoriasis-like skin inflammation. Obesity per se did not alter 
the pro-inflammatory status of skin and immune cells, but rather 
renders them more susceptible to pro-inflammatory stimuli.
Free fatty acid (FFA)-serum-levels were identified as an central 
obesity-associated parameter affecting disease severity. Importantly, 
an increase of FFAs in healthy, lean mice alone was sufficient to in-
duce an exacerbation of psoriasiform inflammation. Consequently, 
reduction of nutritional saturated fatty acids (SFAs) alone diminished 
the psoriatic phenotype in obese mice.
Mechanistic studies revealed that SFAs alone did not affect the pro-
inflammatory immune response of myeloid cells but render them 
more susceptible to pro-inflammatory stimuli. In detail, SFAs sensi-
tize DCs resulting in augmented secretion of TH1/TH17-instructive 
cytokines upon pro-inflammatory stimulation resulting in ampli-
fication of TH1/TH17 immune responses. Similarly, SFAs sensitize 
macrophages to an increased inflammatory response in answer to 
pro-inflammatory stimuli which in turn augments the activation of 
keratinocytes in an IL-1β dependent manner.
In summary, we uncover nutritional SFAs as major risk factors for the 
amplification of skin inflammation, independent of obesity-related 
parameters, like fat mass extension, adipocytokines and glucose ho-
meostasis. Thus, our findings open new perspectives for adjuvant di-
etary measures accompanying anti-inflammatory psoriasis therapies 
in lean and obese patients.

P069 | New insights into the effects of 
melatonin on human melanogenesis
K. Kleszczynski1; B. Bilska2; A. Stegemann1; M. Sarna3; E. 
Pyza2; M. Böhm1

1University of Münster, Department of Dermatology, 48149 Münster, Germany;  
2Jagiellonian University, Institute of Zoology, Department of Cell Biology 
and Imaging, 30387 Krakow, Poland;  3Jagiellonian University, Faculty of 
Biochemistry, Biophysics and Biotechnology, Department of Biophysics, 30387 
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Melatonin (N-acetyl-5-methoxytryptamine) is a ubiquitous physi-
ological mediator that is found throughout the evolutionary 
scale of animals and also in plants. In mammals, the pineal gland 
secretes melatonin into the blood circulation to exert a range of 
well-documented physiological functions. Functionally, this in-
doleamine has an extensive repertoire of biological activities such 
as oncostatic, anti-oxidative, anti-inflammatory and anti-apoptotic 
ones. In this study, we performed an in vitro study on the role 
of melatonin on melanogenesis employing MNT-1/Sk-Mel-28 
melanoma cells as a tool. Based on our expression analysis we 
detected both MT1 and MT2 in MNT-1 cells, and these G-protein-
coupled receptors with seven transmembrane domains bind me-
latonin and its antagonists with high affinity. Thus, we treated 
MNT-1 cells with the MT antagonist luzindole (for MT1/MT2) and 
4-phenyl-2-propionamidotetralin (4-P-PDOT) (selective for MT2) 
for 72 hours prior to stimulation with melatonin. We found promi-
nent differences in the cellular growth ratio compared to control 
samples treated either with melatonin (10−9-10−3 M) or with the 
MT antagonists. Subsequent analysis revealed significant regula-
tion of melanin, both for melatonin itself and when MT1 or MT2 
receptors were inhibited. These observations were supported by 
electron paramagnetic resonance spectroscopy which allowed 
quantification of melanin within the melanosomes of the cells. A 
similar pattern of regulation by melatonin and its antagonists was 
noticed for activity of tyrosinase, the key regulatory enzyme of 
melanogenesis. In addition to this, we tested the melanogenic in-
hibitor (kojic acid) and stimulator (alpha-melanocyte-stimulating 
hormone or forskolin). Experiments performed using these modu-
lators in comparison with luzindole or 4-P-PDOT revealed that me-
latonin acts as a potent regulator of melanogenesis.

P070 (OP04/02) | The secretome of skin cancer 
cells activates mTOR in healthy keratinocytes to 
convert them into tumorigenic cells
C. Hoesl1; E. Zanuttigh1; T. Fröhlich2; J. Philippou-Massier2; 
S. Krebs2; H. Blum2; M. Dahlhoff1

1LMU München, Institute of Molecular Animal Breeding and Biotechnology, 
81377 Munich, Germany;  2LMU München, Laboratory for Functional Genome 
Analysis LAFUGA, 81377 Munich, Germany
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The secretome of cells has been defined as a class of proteins consist-
ing of extracellular matrix and secreted proteins, such as cytokines, 
chemokines, growth factors and proteases. 3000 genes encode pro-
teins that are secreted; these are almost 11% of all human genes. 
While most proteins are secreted by glands like the pancreas or 
salivary gland, nevertheless in the skin the secreted protein fraction 
ranges between 10 and 20%. The secretome is an attractive reser-
voir of druggable proteins, 15% of all FDA-approved drugs target se-
creted proteins. The secretome of cancer cells has recently been the 
object of many oncoproteomic studies, as it represents a pool of pu-
tative tumor biomarkers and pharmaceutical targets. Nevertheless, 
it is still not known how or if the secretome is affecting the sur-
rounding healthy cells during tumorigenesis. Skin cancer is the most 
common type of cancer amongst Caucasians, with up to 3 million 
non-melanoma skin cancer (NMSC) cases per year worldwide, and 
one in every three cancer-diagnosis is a skin cancer. NMSC arises 
from keratinocytes, and based on the cell types, it can be divided 
into basal cell carcinoma (BCC) or squamous cell carcinoma (SCC).
To identify the secretome of healthy human keratinocytes and 
NMSC cells, we employed the following approach: We cultured 
human keratinocytes (HaCaT) and A431 cancer cells in serum-free 
medium for 24 hours and collected the cells and the culture me-
dium (CM) containing the secretome. Both fractions were analyzed 
by tandem mass spectrometry. After quantification, we determined 
the proteins enriched in the CM vs. the cell pellet and analyzed the 
data bioinformatically. We characterized 620 proteins enriched in 
the CM of HaCaT cells and 603 in the CM of A431. In a second ex-
periment, we incubated HaCaT keratinocytes for 24 hours with the 
CM of A431 cancer cells and analyzed the transcriptome by next-
generation sequencing. We identified more than 1.000 significantly 
up- or down-regulated genes in the transcriptome of HaCaT cells in-
cubated with the CM of A431 cells compared to control HaCaT cells. 
We found tumor suppressor genes like TP53, CDKN2A and PTEN to 
be down-regulated in keratinocytes incubated with the secretome 
of A431 compared to normal incubated HaCaTs, while the mRNA 
of proto-oncogenes like MYC, EGFR and MET were up-regulated. 
On protein level, we confirmed an increased expression of MYC and 
MET in HaCaT cells incubated with A431 secretome compared with 
control HaCaTs, and an increased phosphorylation of EGFR, but a 
decreased phosphorylation of the tumor suppressor protein PTEN. 
To investigate cell migration and proliferation, we did a wound heal-
ing experiment and revealed that HaCaT cells treated with CM of 
A43 showed a faster gap closure than control cells. Interestingly, 
we found a significantly increase of activated mammalian target of 
rapamycin (mTOR) complex and one of its most prominent down-
stream targets S6 ribosomal protein in A431-CM treated HaCaT cells 
compared to nontreated control cells. Proteins regulating mTOR are 
often overexpressed in cancer activating the mTOR complex to keep 
the cancer machinery running. Further, we inhibited mTOR by rapa-
mycin and showed that an inhibition of mTOR results in a delayed 
gap closure in HaCaT cells incubated with A431-CM. In conclusion, 
the results demonstrate that the secretome of cancer cells exerts 
an important impact on the transcriptome of healthy cells and the 

mTOR complex plays a major role in converting healthy cells into tu-
morigenic cells.

P071 (OP06/04) | Breaking epidermal stem cell 
quiescence in cutaneous wound healing
E. Makrantonaki1,2; A. Brown3,4; K. Singh1,3; I. Krikki1;  
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Skin aging is a complex biological phenomenon characterized by 
multiple morphological and physiological changes. Consequently, 
skin becomes fragile and vulnerable, is prone to non-healing ulcers 
and is more susceptible to irritating environmental factors and al-
lergens. Using comprehensive whole genome expression profiling, 
we previously showed, that Wnt signaling is significantly downregu-
lated in aged human skin of both genders. In this study we aimed 
to investigate the expression of Wnt receptor, fzd7 (frizzled 7) in 
epidermal stem cells, whether fzd7 affects epidermal stem cell ho-
meostasis and—if so—whether this may impact on overall wound 
healing. Epidermal bulge and basal stem cells were isolated from 
the epidermis of young (6-8 weeks) and aged (22-24 months) wild-
type mice and after staining for CD34 and α6 integrin (ITGA6) were 
analysed by means of FACS sorting. The bulge stem cell population 
(ITGA6high/CD34high cells) was significantly reduced in old mice as 
compared to young mice (P < 0.01). mRNA and protein expression 
levels of fzd7 and corresponding downstream effectors showed a 
significant downregulation of JUN, RhoA, cttnb1 (P < 0.01) as well 
as of cdc42 (P < 0.001) in the old epidermal bulge stem cells. Fzd7 
expression was higher in the basal stem cells (ITGA6high) as op-
posed to more differentiated epidermal cells expressing less α6 in-
tegrin (ITGA6low) and its expression was significantly reduced in old 
basal stem cells. Interestingly, high expression of fzd7 significantly 
regulated number and morphology of epidermal basal and bulge 
stem cell colonies grown in vitro as observed by means of crystal 
violet staining. Lentiviral transduction of old basal stem cells with 
fzd7, remarkably induced the expression of stem cell markers as de-
tected by FACS, implying that induced fzd7 expression at least in 
part rejuvenated old epidermal stem cells. Of note, fzd7 expression 
was significantly changed in the epidermis during wound healing of 
young mice. In order to further elucidate the role of fzd7 expression 
and how its expression correlates with stem cell activation in cuta-
neous trauma, a newly established pTRE-fzd7+ K5tTA mouse model 
was employed for functional wound healing assays. These mice are 
characterized by high expression of fzd7 in the basal stem cell layer 
of the epidermis. Taken together, fzd7 was found to play a crucial 
role in epidermal stem cell homeostasis. Downregulation of fzd7 as 
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occurring with age most likely contributes to epidermal aging due to 
reduced self-renewal of epidermal stem cells. It will be interesting, 
whether this, in consequence, may promote age-associated wound 
healing disorders.

P072 | Prolylcarboxypeptidase—an emerging 
player in immune-­mediated inflammatory skin 
diseases?
N. Tsiskarishvili1,2; A. Stegemann1; S. König3; U. Schreiber3; 
M. Böhm1
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Prolylcarboxypeptidase (PRCP) is s serine protease that regulates a 
number of hormonal pathways including the proopiomelanocortin 
system. Accordingly, PRCP metabolizes alpha-MSH (1-13) into bio-
logically inactive alpha-MSH (1-12). Alpha-MSH (1-13) has a variety 
of biological functions in the skin, such as regulation of pigment 
formation, exocrine activity, inflammatory reactions and immu-
nomodulation. As alpha-MSH has strong anti-inflammatory and 
immunomodulatory actions we hypothesized that PRCP due to de-
activation of the biological activity of alpha-MSH could play role in 
the pathogenesis of the immune-mediated skin diseases. As a first 
step towards answering this question we examined the expression 
of PRCP in various cutaneous cell types at RNA and protein level in 
vitro. PRCP transcripts were detected in normal human melanocytes, 
normal human keratinocytes and human dermal fibroblasts (HDFs) 
from different donors as shown by endpoint reverse transcriptase-
polymerase chain reaction (RT-PCR). However, Western immunob-
lotting revealed expression of PRCP protein only in HDFs but not 
in the other cell types. Here, PRCP could be visualized as a granular 
cytoplasmic staining as shown by immunofluorescence analysis. As 
detected by liquid chromatography coupled with mass spectrom-
etry, HDFs treated with alpha-MSH formed alpha-MSH (1-12) in 
conditioned media suggesting expression and secretion of active 
PRCP. Interestingly, quantitative real-time RT-PCR analysis further 
revealed a time-dependent upregulatory effect of both tumor ne-
crosis factor and ultraviolet A irradiation but not interleukin-1beta 
on PRCP mRNA in HDFs. However, Western immunoblotting of total 
cell lysates and detection of PRCP in cell culture supernatants em-
ploying ELISA did not reveal upregulation of this enzyme in HDFs 
exposed to these stressors. Immunohistochemical studies are cur-
rently underway to determine the expression pattern of PRCP in 
normal and diseased human skin in situ. In sum, our data provide 
first evidence of cell type-specific expression of PRCP in human skin 
types. Further studies have to assess the relevance of these findings 
for cutaneous biology.
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P073 | Analysis of the diagnostic value and 
practicability of serration pattern analysis by 
direct immunofluorescence microscopy in 
pemphigoid diseases
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Zillikens1; E. Schmidt1,2
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Pemphigoid diseases (PDs) are characterized by circulating and tis-
sue bound autoantibodies against structural proteins of the dermal-
epidermal junction (DEJ). The diagnostic gold standard of PDs is 
direct immunofluorescence microscopy (IFM) which shows linear 
immunodeposits (IgG, IgA, and/or C3) at the DEJ in perilesional skin 
biopsies. More than a decade ago, the concept of serration pattern 
analysis (SPA) has been proposed in PDs describing two patterns of 
antibody deposition along the DEJ characterized by different un-
dulation of the immunodeposits, i.e. nand u-serrated. A u-serrated 
pattern shows arches open at the top resembling “growing grass” 
and is only seen with deposition of type VII collagen-specific immu-
nodeposits found in epidermolysis bullosa acquisita (EBA) and bul-
lous systemic lupus erythematosus. SPA is of particular importance 
in EBA since serum autoantibodies can only be detected in about 
half of the EBA patients. The aim of the present study was to de-
termine the portion of PD patients in whom the serration pattern 
could be identified by direct IFM and optimal thickness of sections. 
Reports of all direct IFM of skin biopsies compatible with PD be-
tween January 2014 to June 2016 (n = 226, 6 μm) were analyzed. 
All biopsies without SPA or an undetermined pattern (n = 83) were 
then reexamined in 6 and 4 μm sections. In 74.3% (168/226) of bi-
opsies, a pattern was recognized including 94.6% (159/168) with an 
n- and 5.4% (9/168) with a u-serrated pattern. Pattern detection 
frequency was 74.3% and 66.8% in 4 μm and 6 μm sections, respec-
tively. Overall, a serration pattern was determined in 78.3% of bul-
lous pemphigoid, 50% of mucous membrane pemphigoid, 60% of 
anti-p200 pemphigoid, 66.7% of linear IgA disease, and importantly, 
in 100% of EBA patients. In none of the PD patients where SPA re-
mained undetermined and serum was available (n = 44), antibodies 
against type VII collagen were detected by various approaches. No 
difference between the detection frequencies of the serration pat-
tern, irrespective of n- or u-pattern, was seen with regard to the age 
and sex of patients and biopsy site. In conclusion, while the sensitiv-
ity of SPA by routine direct IFM in non-EBA PDs was 73.3%, the 
sensitivity and specificity in EBA reached 100%.

In summary, SPA can be performed on both 4 μm and 6 μm 
sections. The serration pattern could be determined in all EBA and 
73.3% of all other PDs. U-serrated pattern was always recognized at 
the first time, which implicates that no u-serrated pattern remains 
undetected. Serration pattern analysis is easy to implement if the 
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specific laboratory already performs direct IFM and increases the 
possibility to diagnose EBA patients, especially in a seronegative 
situation.

P074 | JAK1/3-­inhibition preserves epidermal 
morphology in full thickness 3D skin models of 
atopic dermatitis and psoriasis
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J. M. Baron3
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Background: Janus kinase (JAK) inhibition may be a promising new 
treatment modality for inflammatory (skin) diseases. However, little 
is known about direct effects of kinase inhibitors on keratinocyte 
differentiation and function as well as skin barrier formation.
Objective: Our aim was to address the direct impact of kinase in-
hibition of the JAK1/3 pathways by tofacitinib on keratinocyte im-
mune function and barrier formation in atopic dermatitis (AD) and 
psoriasis.
Methods: 3D skin equivalents of both diseases were developed 
and concurrently pretreated with tofacitinib. To induce AD, 3D skin 
equivalents were stimulated with recombinant human IL-4 and IL-13. 
Psoriasis-like conditions were induced by incubation with IL-17A, IL-
22 and tumor necrosis factor α (TNFα). The activation of signal trans-
ducer and activator of transcription (STAT) 1, STAT3 and STAT6 was 
assessed by western blot analysis. Microarray analysis and quantita-
tive real-time PCR were used for gene expression analysis.
Results: Tofacitinib pretreatment preserved epidermal morphol-
ogy and reduced STAT3 and STAT6 phosphorylation of AD-like and 
STAT3 phosphorylation of psoriasis-like culture conditions in 3D skin 
models compared to sham-controls. Filaggrin expression was fully 
maintained in the AD-like models, but only partially in psoriasis-like 
conditions after pretreatment with tofacitinib. In addition, tofaci-
tinib upregulated DSC1, FLG and KRT1. Using gene expression anal-
ysis, downregulation of POSTN and IL24 was observed in AD-like 
conditions whereas downregulation of IL20 and IL1B was observed 
in psoriasis-like conditions.
Conclusion: JAK1/3 inhibition counteracted cytokine-induced AD- 
and psoriasis-like epidermal morphology and enhanced keratinocyte 
differentiation in 3D skin models. This effect was more pronounced 
in the AD-like models compared to the psoriasis-like 3D skin models.

P075 | Ex vivo confocal laser scanning 
microscopy: an innovative method for direct 
immunofluorescence of cutaneous vasculitis
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Ex vivo confocal laser scanning microscopy (ex vivo CLSM) offers an 
innovative diagnostic approach in dermatology. It provides vertical 
scanning of the skin samples and allows examination of all skin layers 
with a resolution close to conventional histology. In addition to as-
sessment of general morphology, it enables fluorescence detection 
in the tissue and offers an alternative method to conventional fluo-
rescence detection systems in the diagnosis of skin lesions.

Diagnosis of cutaneous vasculitis is based on clinical, histologi-
cal and direct immunofluorescence (DIF) findings. Conventional DIF 
examination provides evidence of tissue bond antibodies along the 
vessel wall using fluorescence microscope, which is of great impor-
tance in Henoch-Schonlein purpura. Ex vivo CLSM has been shown 
to be helpful in fluorescence immunohistochemistry examination of 
melanoma; however, its use in the diagnosis of cutaneous vasculitis 
has not been published yet. In this study, we aimed to assess the 
applicability of ex vivo CLSM in the diagnosis of cutaneous vasculitis 
and compare its diagnostic accuracy with conventional DIF.

82 sections of 49 vasculitis patients with relevant DIF findings 
were examined with ex vivo CLSM following the same staining proto-
col as conventional DIF examination using FITC-labeled anti-human 
antibodies. Two ex vivo CLSM specialists, one of them trained in 
histology and the other in direct immunofluorescence techniques, 
assessed the obtained ex vivo CLSM images. DIF showed immuno-
reactivity of vessels with IgG, IgM, IgA, C3 and Fibrinogen in 2.0%, 
49.9%, 12.2%, 59.2% and 44.9% of the patients, respectively. Ex 
vivo CLSM detected positive vessels with the same antibodies in 
2.0%, 38.8%, 8.2%, 42.9% and 36.7% of the patients, respectively. 
Detection rate of positive subepidermal vessels was significantly 
higher in DIF examination as compared to ex vivo CLSM (P < 0.05). 
Positive dermal vessels were identified in a higher number of pa-
tients using ex vivo CLSM as compared to DIF; however, the differ-
ence was not statistically significant.

In conclusion, ex vivo CLSM could identify specific binding of the 
antibodies in subepidermal as well as dermal vessels and showed a 
comparable performance to conventional DIF in diagnosing vasculi-
tis. This study offers the first view on the possibilities of detecting 
skin-bond antibodies with the use of ex vivo CLSM.
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During aging, skin changes functionally and morphologically due 
to intrinsic and extrinsic factors such as environmental features. 
Accumulation of mitochondrial DNA (mtDNA) deletions has been 
related to skin aging; however, whether this causally contributes to 
aging related skin alterations and through which molecular mecha-
nisms is still unclear.
To further understand these mechanisms, we have previously gen-
erated a mouse model in which mtDNA deletions and mtDNA de-
pletion occurs only in the epidermis (K320E-TwinkleEpi). For that 
purpose, we expressed a mutated form of the mitochondrial helicase 
TWINKLE in Keratin 14-expressing tissues such as the basal layer of 
the epidermis. Due to its high proliferation rate, those mice showed 
low amounts of deletions but a dramatic mtDNA depletion, leading 
to an imbalanced stoichiometry of mitochondrial respiratory chain 
complexes. We had demonstrated before that the mitochondrial res-
piratory chain is dispensable for epidermal proliferation and differ-
entiation (Baris et al., 2011). In agreement, K320E-TwinkleEpi mice 
showed no developmental or differentiation defects in back skin, 
however they featured a severe inflammatory phenotype in ventral 
skin and died between postnatal days 5 and 8 (Weiland et al., 2018).
Importantly, K320E-TwinkleEpi mice showed low glucose levels and 
high lactate levels in blood, pointing to lactic acidosis as the most 
probable cause of perinatal death. Moreover, transgenic mice had 

upregulated expression of the transcription factor Hypoxia Inducible 
Factor 1 alpha (HIF1a).
HIF1a plays a crucial role in hypoxia, promoting a metabolic 
switch from oxidative phosphorylation to glycolysis as an alterna-
tive source of energy and also promoting angiogenesis to restore 
oxygen supply. It has been described that HIF1a is constitutively 
expressed in the basal epidermal layer, however, its absence in epi-
dermal keratinocytes (HIF1aEKO) did not show skin dysfunction 
until the mice were 6 months, when they featured age-like skin 
defects together with basement membrane disturbances (Rezvani 
et al., 2011). Therefore, we hypothesized that in the absence of 
HIF1a lactate production in K320E-TwinkleEpi mice will be pre-
vented avoiding perinatal death. To prove this, we generated mice 
expressing K320ETwinkle in the absence of HIF1a in the epidermal 
compartment (TwinkleHIFepi).
By knocking-out HIF1a we could restore glucose and lactate levels 
and no differentiation defects were found in the skin of those mice at 
birth. HIF1a target genes related with glycolysis, such as Pdk4, Hk2 
and Slc2a1, that were upregulated in K320E-TwinkleEpi mice, were 
normalized in TwinkleHIFepi mice. The expression of Hk2 and Slc2a1 
was even lower compared to the controls. Similarly, the proangio-
genic HIF1a target genes, Vegfa and Adm, were also upregulated in 
K320E-TwinkleEpi mice but normalized again in TwinkleHIFepi mice 
to levels comparable to control mice. However, TwinkleHIFepi mice 
died already at postnatal day 0 to 1.
The analysis of HIF1a target genes related with inflammation re-
vealed an increased expression of the pro-inflammatory cytokine 
Il1b and the vasodilator Nos2 in TwinkleHIFepi but not in K320E-
TwinkleEpi mice, suggesting that this response could contribute to 
the early death of the mice.
In conclusion, HIF1a is necessary for the metabolic and pro-
angiogenic phenotype of the basal epidermal layer. Thus, it may play 
an important role in keratinocytes preventing skin aging features de-
rived from mtDNA deletions and mitochondrial dysfunction during 

aging.

P077 | Radiation dermatitis: treatment 
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About 95% of all cancer patients receiving a radiotherapy develop 
a radiation dermatitis caused by radiation damage of skin tissue 
leading to erythema, hair loss, edema, moist desquamation, and 
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ulceration. Radiation dermatitis usually is accompanied by pain 
and strong pruritus, which may lead to an interruption or, in severe 
cases, even to an abortion of the therapy. Cold atmospheric pres-
sure plasma (CAP), an ionized mixture of gases, provides an inno-
vative therapy option that exerts antiseptic and anti-inflammatory 
properties and supports tissue regeneration as well. Therefore, this 
study aims to assess the clinical course and the molecular patho-
mechanism of a radiation dermatitis as well as their modulation by 
treatment with CAP. For this purpose, an acute radiation dermatitis 
is induced in a nude mouse model and the course of the disease is 
monitored closely using a scoring system and objective measures 
such as hyperspectral imaging and laser scanning microscopy. After 
identifying the optimal radiation dose to induce a moderate radia-
tion dermatitis (score 2.5) the effected skin will be treated with CAP 
using a dielectric barrier discharge plasma source and compared to 
a non-treated control group. Skin biopsies will be taken for immu-
nohistochemistry and transcriptome analyses. Molecular analyses 
of treated and untreated tissue will help to understand the patho-
mechanisms of a radiation dermatitis and how these are modulated 
by CAP. As CAP has been shown to support wound healing and 
regenerative processes without causing any relevant side effects, 
we expect it to also reduce the severity of radiation dermatitis and 
hence CAP may help to reduce the acute side effects of a radio-
therapy in cancer patients allowing an uninterrupted treatment.

P078 | The power of neural networks to detect 
cutaneous basal cell carcinomas in histological 
sections
S. Kimeswenger1; G. Klambauer2; G. Lang3; R. Silye3; W. 
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1Kepler University Hospital, Department of Dermatology, 4020 Linz, Austria;  
2JKU Linz, Institute for Machine Learning, 4020 Linz, Austria;  3Kepler University 
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Basal cell carcinomas (BCCs) represent the most common malig-
nancy in humans. Due to their high numbers, pathologists have 
limited time for the judgement of histologic sections of this tumor 
entity. Digital pathology is a tool to improve and simplify histologic 
diagnoses in terms of safety, quality and efficiency. The next step in 
digital pathology will be to further improve these features by provid-
ing diagnosis suggestions to the pathologists. This can be achieved 
using artificial intelligence: machine learning methods. The aim of 
the study was to investigate, whether it is possible to detect basal 
cell carcinomas in anonymized histologic sections using state-of-the-
art machine learning methods.
Slides of normal skin and skin sections containing BCCs were 
stained with hematoxylin and eosin (H/E). We implemented a con-
volutional neural network (CNN), which was trained to classify H/E 
sections as ‘contains BCC’ or ‘does not contain BCC’. Standard sta-
tistical parameters like accuracy, sensitivity and specificity were 
calculated.

The CNN was able to decide with an accuracy of 84%, whether an 
H/E stained section showed normal skin or a skin section contain-
ing a BCC. Therefore, we propose that a CNN is a proper method 
to detect BCCs in histological, H/E stained sections and might be 
also capable of distinguishing different cutaneous lesions from each 
other. CNNs have the potential to aid pathologists in decisions about 
malignancy and further tracking of a lesion.

P079 | IL23 differentially regulates cytokine 
profile of Th17 subsets leading to deviation of 
protective and pathogenic Th17 cells
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C. B. Schmidt-Weber2; S. Eyerich2; K. Eyerich1
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Th17 cell plasticity has two poles: a protective subset expressing IL-
17 and IL-10 and a pathogenic Th17 subpopulation secreting IL-17 
and IFN-gamma as well as IL-22 and GM-CSF. While the latter one is 
implicated in the pathogenesis of psoriasis, regulatory factors driv-
ing Th subsets into one or the other direction are largely unknown. 
IL-23 is a cytokine that is known to drive differentiation and expan-
sion of Th17 cells. Memory T cells in the skin of psoriasis patients 
are hypothesized to express IL-23R and readily secrete inflammatory 
cytokines like IL-17, IL-22, IFN-gamma and TNF-alpha upon IL-23 ex-
posure. The aim of our study was to characterize, the role of IL-23 in 
shaping pathogenic versus protective human Th17 cells.
Therefore, we analyzed the cytokine profile of human CD4+ T cells 
as well as memory CD4+ T cells that were stimulated in the presence 
of IL-23 or under IL-23 neutralizing conditions. Moreover, a potential 
effect of IL-23 not only on effector function of Th17 cells, but also on 
Th17 differentiation was assessed by in vitro polarization of naïve T 
cells in the presence of IL-23 or under IL-23 neutralizing conditions. 
Cytokines were measured by ELISA and by intracellular cytokine 
staining for FACS analysis to assess cytokine co-expression at single 
cell level.
We observed slightly decreased IL-17 as well as IFN-gamma level 
while IL-10 was upregulated under IL-23 neutralizing conditions. 
We could show that IL-23 has a differentially regulating effect at 
the cytokine profile of Th17 cells shaping a pathogenic Th17 pheno-
type, while neutralization of IL-23 reversed this effect emphasizing 
the high potential of this target for therapeutic approaches in Th17 
driven diseases.
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expanded in psoriatic lesions and show profound 
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Despite decades of intensive research, the primary molecular pro-
cesses leading to the cutaneous alterations in psoriasis are still in-
completely understood. The knowledge gained by most studies 
of psoriatic skin is often a priori limited by the use of whole skin 
biopsies.
In our study, we focused on transit amplifying cells (TA cells), con-
stituting the primary proliferating keratinocyte subpopulation in 
the epidermis. These cells were isolated from psoriatic lesions and 
healthy control skin and subjected to an integrated multiomics 
analysis.
Our analyses revealed that already in TA cells derived from non-
lesional psoriatic skin, 1.7% of human protein-coding genes were 
affected by altered methylation compared to healthy skin TA cells. 
Interestingly, only <1% of these methylation changes were associ-
ated with respective transcriptional changes, suggesting external 
triggers not present in non-lesional skin to be essential for the devel-
opment of psoriatic lesions.
In psoriatic lesions the numbers of TA cells but not of epidermal stem 
cells were strongly elevated and methylation changes were strongly 
increased concerning more than 15% of protein-coding genes. 
Surprisingly, the majority of these alterations represented hyper-
methylations. Compared to non-lesional skin, TA cells from persist-
ing lesions comprised 22-fold more transcriptional changes, and 17% 
thereof were associated with respective methylation changes. In line 
with these data, ~40% of proteins associated with lesional TA cells 
were not present in TA cells derived from non-lesional and healthy 
skin.
Furthermore, we identified the hallmark psoriatic skin markers 
S100A9 and keratin 16 to be active already in the TA cell subtype.
In summary, our data suggest that TA cells, known to mediate epider-
mal renewal and psoriatic hyperproliferation, are altered at the epi-
genetic level already in the nonlesional skin of psoriasis patients. The 
occurence of psoriatic lesions is associated not only with an increase 
of these cells but also with a strongly altered transcriptome that al-
ready comprises features characteristic for the suprabasal psoriatic 
epidermis. Our results furthermore imply that longterm persistence 

of psoriatic lesions may affect the epigenetic pattern of keratinocyte 
subtypes.

P081 | IL-­17 pathway in hidradenitis 
suppurativa
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Hidradenitis suppurativa (HS), also known as acne inversa, is a 
chronic inflammatory disease characterized by painful skin lesions 
with destruction of skin architecture and purulent exudate. Despite 
the high burden for the patients, pathogenetic pathways underly-
ing HS remain obscure. As IL-17 is a key player in different chronic 
inflammatory conditions, we wondered if pathways involving IL-17 
family members are also active in HS. Expression studies in lesional 
skin of respective patients indicated massive levels of IL-17A and 
IL-17F, which even exceeded those in lesional skin of psoriasis pa-
tients. While expression of IL-17C and IL-17E was also increased in 
HS lesions compared to healthy skin, levels did not reach those in 
psoriasis. IL-17B and IL-17D were even downregulated in HS lesions 
compared to healthy skin. Flow cytometry-based separation of im-
mune cell populations present in lesional HS skin revealed IL-17A and 
IL-17F production specifically by CD4+ T cells. Detailed examination 
of CD4+ cells identified the CD25−/CCR4+/CCR10−/CCR6+/CXCR3− 
subpopulation, which clearly populates the HS skin, as main IL-17 
producers.
The effects of IL-17A/F on cells are mediated by a transmembrane 
receptor complex composed of IL-17RA and IL-17RC. Expression of 
receptor components in lesional skin was upregulated compared to 
that in perilesional skin of HS patients. Cell-specific studies assigned 
their expression mainly to keratinocytes and dermal fibroblasts, 
while the expression in dermal endothelial cells was rather low. To 
shed light on the concrete pathways IL-17A/F is involved in HS, we 
combined transcriptome analysis of HS skin and functional studies in 
vitro. Cutaneous RNA-seq and knowledge-based expression analy-
ses allowed the systems biological creation of a correlation network 
for the HS skin. Specific elements of the IL-17 pathways (including 
both induction and effects of IL-17) were substantiated by investi-
gating the generation/function of IL-17-producing CD4+ cells under 
different conditions and the effects of IL-17 on keratinocytes and 
dermal fibroblasts. Results revealed the promotion of neutrophilic 
infiltration as major function of IL-17 in HS skin, and that this func-
tion is specifically enhanced in the presence of another key player in 
HS, TNF-a. This therefore suggests IL-17 as being a crucial factor of 
the purulent exudation seen in HS and a potential therapeutic target 
for this condition.
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Background: Both scarring alopecias and psoriasis can cause diag-
nostic challenges in cases of minimal disease activity or in certain 
anatomical localisations such as the palmoplantar area. We aimed to 
explore non-invasive techniques which can add meaningful molecu-
lar information to support clinical diagnostic.
Methods: Here we report the diagnostic value of two non-invasive 
techniques, plucked hair follicles and epidermal sampling by tape 
stripping. 5-10 hair follicles from the scalp of patients with CDLE, 
psoriasis as well as healthy volunteers were plucked, cryosectioned, 
followed by RNA isolation. Hair follicle gene expression was ana-
lysed by microarray and quantitative real time PCR. Tape stripping 
was performed (10 consecutive CuDerm discs) from lesional psori-
atic and eczematous skin and from other erythrosquamous diseases 
as well as from non-lesional and healthy skin.
Results: A number of diagnostic features of CDLE can be linked to 
differentially expressed mRNA in epidermal material from plucked 
hair and these include genes related to apoptotic cell death, inter-
feron signature, complement activation and CD8+ T cell immune 
responses. The expression profiles of plucked hair follicles parallels 
published expression profiles of CDLE full biopsy lesions. Our tape 
stripping results show that IL-36γ is a reliable biomarker for the di-
agnosis of psoriasis. Its high expression in psoriatic lesional skin al-
lowed differentiation in clinically challenging cases, where even skin 
biopsy failed to provide diagnostic certainty.
Conclusions: Our results suggest that information obtained from 
plucked hair follicles may be sufficient to diagnose scalp LE. However, 
this hypothesis has to be further validated in routine clinical set-
tings. Quantification of IL-36γ levels in tape stripping samples is a 
highly specific diagnostic tool to identify psoriasis. As non-invasive 
diagnostic methods, both hair follicle analysis and tape stripping can 
complement or even replace more invasive techniques in the future 
and facilitate early diagnosis.

EPIDEMIOLOGY

P083 | Exposed children – protected parents: 
Shading of playgrounds as an intervention field of 
skin cancer and dermatological prevention
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Medicine, 68167 Mannheim, Germany

For the prevention of skin damage and skin cancer from UV ra-
diation, childhood represents a critical period of life. For children 
playgrounds are major resources for physical activity and social 
interaction. However, children in playgrounds are often exposed 
to sunlight. Against this background, it is surprising that sun expo-
sure and sun protection on playgrounds have internationally hardly 
been investigated so far. The present PLAyground Study MAnnheim 
(“PLASMA”) addresses this research gap, by evaluating and quanti-
fying the availability of shade in the total playground area and the 
main play area for children of 144 playgrounds in the German city 
Mannheim by innovative GIS technique (using GPS data, Google 
Maps, Google maps Calculator and Google Street View). In addition, 
associations with spatial characteristics (neighbourhood context, 
population density, social deprivation) were investigated by using 
Hierarchical Linear Modelling. The proportion of shaded area in the 
total playground area averaged 41.33% 0.27%, while the main play 
area for children was, on average, only 22.26% 21.10% in the shade. 
In many cases, children play totally unprotected under direct sun ex-
posure while parents and educators are in the shade. These findings 
were independent of socio-spatial characteristics.

P084 | Sunless tanning products: Healthy 
alternative or risky addition to tanning bed use?
K. Diehl; T. Görig; L. Schilling; S. Schneider
Heidelberg University, Medical Faculty Mannheim, Mannheim Institute of Public 
Health, Social and Preventive Medicine, 68167 Mannheim, Germany

Introduction: Sunless tanning products (STPs) are often promoted 
as “healthy alternative” to indoor and outdoor tanning. However, 
STP use may entail indirect risks, because individuals using STPs 
may tend to think that they have a darker skin tone, which in turn 
may result in risky tanning behavior, because they think their 
(overestimated) skin tone allows them to spend longer on tanning 
beds or in the sun without using sunscreen. We aimed to investi-
gate whether STP use is more common among tanning bed users 
(overestimation hypothesis) or whether STP users have a higher 
skin cancer risk and a higher risk awareness (healthy alternative 
hypothesis).
Methods: We used data from wave 2 of the National Cancer Aid 
Monitoring on Sunbed Use (NCAM), a nationwide representative 
cross-sectional sample (n = 3000, aged 14-45, 48.6% female) inter-
viewed via telephone. Differences between STP users and nonus-
ers regarding the abovementioned aspects were identified using 
chi-square-test.
Results: Tanning bed users showed a higher prevalence of STP 
use than past and never users (16.1% vs. 9.6% vs. 5.8%, P < 0.05). 
Although STP users had a higher skin cancer risk based on individual 
characteristics, they were less likely to have participated in a skin 
cancer screen. In addition, they were less risk aware regarding the 
risks of tanning beds than nonusers of STPs.
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Conclusion: We found a parallel use of STPs and tanning beds which 
supports the overestimation hypothesis. As mentioned above, this 
can have severe health consequences, because the “fake tan” of 
STPs may lead to an overestimation of the individual’s skin type, 
which may result in risky tanning behavior. The higher skin cancer 
risk of STP users may support the healthy alternative hypothesis; 
however, STP users were less risk aware, which contradicts this 
hypothesis. The results underline the importance of target group-
specific prevention to promote as safe use of STPs.

P085 | How important are attractiveness-­
related motives for tanning behavior? Findings 
from a nationwide representative survey
T. Görig; S. Schneider; L. Schilling; K. Diehl
Heidelberg University, Medical Faculty Mannheim, Mannheim Institute of Public 
Health, Social and Preventive Medicine, 68167 Mannheim, Germany

Background: Previous studies showed that attractiveness-related 
motives for tanning (ARM) are an important aspect for tanning be-
havior. We aimed to analyze ARM in a large representative sample 
with regard to sociodemographic characteristics and the perceived 
risk of ultraviolet radiation (UVR).
Methods: We used data from the nationwide representative 
National Cancer Aid Monitoring on Sunbed Use (NCAM; wave 3), 
which includes 3000 participants aged 14-45 years. We explored 
associations of ARM with various sociodemographic characteristics, 
tanning behavior, and risk perception of UVR.
Results: ARM were more likely to be relevant for participants aged 
18-35, participants with immigrant background, participants with 
a medium level of education, and participants without a partner. 
Those who highly agreed with ARM showed a lower risk percep-
tion regarding UVR, were more likely to tan indoor and outdoor, 
and had a higher sunburn frequency in summer. In predicting indoor 
and outdoor tanning behavior, we found the highest association for 
ARM (OR = 3.56 and OR = 10.24, both P < 0.001), while sociodemo-
graphic characteristics and risk perception played a rather minor role 
as factors preventing from UVR exposure.
Discussion: The NCAM showed that persons who tan with the 
aim to increase their attractiveness are more likely to have a lower 
risk awareness regarding UVR and to show risky tanning behav-
ior. Therewith, they have a greater risk for developing skin cancer. 
Instead of only emphasizing risks of UVR, future prevention meas-
ures should also focus on the reduction of the positive evaluation 
of tanned appearance and therewith a change in Western beauty 
ideals.

P086 | Frequency and comorbidities of eczema 
in an elderly population in Germany: results from 
augur
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Background & Objective: There is a lack of knowledge on the epide-
miology of inflammatory skin diseases in the elderly. A recent review 
(1) discovered only few studies on the prevalence of atopic eczema 
(AE) or hand eczema (HE) in the aged population. In addition, co-
morbidities of eczema in the elderly have been insufficiently investi-
gated thus far. Therefore, the aim of this study was to investigate the 
prevalence of atopic and hand eczema and associated comorbidities 
in an elderly mobile population in Germany.
Material & Methods: We analysed baseline data of the AugUR 
study (2), a cohort study in an elderly population conducted in 
Regensburg and surrounding areas (n = 1133; 45% female, median 
age: 76.7), with a focus on disease frequencies and the role of rel-
evant comorbidities.
To assess differences between persons with and without AE or HE, 
Pearson’s chi-square test or Fisher’s exact test was used. Analyses 
were performed using SAS.
Results: Among the1133 persons analysed, 3.3% (95%-confidence 
interval (CI) 2.31-4.47) reported a previous diagnosis of AE (59% fe-
male). Frequency of AE was highest in the group aged 85-89 years 
(4.4%, 95%-CI 1.22-10.99) and lowest in those aged 75-79 years 
(2.4%, 95%-CI 1.72-4.43).
16.2% of participants with AE reported a diagnosis of asthma as 
compared to 6.4% without AE (P = 0.033). Rheumatism (24.3% vs. 
13.2%, P = 0.053) and psoriasis (13.5% vs. 5.3%, P = 0.0497) tended 
to be more prevalent in patients with AE.
2.7% (95%-CI: 1.79-3.76) of study participants reported a previ-
ous diagnosis of HE (43% female). Frequency of HE was highest 
in the group aged 90-95 years (3.9%, 95%-CI 0.10-19.64), lowest 
in those aged 80-84 years (0.5%, 95%-CI 0.01-2.67). Psoriasis was 
associated with HE (16.7% vs. 5.3%, P = 0.0219) and rheumatism 
tended to be more prevalent in participants with HE (26.7% vs. 
13.2%, P = 0.0523).
There were no further significant associations with atopic or rele-
vant metabolic disorders for AE or HE.
Discussion: To our knowledge this is the first population-based study 
on atopic and hand eczema in highly aged individuals. The disease 
frequencies we found are lower than previously reported estimates. 
Wolkewitz et al. (3) reported a lifetime AE prevalence of 4.3% in an 
elderly population in Germany. Thyssen et al. (4) calculated a me-
dian weighted lifetime HE prevalence of 15% in a systematic review. 
More men than women reported hand eczema in our study, which 
was surprising. The association of AE and asthma is well established. 
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The associations between HE or AE and psoriasis might be results of 
misclassification bias, but recent research indicates that there may 
be also a psoriasis-eczema disease spectrum.
Epidemiological studies on skin diseases in the elderly with validated 
diagnoses and long-term follow-up observation are warranted.
References: 
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of skin conditions in the aged: A systematic review. J Tissue Viability 
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Background: Main risk factor for keratinocyte carcinoma (KC), the 
most common cancer worldwide, is solar ultraviolet radiation (UVR), 
which has led to the recognition of KC as occupational disease in 
Germany. However, outdoor occupations are very diverse with sub-
stantial differences in UVR exposure.
Objective: To compare KC and associated protective behavior in dif-
ferent high-risk outdoor professions and indoor workers as a control 
group.
Methods: Cross-sectional study among mountain guides, gardeners and 
farmers as well as office workers (control group) using a full body skin 
examination by board certified dermatologists and self-filled question-
naire on UVR awareness and exposure as well as protective behavior.
Results: A total of 348 outdoor workers (38.8% farmer, 35.3% gar-
dener, 25.9% mountain guides) and 215 office workers in Bavaria, 
Southern Germany participated in the study between March and 
September 2017 (46.9% women, 46.9 13.8 years).
Significant differences of UVR exposure as well as preventive behav-
ior were seen between the indoor and outdoor but also between the 
three outdoor professions (indoor workers 61.4%, mountain guides 
57.8%, farmers 31.9%, gardeners 27.6%). KC incl. actinic kerato-
sis was diagnosed in 33.3% of mountain guides, 27.4% of farmers, 
19.5% of gardeners and in 5.6% of indoor workers with significant 
differences between the outdoor professions and mountain guides 
at highest compared to farmers (OR = 2.6, 95% CI = 1.2-5.7).

Conclusion: Different outdoor professions carry different risks for 
KC and show different risk behavior and awareness. Future preven-
tion and awareness strategies therefore should be tailored to the 
specific needs and requirements of the respective target population.

P088 | Treatment of moderate-­to-­severe atopic 
dermatitis (AD) after the approval of the first 
biologic agent: results from the german national 
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TREATgermany collects comparative real life clinical data on pa-
tients with moderate-to-severe AD to generate information on the 
effectiveness and safety of therapies under real-life conditions. 
These include disease severity scores and patient-reported out-
comes using validated measurement instruments. Here, we describe 
the results of treatment modalities, with a special focus on patients 
who received dupilumab, and satisfaction of patients included in the 
registry from June 2016 until August 2018.

A total of 500 patients were recruited. At baseline, the mean ob-
jective SCORAD was 40.014.8 and the mean EASI was 14.611.2. The 
mean number of completely controlled weeks was 2.23.3 out of 12.

49.2% of the patients had received one or more systemic medi-
cations (excluding systemic corticosteroids) prior to baseline with cy-
closporine being the most frequently used drug (40.2%). 7.6% of the 
patients had received dupilumab until baseline. 212 of the patients 
had at least one follow-up visit (3 months after baseline). At V2, the 
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oSCORAD decreased to 32.615.3 and the EASI to 10.510.4, respec-
tively. The number of completely controlled weeks increased to 3.34.1.

Dupilumab was prescribed in 24.8% of the patients during the 
course of the registry. Of these, 48.4% had at least one follow-up 
visit. Treatment with Dupilumab significantly reduced the mean 
oSCORAD from 38.419.0 to 24.414.5, the EASI from 17.414.8 to 
7.39.6 and improved quality of life (DLQI at prescription: 9.36.9, at 
follow-up: 4.82.2) (P < 0.001). Moreover, the period of completely 
controlled weeks increased from 2.53.9 to 6.24.7 (P < 0.001).

This analysis from TREATgermany provides valuable informa-
tion about treatment effectiveness and preferences of adults with 
moderate-to-severe AD in Germany. As the registry continues, more 
comparative real-world evidence on immunomodulatory therapies 
will become available. It remains to be seen whether long term effi-
cacy and safety can be achieved by biologic treatment.

GENETICS

P089 | Evaluation of genetic variants in new-­
onset hidradenitis suppurativa patients by exome 
sequencing
C. Posch1,2; R. Ahn3; A. Wiala4; K. Rappersberger2,4; W. 
Liao5
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Background: Hidradenitis suppurativa (HS) is a chronic inflamma-
tory skin disease affecting up to 2% of adults. Recently, autosomal 
dominant genetic aberrations in the gamma-secretase pathway have 
been identified in HS families. Little is known about genetic variants 
in new-onset HS patients.
Objectives: To identify genetic aberrations in pedigrees of new-
onset HS.
Methods: Saliva samples of HS patients as well as their unaffected 
parents were collected and subject to whole exome sequencing 
(Illumina HiSeq 4000). Data were analyzed for Mendelian transmis-
sion patterns and de novo mutations. In silico prediction tools such 
as CADD and FATHMM were used to predict the functional impor-
tance of potential disease-associated variants.
Results: Four families with one affected child and two healthy 
parents, as well as one family with two affected, two un-affected 
children and their healthy parents were analyzed. Five out of six 
HS patients were male (83%). On average, HS patients were 38 
(26-46) years old and reported an average disease duration of 12 
(3-25) years. Patients had an average body mass index of 28.8 (22-
34). None of the patients ever had severe acne. 50% were smokers. 
Reported co-morbidities were psoriasis in one patient, arterial hy-
pertension in one HS patient, and Crohn’s disease in another.

Sequencing revealed an average of 33.8M (SD 6.1) reads per sample, 
representing an average coverage of over 60X in target regions, with 
over 85% of bases having at least 30X coverage. Herein we present 
an analysis of variants identified in the gamma secretase pathway 
as well as novel variants identified in other pathways. Natural lan-
guage processing was used to identify EGFR, AHR, TLR2, and NFkB 
signaling as potential targets involved in HS pathogenesis. To our 
knowledge, this is one of the first studies to use an exome sequence 
approach to evaluate genetic variants in HS.
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Introduction: Acral lentiginous melanoma (ALM) is one of four major 
histological subtypes of cutaneous melanoma (1). ALM represents 
an aggressive melanoma subtype with only a minority of tumors har-
boring known therapeutic relevant mutations and therefore limited 
therapeutic options.
Method and material: 50 samples from 26 male and 24 female 
patients with the diagnosis of ALM were analyzed with a 29 ‘tar-
geted next-generation-sequencing’ panel in the Department of 
Dermatology, University Hospital Essen, Germany.
Tumor tissue was identified and DNA with sufficient quality for 
genetic analysis isolated after macrodissection using the QIAamp® 
DNA-Mini-Kit. The study was performed in accordance with the 
guidelines of the ethics committee of the medical faculty of the 
University Duisburg-Essen.
The sequencing and data analysis were done on an Illumina MiSeq® 
sequencer.
Results: In 26 cases the tumor was located volar, in 10 dorsal, in 13 in 
other locations such as subungual, volar/dorsal foot edge, interdigi-
tal, and in 1 tumor the exact location was unknown.
After exclusion of known SNPs, mutations in protein coding gene 
domains were found in 41 samples (82%). In 9 cases (18%) no muta-
tions were identified, and tumors classified as wild-type.
A BRAF mutation was identified in 15 (30%) samples, NRAS muta-
tions in 14 (28%) samples, NF1 mutations in 7 (14%) samples, and 
KIT mutations in 3 (6%) samples. Tumors situated on volar sites pre-
sented a higher frequency of NRAS and NF1 mutations compared to 
dorsal sites, 30.7% (8/26) vs. 20% (2/10) and 15.3% (4/26) vs. 10% 
(1/10) respectively. Mutations in TERT promoter were observed 
in 14 (28%) samples, seven co-harboring BRAF mutations. TERT 
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promoter mutations were more frequent in tumors on dorsal sites 
42% (6/14) than in tumors arising on volar sites 28.5% (4/14).
Other rare mutations were found in the following genes: GNAQ, 
ARID1A, ARID2, IDH, PTEN, PIK3CA, SMARCA4, EZH2, BAP1, 
WT1, and TP53.
Discussion: The frequency of mutations identified in the BRAF, 
NRAS, and KIT gene is less than what is described in the literature 
(2-4). MAPK activating mutations (i.e. NF1, RAS, KIT, BRAF) were 
identified in 64% of tumors, leaving 36% of samples where muta-
tions activating this pathway remain unknown. The relatively high 
frequency of TERT promoter mutations identified (28%) was un-
expected and needs to be further investigated. Our data indicate 
that the location of tumor development influences the genetic fin-
gerprint of ALMs. ALMs arising from dorsal sites should be distin-
guished from those on volar sites, demonstrating a different genetic 
pathogenesis and probably biological behavior. Further experiments 
are planned to better characterize the genetic alterations leading to 
acral melanoma, in particular in tumors where no activating muta-
tion was identified.
References: 
1. Goydos JS, Shoen SL. Acral Lentiginous Melanoma. Cancer Treat 
Res 2016;167:321-9.
2. Haugh AM, Zhang B, Quan VL, Garfield EM, Bubley JA, Kudalkar E, 
et al. Distinct Patterns of Acral Melanoma Based on Site and Relative 
Sun Exposure. J Invest Dermatol 2018;138(2):384-393.
3. Liang WS, Hendricks W, Kiefer J, Schmidt J, Sekar S, Carpten J, et 
al. Integrated genomic analyses reveal frequent TERT aberrations in 
acral melanoma. Genome Res 2017;27(4):524-532.
4. Curtin JA, Busam K, Pinkel D, Bastian BC. Somatic activation of 
KIT in distinct subtypes of melanoma. J Clin Oncol 2006.
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Previously, we uncovered a hypomorphic mutation in the CD18 gene 
coding for the common chain of the β2 integrins, to be responsible for 
a severely reduced expression of 5% of CD18 wild-type expression. 
This CD18 hypomorphic mutation leads—if backcrossed to the PL/J 
mouse strain—to a psoriasiform dermatitis which proved to be very 
valuable to elucidate the polygenic base of psoriasis. In contrast, the 
same CD18 hypomorphic mutation on the C57BL/6J background did 
not demonstrate this psoriasiform phenotype. Employing a genome-
wide linkage analysis and congenic approach, two major loci were 
identified on chromosome 10 as contributing to the development 

of psoriasiform dermatitis under the condition of low CD18 expres-
sion in CD18 hypomorphic PL/J mice. However, the responsible gene 
mutations have not yet been fully elucidated. To identify mutations 
specific to recessive susceptibility for PL/J alleles or a dominant sup-
pressing C57BL/6J inheritance, we have performed whole exome se-
quencing of three CD18 hypo PL/J and three CD18 hypo C57BL/6J 
mice strains. This analysis revealed 25 719 to 563 single-nucleotide 
variants in the coding region of PL/J hypo compared to C57BL/6J 
mice. We have detected 339 non-synonymous mutations on chro-
mosome 10 in all three CD18 hypomorphic PL/J mice, but not in the 
CD18 hypomorphic C57BL/6J mice. Moreover, we extracted 267 
locus-specific mutations in PL/J hypo mice. Our data indicate that 
different combinations of mutations in disease-causing genes most 
likely contribute to the precipitation of the psoriasiform phenotype. 
We are currently exploring the possible role of these locus-specific 
mutations in psoriasiform disease observed in CD18 hypomorphic 
mice. In conclusion, these studies will further empower our under-
standing of psoriasis and related autoimmune disorders.

P092 | Desmoplakin gene variants and risk 
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Background: Desmoplakin (DSP) anchors intermediate filament (IF) 
networks to the desmosomes that are cell-cell adhesion complexes. 
Depending on the cell type, DSP binds to different kinds of IFs, 
keratins (Ks) in simple and stratified epithelia and class III IF proteins 
desmin in cardiomyocytes and vimentin in meningiomal and certain 
arachnoidal cells. DSP gene variants have been associated with het-
erogeneous inherited diseases that variably result in arrhythmogenic 
cardiomyopathy, skin and hair defects. However, many aspects of 
the genotype-phenotype relationship remain poorly understood. 
We here analyzed eight amino acid substitutions that are located 
within the IF-binding region of the carboxyl (C) terminus of DSP and 
were identified in human patients. We investigated their effects 
on the interaction of DSP with various Ks and type III IF proteins 
to determine if they could be correlated with the reported clinical 
phenotype(s).
Methods: The recombinant IF proteins were expressed in bacteria 
and purified to apparent homogeneity. They were then dialyzed in 
buffer conditions favoring their hetero- or homo-dimerization for 
Ks or vimentin and desmin, respectively, and immobilized on ni-
trocellulose membranes. The proteins enhanced green fluorescent 
protein (EGFP), as control, and EGFP-DSP C-terminus, with or with-
out amino acid substitutions, were expressed in transfected human 
epithelial kidney 293T cells. The soluble fraction of these cells was 
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used for fluorescence overlay binding assays. All experiments were 
performed in triplicate and independently repeated at least 3 times.
Results: Using a fluorescence-based overlay assay, we found that 
four single amino acid substitutions in the C-terminus of DSP, 
p.(Gln2295His), p.(Arg2366Cys), p.(Gly2375Arg) and p.(Ala2655Asp) 
systematically diminished its binding to all tested IF proteins, K1/
K10, K5/K14, K8/K18, vimentin and desmin. Therefore, these muta-
tions could be pathogenic. However, a survey of the published clini-
cal phenotypes associated with inherited variants, which specifically 
alter the sequence of the DSP C-terminus, indicates that they are ex-
ceptionally pathogenic in a heterozygous state. The other analyzed 
substitutions p.(Glu2343Lys) and p. (Arg2639Gln), or p.(Asp2512Tyr) 
and p.(Arg2541Ser) had weak or no significant impact, respec-
tively, suggesting that they are not pathogenic. Truncation of the 
C-extremity of the DSP C-terminus reduced its binding to all IF pro-
teins. Our data explain the clinical phenotypes observed with ho-
mozygous and compound heterozygous DSP variants that reduce 
the IF-binding activity of DSP.
Conclusions: In vitro analysis of the IF-binding properties of the 
DSP C-terminus variants is helpful to corroborate genetic-based 
prediction models. Our findings indicate that DSP interacts with Ks 
and desmin with the same set of binding sites. Therefore, it is likely 
that homozygous or compound heterozygous DSP variants, which 
reduce the IF-binding activity, will be systematically pathogenic in 
both the skin and the heart.
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Epidermolytic ichthyosis (EI) is a skin fragility disorder caused by 
heterozygous mutations in KRT1 or KRT10. Keratins K10 and K1 
polymerise to build the intermediate filament (IF) cytoskeleton of 
epidermal suprabasal keratinocytes. Mutant keratins integrate into 
this, resulting in fragility and collapse upon mild stress, leading to 
IF aggregate formation and epidermal blistering at birth. This pro-
gresses to highly disfiguring hyperkeratotic plaques in adulthood 
that are frequently colonised by bacteria and crack. Therapeutic 
options are scarce, primarily relying on application of antibiotics, to 
prevent bacterial colonisation, and topical emollients, to soften hy-
perkeratotic regions. As EI is difficult to treat and currently lacks a 
cure, there is an acute need for novel therapies. Heterozygous par-
ents of patients with recessive EI and heterozygous K10 knockout 
mice express only one KRT10 allele. As they are phenotypically un-
affected, these cases demonstrate that one KRT10 allele is sufficient 

to support normal skin function. Elimination of mutant keratins in EI 
patients should therefore result in curation of the disease.
Transcription activator-like effector nucleases (TALENs) are designer 
nucleases that can be used to introduce frameshift mutations and 
inactivate targeted genes. TALENs can be efficiently constructed 
to specifically target many genomic regions with few design param-
eters, while off-target effects are rare.
TALENs were designed to specifically target a region of KRT10, up-
stream of a PTC known to induce knockout. These proved efficient 
at gene disruption (42% efficiency) without selection. Mutant KRT10 
knockout was confirmed at the RNA and protein level in isolated 
modified clones. Following this, reversion of the cytoskeleton fragil-
ity phenotype associated with EI was observed following immuno-
fluorescent analysis of differentiated monolayers, concurrent with 
immunofluorescent and electron microscopy examination of murine 
xenografts. Off-target activity was not observed at 22 predicted 
sites via next-generation sequencing (NGS), confirming the safety of 
this approach.
These studies demonstrate the development of an ex vivo gene ed-
iting therapy for EI, using TALENs to knockout dominant-negative 
mutant KRT10 alleles in keratinocytes to permanently cure the dis-
ease. We aim to take a skin biopsy from an EI patient, isolate, grow 
and treat KSCs with TALENs to phenotypically correct cells prior to 
grafting these onto the patient’s skin as an effective ex vivo therapy 
for 95.5% of dominant-negative EI cases.

P094 | Generation and characterization of 
a SNAP29 knockout in immortalized human 
fibroblasts using CRISPR/Cas9
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Emmert
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18057 Rostock, Germany

Loss-of-function mutations in the SNAP29 gene have been discov-
ered to be the cause of the rare autosomal-recessive neurocutane-
ous human CEDNIK (Cerebral Dysgenesis, Neuropathy, Ichthyosis, 
Keratoderma) syndrome. SNAP29 is a SNARE (Soluble NSF 
Attachment Protein (SNAP) Receptor) protein involved in membrane 
fusion and thereby epidermal differentiation as well as the formation 
of primary cilia and autophagy. Due to the small collective of availa-
ble patients, we formerly generated a total as well as a keratinocyte-
specific Snap29 knockout mouse line to study the molecular roles of 
SNAP29. Loss of SNAP29 resulted in epidermal hyperproliferation, 
abnormal keratinocyte differentiation and impaired epidermal bar-
rier formation. In order to further examine the function of SNAP29 
in autophagy and intercellular transport processes, we applied the 
CRISPR/Cas9 technique to generate a human SNAP29 knockout cell 
line. CRISPR/Cas9 is a very potent technique allowing site-specific 
gene knockout. Using lentiviral transduction rather than mere plas-
mid transfection which was much less efficient, we were able to 
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generate a homozygous SNAP29 knockout in immortalized human 
MRC5Vi fibroblasts. Already in cell culture these cells showed mor-
phological atypia and a reduced proliferation rate compared to wild-
type cells. Sequence analysis revealed a homozygous mutation in 
exon 1 of SNAP29—a deletion of 28 bp and subsequent substitution 
with 5 bp leading to a frameshift and early truncation after 45 amino 
acids with only the first 13 amino acids unchanged from the wild-
type protein. SNAP29 mRNA and protein expression analyses in-
cluding immunofluorescence labeling as well as enhanced autophagy 
and endoplasmatic reticulum stress detection via Western blotting 
of LC3B-I, LC3B-II, p62/SQSTM1, and CHOP levels will complete 
the primary characterization of the knockout cells. We now have a 
unique tool at hand to further study the molecular roles of SNAP29 
and showed that an essential gene for life development is dispensa-
ble on a cellular level.
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Autosomal dominant Huriez syndrome is characterized by scle-
roatrophy of the fingers and toes, palmoplantar keratoderma, and 
susceptibility to cutaneous squamous cell carcinoma (CSCC). The 
disease is based on heterozygous mutations in the skin-specific 
isoform of SWI/SNF-Related, Matrix-Associated Actin-Dependent 
Regulator Of Chromatin, Subfamily A, Containing DEAD/H Box 1 
(SMARCAD1) leading to haploinsufficiency.
SMARCAD1 plays a role in the DNA double strand repair. 
SMARCAD1-deficient keratinocytes and fibroblasts exhibited im-
paired repair of DNA double strand breaks, proliferated slowly and 
were prone to a senescent phenotype.
As DNA damage and senescence induction have been linked to the 
type I interferon (IFN) pathway, we analysed the expression of type I 
IFN-stimulated genes in SMARCAD1-deficient fibroblasts.
Cultured SMARCAD1-deficient fibroblasts did not show elevated 
mRNA expression of type I IFN-stimulated genes even when ex-
posed to UV-irradiation.
Instead, stimulation of the cells with the viral mimic poly I:C resulted 
in an enhanced induction of type I IFN. Further expression analysis 
showed significant upregulation of toll like receptor 3 (TLR3). TLR3 is 
a pattern recognition receptor of the innate immune system leading 
to type I IFN upon ligation with double stranded RNA. Interestingly, 
TLR3 upregulation and associated susceptibility to poly I:C has been 
described in systemic sclerosis. These data suggest that there might 
be a common mechanism of inflammation induced fibrosis, and 

warrant further investigation of DNA damage associated immune 
responses.
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Atopic dermatitis (AD) is a common multifactorial inflammatory skin 
disease with a strong hereditary component. Previous association 
studies of AD have identified over 30 genetic susceptibility loci of 
common frequency (MAF ≥ 5%), but only a few were resolved to be 
functional variants. In the current study we systematically evaluated 
the contribution of coding and low frequency variants to AD sus-
ceptibility using the exome chip for 1913 German AD patients and 
14 295 controls followed by replication in 4379 AD cases and 11 724 
controls of European descent. Single variant and gene-based associa-
tion analyses identified DOK2 (OR = 0.64; p lead SNP = 5.74 × 10−11; 
p DOK2 = 6.19 × 10−14) as novel genome-wide significant AD sus-
ceptibility gene harbouring numerous missense variants of low 
(MAF < 5%) and rare frequency (MAF < 1%). Sequence and struc-
tural analyses showed that risk variants in DOK2 in combination 
with a novel missense AD risk variant in CD200R1 (OR = 1.16; 
P = 2.38 × 10−7) together may affect tyrosine phosphorylation sites 
in DOK2 and CD200R1 important for anti-inflammatory signalling 
and thus linking these two genes with an inherited reduced anti-
inflammatory response in AD.
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P097 | RNA Profiling of Bullous Pemphigoid 
Patient Skin
C. Schwarm1,2; M. M. Holtsche1,2; C. M. Hammers1,2; 
A. Dieterich1,2; O. Horváth3; M. Sárdy3; A. Franke4; M. 
Hirose1,2; A. Künstner2; M. Freitag2; H. Busch1,2; C. D. 
Sadik1,2; D. Zillikens1,2; E. Schmidt1,2; S. Ibrahim1,2; German 
AIBD Study Group1

1CRU 303 - Pemphigoid Diseases, Lübeck;  2Lübecker Institut für Experimentelle 
Dermatologie, Lübeck;  3LMU Department of Dermatology and Allergology, 
Munich;  4IKMB CAU, Kiel

Bullous Pemphigoid (BP) is the most common autoimmune skin 
blistering disease, with a high prevalence in the ageing population. 
Although it is understood that local autoinflammatory processes 
lead to the formation of the characteristic blistering phenotype at 
the dermal-epidermal junction (DEJ), and some modulatory factors 
have been identified, a comprehensive transcriptomic study in BP 
patient skin has not yet been performed.
To understand the processes leading to effector cell recruitment 
and blister formation in BP, we analysed the transcriptome of 14 
BP patients at perilesional (>2 cm from lesion) and matching, un-
affected biopsy sites along with 9 age- and sex-matched control 
biopsies. This analysis was complemented by the addition 15 near-
lesional (<2 cm from lesion) biopsies, representing a more acute 
stage of the disease.
Gene ontology enrichment analyses indicated a clear pro-
inflammatory shift in BP patient skin, increasing with near-lesional 
proximity as well as disease associations of the expression profiles 
with multiple sclerosis, peeling skin syndrome and multiple mito-
chondrial disorders. Intriguingly, no difference could be observed 
between nonlesional and perilesional biopsy of BP patients, sug-
gesting that non-lesional skin of BP patients is already in an in-
flammatory state, despite the absence of lesions. Coupled with 
the pro-inflammatory shift in perilesional and near-lesional biop-
sies, an inversely proportional expression change of mitochondrial 
protein coding genes, both of nuclear and mitochondrial encod-
ing, was observed, despite an in-silico predicted influx of pro-
inflammatory cells and increased energy demand. Previously, we 
have provided evidence for dysfunctional mitochondria as a puta-
tive disease mechanism of BP, with the current findings matching 
this hypothesis.
Furthermore, we performed RNA variant calling to identify intra-
patient, somatic mutations that may aide disease development. 
Genes harbouring deleterious somatic mutations in lesional prox-
imity included ITGA6 and DST (BP230), the former critical for DEJ 
anchoring, the latter one of the two known BP antigens. Among oth-
ers, further deleterious variants were found in immunomodulatory 
genes, such as FRP1 and LRR1.
In light of these findings, we suggest that somatic mutations may 
play a role in weakening skin adhesion and/or promote inflammation 
locally, thereby driving the disease towards blister formation, possi-
bly in conjunction with dysfunctional mitochondria further contrib-
uting to the inflammation.

P098 | Mitochondrial mutations in pemphigus 
vulgaris
M. Witte; D. Zillikens; S. Ibrahim
University of Lübeck, Dermatology, Lübeck, Germany

Background: Pemphigus vulgaris is an autoimmune skin blistering 
disease with autoantibodies directed against Desmoglein 3 (and 
1). While genetic determinants involved in the development of PV 
have been investigated in genome-wide association studies, mito-
chondrial genetic determinants enhancing the susceptibility to PV or 
protecting from developing the disease remain poorly explored. The 
mitochondrion is an exceptional organelle in eukaryotic cells. It is the 
key energy producer of cells, and it has its own genome, replication 
and transcription machinery. Mitochondrial dysfunction has been 
reported to contribute to a wide range of disorders. Their role in PV 
has been hinted by the existence of antimitochondrial antibodies in 
the sera of PV-patients.
Objective: In this study we investigated the mitochondrial genome 
of PV patients in order to elucidate mitochondrial polymorphisms 
associated with an in- or decreased risk of developing PV and their 
potential impact on cellular functions.
Methods: We sequenced the mitochondrial genome of 216 
German PV-patients and 425 sex-, age- and ethnicity-matched con-
trols using a next-generation sequencing approach on the MiSeq 
Illumina platform. The sequencing data were compared against the 
revised Cambridge Reference Sequence (rCRS) of human mtDNA 
(GenBank NC_012920.1) and SNP-wise and gene-wise analysis was 
performed.
Results: We found significantly associated variants in the ATP6 
gene. ATP6 encodes the subunit 6 of the mitochondrial ATP syn-
thase (complex V), which is responsible for the final step of oxida-
tive phosphorylation in the electron transport chain. Particularly, 
we found a heteroplasmic mutation, occurring in 10.3% of the 
PV-patients and none of the control samples (P < 0.0001). Further 
studies will elucidate the exact influence of this mutation on the 
cellular functions.
Conclusions: This study shows that mitochondrial mutations are as-
sociated with PV and might be pathomechanistically involved in the 
occurrence of the disease. In this study, we found a mutation in the 
ATP6-gene, which is associated with PV.

info:ddbj-embl-genbank/NC_012920.1
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P099 | Sodium chloride is an ionic checkpoint 
for human Th2 cell responses and shapes the 
atopic skin microenvironment
J. Matthias1,2; H. Meinl1,2; J. Maul3; Y. Chao1,2; R. Noster4; H. 
Gerstenberg1; S. Donakonda1,2; T. Biedermann1; P. Knolle1,2; 
D. Baumjohann3; H. Gerstenberg1; C. E. Zielinski1,2

1Technical University of Munich, Center for Translational Cancer Research 
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Immunology, 81675 Munich, Germany;  4Charité-Universitätsmedizin Berlin, 
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There has been a strong increase in the incidence of allergic dis-
eases over the last 50 years. Environmental factors most likely ac-
count for this phenomenon. However, the nature of these factors 
and the mode of action by which they induce the type 2 immune 
deviation, which is characteristic of atopic diseases, remain un-
clear. It has previously been reported that dietary sodium chloride 
promotes the polarization of Th17 cells with implications for auto-
immune diseases such as multiple sclerosis. Here, we demonstrate 
that sodium chloride also potently promotes Th2 cell responses 
on multiple regulatory levels. Sodium chloride enhanced IL-4 and 
IL-13 production while suppressing IFN-g production in effector 
T cells. It diverted alternative T cell fates into the Th2 cell phe-
notype and also induced de novo Th2 cell polarization from naïve 
T cell precursors. Mechanistically, it exerted its effects via the 
osmosensitive transcription factor NFAT5 and the kinase SGK-1, 
which regulated Th2 signature cytokines and master transcription 
factors in hyperosmolar salt conditions. The skin of patients suf-
fering from atopic dermatitis contained highly elevated amounts 
of sodium compared to non-lesional atopic and healthy skin. This 
demonstrates that sodium chloride represents a so far overlooked 
cutaneous microenvironmental factor in atopic dermatitis that can 
induce Th2 cell responses, the orchestrators of allergic diseases. 
Together, our data propose ionic signaling through sodium chloride 
as a novel checkpoint and potential therapeutic target for type 2 
immunity and its associated allergic diseases.

P100 | The leukocyte compartment in 
subcutaneous white adipose tissue—an 
immunological compartment apart from the skin?
M. Brüggen1,2; J. Strobl2; N. Li1,3; F. Koszik2; R. Naito2,4; M. 
Zeida5; H. Kiprov6; L. French1,3; G. Stingl2
1University Hospital Zurich, Dpt of Dermatology, 8091 Zurich, Switzerland;  
2Medical University of Vienna, Dpt of Dermatology, 1090 Vienna, Austria;  
3University Zurich, Faculty of Medicine, 8091 Zurich, Switzerland;  4Fukuoka 
University Faculty of Medicine, Dpt of Dermatology, Fukuoka, Japan;  5Medical 
University of Vienna, Dpt of Internal Medicine III, Div of Endocrinology and 
Metabolism, Vienna, Austria;  6Private Hospital Kiprov, Vienna, Austria

In contrast to the well-characterized leukocytic compartment in 
human skin, relatively little is known about the one residing in the fat 
layer beneath. To address this issue, we collected thigh-liposuction-
derived subcutaneous white adipose tissue (SWAT; n = 14) from 
healthy young women, normal skin (n = 8) and blood (n = 8), isolated 
the leukocytes from these compartments, characterized them by 
FACS and subjected them to cytokine stimulation assays. In addi-
tion, we performed in situ multicolor immunofluorescence stainings. 
We found major differences between SWAT and skin leukocytes: 
while T cells outnumbered mononuclear phagocytes in the skin, 
macrophages constituted the largest population (>50%) among 
SWAT leukocytes, followed by T cells (ca. 25%) and several minor 
leukocyte subsets such as natural killer cells, dendritic cells, type 2 
innate lymphoid cells and eosinophils). These leukocytes were es-
sentially confined to connective tissue septa separating individual 
lobules of adipose tissue. The majority of SWAT-macrophages ex-
hibited an M2 phenotype. Most SWAT-T cells, composed of about 
equal proportions of type 1- and type 2-polarized cells, belonged to 
the memory subset and half of them were tissue-resident (mostly 
CD69+CD103+). Our data constitute the basis for further experi-
ments investigating features and functions of SWAT-leukocytes 
under physiologic and pathologic conditions and studying the inter-
play with their symbionts.

P101 | Analysis of immune cell populations in 
systemic sclerosis
J. Haub1,2; V. K. Raker1,3; N. Lorenz1,2; E. Wagner4; D. 
Schuppan2,5; K. Steinbrink1,6

1Division for Experimental and Translational Immunodermatology, Department 
of Dermatology, 55131 Mainz, Germany;  2Research Center for Immunotherapy, 
University Medical Center Mainz, 55131 Mainz;  3University Medical Center, 
Center for Thrombosis and Hemostasis, Mainz;  4National Cancer Research 
Center, Madrid;  5Institute of Translational Immunology, University Medical 
Center Mainz, 55131 Mainz, Germany;  6University Medical Center, Department 
of Dermatology, Münster

Systemic sclerosis (scleroderma) is a chronic and severe autoimmune 
disease with unknown etiology and is associated by the progres-
sive development of fibrosis in the skin and internal organs such as 
lungs, heart, kidney and the gastrointestinal tract. Cutaneous fibro-
sis is characterized by disproportionate accumulation of collagens 
and other extracellular matrix substances. However, involvement 
of innate immune cells and the sequence of inflammatory events 
in the early phase of the disease have not been addressed so far. 
For this purpose, we studied a murine model of spontaneous sys-
temic sclerosis: the fos-related antigen-2 mouse (fra-2). These mice 
overexpress fra-2 under MHCI promotor control and spontane-
ously develop vasculopathy, inflammation and fibrosis of the skin 
and internal organs to dyspnea at week 15-17. Starting at week 12 
mice show massive dermal and pulmonary fibrosis leading as dem-
onstrated by a significant enhancement of dermal thickness (H&E) 
and a pronounced cutaneous collagen accumulation (Goldner’s 
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trichrome, hydroxyproline assay). In Fra-2 mice we observed the in-
flammatory response during week 5-9 of life. Flow cytometric analy-
sis of the skin demonstrated an early cellular infiltrate which peaked 
at week 5 mainly consisting of CD45+CD11b+ immune cells. Further 
characterization revealed activated myeloid cells (CD11b+MHCII+) 
and inflammatory monocytes (CD11b+Ly6C+) as major skin infil-
trate. Further characterization indicated terminally differentiated 
macrophages, consisting of CD206+CD301b+ and TNF-α+ CD11b+ 
myeloid cells in the skin. Furthermore, we found an increased fre-
quencies of CD45+CD11b+ immune cells at week 5-9 and of inflam-
matory monocytes CD11b+Ly6C+ in the blood at week 3.
Besides the myeloid cell infiltration, Fra-2 mice exhibited enhanced 
frequencies of CD4+ T cells compared to CD8+ T cells in the skin. 
However, Fra-2 mice displayed reduced percentages of CD4+Foxp3+ 
regulatory T cells in the skin, lymph nodes and lung.
Our findings determine a massive myeloid and lymphoid infiltration 
and reduced Treg frequencies contributing to fibrosis development 
in Fra-2 mice and may attend as targets for novel therapeutic strate-
gies in fibrosis.

P102 | Relevance of neutrophil extracellular 
traps during vessel damage in skin-­limited IgA 
immune complex vasculitis
S. Mayer-Hain1; K. Pappelbaum1; M. Neufeld1,2; C. 
Mitschang2; C. von Hodenberg2; F. Schedel2; J. Ehrchen1,2; J. 
Roth3; T. Vogl3; C. Sunderkötter1,4

1Department of translational dermatoinfectiology, Münster;  2Department of 
Dermatology, dermatology clinic, Münster;  3Institute of Immunology, Münster;  
4Department of Dermatology, dermatology clinic, Halle Saale

Immune complex vasculitis (ICV) is a vascular inflammation that 
mainly affects small blood vessels. Initial steps are formation 
of immune complexes (IC) in the vessel, followed by neutrophil 
(PMN) and IC interaction, accumulation, deposition, activation and 
ensuing destruction of vessel wall. It is unknown how and which 
cytotoxic components cause the vessel damage. Stimulated PMN 
produce extracellular structures called neutrophil extracellular 
traps (NET). NETs are filaments of decondensed chromatin associ-
ated with proteins like histones, elastase and myeloperoxidases 
(MPO) which can have a cytotoxic effect to the endothelium. 
NETosis is stimulated by several molecules, like ICs, but the rel-
evance in importance in skin-limited IgA ICV is unknown. The ob-
jective was to investigate the impact of NETs from human PMN on 
vessel damage during skin-limited IgA ICV in vivo, in vitro and ex 
vivo. We confirmed that PMN of skin-limited IgA ICV patients are 
able to release high amounts of NET after stimulation with IgA im-
mune complexes. Accompanying, we found serum molecules IL-6 
and S100A8/S100A9 prestimulating the PMN to react even en-
hanced. Additionally we were able to prove the presence of highly 
cytotoxic NET structures in lesion tissue from skin-limited IgA ICV 
patients and were able to reconstruct the in vivo conditions with 

a shear-flow system showing the cytotoxic capacity of NET. In our 
mouse model a degradation of DNA after inducing vasculitis re-
sulted in an improved disease outcome. These findings indicate 
the importance of PMN and NET during the evolvement of vessel 
damage in skin-limited IgA ICV.

P103 | The Yersinia outer protein M (YopM) 
reduces keratinocyte hyperproliferation and 
neutrophil infiltration psoriasis-­like inflammation 
in mice
M. Schneeweiß1; M. Poceva2; A. Gossens2; C. Rüter2; M. A. 
Schmidt2; K. Loser1

1University of Münster, Experimental Dermatology, 48149 Münster, Germany;  
2University of Münster, Center for Molecular Biology of Inflammation, 
48149 Münster, Germany

Psoriasis is an inflammatory skin disease affecting around 2%-4% 
of the western European population. Patients suffer from red, itchy 
and scaly plaques and an impaired quality of life. Several treatment 
options are available, but with higher efficacy often toxicity and/or 
therapy costs are rising.
The Yersinia outer protein M (YopM) was the first bacterial effector 
protein discovered to be a cell-penetrating peptide (CPP), meaning 
it is able to autonomously enter eukaryotic cells independent of the 
T3 secretion system. It has been demonstrated that recombinant 
YopM (rYopM) down-regulated the expression of pro-inflammatory 
cytokines, like TNF-alpha or IL-1beta, after penetration of the host 
cell. Current theories about the mechanism of action focus on the 
inhibition of caspase-1 activation by either binding directly to pro-
caspase-1 or to the scaffolding protein IQGAP1 and the downstream 
inhibition of the formation of the NLRP3 inflammasome. Hence, 
rYopM might be a promising molecule for further investigation in 
the context of local therapies for inflammatory skin diseases like 
psoriasis.
Subcutaneous injection of full-length rYopM already showed prom-
ising results in ongoing imiquimod (IMQ)-induced psoriasis-like skin 
inflammation in mice. To narrow down the functional groups of the 
protein a truncated version of the protein was generated where only 
the two N-terminal α-helices (essential for translocation) and the first 
three leucine-rich repeats (LRRs) are present, called rYopMLRR1-3. 
As a negative control a construct wherein only the first three LRRs 
are missing was used, termed rYopMΔNLS1. To elicit psoriasis-like 
inflammation in mice, the animals were creamed daily with 62.5 mg 
of Aldara, containing 5% IMQ on the shaved lower back for 8 con-
secutive days. Following disease onset the mice were additionally 
injected with 50 μg rYopM, rYopMLRR1-3, rYopMΔNLS1 or PBS 
as control on a daily basis. Throughout the experiment the clini-
cal score of the mice was determined and on the final day of the 
experiment skin samples were taken for histological examination, 
RNA analysis and protein quantification. The results clearly showed 
a reduced clinical score and scratching behavior of the rYopM and 
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rYopMLRR1-3 treated animals, which was reflected in the reduced 
epidermal thickness as assessed by hematoxylin & eosin staining. 
Furthermore, keratinocyte proliferation was examined by the means 
of Ki-67 stainings and was markedly decreased in these groups re-
sulting in lower levels of acanthosis. The quantification of inflam-
matory protein levels in the skin revealed reduced concentrations 
of pro-inflammatory and psoriasis-associated cytokines, like IL-17A, 
TNF-alpha or IL-1beta, as well as neutrophil-attracting chemokines, 
like CXCL1 and CXCL5. This finding was also confirmed by RNA-seq 
analysis, suggesting a similar mode of action of rYopM and rYopM-
LRR1-3. Consequently, rYopM and rYopMLRR1-3 treatment sig-
nificantly impaired neutrophil immigration into affected skin areas. 
Therefore, the anti-inflammatory capacity of rYopM treatment in 
psoriasis-like skin inflammation has clearly been shown. In addition, 
the essential part of rYopM for mediating this effect was narrowed 
down to the first three leucine-rich-repeats.
To sum this up, YopM is a promising target for further analysis in the 
context of local treatment of inflammatory skin diseases.

P104 (OP02/06) | Disruption of the 
eye’s immune privilege in mice with 4-­1BB 
overexpression in basal keratinocytes
E. Gonnelli1; M. Kasper2; V. Kupas1; D. Bauer2; A. 
Heiligenhaus2; K. Loser1

1University of Münster, Experimental Dermatology, 48149 Münster;  2Franziskus 
Hospital, Experimental Ophthalmology, 48145 Münster

The 4-1BB protein (also called CD137 and TNFRS9) belongs to 
the tumor necrosis factor receptor superfamily (TNFRS), and has 
a crucial role as a costimulatory molecule in a variety of immune 
processes. It is overexpressed upon cell activation. The overall ef-
fect of 4-1BB/4-1BB ligand signaling is an enhanced inflammatory 
response. To investigate the in vivo relevance of this signaling path-
way in more detail we generated a mouse model with overexpres-
sion of 4-1BB under control of the keratin-14 (K-14) promoter. At 
the age of 4 months K14-4-1BB transgenic (tg) exhibit clinical signs 
of a pruritic skin disease resembling atopic dermatitis with inflam-
mation at the ears, snout and neck. Surprisingly, besides severe skin 
inflammation, K14-4-1BB tg mice spontaneously develop uveitis and 
anterior cataract starting at the age of 3 weeks, which is associated 
with the infiltration of immune cells into the eye, finally resulting in 
blindness. Notably, we detected an enhanced 4-1BB expression in 
the areas of transgenic eyes that express K14. However, 4-1BB was 
never present in eyes from wild-type mice. Interestingly, by perform-
ing a whole mRNA array analysis we were able to demonstrate the 
overexpression of genes related to the presence of immune cells in 
the eye of K14-4-1BB tg mice, whereas these mRNAs were absent 
in wild-type controls. Furthermore, immunofluorescent staining as 
well as qPCR and FACS analysis was used to confirm the array data, 
revealing that the immune cell infiltrate mainly consisted of MHC-
II+F4/80+ macrophages. In support of this, chemokines involved 

in macrophage homing to inflammatory tissues, such as CCL2 and 
CCL3, were highly upregulated in the eyes of K14-4-1BB tg mice 
compared to wild-type controls. Moreover, is well known that in-
flammation characterized by the presence of macrophages might 
induce epithelial–mesenchymal transition (EMT). EMT is a process 
in which the epithelial cells are gradually losing their epithelial phe-
notype while acquiring a mesenchymal phenotype, thus becoming 
more proliferative and motile. The lens epithelial monolayer is a tis-
sue prone to undergo EMT upon several stimuli. Accordingly, EMT 
of the lens epithelial cells is a crucial pathological mechanism associ-
ated with alterations of the physiological crystalline structure and 
thus, with a progressive opacification of the lens. EMT has therefore 
direct implications on anterior cataract formation. Strikingly, we ob-
served that the cells proliferating in the anterior chamber of K14-
4-1BB tg mice are highly positive for several mesenchymal markers 
like alpha-smooth muscle actin (α-SMA), Collagen I and Fibronectin 
while they show a reduced expression of epithelial markers such as 
E-cadherin. Hence, we demonstrated the presence of an EMT occur-
ring in the lens epithelial cells in the anterior chamber of K14-4-1BB 
tg mice leading to the development of anterior sub-capsular cata-
ract. This suggests that the disruption of the immune-privilege and 
the infiltration of macrophages into the anterior chamber of the eye 
from K14-4-1BB tg mice might elicit the EMT, probably by causing a 
break of the anterior capsule and a pro-inflammatory environment, 
finally resulting in the development of cataract. Together, these data 
strongly suggest that 4-1BB signaling is critically involved in the de-
velopment of uveitis and anterior cataract and might play an impor-
tant role in disrupting the immune privilege of the eye.

P105 | Clinical signs of epithelial surface 
disruption impact pain and sexual Health in 
Patients with moderate-to-severe genital 
psoriasis
A. Schloebe
Lilly Deutschland GmbH, Medical Department, 61352 Bad Homburg, Germany

Introduction: In genital psoriasis, cutaneous and mucosal lesions of 
the genital area can present with erosions, fissures and ulcers, clini-
cal signs of epithelial surface disruption. This post-hoc subset analy-
sis evaluated the impact of these signs on pain and sexual activity in 
patients with moderate-to-severe genital psoriasis and the effect of 
ixekizumab (IXE) treatment in this subgroup of patients.
Methods: 
Patients with moderate-to-severe genital psoriasis from a double-
blind, randomised, placebo-controlled phase 3 study, receiving ei-
ther placebo or IXE 160 mg at week0, followed by IXE 80 mg every 
2 weeks (IXEQ2W), were analysed for presence of genital erosions, 
fissures and/or ulcers at baseline through week 12. In this analysis 
these signs were correlated with patient-reported outcomes (PROs) 
on pain and sexual activity using generalised linear models and the 
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effect of treatment on primary and secondary outcome measures in 
this subpopulation was analysed.
Results: At baseline, 38% (n = 57) of patients presented with geni-
tal erosions, fissures and/or ulcers. This subset had significantly 
higher scores in the Genital Psoriasis Symptoms Scale (GPSS) total 
(P = 0.018), the GPSS Pain (P = 0.013) and the GPSS Discomfort 
(P = 0.043), with significantly higher mean and summary scores for 
genital pain, stinging and burning (P = 0.025) compared to patients 
without fissures/erosions/ulcers. This subgroup also differed signifi-
cantly in the static Physician Global Assessment of Genitalia (sPGA-
G) score (P = 0.002). The differences in GPSS total and GPSS for 
pain, stinging and burning between the subgroups with and without 
epithelial surface disruption were also significant when analyzing 
the subpopulation with an overall body surface area (BSA) involve-
ment <10%. Evaluation of how often genital psoriasis limited fre-
quency of sexual activity at baseline confirmed that patients without 
fissures/erosions/ulcers were more likely to not be limited sexually 
by their disease (odds ratio [OR] 4.17 vs. 3.33) with an overall 25% 
greater OR over the 12 week observation period. Improvement of 
genital erosions, fissures and/or ulcers in response to treatment 
with IXEQ2W was paralleled by reduced severity in pain and sexual 
health-related PROs.
Conclusion: These data emphasize the distinct phenotype of genital 
psoriasis that can present with erosions, fissures and/or ulcers, clini-
cal features that contribute to disease severity and impact genital 
pain and sexual health in patients with moderate-to-severe genital 
psoriasis even in the absence of higher BSA involvement. Treatment 
with IXEQ2W improved genital psoriasis severity, genital pain and 
sexual health.

P106 | No reactivation of tuberculosis in 
Patients with latent tuberculosis infection while 
on ixekizumab treatment: a report from 11 
clinical studies
S. Suess
Lilly Deutschland GmbH, Medical Department, 61352 Bad Homburg, Germany

Introduction & Objectives: While TNF-blocking therapies are asso-
ciated with an increased risk of active tuberculosis (TB), recent data 
indicate that IL-17 inhibition might not be critical in latent tuberculo-
sis infection (LTBI) immunity. Ixekizumab (IXE), an IgG4 monoclonal 
antibody that selectively binds IL-17A, was shown to be a safe and 
effective treatment in patients with chronic plaque psoriasis. This 
integrated safety analysis assessed the occurrence, course and out-
come of treatment-emergent LTBI in patients with chronic plaque 
psoriasis under treatment with IXE.
Methods & Materials: This analysis included safety data for 5730 
patients (with 13479 patient-years of IXE exposure) from 11 pso-
riasis clinical trials, including the UNCOVER Studies 1, 2 and 3, 
who received at least one dose of IXE. Per protocol, patients with 

a history of previously treated TB could be enrolled in the studies, 
as well as patients with LTBI (positive tuberculin skin test [TST] or 
QuantiFERON®-TB Gold test [QFT] without evidence of active TB) 
at screening who started prophylactic treatment for LTBI at least 
4 weeks prior to enrolment. Patients with newly diagnosed LTBI 
(positive TST or QFT), after randomisation at study visits up to 
52 weeks, were discontinued from the studies. Since no events of 
active TB in patients with LTBI in the UNCOVER studies were ob-
served up to Week 52, the protocol was amended to allow patients 
with new onset of LTBI in the absence of active TB at Week 52 or 
later to remain in the study and continue treatment with IXE.
Results: In total, 72 (1.3%) patients with treatment-emergent LTBI 
while on IXE treatment were identified with 56 patients being re-
ported before Week 52 leading to discontinuation from the study, 
while 16 patients showed positive TST or QFT results at Week 52 
or later. Subsequently, 14 patients remained in the study and con-
tinued IXE treatment and two patients discontinued the study. In 
12 patients, LTBI-specific therapy with isoniazid (INH; n = 8), ri-
fampicin (n = 1) or a combination of rifampicin and INH (n = 3) was 
initiated. One of these patients treated with INH/RIF developed 
INH-dependent elevated liver enzymes and in this patient LTBI-
specific therapy was discontinued after 12 weeks. Two patients did 
not receive any LTBI-specific therapy and continued IXE treatment 
for 8 and 12 weeks, respectively. Reasons for stopping IXE were loss 
to follow-up and completion of study participation. None of the pa-
tients developed active TB.
Conclusion: This integrated safety analysis of new onset of LTBI 
under continuous IXE therapy, whether or not receiving LTBI-
specific therapy, in patients with chronic plaque psoriasis showed no 
evidence of active TB. Acknowledging the limitations of this analysis 
due to the small number of events and short observation periods, 
these data contribute to the growing evidence for a low risk of IL-17 
neutralising antibodies for the development of active TB compared 
to TNF-blocking therapies.

P107 | Preclinical efficacy of NLRP3 small 
molecule inflammasome inhibitors: Implications 
for future treatment of autoinflammatory 
syndromes.
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Kries3; M. Nazaré4; M. Maurer1,2; J. Scheffel1,2; K. Krause1,2
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Background: Systemic autoinflammatory diseases (SAIDs) are char-
acterized by abnormally increased inflammation affecting different 
organs. They are mediated predominantly by the cells and molecules 
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of the innate immune system. Inflammasome activation represents 
the critical pathogenic mechanism shared by most SAIDs. Current 
treatment strategies are limited to downstream cytokine blockade. 
Specific inflammasome inhibitors are not available so far.
Methods: To address this unmet medical need, we performed a 
high content screening of more than 60.000 small molecules from 
the compound collection of the “Leibniz- Forschungsinstitut für 
Molekulare Pharmakologie (FMP)”, which includes the ChemBioNet 
and LOPAC®1280 libraries as well as donations of academic chem-
ists, FDA approved drugs (Selleck library) and a natural product col-
lection from AnalytiCon Discovery.
For the primary screen, we used a fluorescent murine inflammasome 
reporter cell line to detect ASC speck formation, a marker of inflam-
masome activation. Compounds were selected based on their inhibi-
tory capacity on ASC speck formation, as observed by automated 
fluorescence microscopy, and IL-1ß release after activation with 
canonical NLPR3-inflammasome inducers ATP and nigericin. The 10 
most potent and druggable hit compounds were tested in periph-
eral blood mononuclear cells (PBMCs) obtained from venous blood 
of patients with Schnitzler syndrome (N = 9), familial Mediterranean 
fever, FMF (N = 9) and from unmatched healthy donors (N = 18).
In vitro effect on cellular IL-1ß release was measured by ELISA.
Results: Selected compounds proved to efficiently inhibit the secre-
tion of IL-1ß in PBMCs from both patients and healthy controls in 
a dose dependent manner, validating their inhibitory capacities in 
human and murine cellular assays. Among these compounds were 
known anti-inflammatory drugs such as auranofin and a VEGFR ty-
rosine kinase inhibitor. The median inhibitory capacity upon stimula-
tion with lipopolysaccharide (LPS) and ATP at 10 μM ranged between 
50% and 80% with IC50s in the low μM region. A similar inhibitory 
profile could be observed for the previously reported inflammasome 
inhibitor MCC950, which was included in our assays as a reference 
substance. Moreover, compounds had similar efficacy in inflamma-
some inhibition PBMCs obtained from patients and healthy controls.
Conclusion: Based on our results in murine and human cells in vitro, 
small molecule inflammasome inhibitors may complement current 
treatment options for SAIDs in the future.

P108 | 12/15-­lipoxygenase counteracts and 
resolves pemphigoid disease-­like dermatitis
T. Sezin1; N. Ferreirós2; C. Attah1; K. Ochirbold1; M. 
Seutter1; S. Mousavi1; D. Zillikens1,3; G. Geißlinger2; C. D. 
Sadik1,3

1University of Lübeck, Department of Dermatology, Allergy, and Venerology, 
23538 Lübeck, Germany;  2Johann Wolfgang Goethe University, Institute of 
Clinical Pharmacology, 60596 Frankfurt, Germany;  3University of Lübeck, Center 
for Research on Inflammation of the Skin (CRIS), 23538 Lübeck, Germany

Resolution is the active, programmed termination of tissue inflam-
mation and the restoration of tissue homeostasis. Although this 
concept is mainly derived from observation made in mouse models 
of peracute peritonitis, it has been suggested that failing resolution 

is responsible for the emergence of chronic tissue inflammation. 
12/15-lipoxygenase (12/15-LO) is a key enzyme for the biosynthesis 
of specialized pro-resolving lipid mediators (SPMs) and it is believed 
to be a major orchestrator of resolution. The role of 12/15-LO in the 
regulation of dermatitis, including pemphigoid diseases, which are 
characterized by production of autoantibodies targeting the struc-
tural proteins of the skin, is, however, unknown. We have therefore 
addressed the role of 12/15-LO in the antibody transfer bullous 
pemphigoid (BP)-like EBA mouse model, using the 12/15-LO defi-
cient (Alox15−/−) mice. In this model, pemphigoid disease-like derma-
titis was pronouncedly aggravated and prolonged in Alox15−/− mice 
in comparison with wild-type mice. Moreover, elevated levels of do-
cosahexaenoic acid-derived SPMs, including 10,17-DiHDHA, 17(S)-
HDHA, and 14(S)-HDHA were found in lesional skin of wild-type 
mice, but not in the skin of Alox15−/− mice, indicating, that 12/15-LO 
counteracts skin inflammation and is involved in its resolution via the 
biosynthesis of SPMs. Herein, 12/15-LO expression was induced in 
skin infiltrating PMNs, suggesting that PMNs participate in both ini-
tiation and termination of skin inflammation in this model. Moreover, 
In line with a similar role of 12/15-LO in the human situation, we 
have found its upregulation in lesional skin of bullous pemphigoid 
patients in comparison with skin of normal healthy controls. Our re-
sults provide direct evidence that the concept of resolution is valid 
for skin and its failure may be critically involved in the emergence of 
chronic skin inflammation.

P109 (OP05/01) | IgG of scleroderma patients 
establishes a proinflammatory and profibrotic 
phenotype in monocyte-­like THP-­1 cells
S. Murthy1; M. Wannick1; G. Eleftheriadis1; H. Busch2; A. 
Künstner2; A. Müller3; O. Cabral-Marques3; D. Zillikens1,4; G. 
Riemekasten3,4; C. D. Sadik1,4

1University of Lübeck, Department of Dermatology, Allergy, and Venereology, 
23528 Lübeck, Germany;  2University of Lübeck, Institute of Experimental 
Dermatology (LIED), Lübeck;  3University of Lübeck, Department of 
Rheumatology, Lübeck;  4University of Lübeck, Center for Research on 
Inflammation of the Skin (CRIS), Lübeck

Functional IgG autoantibodies against diverse G protein-coupled 
receptors (GPCRs), i.e., antibodies with agonistic or antagonis-
tic activity at these receptors, are abundant in human serum. The 
serum levels of specific anti-GPCR autoantibodies are altered under 
certain medical conditions, such as in systemic sclerosis (SSc). 
Autoantibodies against the GPCRs angiotensin II receptor 1 (AT1) 
and endothelin receptor A (ETA), e.g., are both elevated in most SSc 
patients compared to healthy controls, and their serum levels closely 
correlate with disease activity. Anti-AT1 and anti-ETA autoantibodies 
presumably promote the pathogenesis of SSc, among others, by di-
rectly activating monocytes to release CXCL8 and CCL18. However, 
the molecular mechanisms IgG of SSc patients engages to induce the 
release of CXCL8 and CCL18 from monocyte have remained elusive. 
Furthermore, it is unknown whether SSc-IgG specifically induces 
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the release of CXCL8 and CCL18 or whether it in parallel elicits the 
release of other mediators, possibly promoting or suppressing the 
emergence of SSc and its sequelae.
We have utilized monocyte-like THP-1 cells to profile the effect of 
SSc-IgG on monocytic cells on the transcriptional level as well as on 
the (phospho-)protein level. SSc-IgG shifted the secretome of THP-1 
cells towards a proinflammatory and profibrotic phenotype. On the 
phospho-protein level, SSc-IgG markedly activated the kinases ERK, 
AKT, RSK, and p70 S6 kinase.
Detailed examination of the molecular mechanisms regulating the 
induction of CXCL8 and CCL18 by SSc-IgG revealed a differential 
regulation of the two chemokines with the induction of CXCL8 
largely depending on the TAK/IKK-β/NF-B pathway and of CCL18, 
in contrast, depending on AP-1.
Our results suggest that SSc-IgG by direct actions on monocytes 
significantly contributes to the generation of the proinflammatory–
profibrotic tissue milieu characteristic for SSc. Furthermore, our 
data suggest that the release of CXCL8 and CCL18 can be selectively 
inhibited in SSc patients.

P110 | Differential impact of PI3K isoforms on 
neutrophil activation pathways
H. Zillikens1; A. Kasprick1; M. Behnen1; T. Laskay1; X. Yu2; F. 
Petersen2; R. J. Ludwig1; K. Bieber1

1University of Lübeck, Lübeck;  2Forschungszentrum Borstel, Borstel

Neutrophils, in addition to their role in host defense, are key play-
ers in the pathogenesis of inflammatory skin diseases, such as the 
pemphigoid disease epidermolysis bullosa acquisita (EBA). In EBA 
activation of neutrophils is initiated by their binding to the skin-
bound immune complexes (IC) via activating Fc gamma receptors. 
Binding of the Fc gamma receptors to IC triggers signal transduc-
tion pathways in neutrophils leading to the release of proteases 
and reactive oxygen species. In general, PI3 kinase (PI3K) has been 
identified as a key molecule in the signaling pathways of neutro-
phils. Currently, four isoforms of the PI3K are known: PI3Kα, β, γ 
and δ, which differ in their cellular functions and tissue distribu-
tion. The respective contribution of each PI3K isoforms to distinct 
neutrophil functions, as well as the consequences of PI3K-subcall 
inhibition in the context of inflammatory skin diseases, have so far 
not been addressed in depth. To address this knowledge gap, we 
investigated the role of all known PI3K isoforms in different fea-
tures of neutrophils that can trigger disease pathogenesis by using 
eight PI3K inhibitors that vary in their specific inhibitory activity 
to the different PI3K isoforms. Decreased IL-8-induced neutrophil 
chemotaxis was observed for blockade of either PI3K isoform. In 
contrast, the spreading of IC-activated neutrophils was only de-
creased after inhibition of the PI3Kα and δ isoforms. Moreover, 
the release of reactive oxygen species from IC-activated neutro-
phils strongly depends on the PI3Kβ and δ isoforms. Formation 
of neutrophil extracellular traps (NETs) after IC stimulation was 

only decreased if the δ isoform was inhibited. Additionally, an in-
hibitor of all isoforms reduced the release of cytokines, especially 
IL-6 and TNF, whereas specific inhibition of single subunits did not 
have any effects on IC-induced cytokine release from neutrophils. 
None of the inhibitors showed toxic effects in the used concentra-
tions. To investigate a possible in vivo effect, and to evaluate the 
potential therapeutic use of (topical) PI3K-targeted treatment in 
pemphigoid diseases, we applied 7 specific PI3K inhibitors in the 
antibody transfer-induced EBA using oral as well as topical treat-
ment options. In oral treatment, inhibitors of the PI3Kα, β and γ 
significantly impaired clinical disease manifestation in experimen-
tal EBA, while the used PI3Kδ-specific inhibitors had no significant 
effect. Of note, topical application of PI3Kα and γ inhibitors (TGX-
221 and Alpelisib) was effective in treatment of experimental EBA, 
representing a new therapeutic approach for the development of 
well tolerable and specific treatment options of immune-complex-
induced neutrophil dependent autoimmune diseases like EBA.

P111 | Skin-­resident CD49a+ ILC1s in 
Imiquimod-induced Psoriasiform Dermatitis
B. Evers1; Y. Skabytska1; P. Knolle2; T. Biedermann1

1Technical University of Munich, Department of Dermatology and Allergy, 80802 
Munich, Germany;  2Technical University of Munich, Institute of Molecular 
Immunology and Experimental Oncology, 81675 Munich, Germany

Innate lymphoid cells (ILCs) are an essential component of the im-
mune system, mediating tissue homeostasis and inflammation. 
Group 1 ILCs, consisting of conventional NK cells and ILC1s are T-
bet dependent and produce the Th1 cytokines interferon (IFN)-γ and 
tumor necrosis factor (TNF)-α. Besides, ILC1s display a unique pat-
tern of chemokine receptors and adhesion molecules (e.g. CD49a, 
CXCR6, CD69, CD103) distinct from conventional NK cells, which 
are among others, important in maintaining their tissue-resident 
position.
As the functional properties of ILC1s in the skin remain poorly de-
fined, we were keen to delineate how this subset contributes to 
chronic inflammatory skin conditions such as psoriasis. To this end, 
the well-established mouse model of imiquimod-induced psoriasi-
form dermatitis was applied. Topical treatment of C57Bl/6N mice 
with 5% imiquimod cream over a period of two to seven days, led to a 
significant accumulation of skin-resident CD49a+ ILC1s. Intriguingly, 
this subset was a major source of TNF-α with an overall contribution 
of 40% among TNF-α-producing lymphocytes. IFN-γ production by 
skin-resident ILC1s, however, could not be detected. Furthermore 
and in line with previous results obtained in the liver, skin-resident 
ILC1s were characterized by the expression of the chemokine recep-
tor CXCR6 and the hyaluronan receptor CD44.
Since ILCs share many common regulatory pathways with T helper 
cells, we investigated whether the CD49a+ subset also accumulated 
in ear-draining lymph nodes (dLNs). Indeed, we observed a significant 
increase of CD49a+ ILC1s in imiquimod-treated mice. In accordance 
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with the data obtained in the skin, ILC1s from dLNs produced TNF-α 
upon restimulation, but lacked IFN-γ.
Taken together, our data indicate that skin-resident ILC1s promote 
skin inflammation by substantially contributing to TNF-α production 
in a mouse model of psoriasis.

P112 | Diversity of CD4+ blood T-cell clonality 
predicts longer survival with CTLA4 or PD-­1 
checkpoint inhibition in advanced melanoma
A. Arakawa; S. Vollmer; J. Tietze; A. Galinski; M. V. Heppt; C. 
Berking; J. C. Prinz
University Hospital Munich, Ludwig-Maximilian University, Department of 
Dermatology and Allergy, 80337 Munich, Germany

Recognition of cancer antigens drive clonal expansion of cancer-
reactive T cells, which is reflected by restricted T-cell receptor (TCR) 
repertoires. It has been believed that T-cell repertoires are restricted 
only in tumor-infiltrating lymphocytes (TILs) in cancer patients. To 
understand how tumor escapes anti-tumor immunity, we analyzed 
tumor-associated T-cell repertoires from patients with advanced 
melanoma upon the therapeutic blockade of cytotoxic T-lymphocyte-
associated protein 4 (CTLA4) or programmed cell death 1 (PD-1) 
using TCR Vβ-gene spectratyping. Surprisingly, TCR repertoires in the 
blood of melanoma patients showed variable levels of restriction in 
CD4+, extensive restrictions in CD8+ T cells, and contained CD4+ and 
CD8+ T-cell clones before the start of immunotherapy. The circulating 
clones were enriched in TILs, indicating that melanoma-reactive T-cell 
clones can be detectable in the blood. Moreover, a greater degree of 
clonal diversification in especially CD4+ blood T cells before immu-
notherapy correlated with long-term survival upon CTLA4 or PD-1 
inhibition. In patients who developed severe immune-related adverse 
events (irAEs), TCR spectratypes became more restricted during 
CTLA4 blockade, suggesting that newly expanded T-cell responses 
contributed to irAEs. Collectively, our data demonstrate that diversity 
of T-cell clones in the circulation may reflect the immune status of 
anti-melanoma responses and thus provide a rationale for predicting 
anti-tumor responses with checkpoint inhibitors using patient’s blood.

P113 | Development of antigen specific 
immunotherapy against melanoma with TRP1 
targeted CD4+ T cell transfer.
N. Shridhar1,2; T. C. van der Sluis2; J. Ruotsalainen2; B. 
Kruse2; S. Bonifatius2; M. Rogava1; D. Yu3; M. Essand3; W. 
Kastenmüller4; E. Gaffal2; T. Tüting2

1Laboratory of Experimental Dermatology, Department of Dermatology, 
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Magdeburg, Germany;  3Institute of Immunology, Genetics and Pathology, 
Uppsala University, Uppsala, Sweden;  4Institute of Systems Immunology, 
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Introduction: Immunotherapy is emerging as the standard treat-
ment modality along with surgery, radiotherapy, and chemotherapy. 
Immune responses against tumor cells have typically been attributed 
to CD8 T cells; however, the importance of CD4 T cells in anti-tumor 
immunity is gaining prominence. It is long known that CD4 T cells 
can target tumor cells directly by cytolytic mechanisms or indirectly 
by helping antitumor CD8 T cells (Borst et al., 2018; Muranski et 
al., 2008; Quezada et al., 2010). However, it is still debated whether 
CD4 T cells can recognize their cognate antigen directly on tumor 
cells. In the current work, we hypothesize that tumor-specific CD4 T 
cells control the growth of melanoma through direct cytolytic activ-
ity involving direct recognition of its cognate antigen on tumor cells.
Materials and Methods: Adenovirus and Modified vaccinia Ankara 
vectors were engineered to ectopically express GP100 or Pmel (CD8 
T cell) and TRP1 (CD4 T cell) epitopes. HCmel12 melanoma cells 
derived from HGF-CDK4R24C mice were used and Trp1 genetic 
loss variants as well as Class II transactivator (CIITA) loss variants 
of HCmel12 melanoma cells were generated by CRISPR–Cas9 gene 
targeting technology. Our adoptive T cell therapy involved chemo-
therapeutic preconditioning with cyclophosphamide followed by 
transfer of Trp1 antigen-specific CD4 T cells, an adenoviral vaccine 
and 3 peritumoral doses of poly I:C and CpG. The mice addition-
ally received an MVA booster vaccine 14 days post adoptive T cell 
transfer.
Results: We show that similar to transfer with tumor antigen-
specific Pmel CD8 T cells, transfer with tumor antigen-specific Trp1 
CD4 T cell therapy can result in a stable disease, complete regression 
or escape of HCmel12 melanomas. However, anti-tumor responses 
with CD4 T cells were less pronounced and expansion of Trp1 CD4 T 
cells was clearly less efficient than the Pmel CD8 T cells. Importantly, 
even in the absence of endogenous CD8 T cells, CD4 T cells provide 
some tumor control indicating that CD4 T cells can have a direct anti-
tumor effect. We further show that HCmel12 Trp1−/− (antigen loss) 
and CIITA-/- (MHC-II deficient) melanoma cells cannot be recognized 
by Trp1 CD4 T cells in vitro indicating that the CD4 T cells need 
to recognize their cognate antigen presented in MHC-II. However, 
while HCmel12 Trp1−/− tumors barely respond to CD4 T cell therapy 
in vivo, HCmel12 CIITA-/- tumors do partly respond to this therapy.
Conclusion: We have successfully established the adoptive T cell 
therapy protocol involving Trp1 antigen-specific CD4 T cells and 
show that both antigen presentation and expression is important 
for the therapeutic effect of CD4 T cells. Future studies are di-
rected towards understanding the phenotype of anti-tumor CD4 T 
cells mechanism by which they orchestrate the anti-tumor immune 
response.
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P114 (OP01/05) | Antigen specific adoptive 
CD4 T cell transfer immunotherapy against 
melanoma causes reactive neutrophil response
B. Kruse; T. C. van der Sluis; N. Shridhar; J. Ruotsalainen;  
E. Gaffal; T. Tüting
University of Magdeburg, Laboratory of Experimental Dermatology, Magdeburg, 
Germany

Introduction: Previously we developed an adoptive T cell transfer 
(ACT) immunotherapy protocol involving CD8 T cells that target 
the melanocytic antigen gp100. We observed a reactive increase in 
the number of immunosuppressive neutrophils in the blood, lymph 
nodes and tumors within days after ACT. Inhibition of the HGF re-
ceptor c-Met impaired this reactive increase and enhanced CD8 T 
cell expansion and therapy efficacy (Glodde et al., 2017). As it has 
become increasingly apparent that subsets of CD4 T cells also take 
part in anti-tumor immunity (Muranski et al., 2008; Quezada et al., 
2010), we want to advance our understanding of the role of CD4 T 
cells in cancer immunity and study their interaction with neutrophils.
Materials and Methods: We established an ACT protocol with CD4 
T cells that specifically target the melanocytic antigen TRP1. The 
ACT is complemented by chemotherapeutic lymphodepleting pre-
conditioning, an adenoviral vaccine and peritumoral injections of 
poly(I:C) and CpG to stimulate innate immunity. Analysis of T cells 
and neutrophils is primarily done via flow cytometry and immuno-
histochemistry. In order to investigate the interactions between 
tumor specific CD4 T cells and neutrophils locally in the tumor mi-
croenvironment, CatchupIVM-red mice will be used, a mouse line 
with tdTomato+ neutrophils (Hasenberg et al., 2015). BFP-expressing 
HCmel12 tumor cells will be transplanted into these mice. When a 
palpable tumor is present, ACT with GFP-expressing TRP1-specific 
CD4 T cells will be provided. Intravital 2-photon microscopy will be 
utilized to study interactions between CD4 T cells, tumors and neu-
trophils and at the same time track neutrophil and CD4 T cell density 
and movement within the tumor microenvironment.
Results: We observed that adoptively transferred CD4 T cells could 
control tumor growth for some time, however, after an initial tumor 
regression phase, tumors relapsed. Strikingly, a significant increase 
of neutrophils was found after CD4 ACT in both peripheral blood 
and tumor-draining lymph nodes. We hypothesized that, similar to 
CD8 T cells, the c-Met inhibitor capmatinib can reduce the reactive 
increase of neutrophils, resulting in enhanced CD4 T cell expansion. 
Therefore, an initial experiment was performed in which HCmel12 
melanoma bearing wild-type mice were treated with our CD4 ACT 
therapy. In half of these mice capmatinib was administered every 
12 hours for 5 consecutive days, starting on the day of T cell transfer. 
Interestingly, combination therapy of CD4 ACT with c-Met inhibition 
did not preclude tumor relapse as compared to CD4 ACT treatment 
only. However, flow cytometry analysis of peripheral blood revealed 
a strong increase of transferred CD4 effector T cells in a subset of 
mice that had received capmatinib.

Conclusion: Our findings indicate that, similar to CD8 cells, also 
CD4 T cell immunotherapy causes a reactive increase of neutrophils. 
Preliminary data suggest that, at least in a subset of mice, CD4 ACT 
benefits from combination therapy with a c-Met inhibitor, resulting 
in improved T cell immunity. Future studies will be directed towards 
dissecting T cell and neutrophil interaction, density and motility in 

the tumor microenvironment.

P115 | Psoriatic regulatory T cells are impaired 
in their suppressive activity and respond 
differently to IL-33
A. Schwarz; T. Schwarz
University Kiel, Dermatology, 24105 Kiel, Germany

Interleukin 33 (IL-33) is a unique cytokine with regard to its structure, 
localization and function. Initially described as an alarmin, released 
by cells following cell damage, IL-33 has been shown to fulfill nu-
merous functions in various infections and inflammatory diseases by 
modulating both the innate and the adaptive immune system. But IL-
33 can also act in an immunosuppressive fashion by inducing regula-
tory T cells (Treg). We observed that disruption of the skin barrier by 
tape stripping in mice induced IL-33. In addition, the contact hyper-
sensitivity (CHS) was found suppressed which was due to the induc-
tion of Treg by IL-33. Accordingly, blockade of IL-33 enhanced CHS, 
whereas injection of IL-33 suppressed CHS via induction of Treg. 
Enhanced IL-33 levels can be found both in the skin and the serum of 
psoriatic patients. On the other hand, in psoriasis Treg appear to be 
impaired in their suppressive function. Hence, we studied whether 
“psoriatic” Treg are impaired in their response to IL-33, utilizing the 
imiquimod (IMQ)-induced psoriasis like model. IL-33 expression was 
elevated in both skin and serum of IMQ-treated mice, as demon-
strated by in situ immunofluorescence staining and ELISA. To study 
whether the activity of Treg is influenced by the enhanced levels of 
IL-33 in IMQ-mice, CD4+CD25+ Treg were obtained from IMQ or un-
treated mice. Cells were injected into naïve mice which were sensi-
tized 24 hours thereafter. Ear challenge was significantly reduced in 
mice receiving Treg from untreated mice in comparison with positive 
control mice which were sensitized and challenged only. In contrast, 
no suppression was observed upon injection of Treg obtained from 
IMQ-mice, suggesting that in IMQ mice Treg are impaired in their 
function. To study whether the response of Treg to IL-33 is altered 
in IMQ-mice, Treg from untreated or IMQ-mice were incubated with 
IL-33 for 24 hours and injected into naïve mice which were sensi-
tized thereafter. The suppressive capacity of Treg obtained from WT 
mice could be further enhanced by IL-33, whereas Treg from IMQ 
mice appeared to respond to IL-33 not at all. Similar observations 
were made in humans. In an in vitro suppression assay Treg isolated 
from blood of psoriatic patients were significantly inhibited in their 
suppressive activity, when compared to Treg obtained from healthy 
volunteers. Flow cytometry analysis of CD4+ T cells obtained from 
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healthy volunteers revealed a strong increase of Foxp3 expression in 
response to IL-33 treatment, whereas T cells from psoriatic patients 
did not respond to IL-33. Together this study confirms that in psoria-
sis Treg are impaired in their function. This may be associated with 
an altered response to IL-33. Future studies have to elucidate the 
mechanisms which are responsible for this altered behavior of Treg 
in psoriasis and in the IMQ-model.

P116 (OP04/05) | Identification of a new 
monocyte subpopulation with prognostic 
significance in the peripheral blood of patients 
with advanced melanoma
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M. Goebeler1; B. Schilling1
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Background: The presence of distinct leukocyte populations can 
facilitate or interfere with benefit from immune checkpoint block-
ade (ICB) in melanoma. Three different human monocyte subpopu-
lations have been characterised based on CD14 and CD16 epitope 
load: classical (CD14+CD16−), intermediate (CD14+CD16+) and non-
classical (CD14lowCD16+) monocytes. High classical monocyte fre-
quencies have recently been detected a positive prognostic marker 
for response to anti-PD1- immunotherapy and improved overall sur-
vival in patients suffering from malignant melanoma. In this study, 
we performed a comparative analysis of monocyte subsets and char-
acterized a previously poorly described monocyte subpopulation 
(CD14+CEACAM+) from peripheral blood of patients with metastatic 
melanoma.
Methods: Peripheral blood mononuclear cells (PBMC) were ob-
tained from patients with metastatic melanoma (n = 20) and healthy 
donors (HD) (n = 20) after informed consent. Phenotypic characteri-
sation of monocytes was performed by multi-colour flow cytometry. 
Cellular responses of monocyte subtypes towards pro-inflammatory 
stimuli (LPS, IFN-gamma and GM-CSF) were determined by intracel-
lular staining for TNF-alpha and IL-1 beta.
Results: We detected an inverse correlation of the percentage of 
CD14+CEACAM+ cells and patient survival, as patients with a cell 
count above the median showed inferior survival compared to those 
below. Patients CD14+CEACAM+ monocytes display a significantly 
enhanced CD64 expression compared to corresponding cells of HD. 
PD-L1 surface expression is slightly reduced in patient monocyte 
subpopulations compared to HD cell fractions. The frequency of 
IL-1 beta+ cells (out of total CD14+ cells) for all subpopulations is 
increased in patients. Protein levels of IL-1 beta+ are upregulated 
in the intermediate/non-classical monocyte fraction compared to 
CD14+ CEACAM+ cells and classical monocytes, independent of the 
stimulating agent, for both patients and HD.

Conclusion: A high frequency of CD14+ CEACAM+ monocytes is as-
sociated with poor prognosis in patients with advanced melanoma. 
Significant differences between patients and HD were found re-
garding the phenotype of peripheral monocytes. We hypothesise 
that CD14+ CEACAM+ monocytes support tumour progression and 
suppress anti-tumour immunity, but underlying mechanisms have to 
be further elucidated.

P117 | The transfection of natural killer T cells 
with a tumor-­antigen specific chimeric antigen 
receptor (CAR) for melanoma immunotherapy
B. Simon1,2; M. Wiesinger1; J. März1; K. Wistuba-
Hamprecht3; B. Weide3; B. Schuler-Thurner1; G. Schuler1;  
J. Dörrie1; U. Uslu1
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Dermatology, Tübingen, Germany

After the huge success of chimeric antigen receptor (CAR) T cells in 
hematological malignancies, its efficacy is currently evaluated in dif-
ferent solid tumors including melanoma. However, first results were 
not as compelling as for hematological malignancies, due to the fact 
that CAR-T cells need to cope with several challenges when used 
in solid tumors. One obstacle is defined by the occurrence of im-
mune escape mechanisms developed by tumor cells to by-pass im-
mune recognition, e.g. downregulation or loss of the target antigen. 
Natural killer T cells (NKT cells) represent an effective cell subpopu-
lation in pathogen and tumor cell defense. An important advantage 
over conventional T cells is their pronounced intrinsic anti-tumor 
activity. Thus, NKT cells transfected with a CAR, which recognizes 
a tumor-specific surface antigen, could attack tumor cells antigen-
specifically via the CAR, as well as through their intrinsic anti-tumor 
activity. In this way, CAR-NKT cells could be active, even in case of 
loss of the target antigen.
For the experiments, NKT cells were MACS-isolated from PBMCs, 
expanded over 10 days and were then electroporated with mRNA 
encoding a CAR specific for the melanoma surface antigen CSPG4. 
CAR-expression on the cell surface of NKT cells was analyzed and 
their in-vitro functionality, i.e. cytokine secretion and cytotoxicity, 
was evaluated after stimulation with melanoma cells and compared 
to that of conventional CAR-T cells. In addition, the intrinsic cytolytic 
ability of the CAR-transfected NKT cells was examined after stimu-
lation with alpha-GalCer-loaded target cells.
About 2% NKT cells could be isolated out of PBMCs, leading to an 
approximately tenfold increase through expansion. CAR-staining 
after transfection revealed that NKT cells were efficiently trans-
fected. CAR-NKT cells produced antigen-specifically IFNγ and TNFα 
upon stimulation with melanoma cells. However, cytokine secretion 
levels of CAR-NKT cells were in general lower compared to con-
ventional CAR-T cells. Specific cytotoxicity towards melanoma cells 
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was similar in both cell populations with CAR-NKT cells showing a 
trend towards higher lysis. Importantly, CAR-NKT cells were still 
able to kill target cells through their intrinsic cytolytic activity after 
CAR-transfection.
Taken together, it is feasible to generate CAR-NKT cells via mRNA-
electroporation. The in-vitro cytotoxicity of CAR-NKT cells is similar 
compared to conventional CART cells, while CAR-NKT cells main-
tained their intrinsic lytic capacity after receptor transfection. The 
next step will be the in-vivo functionality analysis in appropriate 
melanoma mouse models.

P118 | The direct identification of neoantigens 
via mass spectrometry in malignant melanoma
A. Rech1,2; M. Berthold1,2; A. Schlosser2; B. Schilling1

1University Hospital Würzburg, Laboratory for Translational Tumor Immunology 
and Immunotherapy, Department of Dermatology, Venereology and Allergology, 
97080 Würzburg, Germany;  2Julius-Maximilians-University Würzburg, 
Laboratory for Mass spectrometry and Proteomics, Rudolf Virchow Center for 
experimental biomedicine, 97080 Würzburg, Germany

Background: Finding targets that are only present on tumors for 
CD8+ T cell-based therapies remains a challenge. Somatic muta-
tions can generate neoantigens, leading to the presentation of new 
peptide-HLA-class I complexes on the cell surface, which are prom-
ising tumor specific targets. The aim of this project is to establish 
and optimize the direct identification of HLA peptides in malignant 
melanoma cell lines and tissue samples via mass spectrometry. This 
will allow the search for neoantigens, potentially building the foun-
dation for a personalized vaccination strategy to induce targeted T 
cell responses.
Methods: First, the isolation of the peptides in complex with their 
HLA molecule is performed using an antibody against HLA class 
I molecules covalently coupled to protein A Sepharose beads. 
Afterwards the peptides are separated from the HLA molecules 
and the peptide fraction is analyzed by nano-LC-MS/MS (nanoscale 
liquid chromatography coupled to tandem mass spectrometry). De 
novo sequences are determined from the raw MS/MS data and 
aligned with databases. HLA class I binding prediction is performed 
for sequences found in the databases, identifying peptides that are 
presented with a high probability.
Results: We were able to identify up to 2000 HLA peptides in four 
different cell lines (SK-Mel 28, SK-Mel 5, DG-75 and JY) and one 
melanoma metastasis (MS 160.2). Furthermore, we observe a sig-
nificant portion of peptides with high-quality MS/MS spectra and 
high de novo scores, from which the peptide sequences can be pre-
dicted with high reliability. A large fraction of these cryptic peptides, 
which cannot be identified in a large protein database, are predicted 
to bind the sample specific HLA alleles. For the identification of the 
cryptic HLA peptides from non-canonical reading frames or non-
coding RNA regions, we performed a search in the RefSeq tran-
scriptome database translated in silico in the three forward open 
reading frames. Almost every cryptic peptide can be mapped to a 

5′UTR-RNA region, 3′UTR-RNA region, coding out of frame or non-
coding RNA.
Conclusion: The HLA peptide isolation was established and we are 
able to identify cryptic peptides in all our samples. The high de novo 
scores, the positive HLA binding prediction and the determination 
of their origin makes a large fraction of cryptic peptides likely to be 
actually presented via HLA class I molecules. Further studies on the 
nature and therapeutic potential of cryptic peptides and detectable 
neoantigens are warranted.

P119 | Screening identifies novel treatment 
targets for pemphigus
I. A. Burmester1; A. Kasprick1; C. M. Hammers1,2;  
E. Schmidt1,2; R. J. Ludwig1,2; J. E. Hundt1

1University of Lübeck, 1 Lübeck, Germany;  2University of Lübeck, Department of 
Dermatology, 2 Lübeck, Germany

Pemphigus vulgaris (PV) is a severe autoimmune bullous dermatosis 
where autoantibodies against desmoglein (Dsg) 3, and in some cases 
additionally Dsg1, cause skin blistering. The treatment options are 
not considered satisfactory yet. In recent years, it was shown that 
intracellular signalling cascades play an important role in the patho-
genesis of the disease (e.g. the p38 MAPK pathway). Therefore, 
targeting cell signalling might be a new therapeutic option for pem-
phigus patients. However, comprehensive insights into anti-Dsg1/3-
induced signalling are so far lacking. To address this knowledge gap, 
and to potentially identify novel therapeutic targets for the treat-
ment of pemphigus, a comprehensive screening was performed 
using a chemical library composed of intracellular pathway inhibi-
tors in the anti-Dsg3-induced Dsg3-internalisation assay with HaCaT 
cells. Of 141 inhibitors 20 were identified in the initial screening. 
Using the keratinocyte dissociation assay, where fragmentation of 
keratinocytes is induced by pemphigus patient IgG, 6 compounds 
inhibited pemphigus-IgG induced fragmentation in both HaCaT cells 
and normal human keratinocytes. BIRB 796, an inhibitor of the p38 
MAPK, was among these 6 compounds. As inhibition of p38 MAPK 
had been reported earlier to contribute to reduce blistering in pem-
phigus, this validated the screening approach. Next, we aimed to 
validate the compounds in experimental models that are closer to 
the human pathology. For this we employed the human skin organ 
culture model, and induced intraepidermal blistering by injecting an 
anti-Dsg1/3 single-chain variable fragment in absence or presence 
of the 6 pathway inhibitors at 3 different concentrations (1, 0.1, and 
0.01 mM, respectively). Subsequently, the epidermal split forma-
tion was evaluated in a quantitative manner and compared between 
specimens treated with and without inhibitor (positive control). We 
show a reduced split formation in sections treated with BIRB 796 
and four other compounds. In conclusion, our results confirm the 
importance of the p38 MAPK pathway in mediating blistering in 
pemphigus, and in addition, we identify four novel, so far unknown 
target molecules contributing to anti-Dsg1/3 induced blistering. 
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Interestingly, these 4 molecules are among a single pathway which 
is independent of the p38 MAPK pathway. (Topical) Application of 
compounds targeting this pathway seems to be a good treatment 
option, especially to bridge the time to remission in patients treated 
with anti-CD20 antibodies.

P120 | Monitoring of autoreactive T cells in 
patients with pemphigus
R. Pollmann; F. Solimani; T. Schmidt; D. Didona; R. Eming;  
M. Hertl
Philipps University Marburg, Dermatology and Allergology, 35043 Marburg, 
Germany

Introduction: Pemphigus encompasses a group of life-threatening 
skin diseases including the clinically most common variants, pemphi-
gus vulgaris (PV) and pemphigus foliaceus (PF) which are associated 
with IgG autoantibodies against desmoglein (Dsg) 1 and Dsg3, re-
spectively, leading to blisters of the skin and/or mucous membranes. 
Loss of tolerance to Dsg on the CD4+ T cell level and close associa-
tion of PV with the human leukocyte antigen (HLA) class II alleles, 
HLA-DRB1*04:02 and HLA-DQB1*05:03, are crucial for the devel-
opment of autoreactive T cells leading to the initiation and perpetu-
ation of the autoantibody response. Thus, detection of autoreactive 
T cells in pemphigus is of particular interest to monitor disease pro-
gression and to evaluate the use of autoreactive T cells as potential 
therapeutic target in pemphigus.
Methods: A total of 20 patients with pemphigus (PV: n = 15; PF: 
n = 5), were included as well as 20 age- and sex-matched healthy 
controls. Peripheral blood mononuclear cells (PBMC) were isolated 
from peripheral blood and ex vivo stimulated with Dsg3 or Dsg1 
recombinant proteins to induce autoreactive T cell activation. The 
autoreactive T helper cell profile was subsequently characterized by 
ELISpot assay which determine the frequency of Th1 cells secreting 
IFN-γ and Th2 cells secreting IL-5. In a subgroup of patients with PV, 
reactivity of autoreactive T cells against distinct immunodominant 
Dsg3 peptides was further analysed by ELISpot and 3H-thymidine 
incorporation assay.
Results: In both PV and PF, autoreactive Dsg-specific T cell response 
were predominantly of the Th2 type as significantly elevated num-
bers of Dsg1- and Dsg3-specific T cells secreting IL-5 were observed 
compared to HC (Dsg1: P = 0.001; Dsg3: P < 0.001). Moreover, in PV, 
Dsg3-specific Th2 cells showed a moderate correlation with serum 
anti-Dsg3 IgG (r = 0.485; P = 0.036) while autoreactive Th2 cells 
were also present in anti-Dsg3 IgG seronegative patients suggesting 
a general persistence of autoreactive T cells in peripheral blood. In 
addition, Dsg3-specific autoreactive T cells recognized a set of im-
munodominant Dsg3-epitopes in the majority (7/8) of the analysed 
HLA-DRB1*04:02 positive PV patients as determined by ELISpot 
assay or by 3H-thymidine incorporation assay.
Conclusion: We here demonstrate the presence and persistence 
of autoreactive Dsg3-specific Th2 cells in patients with pemphigus 

using ELISpot assay. Monitoring of autoreactive T cells holds major 
promise as a helpful tool for disease evaluation. Moreover, the iden-
tified Dsg3-peptide-specific T cells are potential targets of ongoing 
novel therapeutic approaches aimed at down-regulating pathogenic 
T cells in pemphigus.

P121 | Divergent glucocorticoid 
responsiveness of psoriatic vs. non-­psoriatic 
human Th17 cells
J. de Castro Kroner; K. Knoke; J. Steiger; M. Fabri
University of Cologne, Dermatology, Cologne

Glucocorticoids potently inhibit T helper (Th) cell type 1 memory 
responses but often fail to control memory Th17 cells. Nevertheless, 
the responsiveness of human Th17 cells to glucocorticoids depends 
on the pathophysiological context. Here, we studied the effect of 
glucocorticoids on Th17 and Th1 responses using peripheral blood 
mononuclear cells (PBMCs) from patients with psoriasis, a steroid-
sensitive Th17-/Th1-driven disease, and from non-psoriatic sub-
jects. PBMCs were stimulated with Candida albicans and had their 
supernatants harvested for cytokine analyses. We found that Th1 
responses, as measured by means of IFN-γ secretion, were inhibited 
by glucocorticoids in both the psoriatic and control PBMC cultures. 
In turn, IL-17 levels in the supernatants of psoriatic PBMCs were 
significantly decreased, in sharp contrast to sustained IL-17 secre-
tion observed in control PBMCs. Together, our study suggests that 
Th17 memory responses of psoriatic patients are intrinsically differ-
ent from those of non-psoriatic individuals in their responsiveness 
to glucocorticoids.

P122 | Culprit drugs induce specific IL-­
36 overexpression in acute generalized 
exanthematous pustulosis
B. Meier1; L. Feldmeyer2; M. Mellett1; D. Jankovic1;  
T. Satoh1; D. Yerly2; A. Navarini1; R. Abe3; N. Yawalkar2;  
W. Chung4; E. Contassot1; L. French1,5

1University Hospital Zurich, Dermatology, 8901 Zurich, Switzerland;  
2University Hospital Bern, Dermatology, Bern, Switzerland;  3Niigata 
University Graduate School of Medical and Dental Sciences, Division of 
Dermatology, Niigata, Japan;  4Drug Hypersensitivity Clinical and Research 
Center, Chang Gung Memorial Hospital, Department of Dermatology, Taipei 
and Linkou, Taiwan;  5University Hospital Munich LMU, Dermatology, Munich, 
Germany

Acute generalized exanthematous pustulosis (AGEP) is a severe 
adverse drug reaction of the skin which is characterized by acute 
formation of sterile pustules on erythematous skin, fever and pe-
ripheral blood neutrophilia. Although an involvement of drug-
specific T cells and increased secretion of IL-8 has been reported, 
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the physiopathology of AGEP and mechanism of neutrophilic skin 
inflammation remains incompletely understood.
In our studies, we could identify IL-36 as a possible key player in 
the pathogenesis of AGEP. Using gene expression profiling, quantita-
tive Real Time PCR and immunohistochemistry, we found elevated 
levels of IL-36α and IL-36γ in the skin of AGEP patients, when com-
pared to normal skin and to maculo-papular rash, the classical type 
of drug-induced skin reaction. The major source of IL-36 was found 
to be keratinocytes and macrophages. Notably, the majority of IL-
36 expressing keratinocytes were localized close to the subcorneal/
intraepidermal pustules.
In vitro, the causative drug specifically induced IL-36γ release, either 
directly by peripheral blood mononuclear cells (PBMC) from AGEP 
patients, or indirectly by autologous keratinocytes in the presence 
of PBMC. Using a co-culture model, we observed that high levels of 
IL-8 gene expression occurred exclusively in patients’ PBMC and not 
in keratinocytes in response to culprit drug exposure. Interestingly 
enough, upregulation of IL-8 gene expression in AGEP patients’ 
PBMC was abrogated by IL-36Ra, suggesting that IL-8 expression in 
PBMC is dependent on PBMC- and/or keratinocyte-derived IL-36.
Strikingly, treatment of a pure monocyte population induced IL-36γ 
secretion. This was specific for AGEP and involved the sensing of 
drug/albumin complex as a danger signal by the Toll-like receptor 4.
Our results suggest that IL-36γ play a crucial role in the pathogenesis 
of AGEP. A direct activation of peripheral blood monocytes by cul-
prit drugs could be shown for the first time, suggesting an important 
impact of the innate immune system in AGEP pathogenesis. These 
findings may help to understand the complex immune reactions oc-
curring in these patients and open up new relevant research avenues 
to explore in the field of cutaneous adverse drug reactions.

P123 (OP01/06) | From coagulation to contact 
hypersensitivity—PAR2 signaling in cutaneous 
inflammation
M. I. Schmidgen1,2; J. Springer1,2; T. Schmidt1,3; N. Röhrig1,3; 
V. K. Raker1,2; S. Reyda2; W. Ruf2; K. Steinbrink1,4

1University Medical Center Mainz, Department of Dermatology, 55131 Mainz, 
Germany;  2University Medical Center Mainz, Center for Thrombosis and 
Hemostasis (CTH), 55131 Mainz, Germany;  3University Medical Center Mainz, 
Institute for Immunotherapy (FZI), 55131 Mainz, Germany;  4University of 
Muenster, Department of Dermatology, 48149 Muenster, Germany

Exogenous and endogenous proteases influence cutaneous im-
munity by controlling inflammation, edema, itch and pain. The G 
protein-coupled protease activated receptor (PAR) 2 is activated by 
coagulation proteases, including the tissue factor (TF) ligands acti-
vated coagulation factors VII (FVIIa) and X (FXa) that are circulat-
ing in the blood, but are also expressed by myeloid cells. Protease 
signaling through PAR 2 plays a central role in cutaneous inflamma-
tory diseases, but which proteases contribute to contact hypersen-
sitivity (CHS), the mouse model of the allergic contact dermatitis in 
humans, is incompletely understood. The aim of this study was to 

analyze how cell-type specific proteolytic PAR2 activation by co-
agulation proteases mediates immune-hemostatic system crosstalks 
in cutaneous inflammation. We showed that antibody-mediated TF 
inhibition during both, the induction and effector phase of CHS, at-
tenuated cutaneous inflammation (ear swelling, inflammatory infil-
trate) and hapten-specific T cell response (T cell proliferation and 
Tc1 immune response). Complete PAR2 insensitivity to proteolytic 
cleavage by a specific receptor mutation (PAR2 mutant mouse strain 
R38E) significantly inhibited early (8 hours) and late (24 hours) stage 
of the allergen-specific CHS reaction. PAR is mostly expressed by 
keratinocytes and sensory afferent neurons. Experiments with 
cell-specific knockout mice unexpectedly identified PAR2+LysM+ 
myeloid cells, but not PAR2+CD11c+ dendritic cells, as functionally 
relevant orchestrators during the early effector phase of the aller-
gic skin reaction. This was reflected by a high expression of PAR2 
and TF on CD11b+ myeloid cells, including Ly6c+CD64+CCR2+ and 
inflammatory Ly6C+CCR2+ monocytic cells, in the skin and the skin-
draining lymph nodes at 8 hours after the challenge. PAR2 mutant 
mouse models with resistance to FXa and epidermal proteases, i.e. 
matriptase and prostasin, cleavage (PAR2 G37I mice) or resistance 
to skin proteases alone (PAR2 K36E mice) exhibited attenuated CHS 
responses at 8 hours after the challenge, but only mice resistant to 
FXa-cleavage remained protected from CHS in the later phase. Our 
study demonstrates that PAR2 signaling in myeloid cells plays a cru-
cial role in allergic skin inflammation and is controlled by a complex 
network of proteases. Our findings may provide novel targets in the 
topical and systemic treatment of cutaneous inflammatory diseases.

P124 (OP05/04) | Mast cells modulate viral-­
specific CD8 T cell activation during Herpes 
simplex viral infection
Y. Arestova1; W. Azab2; M. Munoz1; M. Maurer1

1Charite, Department of Dermatology and Allergy, 10117 Berlin, Germany;  
2Institute of Virology, Veterinary Medicine, 14163 Berlin, Germany

Mast cells (MCs), strategically localized at mucosal surfaces, provide 
first-line defense against pathogens and shape innate and adaptive 
immune responses. Recent studies have shown that human MCs 
are involved in pathogenic responses to several viruses includ-
ing respiratory syncytial virus, human immunodeficiency virus and 
dengue virus. Furthermore, MCs are present at sites of active viral 
replication, are long-lived, and are resistant to cytotoxic effects of 
viruses. Here, we investigated the role of MCs during human her-
pes simplex virus 1 (HSV-1) infection in vitro. Incubation with HSV-1 
resulted in infection rates of up to 50% in human MCs (hMCs) iso-
lated from skin biopsies in a dose and time-dependent manner. HSV 
replicated in MCs and progeny virions were released from infected 
MCs. In addition, HSV infection resulted in the downregulation of 
hMC IgE receptor FceRI and the upregulation of their extracellular 
activation markers. HSV infection did not induce MC degranulation 
or cytokine production. In addition, we assessed the ability of MCs 
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to activate CD8 T cells by using an in vitro HSV-1 murine infection 
model. Interestingly, HSV-infected murine bone marrow-derived 
MCs induced HSV-specific CD8 T cell upregulation of extracellular 
activation markers such as CD25, CD69 and CD44 as well as IFN-g 
and TNF-a production. Our data suggest that skin MCs contribute 
to HSV infections in humans. Specifically, MCs may function as non-
professional antigen-presenting cells and directly modulate CD8 
T cells responses during HSV infection. A better understanding of 
the role of MCs during HSV infections may allow us to develop new 
therapeutic options to improve antiviral host responses.

P125 | Autoantigen CHD4 forms immune 
stimulatory complexes with endogenous DNA
T. F. Guel1; B. Scholtissek1; J. Siegl2; G. Mayer2; T. Fetter1;  
T. Bieber1; J. Wenzel1
1University Hospital Bonn, Department of Dermatology and Allergy, Bonn;  
2University of Bonn, Life and Medical Sciences Institute, Bonn

Background: Dermatomyositis (DM) is an idiopathic inflammatory 
myopathy belonging to the spectrum of autoimmune connective 
tissue diseases. DM patients present with anti-nuclear antibodies 
against Chromodomain-helicase-DNA-binding protein 4 (CHD4).
Objective: The impact of CHD4 on the immunogenicity of endog-
enous DNA is investigated by measuring the type I Interferon (IFN) 
pathway activation in immortalized keratinocytes (HaCaTs).
Methods: Immunohistochemical staining of CHD4 in patient skin 
samples from five different skin diseases to quantify the amount 
of autoantigen. The immune stimulatory capacity of CHD4-DNA-
complexes was compared to the one of DNA alone by measuring the 
concentration of secreted CXCL10 using ELISA and by mRNA-seq to 
investigate the differences in expression of all type I IFN-inducible 
genes in HaCaTs. Surface plasmon resonance and fluorescence mi-
croscopy were used to determine the binding affinity from DNA to 
CHD4 and to show the complexes visually, respectively.
Results: CHD4 is increased in DM and two other autoimmune con-
nective tissue diseases. CHD4 tightly binds endogenous DNA with 
a KD of 0.195 nM ± 0.0586 nM and forms visible complexes which 
have an immune stimulatory property. HaCaTs stimulated with 
CHD4 and endogenous DNA together show a significantly higher 
amount of CXCL10 in the supernatant than DNA alone, RNA-seq 
shows amplification of the expression for most IFN-regulated genes, 
e.g. OASL, OAS3, STAT1, and MX2.
Conclusion: We can show that CHD4 is able to form immune stim-
ulatory complexes that are able to active the type I IFN pathway. 
Concluding this mechanism could contribute to the sustainment of 
the pro-inflammatory vicious cycle in DM skin lesions and play a role 
in their pathogenesis.

P126 (OP05/06) | GARP dependent induction 
of Treg by platelets: implications for malignant 
melanoma?
N. Zimmer1; S. Zimmer1; E. Walter2; S. A. Hahn1; K. Jurk2;  
S. Grabbe1; A. Tuettenberg1

1University Medical Center Mainz, Dermatology, 55131 Mainz, Germany;  
2University Medical Center Mainz, Center for Thrombosis and Hemostasis Mainz 
(CTH), 55131 Mainz, Germany

Platelets are the central cells mediating hemostasis at the site of in-
jury. Furthermore platelets are important modulators of the innate 
and adaptive immunity through their interaction with immune cells.
In case of infection, platelets get activated and are able to modulate 
the inflammatory process. However, detailed information about the 
platelet–leukocyte interaction in inflammation is still limited.
Recently, we were able to show that the soluble form of Glycoprotein 
A repetitions predominant (sGARP) has strong regulatory and anti-
inflammatory properties in vitro and in vivo. GARP, first described on 
platelets and as an activation marker on the surface of activated regula-
tory T cells (Treg), is known to modulate the bioavailability of TGF-beta 
and is therefore involved in the regulation of the peripheral immune 
responses. sGARP leads to induction of peripheral Treg as well as to 
inhibition of tumor antigen-specific CD8+ T cells as shown before. In 
the present study, we analyzed the role of GARP expressing platelets 
in melanoma and its potential as a prognostic marker in more detail.
We were able to detect sGARP in the supernatant of activated plate-
lets. In coculture, platelets inhibited dose dependently the prolifera-
tion and cytokine production of CD4+ T cells, while inducing a strong 
Foxp3 expression and a suppressive capacity. Using a blocking anti-
GARP Ab in the co-culture, we were able to reverse these effects. 
Additionally we analyzed the platelet count, GARP expression on 
platelets and sGARP levels in serum of melanoma patients at dif-
ferent stages of disease in comparison with healthy donors. Here, 
patients with stable disease showed a decreased platelet count com-
pared to those patients with progression of disease.
In conclusion, our data give evidence that platelets are capable to in-
duce peripheral Treg (pTreg) in a GARP-dependent manner. Through 
the induction of Treg via GARP expression and sGARP shedding, 
platelets could be of importance in melanoma where poor prognosis 
and metastasis are associated with elevated numbers of circulating 
platelets (thrombocytosis).

P127 | Pathogenicity of anti-­desmoglein 3 IgA1 
autoantibodies is Fc-­dependent in IgA pemphigus
S. Emtenani1; J. Johns1; A. Recke1,2; J. Langenhan3; L. 
Komorowski3; J. E. Hundt1; T. Hashimoto4; D. Zillikens2; E. 
Schmidt1,2; R. J. Ludwig1; C. M. Hammers2,5
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2University of Lübeck, Dept. of Dermatology, Lübeck;  3Inst. of Exp. Immunology, 
EUROIMMUN AG, Lübeck;  4Osaka City University Graduate School of Medicine, 
Dept. of Dermatology, Osaka, Japan;  5University of Pennsylvania, Dept. of 
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IgA pemphigus is an autoimmune blistering skin disease character-
ized by tissue bound and circulating IgA, but not IgG, autoantibod-
ies (autoAbs) against epidermal cadherins, particularly desmogleins 
(Dsgs) or desmocollins (Dscs). Patients typically present with vesicu-
lopustular skin eruptions, intraepidermal acantholysis and prominent 
neutrophilic infiltrates. To facilitate dissection of pathomechanisms 
involved, we applied antibody phage display to genetically clone 
anti-Dsg3 monoclonal antibodies (mAbs) from an IgA pemphigus 
vulgaris (IgA PV) patient, as confirmed by direct immunofluores-
cence (IF) microscopy and high serum anti-Dsg3 IgA reactivity. 
No Dsg1 or Dsc reactivity was detected. We isolated three Dsg3-
specific IgA mAbs, in form of single-chain variable fragments (scFvs). 
As expected, these scFvs bound to Dsg3 by ELISA and IF on Dsg-
transfected cells. Sera from the same patient, from unrelated active 
IgA PV patients and from active IgG PV patients led to decreased 
binding of our scFvs in inhibition ELISAs, indicating that they bind 
to similar or identical Dsg3 epitopes as serum-derived polyclonal 
IgA/IgG autoAbs. The biological validity of our mAbs was further 
exemplified by dose-dependent cell sheet dissociation of cultured 
human keratinocytes and pathogenicity in human skin organ cul-
ture. These assays were conducted under concurrent elimination of 
Dsg1 by exfoliative toxin A, because anti-Dsg1 IgA/IgG reactivity 
was absent in our patient. Our findings indicated that in IgA PV the 
anti-Dsg3 IgA mAbs alone are necessary but insufficient for disease 
induction. Additional Fc-dependent cellular mechanisms potentially 
involved in tissue pathology were therefore studied by an in vitro 
human skin cryosection model, using recombinant full anti-Dsg3 
mAbs of different isotypes. Incubation of cryosections with a full 
anti-Dsg3-IgA1 mAb and human peripheral polymorphonuclear cells 
led to intraepidermal acantholysis and typical pathology, whereas 
the same mAb in the IgG1 format was ineffective in the same assay. 
We here present conclusive in vitro data showing that anti-Dsg3 
IgA1-Fc:FcalphaR interaction is mediating epidermal pathogenicity 
in IgA pemphigus, without requiring concurrent inactivation of Dsg1 
by autoAbs. Blocking the interaction of anti-desmosomal IgA and 
FcalphaR-bearing cells may be effective future treatment for this 
difficult-to-treat skin disorder.

P128 | GPR15L is upregulated in murine 
models of psoriasis in an IL-­23-­independent 
manner but its cognate receptor GPR15 does not 
regulate skin disease
T. Sezin; L. Kempen; L. Meyne; S. Mousavi; D. Zillikens; C. D. 
Sadik
University of Lübeck, Department of Dermatology, Allergy, and Venereology, 
23562 Lübeck, Germany

Background: GPR15 has been implicated in the pathogenesis of T 
cell-driven inflammation of the skin and the gut. Expression levels 
of GPR15 ligand GPR15L are increased in psoriatic skin and consid-
ered as potential biomarker for the treatment response to anti-IL-17 

antibody therapies. However, the significance of the GPR15L/
GPR15 for the pathogenesis of psoriasis and the mechanisms regu-
lating GPR15L expression in psoriatic skin are still elusive.
Methods: We addressed the role of the GPR15L/GPR15 in two 
mouse models of psoriasis, the Aldara(TM)-induced psoriasiform 
dermatitis (AIPD) and the IL-23-induced dermatitis model. In both 
models, we charted the expression levels of GPR15 and GPR15L 
in the skin and assessed the significance of GPR15L/GPR15 using 
Gpr15−/− mice.
Results: GPR15L levels were increased in the AIPD model, but not in 
the IL-23-induced dermatitis model. Deficiency in Gpr15 did not alter 
the course of disease neither in the AIPD, nor in the IL-23-induced 
dermatitis model. In neither model, deficiency in Gpr15 modulated 
the hallmarks of psoriasis on the histopathological or the molecular 
level. Despite the induction of GPR15L in the AIPD model, GPR15+ 
cells did not accumulate in the skin.
Conclusions: GPR15L expression is induced in psoriasiform derma-
titis, but the activation of the IL-23/IL-17 axis alone is not sufficient 
for its induction. This restricts the potential use of GPR15L levels 
in the skin as biomarker for the treatment response to anti-IL-17 
antibody therapy. Overall, our results exclude a significant role of 
GPR15 in the pathogenesis of psoriasiform dermatitis. As a corol-
lary, GPR15L does not modulate psoriasiform dermatitis or employs 
GPR15-independent mechanisms.

P129 | The Ornithodoros moubata soft-­
tick-­derived lipocalin Coversin abrogates skin 
inflammation in a murine model of pemphigoid 
diseases by sequestering complement factor C5 
and leukotriene B4
T. Sezin1; S. Murthy1; F. Halim1; C. Attah1; M. Seutter1; M. 
M. Holtsche1; C. M. Hammers1; E. Schmidt1; S. Mousavi1; D. 
Zillikens1; M. Nunn2; C. D. Sadik1

1University of Lübeck, Department of Dermatology, Allergy, and Venereology, 
Lübeck, Germany;  2Akari Therapeutics, London, United Kingdom

Background: Pemphigoid diseases (PDs) are a group of autoimmune 
blistering skin diseases driven by the deposition of autoantibodies at 
the dermal-epidermal junction and the subsequent recruitment of 
granulocytes. Previously, a critical role for the ligand/receptor pairs 
leukotriene B4 (LTB4)/BLT1 and the activated complement C5 frag-
ment (C5a)/C5aR1 was uncovered for the eruption of skin inflamma-
tion in the antibody transfer bullous pemphigoid-like epidermolysis 
bullosa acquisita (BP-like EBA) mouse model. The Ornithodoros 
moubata soft-tick-derived lipocalin Coversin in parallel sequesters 
C5 and LTB4, while its mutant L-Coversin only sequesters LTB4.
Methods: Using the antibody transfer BP-like EBA model and human 
materials from BP and EBA patients we have addressed the potential 
of both compounds as therapeutics in PDs.
Results: Coversin and L-Coversin dose-dependently attenuated 
disease when administered prophylactically. Herein, due to its dual 
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inhibitory ability, Coversin, was more potent in suppressing disease 
than L-Coversin, Coversin also reversed established skin inflamma-
tion when tested in a therapeutic regimen. LTB4 and C5a were both 
present in the blister fluid of BP patients in concentrations chemoat-
tracting human granulocytes. In line with a contribution of LTB4 to 
the recruitment of granulocytes in PDs, its receptor BLT1 was mainly 
expressed on granulocytes in perilesional skin of BP and EBA pa-
tients. In contrast, C5aR1 was predominantly expressed on keratino-
cytes in perilesional skin of BP and EBA patients.
Conclusions: Collectively, our results highlight both Coversin and 
L-Coversin as potential drugs for the treatment of PDs. However, 
simultaneous inhibition of C5a and LTB4 through Coversin may be 
superior to sole inhibition of LTB4 through L-Coversin. Our results 
encourage initiating clinical trials on the therapeutic potential of 
Coversin and L-Coversin in PDs.

P130 (OP06/01) | Effect of 
phosphodiesterase-­4 inhibition on skin and 
mucosal lesions in experimental anti-­laminin 332 
mucous membrane pemphigoid
S. Tofern1; A. Fähnrich1; S. Künzel2; R. J. Ludwig1; D. 
Zillikens3; H. Busch1; E. Schmidt1,3

1University of Lübeck, 23562 Lübeck, Germany;  2Max-Planck-Institut für 
Evolutionsbiologie, Evolutionsgenetik, 24306 Plön, Germany;  3University of 
Lübeck, Department of Dermatology, 23538 Lübeck, Germany

The autoimmune bullous disease mucous membrane pemphigoid 
(MMP) is characterized by autoantibodies against the dermal-
epidermal-junction and a predominant mucosal involvement. 
Reactivity against laminin 332 (Lam332), a heterotrimer consisting 
of 3 laminin chains, is found in one third of MMP patients. Major 
clinical and immunopathological characteristics of the human dis-
ease, including both mucosal and skin lesions, are recapitulated in 
the recently established antibody transfer model for anti-Lam332 
MMP in adult mice. As the treatment of MMP patients still relies on 
high-dose corticosteroids, there is a high unmet need for new and 
more specific therapies. Phosphodiesterase-4 (PDE4) inhibition 
has previously been shown to be effective in patients with psoria-
sis vulgaris and Behcet’s disease. Here, in the anti-Lam332 MMP 
mouse model, a specific PDE4 inhibitor, roflumilast, was applied in 
a prophylactic approach, using 5 mg/kg/day p.o. In two independ-
ent and blinded experiments, roflumilast significantly reduced oral 
lesions compared to vehicle-treated mice as quantified by endos-
copy (P = 0.029), whereas, interestingly, a significant increase in 
skin lesions was observed (P < 0.0001). In line, in lesional biopsies, 
the number of inflammatory cells was significantly decreased in 
the buccal mucosa, but not in the skin, of roflumilast-treated com-
pared to vehicle-treated mice (P = 0.007, P = 0.1523). A significant 
decrease of oral lesions could also be seen, when the PDE4 inhibi-
tor was applied in a therapeutic approach (P = 0.016), i.e., when le-
sions had already developed. To investigate the differential effect 

of the PDE4 inhibitor observed in the prophylactic approach, a 
transcriptome analysis by NGS of affected skin and buccal mucosa 
from roflumilast-treated anti-Lam332 MMP mice (n = 5), vehicle-
treated anti-Lam332 MMP mice (n = 5) and mice injected with 
non-pathogenic rabbit IgG (n = 3) was performed. Differential 
gene analysis revealed Chil3, Ly9, IL18 bp, integrin alpha-L, and 
TNF to be upregulated in lesional skin of untreated mice with 
anti-Lam332 MMP. Among these inflammatory mediators, TNF 
showed a central role by STRING analysis. In the buccal mucosa of 
roflumilast-treated mice with anti-Lam332 MMP, Aldh1a2, Ryr1, 
Tceal7, and Il22ra2 were upregulated. Further validation by Gen 
Set Variation Analysis, qPCR, and Western Blotting will help to 
corroborate these findings and uncover pathways responsible for 
the differential effect of PDE4 inhibition on antibody-mediated 
tissue destruction in skin and mucosa. Furthermore, our data sup-
port PDE4 inhibition as potential novel therapy for mucous mem-
brane lesions in patients with MMP.

P131 | Interaction of tight junction 
downregulation and staphylococci-­dominated 
dysbiosis in the context of atopic dermatitis
I. M. Hölge1; Y. Skabytska1; Y. Amar1; C. Traidl-Hoffmann2;  
T. Biedermann1

1Technical University of Munich, Department of Dermatology and Allergy, 80802 
Munich, Germany;  2Technical University of Munich and Helmholtz Zentrum 
München, Chair and Institute of Environmental Medicine, UNIKA-T, 86156 
Augsburg, Germany

Atopic dermatitis (AD) is a common, chronic, relapsing inflammatory 
skin disease and is estimated to affect 10-20% of children and 2-10% 
of adults in the western world. AD is characterized by dry and scaly 
skin, which periodically exhibits severe, itchy eczema typically on 
the face, scalp and limbs. Skin barrier defects and dysbiosis of the 
skin microbiota are hallmarks of AD pathogenesis, but their func-
tional interaction still needs to be investigated. Regarding this, the 
microbial dysbiosis is predominantly characterized by an increased 
colonization with Staphylococcus aureus (S. aureus) and may be ena-
bled by barrier disruption indicating an interdependence of cuta-
neous bacteria and skin. Tight junctions (TJs) in the skin are close 
contacts between the plasma membranes of neighboring cells and 
are known to be important for barrier function, cell proliferation 
and differentiation. Murine and human studies indicate an essential 
function of some of them in maintaining skin barrier function in the 
context of AD. However, little is known about the function of their 
interplay with S. aureus.
Here, we investigated how skin barrier impairment contributes to 
the development of AD, focusing on the microbial shift towards 
S. aureus dominance in a mouse model. We found that barrier im-
pairment, induced by repetitive tape stripping of the back skin of 
mice leads to a significant downregulation of several TJ proteins 
such as claudin-1, claudin-10, occludin and ZO-1 after 6 or 18 hours 
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detected by RT-PCR ex vivo. Furthermore, an upregulation of 
S. aureus-associated pro inflammatory cytokines, e.g. IL-1 beta, TNF-
alpha and IL-6, was detected at the same time points. First analyses 
of the skin microbiome before and after tape stripping contribute 
to this finding by pointing to a predominance of staphylococci after 
tape stripping. We applied this concept to the contact hypersensitiv-
ity model to FiTC, a type 2 immune prone model mimicking the acute 
phase of AD. As a result, previous tape stripped mice showed a sig-
nificant higher ear swelling than non-tape stripped mice. Additional, 
the tape stripped mice showed an increased Th2-dominated immune 
response associated by an increased CD3+CD4+ cell population as 
well as increased IL-4 and IL-13 levels compared to the non-tape 
stripped controls.
These findings demonstrate the establishment of a model of skin 
barrier disruption by tape stripping which can be applied to study 
molecular mechanisms of AD pathophysiology. These results also 
indicate an important role of the downregulation of TJs contribut-
ing to a staphylococci-dominated dysbiosis of the skin and AD de-
velopment. To conclude, this model and findings should be used to 
develop treatment strategies for patients suffer from this disease.

P132 (OP01/01) | The C5a/C5aR1 axis is 
critically involved in the induction of auto-
antibody response in Epidermolysis bullosa 
acquisita
J. Tillmann1; B. Kovacs1,2; R. J. Ludwig2; J. Köhl1,3;  
C. Karsten1

1Institute for Systemic Inflammation Research, University of Lübeck, 
23562 Lübeck, Germany;  2Department of Dermatology, University of Lübeck, 
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Hospital Medical Center and University of Cincinnati College of Medicine, 
Cincinnati, USA

Epidermolysis bullosa acquisita (EBA) is a rare, chronic subepider-
mal blistering disease caused by auto-antibodies (aAbs) against 
collagen type VII (COL7). COL7 is a major component of anchor-
ing proteins, which are responsible for stability of the epidermal-
dermal junction in the skin. IgG aAbs can identify and interact 
with a part of murine COL7, which has sequence homology to the 
von-Willebrand-factor A-like domain 2 (vWFA2). Previously, we 
could show in an Ab transfer model of EBA that a deficiency of the 
G protein-coupled receptor C5a receptor 1 (C5aR1) protects the 
mice from disease progress, which demonstrate the critical role of 
C5aR1 in the effector phase. Moreover, we showed an important 
regulatory cross-talk between C5aR1 and Fcγ-receptors (FcγR). 
The FcγR translate Ab responses into cellular answers. Previous 
publication reported that EBA is mostly FcγRIV-dependent, but 
we found a dependency also on FcγRIII in an active mouse model 
of EBA.
We immunized EBA-susceptible (B6.s) and EBA-non-susceptible 
(B6.j) wild-type (wt) mice, B6.s C5aR1−/− mice and B6.s 

FcγRIIb−/− mice with vWFA2 and Titermax (1:1). Biweekly for eight 
weeks we scored the clinical phenotype of the mice and took blood 
samples for ROS analysis, COL7 epitope mapping, IgG subclass-
assays and cytokine assays. We purified COL7-specific aAbs of 
the blood serum and quantified the IgG subclasses. Furthermore 
we investigated the cytokine levels of pro-inflammatory mark-
ers during the course of disease. Finally, we analyzed the IgG 
Fc-glycosylation, which defines additionally the pro- or anti-
inflammatory properties of IgG Abs. Moreover we harvested 
spleen, draining lymph nodes and affected skin tissue for pheno-
typic and functional cellular analyses.
After 4-6 weeks B6.s wt mice developed first clinical symptoms, 
whereas C5aR1−/− on B6.s background were completely protected 
from EBA. We found in B6.s C5aR1−/− mice significantly lower serum 
levels of COL7 specific pro-inflammatory IgG2b and IgG2c and a sig-
nificantly higher frequency of anti-inflammatory COL7 specific IgG1 
aAbs. Additionally we analyzed the glycosylation of IgG1 and found 
significantly decreased levels of pro-inflammatory agalactosylated 
aAbs, whereas the level of anti-inflammatory highly galactosylated 
IgG1 was elevated in C5aR1−/− sera in comparison with wt sera. To 
analyze the interaction of IgG with different FcγR we used a ROS-
assay in which neutrophils got activated with aAbs from EBA mice. 
Here we showed that the activity of neutrophils dependents on both 
FcγRIII and FcγRIV, in contrast to data published with the rabbit-to-
mouse Ab transfer model which only depends on the activity of 
FcγRIV.
Furthermore we investigated the pro-inflammatory cytokine pattern 
in serum and we showed that B6.s wt mice showed during week 6 
and 8 elevated levels of IL6, IL12 and IL17a, all important cytokines 
which promote the migration of antigen presenting cells to site of 
inflammation, compared to B6.s C5aR1−/− mice. Interestingly, we 
found also that B6.s C5aR1 mice expressed significantly higher lev-
els of IL-10 than B6.s wt mice. Both observations pointing into less 
pro-inflammatory environment in C5aR1−/− mice. Our findings iden-
tify the C5a/C5aR1 axis as a critical driver of EBA. Mechanistically, 
with these results the C5a/C5aR1 axis seems to be important for 
the induction of pathogenic aAbs and drives the Fc glycosylation 
towards a proinflammatory Ab type. Moreover in this context we 
showed the relevance of FcγRIII for the first time in an active model 
of EBA.

P133 | Alterations in the cutaneous 
microbiome in the course of allogeneic 
hematopoietic stem cell transplantation
N. Bayer1; J. Strobl1; L. Hammerl1; A. Riva2; V. Patra3;  
D. Berry2; G. Stary1
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The success of allogeneic hematopoietic stem cell transplanta-
tion (HSCT) remains limited due to severe side-effects, such as 
infections and graft versus host disease (GVHD). Recent studies 
suggest that dysbiosis of intestinal microbes is associated with an 
increased risk of GVHD and poor outcome, while the role of the 
cutaneous microbiome remains elusive. We obtained patient ma-
terial (peripheral blood, skin scales, stool and skin biopsies) at 5 
time points before myeloablative conditioning and up to one year 
after HSCT (n = 20).
The cutaneous and intestinal microbiome is analyzed with 16S rRNA 
and whole metagenome sequencing. In vivo interactions of bacteria 
with immune cells are monitored by combining monoclonal antibod-
ies with fluorescent in situ hybridization (FISH). Bacterial numbers/
mm2 and distance calculations from CD45+ and HLA-DR+ cells are 
assessed via StrataQuest Analysis Software.
16S sequencing was established from healthy stool and skin sam-
ples and showed an expected mixture of commensal bacteria. 
Visualization of bacteria via 16S rRNA FISH in HSCT patients re-
vealed a decrease in bacteria/mm² skin in the epidermis as well as 
the upper (<500 μm) and lower (>500 μm) dermis at day 0 and day 
14 after transplantation. At day 100 bacterial numbers were com-
parable to baseline before transplantation. Although often in close 
contact with CD45+ cells, no intracellular bacteria were observed.
This study gives us the unique possibility to examine the repopu-
lation kinetics and crosstalk between the immune system and the 
residing microbiome. Furthermore, we will establish risk profiles for 
GVHD development and occurrence of infections based on the indi-
vidual skin and gut microbiome.

P134 (OP06/06) | Transcriptional profiling 
reveals factors for long-term survival of skin-
resident T cells in hematopoietic stem cell 
recipients
J. Strobl1; R. V. Pandey1; N. Bayer1; M. Mayrdorfer1;  
B. Reininger1; L. Kleißl1; P. Kalhs2; W. Rabitsch2; C. Bock3;  
G. Hopfinger2; T. Krausgruber3; G. Stary1,3

1Medical University of Vienna, Department of Dermatology, 1090 Vienna, 
Austria;  2Medical University of Vienna, Department of Internal Medicine I, 
Bone Marrow Transplantation, 1090 Vienna, Austria;  3CeMM Research Center 
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Myeloablative conditioning preceding allogeneic hematopoietic 
stem cell transplantation (HSCT) presents a unique situation in the 
human system to compare survival capacities of central and periph-
eral T cells. To determine factors mediating long-term tissue resi-
dency, we analyzed T cells isolated from peripheral blood and skin 
of patients receiving HSCT by flow cytometry and low-input RNA 
sequencing. Samples taken in full myeloablation and central immu-
nosuppression (day 0) were compared to serial samples from before 
start of therapies until 1 year after transplantation. Additionally, 
long-term skin-residency was assessed in skin sections of patients 

receiving sex-mismatched donor cells by X/Y fluorescence in situ 
hybridization.
While >90% of peripheral blood T cells were eliminated by day 0, 
merely 50% of skin T cells were affected by myeloablative condi-
tioning therapy. Notably, CD69+ and CD103+ αβ memory T cells re-
mained stable and functionally competent populations in epidermal 
and dermal tissues, with recipient T cells still constituting >30% of 
total T cells 2 years after transplantation. These skin-resident cell 
subsets down-regulated tissue egress molecules while enhancing 
transcription of tissue retention genes, maturation markers and 
pro-inflammatory cytokines. Instead of a glucose-based metabolism 
common for effector T cells, skin cells at day 0 showed upregulation 
of lipid scavenger receptors, likely relying on exogenous free fatty 
acid uptake for longterm survival.
Our results combine data of a unique clinical setting with in-depth 
cell profiling and imaging techniques. Thus, we were able to identify 
long-lived and radio-resistant T cells and their distinct survival pro-
gram in human skin.

P135 (OP06/03) | IL-­9-­producing T helper cells 
are a subpopulation of PPAR-­gamma+ TH2 cells
L. von Meyenn1; C. Micossé1; C. Adam2; B. Homey3; D. 
Simon1; B. Snijder4; M. Schmidt2; C. Schlapbach1
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γTH1, TH2, and TH17 cells are well-defined proinflammatory T 
helper (TH) cell lineages in humans. Whether IL-9-producing “TH9” 
cells constitute a bona fide T cell lineage remains debated, despite 
their first description 10 years ago. Our previous work identified 
IL-9-producing TH cells as a subpopulation of TH2 cells express-
ing IL-9 transiently post activation. In fact, IL-9-producing TH cells 
were found to show key TH2-lineage-defining properties: They 
express TH2-lineage-defining cytokines (IL-5, IL-13), chemokine 
receptors (CCR4+/CCR8+), and transcription factors (GATA3) when 
analyzed irrespective of activation status. Here, we investigated 
the transcriptional program that differentiates IL-9+ TH2 cells 
from “conventional” TH2 cells that lack IL-9 expression. To this 
end, we performed transcriptional profiling before and after ac-
tivation of different human TH cell subsets. We found that IL-9+ 
TH2 cells specifically express high levels of the transcription fac-
tor PPAR-gamma. Accordingly, PPAR-gamma was strongly induced 
in naive TH cells by priming with IL-4 and TGF-β (“TH9” priming), 
just as IL-9 itself. Functional importance of PPAR-gamma for IL-9 
expression was confirmed by pharmacological antagonism or 
gene silencing of PPAR-γ. PPAR-γ inhibition reduced IL-9 produc-
tion in TH2 cells while leaving production of other cytokines in 
TH2, TH1, and TH17 cells largely unaffected. In human skin dis-
ease, we found high numbers of IL-9+ TH2 cells in acute but not 
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chronic allergic skin inflammation and these numbers correlated 
with the presence of PPAR-γ+ cells. Correspondingly, antagonism 
of PPAR-γ in T cells isolated from acute allergic contact dermatitis 
resulted in specific downregulation of IL-9. Taken together, these 
findings suggest PPAR-γ as novel regulator of IL-9 in TH2 cells and 
identify TGF-β as a key factor inducing PPAR-γ in human TH2 cells. 
Our findings in humans are in line with recent findings in murine 
models of allergy and parasite infection where PPAR-g emerged as 
a driver of pathogenic TH2 inflammation.

P136 | Obesity drives chronicity of psoriatic 
skin inflammation
Y. Skabytska; T. Biedermann
Technical University of Munich, Department Dermatology and Allergology 
Biederstein, 80802 Munich, Germany

The inflammatory skin disease psoriasis is often characterized by 
comorbidities with obesity as the most prevalent. Epidemiological 
studies clearly associate obesity as an aggravating factor for skin in-
flammation in psoriasis but mechanisms mediating this are unknown. 
The aim of the present study was to investigate how obesity alters 
skin immune responses.
To this end, a diet-induced obesity model was established by feeding 
of male C57Bl/6J mice with high-fat diet (HFD, 60% fat). To investi-
gate the effect of obesity on Th17/Th1-mediated skin inflammation, 
a mouse model of 2,4,6-trinitrochlorobenzene (TNCB) contact hy-
persensitivity (CHS) was used. Challenging sensitized mice resulted 
in a significant increase of the chronic phase of skin inflammation 
in obese mice. Characterization of the immune response after the 
TNCB challenge revealed a significant elevation of IFNg, IL-17 and 
TNF in draining lymph nodes (dLN) and an increase of IL-17, IL-1beta, 
IL-6, and TNF in serum of HFD-fed mice in comparison with the con-
trols. In the skin we found an elevation of IL-17 expression and fur-
ther experiments showed that dermal TCRlow gamma/delta T cells 
were the major source of IL-17.
Expression analyses in adipose tissue showed a significant increase 
of IL-12, IL-6, TNF, iNOS and CCL2 in obese mice, suggesting a pos-
sible accumulation of M1 macrophages in this tissue. Furthermore, 
expression of TNF, IL-6, iNOS, CCL2, and macrophage numbers were 
also significantly elevated in TNCB-CHS skin of obese mice. Finally, 
macrophage depletion resulted in the abrogation of the increased 
chronic phase of skin inflammation. Next, we aimed to investigate 
the role of gut microbiota. Administration of antibiotics during the 
diet resulted in an abrogation of increased skin inflammation due to 
obesity with no difference in the numbers of gamma/delta T cells in 
the skin between obese and lean mice.
Taken together, our data indicate that obesity drives chronicity of 
psoriatic skin inflammation by increasing macrophages and IL-17 
producing Gamma/delta T cells in the skin. Interestingly, this oc-
curs with involvement of gut microbiota, which warrants further 
investigations.

P137 | The G protein-­coupled receptor GPR15 
suppresses pemphigoid disease-­like dermatitis
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The G protein-coupled receptor GPR15 (GPR15) has been implicated 
in the orchestration of colitis by regulating the migration of T ef-
fector and T regulatory cells. Herein, depending on the precise set-
ting, GPR15 exerts pro- or anti-inflammatory net effects in the gut. 
In the skin, GPR15 was shown to mediate recruitment of dendritic 
epidermal T cells (DETCs) during early postnatal development. Once 
in the epidermis, self-renewing DETCs participate in wound healing 
and tissue repair. More recently an antimicrobial peptide C10ORF99, 
a cognate ligand for GPR15, now designated as “GPR15L” was iden-
tified. GPR15L was found to be expressed in the skin upon its 
challenge with the toll-like receptor agonist imiquimod and during 
allogenic skin transplantation. Despite the indirect evidence sug-
gesting a contribution for GPR15/GPR15L to skin homeostasis, no 
mechanistic studies examining the role of this receptor-ligand pair in 
cutaneous inflammation were performed.
We have therefore addressed the significance of GPR15-GPR15L 
signalling in autoantibody driven skin inflammation, using the 
antibody transfer model of bullous pemphigoid-like epidermoly-
sis bullosa acquisita (BP-like EBA). Interestingly, GPR15 was 
predominantly expressed in the skin under homeostatic con-
ditions. Genetic deficiency of GPR15 significantly aggravated 
disease in this model, suggesting a protective role for GPR15 in 
autoantibody-induced skin inflammation. Investigating possible 
mechanisms mediating the protective effects of GPR15 in the skin, 
we noted that Gpr15−/− mice bear significant deficiency in DETCs 
both under homeostatic and inflammatory conditions. Given the 
protective role of DETCs in the skin, their deficiency is therefore 
consistent with the exacerbation of skin inflammation in Gpr15−/− 
mice. In line with the antimicrobial properties of the GPR15 ligand 
we assessed its expression levels in the skin, and compared the 
microbiome of wild-type (WT) and Gpr15−/− mice in healthy and 
EBA affected skin. GPR15L was markedly upregulated in lesional 
skin of both WT and Gpr15−/− mice, but its increase did not alter 
the alpha- and beta-diversity of the skin microbiota in diseased 
mice. In contrast, differences in the microbial composition were 
observed between Gpr15−/− and their co-housed littermates WT 
controls under homeostatic conditions, further highlighting the 
role of GPR15 in controlling skin microbiome.
Collectively, our results uncover a previously unappreciated coun-
terregulatory role of GPR15 in antibody-induced skin inflammation 
in mice, likely mediated by DETCs.
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P138 (OP03/01) | Environmental antigens may 
promote cross-­activation of CD8+ T cells against 
melanocytes in psoriasis
Y. Arakawa; S. Vural; A. Arakawa; S. Vollmer; R. Alharbi; M. 
He; A. Galinski; J. C. Prinz
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Psoriasis vulgaris is an HLA-C*06:02-associated T-cell mediated 
autoimmune skin disease, in which environmental factors play im-
portant roles. Using the Vα3S1/Vβ13S1 T-cell receptor (TCR) from a 
pathogenic epidermal psoriatic CD8+ T-cell clone, we had shown that 
HLA-C*06:02 mediates an autoimmune response against melano-
cytes through presentation of a peptide autoantigen from ADAMTS-
like protein 5 (ADAMTSL5). TCRs, however, are polyspecific. They 
do not recognize specific antigens but are ligated by multiple pep-
tides sharing certain amino acid motifs.
To investigate how environmental factors contribute to psoriasis 
onset, we screened for potential environmental TCR ligands using 
the conserved amino acid motif of the Vα3S1/Vβ13S1 TCR that 
may cross-activate the Vα3S1/Vβ13S1 TCR and thus initiate the 
psoriatic autoimmune response. In silica data base search and pep-
tide stimulation experiments identified 24 peptides which were 
presented by HLA-C*06:02 and ligated the Vα3S1/Vβ13S1 TCR. 
These candidate antigens included epitopes from C. trachoma-
tis, M. tuberculosis, the alcohol-fermenting yeast Saccharomyces 
cerevisiae, coffee, wheat, and, various skin and gut microbiota. 
Interestingly, several candidate factors had formerly been pro-
posed as potential environmental psoriasis triggers. To further as-
sess their actual relevance to clinic and autoimmune responses, 
we evaluated antigen-driven CD8+ T-cell activation by stimulating 
peripheral blood mononuclear cells from psoriasis patients (PvPs) 
and healthy controls (HCs) with these peptides. 3H-Thymidine 
incorporation and the activation-induced CD137 expression on 
CD8+ T cells serve as readout of antigen-specific activation. The 
strongest CD8+ T-cell activation from PvPs was induced by wheat 
peptides and moreover, the wheat responses statistically corre-
lated with those to the autoantigenic ADAMTSL5 peptide. As re-
ported, a substantial number of psoriasis patients were positive 
for gluten-specific IgG and IgA antibodies. Indeed, T-cell activa-
tion by wheat was stronger in patient with anti-gluten antibody.
Together, our data demonstrate that an autoreactive TCR, which me-
diates a pathogenic HLA-C*06:02-restricted autoimmune response 
of CD8+ T cells against melanocytes in psoriasis, also recognize 
diverse environmental peptides. This study provides a conceptual 
model where environmental antigens cross-activate autoreactive T 
cells to exert an HLA-restricted autoimmune response, which may 
develop novel strategy for prevention of T-cell mediated autoim-
mune disease.

P139 (OP06/05) | Integrin aE (CD103) regulates 
dermal innate lymphoid cells type 2 in contact 
hypersensitivity reactions
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T. Buhl1,2

1University Medical Center Goettingen, Department of Dermatology, 
Venereology and Allergology, Goettingen, Germany;  2University Medical Center 
Goettingen, Lower Saxony Institute of Occupational Dermatology, Goettingen, 
Germany

Dermal Innate-like Lymphoid Cells (dILC2s) are increasingly recog-
nized for their key role in development of allergies and eczematous 
skin diseases. Integrin aE (CD103), expressed especially by epithe-
lial lymphocytes and dendritic cells but also by dILC2s, is thought to 
mediate adhesion and migration of T cells in inflammatory skin reac-
tions. We therefore examined the role of CD103+ dILC2 in murine 
contact hypersensitivity (CHS) models.
We found that CD103−/−/B6J mice display a significantly higher total 
dILC2 count compared to WT mice under physiological conditions. 
Interestingly, CHS models resulted in similar inflammatory phe-
notypes in WT and CD103−/− mice, and lead to concordant up- or 
downregulation in total leukocyte count. However, while total dILC2 
count in WT mice was regulated identically compared to all leuko-
cytes, total dILC2 numbers in CD103−/− mice were left completely 
unchanged. Our functional studies indicate that alterations in total 
dILC2 numbers were mediated by a combination of proliferation and 
migration involving integrin aE (CD103). In vitro experiments evalu-
ated the impact of CD103 on various leukocyte subsets and espe-
cially dILC2. Blocking experiments with a CD103-antibody (M290) 
were performed in vivo as well as adoptive transfers of WT and 
CD103−/− leukocytes into Rag1−/− mice.
Our data suggest an important role of integrin aE (CD103) in dILC2 
physiology specifically during development of CHS, but not during 
irritant contact dermatitis. Lack of CD103 seems to affect prolifera-
tion and migration of dILC2 in allergic contact dermatitis. A better 
understanding of the role of integrin aE (CD103) in dILC2 physiology 
might pave the way for therapeutic interventions in eczematous skin 
diseases.

P140 | ERAP1 regulates the risk for 
psoriasis through affecting immunogenicity 
of melanocytes and the psoriatic autoantigen 
ADAMTS-­like protein 5
A. Arakawa1; S. Vollmer1; Y. Arakawa1; M. He1; E. Reeves2; E. 
James2; J. C. Prinz1

1Ludwig-Maximilian University, Department of Dermatology and Allergy, 80337 
Munich, Germany;  2Southampton General Hospital, Cancer Sciences Unit, SO16 
6YD Southampton, UK

Psoriasis is an HLA-C*06:02-associated CD8+ T-cell mediated au-
toimmune disease, where the HLA-C*06:02 molecule promotes an 
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autoimmune response against melanocytes through presentation 
of a self-peptide from ADAMTS-like protein 5 (ADAMTSL5). The 
genetic predisposition of psoriasis involves epistasis between HLA-
C*06:02 and variants of the gene encoding endoplasmic reticulum 
aminopeptidase I (ERAP1). ERAP1 is a polymorphic gene: Of the dif-
ferent genetic ERAP1 haplotypes (Hap), Hap2 increases the risk for 
psoriasis in genetic interaction with HLA-C*06:02, while Hap10 is 
protective. ERAP1 trims precursor peptides to the appropriate size 
for loading onto HLA-class I molecules and thus is thought to shape 
the immunopeptidome presented to CD8+ T cells.
We investigated the role of the two ERAP1 haplotypes, Hap 2 and 
Hap 10, using a T-cell receptor (TCR) activation assay. This assay 
employed a TCR hybridoma expressing a pathogenic ADAMTSL5-
specific psoriatic Vα3S1/Vβ13S1 TCR. We generated ERAP1 defi-
cient cells from HLA-C*06:02-positive melanoma cell line (MCL) 
using the CRISPR/Cas9 system. ERAP1 knockout in MCL sig-
nificantly decreased HLA-C expression and ligation activity of the 
Vα3S1/Vβ13S1 TCR. Reconstitution ERAP1−/− MCL with ERAP1 in-
creased both HLA-C expression and immunogenicity for the Vα3S1/
Vβ13S1 TCR hybridoma, with a greater effect of the psoriasis ERAP1 
risk variant, Hap2, than the protective variant, Hap10. By using the 
defined autoantigen, ADAMTSL5, we show that ERAP1 Hap 2 and 
Hap 10 differentially affected ADAMTSL5 antigenicity by differen-
tial trimming of peptide precursors to the appropriate length for HLA 
binding. The psoriasis risk Hap2 efficiently generated the causative 
ADAMTSL5 self-peptide from NH2-extended precursor peptides, 
while the protective Hap10 reduced the availability of autoantigenic 
ADAMTSL5 peptides for TCR stimulation.
Overall our data explain that epistasis between HLA-C*06:02 and 
ERAP1 variants affects psoriasis risk through differential trimming 
of autoantigenic self-peptides. This alters the immunogenicity of 
melanocytes as target cells of the psoriatic autoimmune response 
by either increasing (Hap2) or decreasing (Hap10) their immunologic 
visibility for CD8+ T cells.

P141 | Phenotypic and functional 
characterization of the cutaneous immune 
response on contact with sodium lauryl sulfate 
(SLS)
F. Heinemeier1; S. S. Schröder1; A. Bergmann1; M. P. 
Schön1,2; T. Buhl1,2

1University Medical Center Göttingen, Department of Dermatology, Venereology 
and Allergology, Göttingen, Germany;  2University Medical Center Göttingen, 
Lower Saxony Institute of Occupational Dermatology, Göttingen, Germany

Sodium lauryl sulphate (SLS) is an anionic surfactant which is often 
used in toothpastes and detergents as an emulsifier. Due to its irri-
tating properties, the addition of SLS to toothpastes has been a mat-
ter of debate in recent years. In contact dermatitis, SLS is regularly 
used as an irritant control in patch testing. About 22% of all patch-
tested individuals show a positive reaction to SLS, and this cohort 

has a significantly higher risk to display frequent reactions to contact 
allergens. The reason for a positive reaction in almost one quarter of 
patients tested remains to be elucidated.
The pattern of the SLS-induced cutaneous immune responses was 
investigated in murine experiments. Repetitive topical treatment 
with SLS was compared with two three commonly used contact 
allergens (oxazolone, DNCB, DNFB) and the well-established ir-
ritant croton oil. SLS induced significant concentration-dependent 
skin inflammation. Based on the individual reactions, the current 
dynamics were recorded with ear thickness measurements and 
photography. To analyze the cutaneous immune response, cellu-
lar infiltrates in the affected skin as well as the draining lymph 
nodes were analyzed by immunohistochemistry, flow cytometry, 
and qPCR with regards to T-cell subsets, innate lymphoid cells 
and major cytokines involved. In order to dissect effects of sys-
temic application of SLS on the SLS-induced cutaneous immune 
response, we injected SLS intraperitoneally at different times with 
or without topical treatment with SLS, contact allergens, as well 
as croton oil.
Our data permit an insight into the immunological response induced 
by SLS in comparison with allergic and irritative contact dermatitis. 
Systemic effects of SLS were evaluated for their impact on local skin 
inflammation induced in murine models of allergic and irritative con-
tact dermatitis.

P142 (OP04/06) | Gold compound induces 
increased Treg frequencies in vitro and TGFβ 
expression in vivo
S. Haeberle1; X. Cheng2; R. Gama-Brambila2; S. Ghaffory2; 
A. Enk1; S. Wölfl2; E. Hadaschik1

1University Hospital Heidelberg, Department of Dermatology, 69120 Heidelberg;  
2Heidelberg University, Institute of Pharmacy and Molecular Biotechnology, 
Heidelberg

Aryl hydrocarbon receptor (AHR) binds aromatic hydrocarbons and 
non-halogenated polycyclic aromatic hydrocarbons and mediates 
biological responses in a ligand-dependent way. The receptor func-
tions as a transcription factor upon ligand activation and is induc-
ing expression of various factors. Previous studies have shown that 
activated AHR regulates the induction of Tregs and Th17 cells in a 
ligand-dependent manner. A newly generated gold metal compound 
3 (MC3) binds to the AHR and induces increased gene expression of 
cytochrome P450 enzymes (CYP1A1) in hepatocytes. Binding is 100 
fold stronger compared to the ligand 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD). TCDD was shown to induce foxp3 expression similar 
to CYP1A1 expression.
To investigate whether MC3 induces Treg conversion in vitro, primary 
murine CD4+ T cells were isolated from WT mice and treated over 
night with MC3 followed by stimulation with CD3/CD28. Treatment 
with MC3 showed an upregulation of CYP1A1 and TGFβ1, TGFβ2 
and TGFβ3 in comparison with mock solution using real-time PCR. 
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Furthermore, MC3 treatment resulted in 2-3 fold higher frequencies 
of Tregs in comparison with mock-treated CD4+ T cells as detected 
by FACS analysis. In addition, Treg frequency was dependent on 
MC3 concentration; furthermore, MC3-induced foxp3 expression 
could be prevented by the AHR inhibitor resveratrol or a TGFβ in-
hibitor in vitro.
Since TGFβ induces anergy in activated T cells, we investigated the 
effect of MC3 on TGFβ expression in an autoimmune-related skin 
disease. Scurfy mice lack Treg control and show activation of autore-
active T cells which leads to T-cell mediated inflammation of several 
organs including the skin. Scurfy mice show severe skin disease (ero-
sions, scabs and blister formation). After treating scurfy mice with 
0.2 μM MC3 every 3 days for 21-24 days, we found reduced activa-
tion markers (CD69, CD25) on CD4+ pre-gated T cells in comparison 
with mock-treated mice. Furthermore, RT-PCR data show that MC3 
treated mice (WT and scurfy) have higher TGFβ1 expression in liver, 
spleen and thymus in comparison with mock-treated mice. Similar 
results could be shown by TGFβ1 in-situ staining of thymus and liver.
In summary, the gold compound MC3 functions as a new AHR ligand 
which induces increased TGFβ1 expression and thereby might lead 
to Treg induction. Furthermore MC3 seems to have an immune sup-
pressive effect on T cells in an autoimmune model.

P143 | A new approach towards the 
development of 3D skin models for psoriasis
S. Singh1; Y. Marquardt2; R. Rimal1; A. Nishiguchi1,3; M. 
Akashi4; M. Moeller1; J. M. Baron2
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We developed a functional full thickness 3D skin model consisting of 
keratinocytes and fibroblasts derived from skin biopsies of healthy 
individuals. The skin model was developed using a cell coating 
technique. This is a rapid manufacturing technology for fabrication 
of 3D cellular constructs by coating cell surface using layer-by-
layer assembled nanofilms of extracellular matrices. In our models 
the thickness of the dermal equivalent could be easily controlled 
from approximately 5-100 μm by altering the seeded cell number. 
Comprising keratinocytes as the major epithelial cell population the 
model exhibited a fully differentiated epidermal equivalent after lift-
ing to the air-liquid interface. A key feature of the model is its suit-
ability for long term cell culture (>28 days). Moreover, the model is 
scaffold free and without the use of protein sources from animals.
Using this technique we could for the first time develop a 3D pso-
riatic skin model by mimicking the clinical condition for the treat-
ment of psoriatic patients. To trigger a psoriatic phenotype we first 
stimulated our model system with IL-17A (50 ng/mL) for 5 days. On 
the following 14 days the model was additionally treated with the 
anti-IL-17A monoclonal antibody secukinumab (6 μg/mL). Models 

that were treated with IL-17A or secukinumab alone were used as 
controls.
While IL-17A treatment resulted in a psoriatic phenotype with a 
disturbed epidermal differentiation the addition of secukinumab in-
verted these abnormalities as demonstrated by histological exami-
nation. Moreover, RT-PCR analysis revealed that in comparison with 
IL-17A-induced effects the additional treatment of secukinumab 
forced an upregulation of keratinocyte differentiation markers such 
as FLG, KRT1, KRT10, DSC1, DSG1 and DSG4 and a downregula-
tion of antimicrobial peptides such as DEFB4B and DEFB4A (HBD-
2). Inhibiting IL-17A with secukinumab also downregulated different 
chemokines and proinflammatory cytokines (CCL20, CCL8, CXCL1, 
CXCL5, CXCL6, CXCL17, IL-1β, IL-6, IL-24, IL-33 and IL-36 (α, β and 
γ)). Here, secukinumab was able to reverse IL-17A induced effects on 
gene expression level.
Interestingly, despite the detected inhibiting effects of secuki-
numab on IL-17A-mediated gene regulations we detected an in-
creased expression of IGFL2 and IL-18. It is tempting to speculate 
that this could be attributed either to the treatment protocol or 
the models require longer treatment periods with secukinumab 
to reveal a downregulation of these genes associated with 
inflammation.
In conclusion, using a cell coating technique we developed organo-
typic 3D skin models enabling long term in vitro cultivation. This 
feature was exploited to investigate the effects of IL-17A and its 
antibody secukinumab in psoriasis, which could be successfully ac-
complished due to the long term stability of the models. The present 
study not only shows the functionality of the developed skin model 
but also its versatility.

P144 (OP04/03) | Targeting heat shock protein 
70 (Hsp70) in melanoma with functionalized 
theranostic superparamagnetic iron oxide 
nanoparticles
M. Shevtsov1,2; B. Nikolaev3; Y. Marchenko3; L. Yakovleva3; 
G. Multhoff1; T. Biedermann4; S. Kaesler4

1Klinikum Rechts der Isar, TU Munich, 81675 Munich, Germany;  2Russian 
Academy of Sciences, Institute of Cytology, 194064 St. Petersburg, Russia;  
3Research Institute of Highly Pure Biopreparations, 191014 St. Petersburg, 
Russia;  4Technical University Munich, Dermatology, 80802 Munich, Germany

Introduction: Nanotechnologies based on superparamagnetic 
iron oxide nanoparticles (SPIONs) have emerged as a promising 
tool for the theranostics of advanced and metastatic melanoma. 
Decoration of the nanoparticle surface with specific moieties 
that have specific anti-tumor immunotherapeutic activity could 
provide a theranostic potential for the nanocomplexes. Targeting 
Hsp70 that is presented on the cell membrane of tumor cells but 
on corresponding normal cells could provide the specificity of mel-
anoma treatment. Combination of functionalized particles with 
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blocking of immune checkpoint inhibitors could further enhance 
the therapeutic benefit.
Material and Method: Developed nanoparticles conjugated with 
granzyme B (GrB-SPIONs) were in vitro assessed (employing confo-
cal and electron microscopies, flow cytometry) for specific targeting 
of the membrane-bound Hsp70 in B16 melanoma cells. Intratumoral 
administration of GrB-SPIONs as a monotherapy or in combination 
with anti-CTLA-4 monoclonal antibodies and adoptive T-cell trans-
fer was performed in the orthotopic model of B16 melanoma in C57/
Bl6 mice. IHC sections were performed to assess the intratumoral 
distribution of nanoparticles as well as the caspase-3 expression in 
the melanoma following the treatment.
Results and Discussion: Internalized GrB-SPIONs in Hsp70-positive 
B16 melanoma cells induced apoptotic death in dose- and time-
dependent manner (as shown by flow cytometry). Monotherapy with 
intratumorally injected GrB-SPIONs in B16 animal model resulted 
in delayed tumor progression (MRI volumometry). Biodistribution 
analysis employing highly sensitive magnetic resonance imaging 
(7T) confirmed the retention of particles in the tumor (that was 
further proved by histological studies). Subsequent therapy with 
anti-CTLA-4 antibodies and adoptive T-cell transfer improved the 
efficacy of GrB-SPIONs nanocomplexes. Inhibitory immune check-
point blockade significantly enhanced the apoptosis in tumor cells as 
was demonstrated by the caspase-3 IHC analysis.
Conclusion: These findings reveal that GrB-SPIONs can specifically 
target Hsp70-positive melanoma cells. Combinatorial regimen of tar-
geted nanocomplexes and immune checkpoint inhibitors has a high 

therapeutic potency that could be translated into clinical trials.

P145 | CRISPitope: a versatile approach to 
study how the target antigen choice influences 
antigen-­specific T-­cell therapy
N. Glodde1; M. Effern1,2; J. Liebing1; E. Bawden1,2; D. van 
den Boorn-Konijnenberg1; D. Hinze1; J. Landsberg3; T. 
Tüting4; T. Gebhardt2; M. Hölzel1
1University of Bonn, Department of Clinical Chemistry and Clinical 
Pharmacology, Bonn, Germany;  2Peter Doherty Institute, Department of 
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Department of Dermatology and Allergy, Bonn;  4University of Magdeburg, 
Department of Dermatology, Magdeburg

Background: The success of immune checkpoint blockade demon-
strates that mobilization of the endogenous T-cell repertoire can ef-
fectively restrain tumor growth. However, not all patients benefit 
and other strategies like adoptive T-cell therapy (ACT) are needed 
to enforce anti-tumor immunity. Autologous CD8+ T cells can be 
engineered to express T-cell receptors (TCR) directed against spe-
cific tumor antigens. CD8+ T cells recognize antigen-derived short 
peptides (epitopes) presented by major histocompatibility com-
plex (MHC) class I molecules, which allows for specific tumor cell 
killing. Hence, the choice of the target antigen is critical for ACT. 
Antigen expression level and peptide binding affinity to MHC class I 

molecules are well-studied determinants of ACT efficacy in experi-
mental models. However, other target antigen criteria like essential-
ity for tumor cell growth are insufficiently understood even though 
there is an unmet need, as personalized cancer immunotherapies are 
evolving rapidly.
Methods: We established CRISPR-assisted insertion of epitopes 
in order to render different endogenous gene products targetable 
by the same TCR-transgenic T cells trough fusions with a defined 
T-cell epitope. By this strategy we can directly compare how the 
target antigen choice influences therapeutic efficacy and resistance 
mechanisms.
Results: In a proof of principle study we applied CRISPitope to our 
established transplantable mouse melanoma models and we com-
pared ACT targeting a melanosomal gene versus an oncogenic 
driver, which is critical for tumor cell growth. We found comparable 
therapeutic efficacies, but profound differences in resistance mech-
anisms. Indeed, the type of resistance mechanism defined the im-
mune contexture of relapse melanomas with important implications 
for the efficacy of anti-PD-L1 salvage therapies.
Conclusions: CRISPitope represents a powerful and versatile experi-
mental strategy that supports clinical efforts in antigen-specific per-
sonalized cancer immunotherapies to define target antigen selection 
criteria. The strength of CRISPitope is that it allows for addressing 
the relevance of the target antigen biology.

P146 | Tofacitinib downregulates antiviral 
immune defense in keratinocytes and reduces T 
cell activation
H. C. Hawerkamp1; A. Domdey1; L. Radau1; P. Oláh1,2;  
B. Homey1; S. Meller1
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Introduction: Tofacitinib is a novel Janus kinase (JAK) inhibitor ap-
proved for the treatment of rheumatoid and psoriatic arthritis. In 
clinical trials investigating the therapeutical effects of tofacitinib, 
the most common adverse events observed were nasopharyngitis 
and upper respiratory tract infections. JAKs are found downstream 
of the type II cytokine receptor family. A number of cytokines pro-
duced by TH17 cells stimulate their target cells via the type II cy-
tokine receptors and these receptors use the JAK pathway for signal 
transduction. These TH17-associated cytokines are leading to the 
secretion of antiviral and antimicrobial peptides (AMP) by keratino-
cytes or synoviocytes. Blockage of the JAK pathway might therefore 
result in a diminished secretion of antimicrobial and antiviral pep-
tides. This reduced capability of antimicrobial defense might result 
in a higher susceptibility to bacterial infections in patients treated 
with JAK inhibitors.
Material and Methods: We treated primary human keratinocytes 
with tofacitinib and subsequently added various cytokines and 
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bacterial surface proteins to the culture. The response of the ke-
ratinocytes was then evaluated using RT-qPCR. In order to test the 
activation of T cells, we pre-incubated PBMCs with tofacitinib and 
stimulated them with lipopolysaccharide (LPS) or Varicella zoster 
envelope glycoprotein (VZV gE). The activation of T cells was then 
investigated based on the expression of the activation marker CD69 
on the cell surface via flow cytometry.
Results: We found that gene expression of antimicrobial peptides 
(e.g. S100A7 and LL37) in keratinocytes is not affected by JAK path-
way inhibition using tofacitinib. But on the other hand, gene expres-
sion of all tested antiviral peptides such as MX1 or ISG15 is markedly 
reduced in a dose-dependent manner even without any costimula-
tory cytokine or bacterial component added. Additionally, we found 
that JAK inhibition leads to reduced activation of T cells after stimu-
lation with bacterial LPS or viral VZV gE.
Conclusion: The antiviral immunity in keratinocytes is strongly 
inhibited in presence of tofacitinib in vitro, while the antimicro-
bial immunity does not seem to be affected. In T cells, the overall 
activation process seems to be influenced by tofacitinib. These 
findings are in accordance with our hypothesis that tofacitinib has 
an impact on antiviral immunity such as patients treated with to-
facitinib often show adverse events like upper respiratory tract 
infections, and zoster.

P147 | Immunomodulation of melanoma by 
inhibition of stearoyl-CoA desaturase
J. Liebing; N. Glodde; M. Hölzel
University Hospital Bonn, Institute of Clinical Chemistry and Clinical 
Pharmacology, Bonn

Recently, melanoma patients with preexisting antitumor immunity 
benefited greatly from new immunotherapies that block immune 
inhibitory checkpoints. To make these promising immunotherapies 
also available for patients with melanomas lacking T-cell infiltration, 
the challenge now is to turn immune cell-poor tumors into immune 
cell-inflamed tumors. A possible target to induce inflammatory sign-
aling is the metabolic enzyme stearoyl-CoA desaturase (SCD) which 
is regulated by the lineage addiction oncogene MITF. The inhibition 
of the MITF-SCD signaling axis has been shown to induce inflamma-
tory signaling in human melanoma cells in vitro.
Here, we analyzed the effect of specific SCD inhibitors on murine 
MITF-dependent melanoma cell lines and CD8+ T cells in vitro and on 
transplanted melanomas in vivo. SCD inhibition reduced melanoma 
cell proliferation and induced the expression of pro-inflammatory 
cytokines in vitro and in vivo. However, CD8+ T cell activation or 
proliferation was not impaired by SCD inhibitor treatment.
Taken together, our results reveal a great potential of SCD inhibi-
tors as an adjuvant therapy for checkpoint blockade immunotherapy 
in experimental mouse melanoma models and suggests that con-
comitant SCD inhibitor treatment could offer therapeutic benefit 

in melanoma patients who did not respond to immune-checkpoint 
inhibitor treatment until now.

P148 | Effects of environmental signaling in 
patients with STAT1/STAT3-­dependent primary 
immunodeficiencies
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K. Eyerich3; C. B. Schmidt-Weber2; J. Buters2; C. Traidl-
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Background: Patients with primary immunodeficiencies caused by 
STAT1/STAT3- imbalances frequently suffer from chronic microbial 
infections caused by a compromised Th17 immunity. By interfering 
with Th17 immunity and regulation of interleukin (IL)-22 and IL-17, 
the environmental sensor aryl hydrocarbon receptor (AHR) has 
immune-modulating functions and is possibly beneficial for Th17 
immunity in STAT-imbalanced patients. Hence, we assessed healthy 
subjects and STAT1/STAT3-imbalanced patients for Th17 immunity 
and epithelial defense mechanisms upon stimulation of the AHR 
pathway.
Methods: Human peripheral blood mononuclear cells (PBMCs) of 
healthy subjects and STAT1/STAT3-imbalanced patients activated 
with anti-CD3/CD28 in combination with AHR agonists were as-
sessed for the expression of AHR pathway related targets and Th17 
cytokines. Epithelial response of human primary keratinocytes to 
AHR activation in combination with STAT1/STAT3 activating cy-
tokines was analyzed regarding the production of antimicrobial pep-
tides and pro-inflammatory mediators.
Results: AHR activation increased the Th17 cytokine IL-22 and AHR 
pathway related genes in PBMCs of healthy subjects and STAT1/
STAT3-imbalanced patients. Despite induction, IL-22 concentra-
tion in patients remained below the level found in healthy subjects. 
AHR activation increased the production of antimicrobial peptides 
whereas pro-inflammatory chemokines were reduced in healthy 
keratinocytes.
Conclusion: The observed differences after environmentally induced 
signaling pathway activation between healthy subjects and STAT1/
STAT3-imbalanced patients in the regulation of Th17 immunity and 
associated epithelial response direct to possible beneficial effects of 
AHR activation on an impaired epithelial defense.
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Oncolytic virotherapy is a new promising approach to treat malig-
nant melanoma. Tumor cells are often permissive for viral infection 
and oncolysis due to their active metabolism and decreased respon-
siveness to type I interferons (IFN-I). However, also IFN-I responsive 
tumors may be suitable targets for oncolytic virotherapy, as local 
IFN-I responses have often been associated with anti-tumor immu-
nity. The underlying mechanisms accounting for the differences in 
IFN-I responsiveness of melanoma are poorly understood. The aim 
of this work was to analyze the responsiveness of a collection of 
human and mouse melanoma cell lines to IFNI utilizing an oncolytic 
Semliki Forest virus expressing EGFP (SFV-VA7-EGFP). 16 human 
melanoma cell lines with a spectrum of phenotypes ranging from 
very melanocytic (MITF-high) to poorly differentiated (MITF-low) 
were screened for their IFN-I responsiveness by treatment with 
varying concentrations of IFN-I followed by infection. The infec-
tion kinetics were monitored with fluorescence and bright field 
microscopy over 72 hours, after which the net result of cell prolif-
eration was quantified using crystal violet staining. Following IFN-I 
pretreatment, healthy primary melanocytes were readily protected 
from infection, whereas all melanoma cell lines had, to varying de-
gree, lowered antiviral type I IFN responsiveness. Melanoma cell 
lines, which had retained partial responsiveness to IFN-I displayed 
a basal IFN-I signature in a bioinformatic analysis. Interestingly, the 
one quarter of the melanoma cell lines with poorest IFN-I respon-
siveness were all melanocytic (MITF-high), suggesting a potential 
link between the differentiation status and the responsiveness to 
type I IFNs. Supporting the hypothesis, MITF overexpression utiliz-
ing a tet-ON system in MITF-low Mamel65 human melanoma cell 
line suppressed their type I IFN responsiveness allowing produc-
tive SFV-VA7-EGFP infection and oncolysis. RNA-seq and ATAC-
seq massively parallel sequencing approaches in combination with 
available MITF ChIP-seq data revealed that MITF inhibits interferon 
stimulated gene expression and binds directly to several IFN-I regu-
latory areas. To test the hypothesis that both suppressing and har-
nessing the type I IFN responses may be utilized to benefit oncolytic 
virotherapy, we treated HCmel12 mouse melanomas with SFV-VA7-
EGFP in combination with antibodies targeting either the type I IFN 
receptor or an immunosuppressive PD1 receptor on T cells. Both ap-
proaches were found to enhance oncolytic virotherapy efficacy and 
type I IFN-receptor deficient melanomas could be eradicated.

P150 | Environmental cues modulate 
neutrophil extracellular trap (NET) formation
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Neutrophils are the most abundant phagocytes and contribute to 
both innate and adaptive immunity. They are able to perform a new 
type of cell death called neutrophil extracellular trap (NET) forma-
tion (NETosis). During NETosis, neutrophils decondense and finally 
release their chromatin, decorated with cytosolic and granular pro-
teins. These chromatin meshworks have been linked to chronic in-
flammatory diseases such as systemic lupus erythematosus (SLE), 
rheumatoid arthritis (RA), vasculitis, diabetes, atherosclerosis and 
to cancer. For this reason, it is fundamental to understand the bio-
logical and biophysical conditions which may support or hinder NET 
formation.
Substrate elasticity (“stiffness”) varies enormously between differ-
ent tissues, ranging from 50 Pa in blood to 250 kPa in atherosclerotic 
plaques. As NETs have been shown to form in the context of the 
development of atherosclerosis and in some solid tumor tissue, we 
were interested in finding out whether substrate elasticity can influ-
ence and modulate the propensity of neutrophils to form NETs
To this end, freshly isolated human neutrophils were seeded on po-
lyacrylamide gels with different substrate elasticity (1 kPa, 2 kPa, 
4 kPa, 8 kPa, 16 kPa, 20 kPa, 30 kPa, 60 kPa, 128 kPa) coated either 
with collagen I or fibrinogen. The cells were stimulated to perform 
NETosis either with phorbol 12-myristate 13-acetate (PMA) or li-
popolysaccharide (LPS), both classical inducers of NET formation. 
We found that under PMA stimulation NETosis did not depend on 
substrate elasticity. However, for stimulation by LPS there was a 
clear stiffness-dependent increase in NETosis rate for stiffer gels. 
Interestingly, there was also a correlation between neutrophil adhe-
sion and spreading area to gels of different stiffness and NETosis 
rate.
Thus, we show here for the first time that NETosis is differentially 
regulated by mechanical and biophysical cues such as substrate elas-
ticity. These novel finding may provide new insights into the patho-
physiology of diseases such as atherosclerosis in which there is an 
increment in arterial stiffness or in Alzheimer’s disease in which the 
brain stiffness is decreased.
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P151 | Compensation of IL-­6 through an 
increase of NLRP3 and IL-­1 in BMDCs and 
keratinocytes of IL-6−/− mice
S. Reinknecht1; M. S. Burian1; R. A. Stach1; N. Smatlik1; M. 
Röcken1; A. S. Yazdi2
1Department of Dermatology, 72076 Tübingen, Germany;  2Department of 
Dermatology, RWTH Aachen, 52074 Aachen, Germany

Important inflammatory skin diseases such as psoriasis, lichen planus 
or atopic dermatitis are characterized by a hyperplasia of the epider-
mis. In these diseases, proliferation is controlled and only rarely leads 
to cancer development which can be supported by an inflammatory 
microenvironment. One key factor which controls and regulates 
proliferation is the activating transcription factor 3 (ATF3). ATF3 is 
a dual function protein as it suppresses pro-inflammatory IL-6 and 
IL-8, but also acts as a pro-oncogenic factor by the suppression of 
p53. To dissect the bi-modal role of ATF3 and its suppression of IL-6 
we investigated the cytokine expression and secretion of BMDCs as 
well as keratinocytes out of WT, ATF3−/− and IL-6−/− mice. In BMDCs 
we could show an increase of IL-1β secretion and NLRP3 mRNA in 
all mice after treatment with different TLR ligands like R837, CPG 
and LPS, which was further significantly enhanced in IL-6−/− BMDCs. 
IL-6 mRNA was increased after treatment with TLR ligands, most 
prominently in ATF3−/− BMDCs compared to WT cells. We then in-
vestigated cytokine expression and secretion in keratinocytes out 
of WT, ATF3−/− and IL-6−/− mice upon R837 exposure. After TLR7 
activation, IL-1, NLRP3 and IL-6 were increased, however no differ-
ence between WT and the knockout keratinocytes was observed. 
Therefore we decided to use UV as inflammasome activator. After 
UV treatment, keratinocytes responded with an increase of IL-1 and 
NLRP3, most pronounced in ATF3−/− and IL-6−/− keratinocytes.
Taken together, our results demonstrate that keratinocytes from 
ATF3−/− and IL-6−/− mice produce increased amounts of IL-1α, IL-1β 
and NLRP3 upon inflammasome activation by UV, while the absence 
of IL-6 is in dendritic cells compensated by an increased IL-1β se-
cretion, partially due to increased NLRP3 mRNA-transcription upon 
TLR stimulation.

P152 | Selective targeting of JAK3 with new 
small molecular compounds
J. Holstein1; M. Forster2; S. Laufer2; K. Ghoreschi1,3

1Eberhard Karls University Tübingen, Department of Dermatology, Tübingen;  
2Eberhard Karls University Tübingen, Department of Pharmaceutical/Medicinal 
Chemistry, Tübingen;  3Charité—Universitätsmedizin Berlin, Department of 
Dermatology, Venerology and Allergy, Berlin

The Janus kinase (JAK)/signal transducer and activator of tran-
scription (STAT) signaling pathway plays an important role in in-
flammation and autoimmunity. Many cytokines critically involved 
in the pathogenesis of inflammatory skin diseases signal through 
the JAK/STAT pathway. JAKs like JAK1, JAK2, JAK3 and TYK2 

associate with the cytokine receptors and are responsible for the 
activation of STAT transcription factors, which transmit the ex-
tracellular signals after phosphorylation and dimerization into the 
nucleus. The inhibition of this pathway can affect many cellular 
functions like proliferation, differentiation and survival. Inhibition 
of Janus kinases makes them popular targets for the development 
of new drugs. In mammals, JAK1, JAK2 and TYK2 are expressed 
ubiquitously, while the expression of JAK3 is limited to hematopoi-
etic and lymphoid tissues. A specific JAK3 inhibitor should have 
limited but precise effects on immune cells and would not affect 
other cell types.
To study the effects of selective JAK inhibitors on cytokine signal-
ing, we measured the dose-dependent inhibition of STAT phospho-
rylation in human CD4+ T cells and compared new compounds with 
the clinically established inhibitor tofacitinib. T cells were stimulated 
with different cytokines that use either combinations of JAK3 and 
JAK1 or combinations of JAK1, JAK2 and/or TYK2. JAK3 selectivity 
was demonstrated for two new compounds, which inhibited STAT 
activation downstream of IL-2 and IL-4 receptor signaling. When 
stimulating T cells with certain Υc receptor chain using cytokines, 
JAK3 inhibition by new compounds was achieved at lower concen-
trations than with tofacitinib. Since tofacitinib has been shown pre-
viously to inhibit not only JAK3 but also JAK1 and JAK2 activation, 
we next studied the impact of the compounds on JAK/STAT signal-
ing activated by cytokines like IL-6 or IFN-α. As reported, tofacitinib 
inhibited IL-6 and IFN-α signaling in a dose-dependent manner. This 
has been tested by studying the activation of STAT3 and STAT1. In 
sharp contrast, the new compounds tested neither affected IL-6 nor 
IFN-α signaling in T cells, confirming their selectivity towards JAK3 
in functional assays. The new generation of selective JAK3 inhibitors 
could provide new opportunities in clinical settings.

P153 | Near-­infrared photoimmunotherapy as 
a new strategy to investigate inflammatory skin 
diseases
L. Freund; K. Schäkel
University Hospital Heidelberg, Department of Dermatology, 69120 Heidelberg, 
Germany

Psoriasis is a common chronic inflammatory skin disease. The clini-
cal picture results from hyperproliferative epidermal keratinocytes, 
a dense leukocyte infiltrate in the skin, and dermal hypervascu-
larization. The local immune response of psoriasis is dominated 
by innate immune cells producing TNF-α, IL-23 and IL-12, thereby 
stimulating an IL-17-, IL-22- and IFN-α-dominated immune response 
mainly mediated by Th17/Th22/Th1 and Tc17 cells. In contrast to 
psoriasis, during acute cutaneous graft-versus-host disease (GvHD) 
alloreactive T cells are programmed to pathogenic effector Th1 and 
Tc1 cells, producing TNF-α and IFN-α leading to apoptosis of basal 
keratinocytes.
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In this study, we aim to unravel the regulatory impact of inflamma-
tory cells during the development and maintenance of inflammatory 
skin diseases. For this purpose we aimed for the ablation of different 
leukocyte subsets. For this purpose, we established a new deple-
tion strategy in immunodeficient NSG mice using a psoriatic skin 
xenograft model as well as a healthy skin xenograft model exposed 
to allogenic leukocytes. The latter model resembles signs of human 
cutaneous GvHD defined by skin rejection.
In a first set of experiments, we coupled a near-infrared reactive 
photosensitizer via NHS-ester to a monoclonal antibody targeting 
CD4+ T cells. The efficiency of this mAb could be confirmed by flow 
cytometry. As published by others, when activated with the appro-
priate wavelength and energy, this photosensitizer causes a rapid 
selective cell disruption of target cells, with an insignificant amount 
of off-target effects.
With this method we could demonstrate in vitro cell specific deple-
tion of CD4+ T cells within seconds of irradiation. After intradermal 
injection and target cell depletion in vivo we were able to prevent 
healthy skin rejection as seen in human cutaneous GvHD by deplet-
ing infiltrating allogeneic CD4+ T cells from the skin graft through 
irradiation. Additionally, after systemic application we could detect 
antibody penetration into psoriatic skin grafts which led to CD4+ T 
cell ablation from the inflamed tissue when exposed to near-infrared 
light thereby diminishing the amount of IL-17 producing cells.
We have previously demonstrated in a saporin-based depletion 
method the specific depletion of CD8+ T cells. With our current re-
sults, we are able to strengthen the importance of CD4+ T cells in 
Th1 and Th17 mediated skin diseases. By combining immunotherapy 
with near-infrared light therapy we present a new method for the 
cellular investigation of inflammatory skin diseases.

P154 (OP01/04) | Antigen-­specific tolerance 
induction in a mouse model of pemphigus 
vulgaris
C. Hudemann1; R. Pollmann1; M. Hertl1; S. Fleischer2;  
R. Eming1

1Philipps-Universität Marburg, Department of Dermatology and Allergology, 
35043 Marburg, Germany;  2Topas Therapeutics GmbH, 20251 Hamburg, 
Germany

Pemphigus vulgaris (PV) is an autoimmune blistering disease caused 
by autoantibodies (auto-ab) mainly against the desmosomal cad-
herins desmoglein (Dsg) 3 and Dsg1 leading to painful blisters and 
erosions of the skin and mucous membranes. So far, only unspecific 
treatment options such as systemic corticosteroids combined with 
adjuvant immunosuppressives or second-line therapies like immu-
noadsorption by high-dose immunoglobulins and recently B-cell 
depletion are being applied. The blatant need for antigen-specific 
therapies in PV targeting specifically autoreactive Dsg3-specific T 
and B cells prompted us to investigate a novel approach to induce T 
cell tolerance in an HLA-transgenic preclinical mouse model.

Our group has established a human leukocyte antigen (HLA)-
transgenic mouse model of PV; the mice are transgenic for the 
PV-associated HLA-DRB1*04:02-DQ8 haplotype, the human CD4 
coreceptor and they lack functional endogenous mouse major his-
tocompatibility complex (MHC) class II (I-Aß−/−). Immunization with 
recombinant human Dsg3 protein leads to the formation of Dsg3-
specific T and B cells. Applying a set of previously identified immu-
nodominant Dsg3 CD4+ T cell epitopes linked to different carriers 
(splenocytes or nanoparticles), the aim of this study was to modify 
the Dsg3-reactive immune response and to potentially induce Dsg3-
specific T cell tolerance in this mouse model. HLA transgenic mice are 
immunized on day 0 and 14 with recombinant human Dsg3- protein 
in aluminum hydroxide and cellular and humoral immune responses 
to Dsg3 are characterized over a period of 28 days. In a preventive 
protocol, a set of immunodominant Dsg3 CD4+ T cell epitopes that 
are linked to different carriers are injected intravenously (i.v.) prior to 
the first Dsg3 immunization and the Dsg3 boost, respectively.
Here we could show a profound reduction of circulating Dsg3-
specific IgG antibody titers in mice receiving a set of immunodomi-
nant Dsg3 T cell epitopes linked to splenocytes in a concentration 
dependent manner. Compared to control animals, anti-Dsg3-IgG 
titers were reduced by 30%-90%, respectively, in mice that were 
pretreated with Dsg3-epitopes bound to splenocytes. Moreover, 
Dsg3-specific T cell proliferation as well as secretion of IFN-γ by 
splenic T cells was significantly reduced in mice receiving Dsg3-
peptide loaded splenocytes. Dsg3- peptide application alone did nei-
ther affect Dsg3-specific antibody formation nor T-cell proliferation.
In addition to using cellular carriers for immunodominant Dsg3 T 
cell epitopes we applied nanoparticles as a more defined and novel 
method to induce Dsg3-specific T cell tolerance in this animal model. 
In a preventive setting, we could show that i.v. application of a set 
of immunodominant CD4+ T cell epitopes bound to nanoparticles 
significantly reduces the antibody formation 28 days after i.p. Dsg3-
immunization by 74% and 80%, respectively, compared to control. 
We have set up a broad array of flow cytometry parameters to inves-
tigate in detail the distribution of specific B cell subpopulations such 
as transitional state and Dsg3-specific B cells. A non-significant re-
duction of total CD4+ as well as of T regulatory CD4+CD25highFoxP3+ 
cells in the spleen on day 28 after Dsg3-immunization points to ef-
fects of Dsg3-nanoparticle treatment on both the CD4+ T as well as 
on the B cell level. These immunological effects will be investigated 
in more detail in further PoC studies.
To summarize, for the first time we have successfully induced a 
Dsg3-specific tolerance in an HLA-transgenic mouse model of PV 
by using both Dsg3 T cell epitope-loaded splenocytes and nanopar-
ticles in a preventive experimental setting. Both experimental ap-
proaches efficiently prevented th.
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P155 | Detection of low-­frequent desmoglein 
3-­specific T and B cells in an HLA transgenic 
mouse model of pemphigus vulgaris
C. Hudemann1; R. Pollmann1; M. Hertl1; S. Fleischer2;  
R. Eming1

1Philipps-Universität Marburg, 35043 Marburg, Germany;  2Topas Therapeutics 
GmbH, 20251 Hamburg, Germany

Pemphigus vulgaris (PV) represents a severe and difficult-to-treat 
blistering autoimmune disease of the skin and mucous membranes, 
despite recent therapeutic developments. IgG autoantibodies (auto-
ab) mainly against desmoglein 3 (Dsg3) induce loss of keratinocyte 
adhesion and lead to the clinical presentation of flaccid blisters and 
widespread erosions in PV patients.
As in other autoimmune disorders, mouse models have been very 
important in revealing crucial steps in the pathogenesis of PV. Our 
group has established a human leukocyte antigen (HLA)-transgenic 
mouse model of PV; the mice are transgenic for the PV-associated 
HLA-DRB1*04:02-DQ8 haplotype, the human CD4 co-receptor and 
they lack functional endogenous mouse major histocompatibility 
complex (MHC) class II (I-Aß−/−).
A single intraperitoneal immunization with recombinant human Dsg3 
induces low titers of Dsg3-reactive IgG, while a second boost after 
14 days increases antibody formation for several months. For iden-
tification and characterization of low-frequent Dsg3-specific CD4+ 
T cells, we used novel HLA class II Dextramers®, which consist of a 
dextran polymer backbone carrying several HLA-DR0402-molecules 
and fluorochromes. In this study we used a set of HLA-DR0402-
Dextramers® loaded with four immunodominant CD4+ T cells 
epitopes of the human Dsg3-protein. Dsg3-reactive B cell recep-
tors were detected by applying fluorochrome labeled recombinant 
Dsg3-protein in flow cytometry analysis. We found that the CD4+ T 
cell compartment is primarily affected after the initial immunization, 
a significant increase up to approx. 3.5% of Dsg3+CD4+CD19− cells 
was found in the spleen 3 days after Dsg3-immunization. The sec-
ond boost did not affect those Dsg3-specific CD4− T cells; however, 
a small population (approx. 0.2-0.4% of Dsg3+CD4+CD19− T cells) 
remained in the spleen compared to controls. Even though the total 
CD4 T cell compartment is increased after each immunization, T-
regulatory cells (Tregs, defined as CD4+CD25highFoxP3+ cells) are 
temporarily decreased in the spleen, suggesting a putative shift of 
CD4+ T cells from the spleen into other lymphoid organs.
The kinetics within the B cell compartment differs from changes 
in the set of Dsg3- reactive CD4+ T cells, as a maximum of total 
CD3−CD45+CD19+ B cells in the spleen can be found 7-15 days after 
initial Dsg3-immunization. Conversely, Dsg3-specific B cells occur 
shortly after Dsg3-immunization (day 3) and are nearly undetectable 
already at day 7 in the spleen. Initially, the bone marrow as a primary 
lymphoid organ gives rise to transitional B cells (subgroups T1, T2, 
T3) after Dsg3- immunization. Interestingly, only the T3 subpopu-
lation (defined as CD3−CD45+CD19+CD93+CD23+IgM−) which is 
known to recognize chronically present self-antigens increases in the 

spleen after each Dsg3-immunization. A peak of Dsg3-specific T3 
cells (2% of T3) can be detected only 7 days after initial immunization 
followed by a steady decline. B cell subpopulation T1 is decreased 
after initial immunization (reduced to 50% compared to control), and 
T2 B cells and the respective Dsg3-specific subpopulation remain 
stable. Three weeks after initial immunization, Dsg3-specific B cells 
can be detected in the bone marrow shown by Dsg3-specific B-cell 
ELISPOT analysis.
To summarize, in this study we have further characterized the com-
plex Dsg3-specific T and B cell interactions in the HLA-transgenic 
mouse model of PV. The usage of highly sensitive techniques such as 
novel Dsg3-specific Dextramers® and fluorochrome labeled Dsg3-
protein enabled us to identify the kinetics of very low frequent 
Dsg3-specific T and B cells in different lymphoid organs.

P156 | Activation of the lymphocyte function 
associated antigen 1 (LFA-1) is critical for 
the stable adhesion and migration of slan+ 
monocytes recruited via CD16 by intracapillary 
immune complexes
H. Zhang; F. Olaru; K. Schäkel
University Hospital Heidelberg, Department of Dermatology, 69120 Heidelberg, 
Germany

Intracapillary immune complex (IC) deposition and accumulation of 
monocytes are hallmarks of lupus nephritis. A cell population di-
rectly recruited from the blood flow by IC are 6-sulfo LacNAc (slan+) 
cells. These cells express CD16 for the interaction with IC and have 
functional features of dendritic cells. They are now called slan+ 
monocytes (slanMo), which is in line with their monocytic progenitor 
and the most recent nomenclature of mononuclear phagocytes. We 
previously reported on the selective accumulation of slanMo for the 
early focal form of lupus nephritis (class III), in which immobilized ICs 
induced slanMo recruitment from the microcirculation via interac-
tion with Fcγ receptor IIIA (CD16).
To illustrate the activation status of the integrin LFA-1, a monoclo-
nal antibody specifically recognizing the activated α-subunit cat-
ion binding domain (mAb 24) was used. Furthermore, a perfusion 
assay-based approach was applied to investigate whether the inte-
grin LFA-1 is required for the ICs-mediated recruitment of slanMo. 
Monolayers of dermal microvascular endothelial cells were preincu-
bated with an endothelial cell-specific antibody to mimic deposited 
ICs. The arrest functions of purified slanMo were measured under 
physiological flow conditions. Moreover, a neuroprobe chemotaxis 
chamber was used to address the role of LFA-1 during the process of 
cell adhesion and migration.
We observed that LFA-1 on slanMo became activated upon IC-
engagement via FcγRIII. By time-lapse video microscopy and block-
ing strategies with monoclonal antibodies and LFA-1 inhibiting small 
molecules such as lovastatin, we could demonstrate that rolling is 
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induced by the engagement of immobilized antibodies with CD16 
and that firm adhesion as well as subsequent slanMo migration re-
quired activation of LFA-1.
Collectively, our results show that LFA-1 is required for the re-
cruitment of slanMo to ICs deposited at to the vasculature. 
Understanding these critical nuances of recruiting inflammatory 
cells allows to specifically immunomodulate certain IC-mediated 
inflammatory and/or autoimmune diseases. Our results also un-
derscore the rationale of previous immunomodulatory therapeutic 
strategies of using the LFA-1 specific mAb efalizumab as well as 
current strategies that employ the LFA-1 inhibiting small molecule 
lovastatin.

P157 | Dimethyl fumarate-­induced IL-­
17low IFN-­γlow IL-4+ Th cells protect mice from 
severe encephalomyelitis
J. Brück; I. Glocova; J. Geisel; M. Röcken; K. Ghoreschi
University Medical Center, Eberhard Karls University Tübingen, Department of 
Dermatology, 72070 Tübingen, Germany

Dimethyl fumarate (DMF) is the first modern small molecule ap-
proved for the treatment of psoriasis and multiple sclerosis (MS), two 
organ-specific inflammatory autoimmune diseases dominated by IL-
17-producing T helper (Th) cells. As reported, DMF modulates the 
immune response by inducing IL-10 and suppressing IL-23 in antigen-
presenting cells (APC). As a consequence, DMF promotes antigen-
specific Th2 responses in vitro and in vivo. Based on previous 
observations we confirmed that oral application of DMF ameliorates 
Th17-dependent encephalomyelitis and induces a Th2 phenotype 
in a mouse model of experimental MS (EAE) induced by active im-
munization. Here, we asked, whether DMF-treated autoreactive Th 
cells can be used to control the severity of EAE. Myelin-specific Th2-
like cells activated in the presence of DMF induced no disease in 
recipient mice after adoptive transfer. Moreover, mice that received 
DMF-induced Th2-like cells showed delayed onset and reduced se-
verity of EAE even after active immunization. An early in vivo recall 
of transferred Th2-like cells was required for longterm protection in 
mice that were immunized a second time after adoptive transfer. Our 
findings indicate that DMF’s potency in inducing autoreactive Th2-
like cells with protective features is one conducive mechanism in the 
treatment of patients with relapsing MS.

P158 | Identification of the mutation 
c.9886A>G, p.Lys330Glu in the plasminogen 
gene in a family from Northern Germany with 
hereditary angioedema
A. Recke1; E. G. Massalme1; U. Jappe2,3; L. Steinmüller-
Magin4; J. Schmidt5; Y. Hellenbroich5; I. Hüning5; G. 
Gillessen-Kaesbach5; D. Zillikens1; K. Hartmann1
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Germany;  3University of Lübeck, Department of Pneumology, 23538 Lübeck, 
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Hereditary angioedema (HAE) is a life-threatening disease char-
acterized by recurrent episodes of subcutaneous and mucosal 
swellings and abdominal cramping. Corticosteroids and antihista-
mines, which are usually beneficial in histamine-induced acquired 
angioedema, are not effective in HAE. Therefore, diagnosing HAE 
correctly is crucial for affected patients. We report a family from 
Northern Germany with six individuals suffering from recurrent 
swellings, indicating HAE. We evaluated clinical data, family history, 
and laboratory parameters. Furthermore, we performed genetic 
analyses of the genes for C1 esterase inhibitor (C1-INH; SERPING1), 
coagulation factor XII (F12) and plasminogen (PLG). In all affected 
members of the family, the symptoms manifested in adulthood, with 
swellings of the face, tongue and larynx, including a fatal case of 
a 19 year-old female individual. The mutation was also found in a 
yet unaffected 12 year-old member of the family. The frequency of 
the attacks was variable, ranging between once per year to once 
a month. Laboratory tests, including C1-INH concentration and 
function, and genetic diagnostics of SERPING1 and F12 were un-
remarkable. However, in three affected and the one yet unaffected 
member of the family, we were then able to identify the mutation 
PLG:c.988A>G, p.Lys330Glu mutation, which has recently been de-
scribed in several families with HAE. This missense mutation leads 
to the amino acid exchange p.Lys330Glu in the kringle 3 domain of 
plasminogen. As reported in few other patients with PLG defects, 
icatibant proved to be very effective in controlling acute attacks, in-
dicating an involvement of bradykinin in the pathogenesis of HAE 
associated with PLG mutations.
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responses by restoration of skin dendritic cell 
numbers in a spontaneous melanoma mouse 
model
N. Prokopi1; C. H. Tripp1; B. Tummers2; K. Komenda1;  
K. Hutter1; G. Cappellano1; L. Bellmann1; M. Efremova3; Z. 
Trajanoski3; S. Chen4; B. E. Clausen5; D. R. Green2;  
P. Stoitzner1

1Medical University Innsbruck, Department of Dermatology, Venereology 
& Allergology, Innsbruck, Austria;  2St. Jude Children’s Research Hospital, 
Department of Immunology, Memphis, TN, USA;  3Medical University Innsbruck, 
Division of Bioinformatics, Innsbruck, Austria;  4Rutgers University, Susan 
Lehman Cullman Laboratory for Cancer Research, Piscataway, NJ, USA;  
5University Medical Center of the Johannes Gutenberg University, Institute for 
Molecular Medicine, Mainz, Germany

One major characteristic of skin-related cancers is the drastic loss 
of skin-resident dendritic cell populations. In the tg(Grm1)EPv 
mouse model, ectopic expression of the metabotropic glutamate 
receptor-1 in melanocytes leads to a highly proliferative and anti-
apoptotic phenotype, resulting in melanoma formation within the 
dermis. The slow progression of these tumors allows for the in 
depth analysis of the immune infiltrate in growing tumors. We here 
show that total DCs are gradually lost as the tumor progresses. 
Mainly the dermal CD11b+ DCs are affected, whereas epidermal 
Langerhans cells remain unchanged. We hypothesized that extrin-
sic cell death of the DCs may be induced within the growing tumor. 
Indeed, the tumor tissue upregulated the expression of Fas ligand 
(FasL) that can induce extrinsic apoptosis in immature DCs that 
express Fas (CD95). Fas-mediated apoptosis depends on the acti-
vation of caspase-8 and mice in which the autoproteolytic cleav-
age site D387 is mutated to alanine (casp8D387A) show strong 
resistance to Fas-mediated death. We compared the apoptosis 
induction in the different DC subsets in wild-type C57BL/6 and in 
casp8D387A mice upon intradermal administration of an agonistic 
anti-CD95 antibody. We found that indeed CD11b+ DCs in WT 
mice are susceptible to apoptosis via CD95. In order to increase 
the number of intra-tumoral DCs, we treated tumor-bearing 
tg(Grm1)EPv mice with Flt3L, an important growth factor for DCs. 
This treatment restored the numbers of CD11b+ DC-subset to the 
level of tumor-free mice. At the same time, T cells from both the 
tumor and the tumor-draining lymph node were able to produce 
more cytotoxic cytokines. Our data thus indicate that the loss of 
DCs in melanoma is mediated by apoptosis within the tumor; res-
cue of skin DCs may be a promising strategy in order to enhance 
the efficacy of existing immunotherapeutic strategies against 
skin-related cancer.

P160 | Identification and validation of novel 
immunoregulatory agents for the treatment of 
chronic inflammatory diseases
S. Frischbutter1,2; M. Maurer1; A. Hamann2

1Charité—University Medicine Berlin, Dept. of Dermatology and Allergy, 10117 
Berlin, Germany;  2Deutsches Rheumaforschungszentrum Berlin—Ein Institut der 
Leibnitz-Gemeinschaft, Experimental Rheumatology, 10117 Berlin, Germany

There is still a high unmet medical need for better treatment op-
tions for patients with chronic inflammatory skin diseases. Many 
current therapies rely on systemic immunosuppression, which are 
linked to an increased risk of long term side effects such as infec-
tions and cancer. The use of strategies that strengthen already exist-
ing immune-control mechanisms such as regulatory T cells (Treg) is a 
novel and promising alternative treatment approach.
To identify Treg-promoting agents, we have developed a high 
throughput flow cytometry-based screening assay to monitor the 
expression of Foxp3 (master transcription factor of Tregs) in primary 
immune cells from Treg reporter mice. A library consisting of 40.000 
small synthetic compounds (FMP Berlin) was screened, and com-
pounds were selected as hits when Foxp3 expression was induced, 
proliferation and viability remained intact, and druggability was in-
dicated according to the Lipinski rule of five. Finally, one validated 
hit compound and nine structural analogs were selected for further 
validation studies in primary human T cells and monocytes.
Dose response studies (40 nM to 20 μM) with human primary CD4 T 
cells showed upregulation of Foxp3 expression by all selected com-
pounds even at the lowest concentration. In addition, compound-
treated T cells and monocytes showed markedly decreased 
expression of the proinflammatory cytokines IL-17, IL-22 (T cells), 
IL-6, and TNF-α (monocytes).
Our data suggest that the compounds identified may be used to in-
duce or strengthen inhibitory immunological pathways. As of now, 
no agents with a similar mode of action are available. Further de-
velopment of this approach may lead to better treatment options 
for patients with autoimmune or other chronic inflammatory im-
munological skin disorders. Therefore, the further development of 
these compounds might lead to the development of drug candidates 
that display unique action profiles targeting chronic inflammatory 
diseases.

P161 | Foxo4 and AHR control a stress-­induced 
immune-­mediated host protection via secretion 
of IL-22
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Epithelial barrier integrity is of outermost importance to protect 
the human body from external harm. To ensure this protection, 
a close interaction of epithelial cells with the innate and adaptive 
immune system in barrier organs is needed to allow immediate and 
most appropriate defense mechanisms against harmful pathogens, 
but also to initiate repair mechanisms following inflammation in-
duced tissue damage. One of the key cytokines involved in tissue 
regeneration is interleukin (IL)-22. During inflammation, cells ca-
pable of IL-22 production are recruited into barrier organs and ac-
tivated to restore inflammation mediated barrier damage. The aryl 
hydrocarbon receptor (AHR) has been described to regulate IL-22 
expression in T cells. Previous results from our group indicated 
that another transcription factor belonging to the Forkhead box O 
(FOXO) family, namely FOXO4, is expressed in human T cells. The 
FOXO family consists of four members—FOXO1, FOXO3, FOXO4 
and FOXO6—with each member being expressed in different tis-
sues and fulfilling distinct functions in cell-cycle regulation, tumor 
suppression, apoptosis, metabolism, senescence and ageing. By 
sensing environmental changes including oxidative stress, growth 
factor composition and inflammatory components, FOXO tran-
scription factors can efficiently translate these stress signals into 
appropriate cellular reaction patterns.
FOXO4 has been mainly described as tumor suppressor and reg-
ulator of senescence and longevity. In line with these functions, 
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. Despite 
these first hints, a transcriptional contribution of FOXO4 to T cell 
phenotype and function has not been performed so far. To answer 
this question, we used a lentiviral transduction system to overex-
press and vice versa downregulate FOXO4 in CD4+ effector T cells 
as well as in naïve T cells that were subsequently cultured under 
Th22 polarizing conditions.
Here, we now show that oxidative stress and pro-inflammatory 
cytokines stabilize FOXO4 expression in human T cells allowing 
cooperation with AHR to regulate IL-22 in effector cells and differ-
entiating naïve T cells.

P162 (OP03/02) | Slan+ monocytes produce 
Interleukin-­8 to recruit NK cells and to induce a 
p21-­dependent growth arrest in melanoma cells
F. Funck1,2; J. Pahl2; A. Cerwenka2; K. Schäkel1
1University Hospital Heidelberg, Dermatology, 69120 Heidelberg, Germany;  
2Medical Faculty Mannheim, Centre for Biomedicine and Medical Technology, 
68167 Mannheim, Germany

In most instances leucocytes orchestrate effective anti-tumor re-
sponses to eliminate malignant cells before primary tumors or me-
tastasis can arise. It was recently reported that murine patrolling 
monocytes initially detect newly formed metastasis and reduce 

metastatic load by recruiting NK cells. slan+ monocytes (slanMo) 
represent a subset of human CD14dimCD16+ monocytes (homolog 
of patrolling monocytes in mice) and were previously identified in 
melanoma metastasis. slanMo are capable of initiating anti-tumor re-
sponses based on the secretion of proinflammatory cytokines after 
TLR ligand stimulation. A positive feed-back loop between slanMo 
and NK cells is based on the IFN-γ production by NK cells that ampli-
fies IL-12 production by slanMo, which in turn perpetuates cytokine 
production by NK cells and slanMo leading to high levels of TNF-α 
and IFN-γ in the microenvironment. Here, we addressed the ques-
tion whether slanMo actively recruit NK cells for starting an innate 
immune response that could control growth and induce senescence 
of tumor cells in malignant melanoma.
We initially validated the presence of both slanMo and NK cells in 
lymph node metastasis of melanoma patients. Since NK cells num-
bers in most tissues under homeostatic conditions are low, we next 
focused on the recruitment of NK cells by slanMo. We therefore 
established an in vitro migration assay to determine the slanMo-
dependent local recruitment of NK cells. By using supernatants from 
TLR-activated slanMo, we could show a strong and specific NK cell 
migration towards slanMo conditioned medium comparable to re-
combinant CXCL-12 as the positive control. Neutralization of IL-8 in 
the slanMo conditioned medium reduced specific migration by 70%. 
Coculturing of TLR-activated slanMo with NK cells induced high lev-
els of proinflammatory cytokines. Melanoma cell lines cultured with 
slanMo/NK cell-supernatants demonstrated a strongly reduced pro-
liferation rate, increased senescence-associated beta-Galactosidase 
staining, and a senescence phenotype characterized by strong p21 
(CDKN1A) upregulation. This phenotype could be abolished by com-
bined TNF-α and IFN-γ neutralization, highlighting the function of 
these cytokines.
Our data suggests that slanMo are present in melanoma metasta-
sis and can recruit NK cells in an IL-8 dependent mechanism to in-
duce a proinflammatory immune microenvironment that inhibits the 
growth of melanoma cells.

P163 | Laser-­assisted skin immunisation to 
target dendritic cells in human skin
C. H. Tripp1; L. Bellmann1; K. Komenda1; H. Voit1,2; S. 
Schaffenrath1; B. DelFrari3; C. Münz4; N. Romani1; P. 
Stoitzner1

1Medical University of Innsbruck, Department of Dermatology, Venereology and 
Allergology, Innsbruck, Austria;  2MCI Management Center Innsbruck, Innsbruck, 
Austria;  3Medical University of Innsbruck, Department of Plastic, Reconstructive 
and Aesthetic Surgery, Innsbruck, Austria;  4University Zurich, Institute of 
Experimental Immunology, Zurich, CH

Skin dendritic cells (DC) are antigen presenting immune cells 
which induce immune responses against cutaneous infection and 
tumours. Due to their localisation in the skin, they are also able to 
recognise cancer cells developing in the skin and to start an im-
mune response against tumours. The immunotherapeutic approach 
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called “epicutaneous immunisation” aims at loading DC subtypes 
with tumour antigens in situ. To improve this vaccination modality 
we loaded skin DC with fusion antibodies directed against DC sur-
face molecules, such as the lectin receptors DEC-205 (CD205) and 
Langerin (CD207) that are essential for antigen incorporation. We 
hypothesised that laser poration of the skin may substantially im-
prove epicutaneous immunisation. An infrared laser (P.L.E.A.S.E.® 
Laser System, Pantec Biosolutions, Liechtenstein) creates defined 
and adjustable micropores in the skin by excitation of water mol-
ecules. These micropores should allow macromolecules to diffuse 
into the skin, and therefore enable and facilitate the transcuta-
neous application of molecules with high molecular weight, like 
(fusion) antibodies. Human skin samples were laser-treated ex 
vivo to determine the optimal parameters for delivery of antibod-
ies into epidermis and dermis. DC targeting by antibodies against 
Langerin and DEC-205 was evaluated. We were able to induce 
pores of definable depths. Laser-induced thermal cell damage 
seemed negligible since no increased apoptotic signals were found 
in the surroundings of the pores. Both Langerhans cells and dermal 
DC could be targeted via laser-”holed” skin by anti-DEC-205 and 
anti-Langerin antibodies, respectively. However, the DC targeting 
efficiency after conventional intradermal injection was higher as 
compared to laser treatment. Ongoing work is attempting to fig-
ure out conditions for better targeting and, eventually, investigate 
the benefit of co-applied adjuvants and the immune-stimulatory 
capacity of antigen-targeted DC in laser treated skin.

P164 (OP04/01) | Long-­term effects on 
follicular and non-follicular T cell subsets in B 
cell-­depleted patients with pemphigus
F. Solimani1; C. Baum1; J. Holstein1; R. Pollmann1; W. 
Pfützner1; K. Ghoreschi2,3; C. Möbs1

1Philipps Universität Marburg, Marburg;  2Eberhard Karls University Tübingen, 
Tübingen;  3Charité—Universitätsmedizin Berlin, Department of Dermatology, 
Venerology and Allergy, Berlin

Rituximab (Rtx) is a monoclonal antibody that selectively binds 
CD20, a transmembrane protein expressed on the surface of B lym-
phocytes. This binding leads to long-term depletion of circulating B 
cells, i.e. from pre-B cells to mature B cells, for at least one year. The 
efficacy of B cell-depleting therapy has been proven in different au-
toimmune diseases, like pemphigus, systemic lupus erythematosus 
or rheumatoid arthritis. Although the efficacy of Rtx treatment re-
sults from depletion of B cells producing autoantibodies, it has been 
shown that Rtx also affects the T cell compartment by interfering 
with the cross-talk between T and B cells. Furthermore, several in 
vitro and in vivo studies demonstrated the essential role of T helper 
(Th) cells in the generation of autoantibodies and T follicular helper 
(Tfh) cells in providing B cell help, respectively. However, data on the 
impact of Rtx on distinct CD4+CXCR5+ Tfh cell subpopulations in 
patients with pemphigus are lacking.

To get further insights in the long-term effects of Rtx treatment 
on circulating T cell subsets (Th cells, Tfh cells and regulatory T 
cells), we analyzed peripheral whole blood of pemphigus patients 
(P. vulgaris, n = 6; P. foliaceus, n = 3) treated with Rtx in compari-
son with healthy controls (HC; n = 10). The frequencies of T cell 
subsets in pemphigus patients were examined at baseline and fol-
lowed longitudinally up to 12 months after Rtx administration by 
flow cytometric analysis. Eight different CD4+ T cell subpopula-
tions were characterized based on their individual expression of 
surface markers (i.e. Th1 cells: CXCR5−CXCR3+CCR6−, Th2 cells: 
CXCR5−CXCR3+CCR6+, Th17 cells: CXCR5−CXCR3−CCR6+, Treg cells: 
CXCR5−CD25+CD127low/−, Tfh 1 cells: CXCR5+CXCR3+CCR6−, Tfh2 
cells: CXCR5+CXCR3+CCR6+, Tfh17 cells: CXCR5+CXCR3−CCR6+, 
and Tfr cells: CXCR5+CD25+CD127low/−).
Rtx-induced peripheral B cell depletion led to a substantial decline 
of serum autoantibodies associated with clinical improvement in all 
patients. In contrast to HC, at baseline the frequencies of Th and 
Tfh cells were elevated in patients with pemphigus. While B cell 
numbers showed a dramatic decrease within the first week, the fre-
quencies of both Th and Tfh cell subsets started to decline at later 
time-points gradually adapting to levels seen in HC at the end of the 
observation period.
Our study shows that Rtx affects not only B and Th cell numbers but 
also results in normalization of increased Tfh cell subsets in patients 
suffering from pemphigus, thus pointing to a decisive role of Tfh cells 
in autoimmune diseases, probably by interfering with the interaction 
of autoreactive B and T cells.

P165 | Expression of the checkpoint receptors 
PD-1 and Tim-3 is increased in autoimmune 
blistering diseases
N. Ernst1; A. Schulz1; M. Friedrich1; M. Kasperkiewicz1; N. 
Gross1; E. Schmidt2; C. D. Sadik1; D. Zillikens1; K. Hartmann1

1University of Luebeck, Department of Dermatology, 23538 Luebeck, Germany;  
2University of Luebeck, Luebeck Institute of Experimental Dermatology, 23538 
Luebeck, Germany

Background: Bullous pemphigoid (BP) and pemphigus vulgaris 
(PV) are characterized by blisters and erosions in response to 
autoantibodies against specific structural proteins of the skin. 
Checkpoint receptors, such as programmed death-1 (PD-1), T cell 
immunoglobulin mucin domain-3 (Tim-3) and lymphocyte activa-
tion gene-3 (Lag-3), play a crucial role in maintaining immune ho-
meostasis by modulating immunogenic tolerance. Blocking these 
checkpoint pathways is highly efficient in the treatment of tumors 
that co-opt checkpoint receptors as a major mechanism of immune 
escape. Recent studies have demonstrated that checkpoint recep-
tors are also involved in the pathogenesis of various autoimmune 
diseases.
Methods: To assess the role of inhibitory checkpoint receptors in BP 
and PV, we analyzed skin sections of patients with BP, PV and control 
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subjects for expression of PD-1, Tim-3 and Lag-3 using immunohis-
tochemistry. Next, we investigated expression of checkpoint recep-
tors on different immune cells by double-stainings. Furthermore, 
we measured serum levels of PD-1, Tim-3 and Lag-3 in BP, PV and 
controls using ELISA.
Results: We observed a significantly increased expression of PD-1 
and Tim-3, but not Lag-3, in the skin of patients with BP and PV com-
pared to controls. Expression of PD-1 was particularly upregulated 
on CD8-positive T cells, whereas expression of Tim-3 was enhanced 
on CD8-positive T cells as well as on CD68-positive macrophages. 
In contrast, we did not observe upregulation of PD-1 and Tim-3 on 
CD4-positive T cells, CD20-positive B cells and ELA2-positive neu-
trophils. Serum levels of PD-1, Tim-3 and Lag-3 were comparable 
between BP, PV and controls, with the exception of decreased Tim-3 
levels in PV compared to BP.
Conclusions: Collectively, we report on enhanced expression of 
the co-inhibitory checkpoint receptors PD-1 and Tim-3, but not 
Lag-3, in the skin of patients with BP and PV. These findings sug-
gest an involvement of checkpoint receptors in the pathogenesis 
of autoimmune blistering diseases and provide a rationale for ex-
ploiting these pathways as potential targets in the treatment of 
BP and PV.

INFECTIOUS DISEASES

P166 | Fast and reliable diagnostics of fungal 
skin infections
K. Bieber1; R. J. Ludwig1; S. Ständer1; M. Cavalar2; A. 
Fischer1; B. Köhler1; W. Anemüller1; D. Zillikens1; M. Harder2

1University of Lübeck, Lübeck;  2Euroimmun, Lübeck

Up to 10% of all adults in Western countries have fungal infection 
of the nails. This percentage increases to 20% in adults who are 
60 years or older. Physical exam alone is an unreliable method of 
diagnosing fungal nails as only 50% of cases of abnormal nail appear-
ance are caused by fungi. Differential diagnosis includes psoriasis, 
lichen planus, contact dermatitis, trauma, nail bed tumor, eczema, 
yellow nail syndrome and others. Therefore, laboratory testing is 
indicated. Nail samples will be used for direct microscopic analysis, 
which has a low specificity and sensitivity. Culturing is necessary 
for differentiation between different types of fungi, which is im-
portant for therapy and further prophylaxis. Unfortunately, it takes 
weeks to get a result with high specificity and sensitivity and the 
differentiation between species requires good knowledge in cul-
tural growing patterns and microscopy. To improve reliability and 
time we established a PCR-based molecular diagnosis of fungal nail 
infections. Using the EUROArray Dermatomycosis test system 50 
different dermatophytes can be specifically detected, including 23 
dermatophytes as well as 6 yeasts and molds. Even pathogens which 
are difficult to identify from culture or mixed infections or, most 

importantly, already treated dermatomycoses can be diagnosed by 
the EUROArray Dermatomycosis test system. We compared the 
sensitivity and specificity of more than 300 samples by “expert” mo-
lecular diagnosis (in the EUROIMMUN laboratory), “user” molecu-
lar diagnosis, fungal culture and direct microscopy and found the 
EUROArray Dermatomycosis to be a prompt, safe and unambiguous 
test. It provides the basis for a timely identification of the pathogen 
and also the source of infection. In this way, an efficient therapy tar-
geted to this specific pathogen can be initiated within 2-3 days after 
the suspected diagnosis.

P167 | Is there a correlation between 
Trichophyton benhamiae genotype and virulence?
J. Hesse1; A. Burmester1; Y. Gräser2; C. Kupsch2; U. Hipler1; 
C. Wiegand1

1University Hospital Jena, Department of Dermatology, 07743 Jena, Germany;  
2Charité, Humboldt University, Department of Parasitology, Institute of 
Microbiology and Hygiene, Berlin, Germany

Introduction: Trichophyton benhamiae isolates are currently strati-
fied into one of two mono-phyletic clades referred to as white and 
yellow colony types according to ITS sequencing [1]. The yellow type 
has been reported to exhibit higher collagenase, elastase and pro-
teins/peptide degrading activities, while the white type seemed to 
depend on sugars [2]. The classification into two groups is conveni-
ent; however, fungal morphology and pigmentation are not always 
consistent within one group. Hence, it seems likely that members of 
one group are not clonal. Thus, the aim of this study was to scrutinize 
if members of one type are truly clonal and if confound, whether 
previously reported differences of T. benhamiae virulence are more 
severe or reversed upon re-classification.
Methods: Genetic variability of 11 T. benhamiae strains (5 white, 5 
yellow, the DSM6916 strain) was determined by ITS sequencing, 
PCR of mating type specific fragments and RAPD-PCR [3]. Analysis 
of enzyme activity and growth requirements was performed as pre-
viously described [2].
Results: Tested white types belonged to 2 groups (CBS112371 and 
CBS280.83) with opposite mating types. Yellow types appeared to 
be clonal according to ITS sequences, but RAPD patterns differ be-
tween yellow isolates and DSM6916. Enzyme testing demonstrated 
higher activities of collagenase, elastase and amino acid hydrolases 
for yellow strains with comparable activities of the two white types. 
Previously shown differences in carbohydrate hydrolases were less 
distinct. No difference in growth requirements was observed on vi-
tamin supplemented Trichophyton agars.
Conclusion: Although the phenotypical difference indicates a larger 
genetic variability of T. benhamiae beyond yellow and white colony 
types, no impact on virulence in form of enzyme activities and 
growth requirements were observed.
References: 
[1] Symoens et al. 2013, J Med Microbiol, 62:377-385.
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[2] Hesse et al. 2017, Mycoses, 60: 4-5.
[3] Seyfarth et al. 2011, Mycoses 54:e870-e876.

P168 | African four-­toed hedgehogs or 
European hedgehogs can transmit T. erinacei 
infections
A. Burmester1; D. Antonov1; F. Seyfarth2; U. Hipler1; C. 
Wiegand1

1University Hospital Jena, Department of Dermatology, Jena;  
2Gemeinschaftspraxis Dermatology Jung K, Zell U, Thiebe G, Erfurt, Germany

Introduction: African four-toed hedgehogs (Atelerix albiventris) are 
common pets in Asian countries like Japan. But, the number of these 
animals kept as pets has grown in Germany as well. Therefore, infec-
tion with T. erinacei is an increased risk for their owners. In addition, 
European hedgehogs (Erinaceus europaeus) cared for in animal shel-
ters can be a source for T. erinacei infections.
Cases: Two cases of infections with T. erinacei strains were docu-
mented 2017 in at the Department of Dermatology at the University 
Hospital Jena. One infected person lived together with a pet holder 
of African four-toed hedgehogs. The other infected person helped 
wild European hedgehogs to survive the winter period.
Results: ITS-Regions of both strains were identical with the ITS-
region of the T. erinacei type strain CBS 511.73. RAPD-PCR analyses 
[1] showed similar patterns within all T. erinacei strains and the close 
relationship to African T. benhamiae strains as well as T. verrucosum. 
The European hedgehog derived strain demonstrated a strong or-
ange pigmentation of the mycelium whereas the other strain ex-
hibited a white phenotype. On Takashio agar [2] T. erinacei strains 
present a periodic growth pattern which is a specific morphological 
criteria and never seen with cultures of T. benhamiae strains or T. ver-
rucosum on this medium.
Conclusion: T. erinacei strains of both ITS-types are able to be trans-
mitted from European hedgehogs causing skin infection of humans. 
Wounding of the hands by Hedgehog quills leads to a high risk for 
fungal infection with T. erinacei.
References: 
[1] Seyfarth et al. 2011, Mycoses 54:e870-e876.
[2] Takashio M (1970) Mykosen 15:11-17.

P169 | Cutaneous over-­expression of RANKL 
leads to suppression of anti-­microbial immune 
responses
K. Moganti; L. Klenner; T. A. Luger; K. Steinbrink; K. Loser
University of Münster, Department of Dermatology, 48149 Münster, Germany

Cutaneous infections are controlled by the skin immune sys-
tem eliciting innate as well as adaptive anti-microbial immune re-
sponses. Different studies, including our work, revealed that critical 

involvement of the tumor necrosis factor (TNF)/TNF receptor super-
family are regulating the cutaneous immunity. However, to complete 
their life cycle, pathogenic microorganisms need to suppress host 
anti-microbial immune responses. In particular CD4+Foxp3+ regula-
tory T cells (Treg) and MDSCs play a crucial role in the inhibition of 
cellular immunity. The molecular mechanisms determining the acti-
vation, expansion or migratory behaviour of Treg and MDSCs during 
cutaneous infections are still poorly understood. Upon intradermal 
infection with S. aureus in the back skin, K14-RANKL tg mice exhib-
ited an increased skin lesion size as well as bacterial load compared 
to WT controls. This effect was mediated by increased abundance 
of Treg in K14-RANKL tg mice. To address the in-vivo relevance 
of Treg for the suppression of anti-bacterial immunity in S. aureus, 
K14-RANKL tg mice were bred with DEREG mutants, expressing 
the diphtheria toxin receptor (DTR) under control of the Foxp3 pro-
moter. Subsequently, Treg were depleted in K14-RANKL tg x DEREG 
double mutants by intraperitoneal injection of diphtheria toxin (DT) 
before and after S. aureus infection. This results in the accumulation 
of G-MDSCs (granulocytic Ly6Ghigh Ly6Clow) and downregulation 
of M-MDSC (monocytic Ly6C+). Together, this data indicates that 
RANK-RANKL signaling increases Treg frequencies that lead to sup-
pression of host anti-microbial immune responses while Treg defi-
ciency results in an increase of G-MDSCs and the suppression of 
M-MDSC populations.

P170 | DNA release upon treatment of 
Enterococcus faecalis biofilms with cold 
atmospheric plasma
F. Theinkom1; L. Singer1; F. Cieplik2; S. Binder3; H. 
Weilemann3; M. Cantzler3; K. Hiller2; T. Maisch1; J. 
Zimmermann3

1University Hospital Regensburg, Dermatology, 93053 Regensburg, Germany;  
2University Hospital Regensburg, Dentistry, 93053 Regensburg, Germany;  
3Terraplasma GmbH, 85748 Garching, Germany

During the last 10 years, treatment of infectious diseases such as 
wound infections of the skin and the mucous membranes has become 
increasingly more complicated and ineffective due to the emergence of 
drug-resistant bacteria. One major pathogen which often causes such 
infections is the Gram-positive coccus Enterococcus faecalis. E. faecalis 
combines many virulence factors like the ability to form biofilms as well 
as intrinsic resistances to several classes of antibiotics. Therefore, novel 
treatment modalities that are capable of killing pathogens in biofilms 
with less or even no risk of inducing resistance are desperately needed. 
In this light, cold atmospheric plasma (CAP), which has been shown to 
effectively inactivate microorganisms, independent from their resist-
ance level, may be a promising alternative for application in the fields of 
dentistry and dermatology. CAPs are partly ionised gases, which oper-
ate at low temperature and are composed of electrons, ions, excited 
atoms and molecules, reactive oxygen and nitrogen molecules. In this 
study, the effect of CAP was investigated against E. faecalis, growing on 
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agar plates or as a biofilm. CAP reduced the CFU by more than 5 log10. 
The inactivation of biofilms (24 hours) of E. faecalis resulted in a re-
duction of CFU of 3 log10 for a CAP treatment duration of 5 minutes 
thereby revealing equal results as for the treatment with 0.2% CHX for 
5 minutes. 2% CHX reduced the CFU by more than 5 log10. UV-C also 
resulted in a reduction of CFU over 3 log10. DNA release was measured 
5 minutes and 20 minutes after the CAP treatment. No DNA release 
could be measured compared to the positive control (enzymatic diges-
tion with lysozyme and proteinase K). Therefore, the release of DNA 
through damage of the bacterial cell wall/membrane seems to not be 
the primary mechanism of inactivation of E. faecalis by CAP. Overall, 
depending on distinct treatment time, CAP showed an antimicrobial ef-
ficacy as good as CHX or UVC.

P171 | Assessment of in vivo ASC speck formation 
as a putative biomarker in human inflammatory 
diseases: first results on sepsis patients.
J. Cui1; F. Ahmad1; S. Oehrl1; T. Brenner2; F. Uhle2; C. 
Nusshag3; C. Rupp2; F. Funck1; S. Meisel1; K. Schaekel1
1Heidelberg University Hospital, Department of Dermatology, Heidelberg;  
2Heidelberg University Hospital, Department of Anesthesiology, Heidelberg;  
3Heidelberg University Hospital, Department of Nephrology, Heidelberg

Background: IL-1β is an immunoregulatory cytokine relevant in acute 
and chronic inflammation. Critical for mature IL-1β production is the 
assembly of apoptosis-associated speck-like proteins containing a 
caspase recruitment domain (ASC). In humans little is known about 
in vivo inflammasome activation and generation of mature IL-1β. A 
flow cytometry based detection of ASC speck formation allowed 
us to identify blood leukocytes that had undergone inflammasome 
activation in vivo. We here report on our results studying sepsis 
patients for 7 consecutive days. Materials and methods: Blood and 
serum samples were collected from 27 patients with sepsis in inten-
sive care unit (ICU) of Heidelberg university hospital from day 1 to 
day 7 constantly. To illuminate the kinetics of ASC specks in sepsis, 
surface marker and intracellular staining were performed on fresh 
whole blood samples to determine level of ASC specks in monocytes 
from day 1 to day 7. In addition, extracellular ASC specks were meas-
ured by ELISA as well. Furthermore, evaluation of dynamic change 
of cytokines was undertaken using BioLegend LegendPlex Assay to 
investigate the downstream inflammation induced by ASC specks.
Results: The level of ASC specks increased dramatically in patients 
on day 6 and day 7 compared with healthy donor controls. Linear 
regression analysis displayed LDH positively correlated with ASC 
specks on day 6 and day 7 as well indicating the association of ASC 
specks and organ injury. Moreover, Kaplan-Meier survival analysis 
showed patients with higher ASC specks on day 6 had favorable 
outcome suggesting ASC specks as potential predictors of sepsis 
prognosis. Furthermore, higher level of IL-18, the cytokine induced 
by ASC specks, was observed on day 6 and day 7 compared with 
healthy controls. We measured the released ASC specks in the 

serum of patients and healthy control by ELISA. Extracellular ASC 
specks only can be detectable in few patients.
Conclusions: Our study for the first time showed the kinetics of ASC 
specks and trigger of cytokine release by them in sepsis patients. 
Patients with higher level of ASC specks had favorable outcome 
suggesting ASC specks as predictors for sepsis. Next we investigate 
the role of ASC speck formation as a sign of systemic inflammation 
in chronic inflammatory skin diseases such as psoriasis and atopic 
dermatitis.

P172 | Presence of neutrophils in the skin 
enhances S. aureus colonization
K. Bitschar; L. Klink; J. Focken; S. Grunwald; B. Schittek
University Hospital Tübingen, Dermatology, 72076 Tübingen, Germany

Introduction: Our skin is constantly exposed to a large number of 
pathogens while at the same time undergoing selective coloniza-
tion by harmless commensal microorganisms such as S. epidermidis. 
Changes in the composition of the microbiome can promote coloniza-
tion by the pathogen Staphylococcus aureus and can deteriorate bar-
rier defects for instance in atopic dermatitis patients. Keratinocytes, 
as the most abundant cell type in the epidermis, are able to orches-
trate specific immune responses in the skin in response to colonizing 
commensals as well as to pathogens. However, the mechanism how 
keratinocytes can discriminate commensals from pathogens is barely 
understood.
Objectives: In this work we investigate the role of different types of 
immune cells in S. aureus skin colonization and how skin commensals 
can modulate the recruitment of immune cells to the skin.
Materials and Methods: Using an in vitro co-culture model with pri-
mary human keratinocytes and PBMCs or neutrophils as well as by 
using an in vivo epicutaneous mouse skin infection model we ana-
lyzed the recruitment of specific immune cells subsets to the skin 
in response to commensals or pathogens as well as the effect of the 
recruited immune cells on S. aureus skin colonization.
Results: We show that skin inflammation induced by tape stripping 
induces a rapid recruitment of neutrophils which correlates with 
enhanced skin colonization with S. aureus. Consequently, depletion 
of neutrophils in vivo resulted in reduced S. aureus colonization. 
Moreover, in vitro co-culture of keratinocytes with neutrophils but 
not PBMCs led to enhanced S. aureus colonization. And finally, we 
show that S. epidermidis prevents excessive neutrophil recruitment 
to the skin.
Conclusion: In healthy skin S. epidermidis, as part of the skin micro-
biota, prevents excessive recruitment of neutrophils to the skin and 
by this protects the skin from S. aureus colonization. Further studies 
will provide deeper insight into the mechanism how neutrophils con-
tribute to enhanced S. aureus skin colonization.
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P173 | Identification of promising drug 
candidates for development of novel topical 
anti-­inflammatory medicinal products applying a 
straightforward preclinical efficacy assessment 
strategy
M. Soeberdt; A. Kilic; C. Abels
Dr. August Wolff GmbH & Co. KG Arzneimittel, 33611 Bielefeld, Germany

Skin is not only biggest the barrier organ of our body, but it also 
has an important neuro-immuno-endocrine function. Chronic in-
flammatory skin diseases represent a global health problem. A 
quest for new anti-inflammatory locally applied, locally acting, non-
immunosuppressive drug candidates with improved side-effect 
profile is thus of great importance. Here, we describe a strategy for 
research and development of anti-inflammatory drugs for topical as 
well as systemic application. The compound of interest (NME, repur-
posing or repositioning of known APIs) should target general immu-
nomodulatory and not specific disease-bound pathways and should 
exhibit particular physico-chemical characteristics, e.g. molecular 
size (<500 g/mol), lipophilicity, and topological polar surface area. 
Moreover, pI and selectivity of the target are also of importance. 
After optimization of physico-chemical characteristics, compounds 
of interest undergo a core set of in vitro experiments on both human 
and murine epithelial and immune cells, e.g. T cells, keratinocytes 
including cytotoxicity assessment to ensure that findings in mice 
are not species-specific. Once the anti-inflammatory activity of the 
compound has been proven in vitro, it is tested in a set of in vivo 
“unspecific” acute and chronic models of dermatitis (mouse mod-
els of arachidonic acid-induced ear edema and oxazolone-induced 
delayed-type hypersensitivity). If in those models the compound 
shows anti-inflammatory action, it can be tested in models of other 
skin diseases, e.g. in mouse models of imiquimod-induced psoriasis-
like inflammation and barrier disruption (tape striping or SDS patch). 
A broad, general anti-inflammatory activity is shown by testing the 
compound in models with different pathophysiology like the mu-
rine model of DSS-induced colitis or vasculitis (local Shwartzman 
reaction). Successful candidates may be selected for preclinical 
development. In the course of preclinical development the candi-
date compound and its topical formulation are tested in more so-
phisticated animal models such as the ovalbumin-induced dermatitis 
model in mice or the canine model of atopic dermatitis. Application 
of this strategy resulted in the nomination of two clinical and two 
preclinical candidates.

P174 | Influence of emulsions of different pH 
on skin barrier integrity
E. Proksch1; S. Merker2; S. Müller-Röhr2; C. Neumann1; A. 
Kilic2; C. Abels2

1University of Kiel, Dermatology, 24105 Kiel, Germany;  2Dr. August Wolff GmbH 
& Co. KG Arzneimittel, 33532 Bielefeld, Germany

The pH of the stratum corneum is slightly acidic (mean 4.9) and tightly 
regulated. The acidic pH was considered to present an antimicrobial 
barrier; later on, it was shown that the pH influences skin barrier 
function, lipid synthesis, epidermal differentiation and desquama-
tion. The objective of the present study was to investigate whether 
topical application of emulsions with different pH values influences 
skin barrier function. The effect of the oil in water (O/W) emulsions 
adjusted to pH 4 in comparison with pH 5.8 adjusted formulation 
and the untreated control on the integrity of the skin barrier, me-
chanical stability, SC morphology and inflammation was examined. 
Twenty-four healthy volunteers aged 18-75 years were treated ran-
domized on the lower arms for 30 days; TEWL, SC hydration and pH 
were documented. As a marker for the mechanical stability the num-
ber of tape-strips to achieve a threefold increase in TEWL was deter-
mined. Erythema induced by tapestripping was evaluated by clinical 
(visual) grading. The size of corneocytes adhered to D-Squame tape-
strips was examined microscopically. After 30 days of treatment 
TEWL was slightly reduced by both formulations. SC hydration was 
significantly increased to the same level by both preparations. pH 
was significantly reduced by the pH 4 emulsion. The number of tape-
strips to disrupt the skin barrier to a threefold increase in TEWL was 
significantly increased by both emulsion, but slightly more by the pH 
4 emulsion. Erythema after tape-stripping was considerably lower at 
the pH 4 as compared to the pH 5.8 site. Corneocyte size was signifi-
cantly increased after treatment with the pH 4 emulsion compared 
to the pH 5.8 emulsion and untreated. In summary, treatment with 
a pH 4 emulsion positively influenced SC hydration, pH, stability 
against mechanical irritation and inflammation as well as corneocyte 
size. The results could be potentially important for the formulation 
of topical products for effective acidification in several conditions 

which showed an increased pH, like eczema, dry and aged skin.

P175 (OP02/03) | Topical inflammasome 
inhibition—a novel treatment strategy for contact 
dermatitis
H. Bonnekoh1,2; C. Vera1; A. Abad-Perez1; J. van Kries3; M. 
Nazaré4; N. A. Mahnke1,2; M. Maurer1,2; J. Scheffel1,2; K. 
Krause1,2
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and High Content Screen, Berlin, Germany;  4Leibniz Institute of Molecular 
Pharmacology (FMP), Medicinal Chemistry, Berlin, Germany
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Introduction: Contact dermatitis (CD) is a T cell-mediated common 
inflammatory skin disease, which presents with papules, vesicles and 
scaling at sites of skin contact with allergens or irritants. Recently, 
evidence suggests that inflammasome activation contributes to the 
skin inflammation induced by allergens and irritants. Topical steroids 
are the standard treatment for CD. However, their use has been as-
sociated with considerable side effects. Treatment strategies that 
target the inflammasome are not available so far.
Methods: We performed a high content screen with >60.000 small 
molecules (including SELLECK, WDI, LOPAC libraries, compounds 
from academia) using ASC speck formation as readout for inflam-
masome activation. The most active hit compounds were further 
validated in human peripheral blood mononuclear cells (PBMCs) for 
effects on interleukin (IL)-1β secretion. One selected hit compound, 
a carbamate derivative, was tested in a placebo-controlled skin patch 
test model of CD in 25 human healthy volunteers. Here, topical ap-
plication of the carbamate derivative, mometasone 0.1% or vehicle 
(DAC Basiscreme) was followed by application of sodium dodecyl 
sulfate (SDS) for 24 hours each. Eczema induction was quantified 
by mexameter and laser speckle imaging. Epidermal protein was col-
lected by corneocyte sampling of lesional skin and inflammasome-
mediated cytokines were measured by ELISA.
Results: The carbamate derivative induced a dose-dependent in-
hibition of ASC speck formation and IL-1β release from PBMCs. In 
vivo, pretreatment with the carbamate derivative for 24 hours, but 
not with vehicle or mometasone 0.1%, inhibited SDS-induced ec-
zema. This was demonstrated by significantly lower erythema and 
total flux values assessed by mexameter and laser speckle imaging, 
respectively, for the carbamate derivate compared to vehicle or 
mometasone 0.1% (P ≤ 0.000). Also, corneocyte IL-18 levels were 
significantly reduced after application of the compound compared 
to vehicle (P ≤ 0.000).
Conclusion: Our results demonstrate that the carbamate derivative 
identified by our high throughput screening is a strong and dose-
dependent inflammasome inhibitor in cellular assays in vitro. The 
inhibitory capacity was confirmed by its preventive effects on SDS-
induced eczema in vivo. Future studies should aim at investigating 
the efficacy of this compound in patients with CD.

P176 | Common determinants of nanocarrier 
penetration and drug release: practical 
implications for dermatotherapy
A. Vogt; J. Frombach; F. Rancan; N. Doege; S. Hadam; U. 
Blume-Peytavi
Charité-Universitaetsmedizin Berlin, corporate member of Freie Universität 
Berlin, Humboldt-Universität zu Berlin, and Berlin Institute of Health, Germany. 
Clinical Research Center for Hair and Skin Science, Department of Dermatology 
and Allergy, 10117 Berlin, Germany

A surplus value of certain nanocarrier types for cutaneous drug 
delivery has repetitively been suggested, but the field lacks 

comprehensive studies, which dissect common determinants of pen-
etration and drug release.
Herein, comparison of core-multi-shell-nanocarrier, thermorespon-
sive nanogels, ethyl cellulose carriers and nanocrystals revealed 
improved drug penetration in deeper layers of ex vivo human skin. 
Drug release largely occurred during the stratum corneum (SC) pas-
sage. Changes in particle stiffness affected penetration depth, but 
whether the observed disturbance of SC hydration and lipid organi-
zation was a general penetration enhancement effect or specifically 
attributed to the nanocarriers remains unclear. Interestingly, a sur-
plus value became especially apparent when concentrations lower 
than clinical standard doses were applied, but the successful ex-
posure of the skin to higher local drug concentrations occasionally 
came at the price of irritation, as demonstrated for dexamethasone 
nanocrystals and for tacrolimus when applied on barrier-disrupted 
skin.
High-resolution microscopy and en bloc two-photon-microscopy 
helped monitor penetration pathways of drugs and nanocarriers 
across SC and confirmed translocation of low amounts into the vi-
able epidermis predominantly at skin folds and hair follicles. Cellular 
uptake was increased in impaired skin barrier function and proinflam-
matory environment studied in full-thickness skin and keratinocyte-
dendritic cell co-cultures.
Based on those results, we conclude that the investigated nano-
carriers enabled modified penetration kinetics and may have dose-
sparing effects. Practically, they provide an option for hydrophilic 
formulations of lipophilic drugs. Physical stratum corneum damage 
had greater impact on penetration than (bio-)chemical stimuli, but 
given that chronic skin diseases are typically associated with barrier 
abnormalities, cytokine increase and immune cell infiltrates, nano-
carriers are likely to reach viable cells. This indicates potential for cell 
targeting, but future chemical compositions also need to consider 
toxicological and allergological implications.

PHOTOBIOLOGY

P177 | UV radiation on scalp skin surface 
induces scalp hair follicle damage ex vivo, but can 
be alleviated by topical treatment with caffeine
J. Gherardini1; J. Wegner1; J. Chéret1; S. Ghatak1; J. 
Lehmann1; M. Alam2,3; F. Jimenez2,3; W. Funk4; M. Bohm5; N. 
Botchkareva1; C. Ward1; R. Paus6,7; M. Bertolini1
1Monasterium Laboratory, Skin and Hair Research Solutions, Muenster, Germany;  
2Mediteknia Skin & Hair Lab, Las Palmas, Spain;  3Universidad Fernando Pessoa 
Canarias, Las Palmas, Spain;  4Clinic for Plastic, Aesthetic and Reconstructive 
Surgery Dr. Dr. med. Funk, Munich, Germany;  5University of Muenster, Muenster, 
Germany;  6University of Manchester, Manchester, UK;  7University of Miami 
Miller School of Medicine, Miami, USA

Although the effect of ultraviolet radiation (UVR) on human skin 
has been extensively studied, very little is known about how UVR 
irradiating the skin surface impacts on human hair follicle (HF), and 
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whether any harmful effects can be reduced by cosmetics or nutra-
ceuticals. Therefore, the goal of this study was to investigate the 
effect of solar spectrum UVR hitting the human skin surface on HF 
biology, and whether a widely used cosmetic ingredient, caffeine, 
interferes with this.
Human scalp skin with terminal HFs was irradiated transepidermally 
ex vivo using either 10 J/cm2 UVA + 20 mJ/cm2 UVB (low dose) or 
50 J/cm2 UVA + 50 mJ/cm2 UVB (high dose). Subsequently, the skin 
was organ-cultured under serum-free conditions for 1 or 3 days. 0.1% 
caffeine (5.15 mM) was topically applied ex vivo for 3 days prior to 
UV exposure with 40 J/cm2 UVA + 40 mJ/cm2 UVB over 3 days after 
UVR. UVR effects on various skin and HF toxicity and vitality read-
out parameters were measured in defined skin and HF compartments.
In agreement with previous results, transepidermal UVR exerted 
skin cytotoxicity and epidermal damage. Treatment with high and/or 
low UVA + UVB doses also induced oxidative DNA damage and cy-
totoxicity in human HFs. Furthermore, these treatments decreased 
proliferation and promoted apoptosis of HF outer root sheath (ORS) 
and hair matrix (HM) keratinocytes, induced catagen development, 
differentially modulated the expression of known HF growth factors, 
and stimulated perifollicular mast cell degranulation. UVR-mediated 
HF damage was more severe after irradiation with high UVR dose 
and also affected deeper HF compartments. Topical application of 
0.1% caffeine did not induce skin or HF cytotoxicity and increased 
the expression of IGF-1 in the proximal HF ORS. However, it also 
promoted keratinocyte apoptosis in selected HF compartments. 
Moreover, caffeine conferred protection towards UVR-mediated 
HF cytotoxicity and dystrophy, keratinocyte apoptosis, and negative 
modulation of the catagen-promoting growth factor.
Our study provides the first evidence that transepidermal UVR neg-
atively affects important human HF functions and suggest inclusion 
of agents that can act as HF photoprotectants, such as caffeine, into 
sun-protective cosmeceutical and nutraceutical formulations as a 
prophylactic strategy to protect HFs from UVR-mediated damage.

P178 | Biological effects of a conventional 
UVA1-­light source and a LED-­based UVA1 device 
prototype in the treatment of morphea in vitro 
and in vivo
S. Arndt; C. Lissner; P. Unger; G. Bollwein; W. Bäumler; S. 
Karrer
University Medical Center Regensburg, Department of Dermatology, 93053 
Regensburg, Germany

Ultraviolet A1 (UVA1)-phototherapy is a well-established treatment 
for several skin diseases such as scleroderma (morphea). Recent de-
velopments in improving the commonly used UVA1-light sources 
brought attention to a new Light emitting diodes (LED)-technology 
bringing remarkable advantages benefitting the handling and clinical 
routine.

In this study two UVA1-light sources (LED- and metal halide-lamp) 
with different UVA1-spectres (360-400 nm and 340-400 nm) were 
examined referring to their effectiveness in treating scleroderma. 
Experiments were done using human keratinocytes and fibroblasts 
and a bleomycin-induced scleroderma mouse model.
UVA1 significantly affects the collagen metabolism and has an im-
pact on inflammatory cytokines as well as on growth factors, which 
play an emphasized role in sclerosis-conditional symptoms. Collagen 
type I (Coll-1), which is excessively increased in sclerotic skin con-
ditions, was strongly reduced by UVA1-phototherapy, whereas si-
multaneously Matrix Metalloproteinase-1 (MMP-1), responsible for 
the collagen degradation, was significantly enhanced after UVA1-
exposure. Furthermore, pro-fibrotic and inflammatory marker, dom-
inating the clinical picture of sclerosis, including the inflammatory 
cytokines (IL-1α, IL-6, IL-8 and TNFα) and pro-fibrotic growth factors 
(TGFβ-1, TGFβ-2), were analyzed and showed marked changes fol-
lowing UVA1-radiation.
In summary, both UVA1 devices revealed beneficial effects of UVA1 
light towards scleroderma and activate identical biological mecha-
nisms in vitro and in vivo such as reduction of inflammatory cy-
tokines, downregulation of collagen expression and enhancement of 
collagen degradation.
Referring to the comparable results, the new UVA1-therapy using LED-
lights has the potential to improve the present UVA1-phototherapy in 
lowering costs and making the therapy session more comfortable for 
the patients by shorten the treatment duration and eliminating un-
pleasant heath development. Thus, the new UVA1-device presents a 
promising new therapy method for scleroderma patients.

P179 | UVA and blue light induces formation of 
neutrophil extracellular traps (NETs)
K. M. Bach1; E. Neubert1,2; J. Busse1; I. Bogeski3; M. P. 
Schön1,4; S. Kruss2; L. Erpenbeck1

1University Medical Center, Department of Dermatology, Venereology and 
Allergology, 37075 Göttingen, Germany;  2Göttingen University, Institute of 
Physical Chemistry, 37077 Göttingen, Germany;  3University Medical Center, 
Department of Cardiovascular Physiology, 37075 Göttingen, Germany;  
4University Medical Center Göttingen and University of Osnabrück, Lower 
Saxony Institute of Occupational Dermatology, 37075 Göttingen, Germany

Neutrophil Extracellular Traps (NETs) are networks consisting of 
decondensed chromatin decorated with antimicrobial substances, 
which are produced by neutrophil granulocytes. These networks 
are released as a response to various activating stimuli like bacteria 
and fungi, lipopolysaccharides (LPS) or chemicals such as phorbol-
12-myristate-13-acetate (PMA), which engage different intracellular 
pathways to initiate NET formation. In most scenarios, NET release 
leads to the cell’s death and can be clearly differentiated from ap-
optosis and necrosis in a morphological and molecular way. Beside 
the appearance of NETs as an important defense mechanism of the 
innate immune system, the dysregulation of NETosis appears to be 
involved in the pathology of diseases like psoriasis, systemic lupus 
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erythematosus, thrombosis or cancer. Deciphering how NET forma-
tion is induced and how it can be inhibited may therefore greatly 
contribute to our understanding of these diseases.
Until today, the influence of sunlight (particularly the skin-penetrating 
part of the spectrum) on the induction of NETosis has not been con-
clusively investigated. Light of the UV-VIS spectrum is well known to 
induce ROS-mediated skin damage and is associated with multiple 
inflammatory diseases such as systemic lupus erythematosus, solar 
urticaria or polymorphous light eruption. Therefore, we investigated 
whether NETs are released in response to defined light doses and 
wavelengths. Neutrophils from healthy donors were illuminated in 
vitro by LED light (375 nm (UVA), 470 nm (blue light) and 565 nm 
(yellow light)) and NET-rates were determined. Our results show 
that the number of cells undergoing NETosis depends on light doses 
and wavelength with a maximum in the UVA/blue light region. This 
light-induced release of NETs is mediated by granular enzymes like 
neutrophil elastase (NE) or myeloperoxidase (MPO) which are well 
described within the context of NETosis. Furthermore, light-induced 
NETosis is dependent on the generation of reactive oxygen species 
(ROS) derived from extracellular light-sensitive components such as 
riboflavin, HEPES and tryptophan, which are present in standard cul-
ture conditions as well as in the human skin.
These findings suggest that NETs can function as an important link 
between the impact of light on neutrophil granulocytes and the in-
flammatory reaction of the skin. Since the pathogenesis of diseases 
associated with a high light sensitivity of the skin remains largely 
enigmatic, this connection could be a starting point to develop a 
deeper understanding of these diseases and contribute to the devel-
opment of new pharmacological strategies.

P180 | Ultraviolet (UV)-­A irradiation induces 
long lasting changes in metabolism in non-
malignant cells of normal human skin
I. Ivanova1; M. Hartwig1; A. Hartwig1; A. Merl1; S. Arndt1; K. 
Renner Sattler2; W. Gronwald3; M. Kreutz2; Y. Kamenisch1; 
M. Berneburg1

1University Hospital Regensburg, Department of Dermatology, 93053 
Regensburg, Germany;  2University Hospital Regensburg, Department of Internal 
Medicine III, Molecular Oncology, 93042 Regensburg, Germany;  3Institute of 
Functional Genomics, Department Functional Genomics, 93053 Regensburg, 
Germany

Ultraviolet (UV) radiation has a plethora of effects on human tis-
sues. In the UV spectrum, wavelengths above 320 nm fall into the 
UVA-range and for these it has been shown that they induce reac-
tive oxygen species (ROS), DNA mutations and are capable to induce 
melanoma in mice. In addition to this it was recently shown that UVA 
irradiation and UVA-induced ROS also increase glucose metabolism 
of melanoma cells. UVA irradiation causes a persistent increase in 
glucose consumption, accompanied by increased lactic acid produc-
tion. But it has not been investigated if normal non-malignant cells of 
the skin also change their glucose metabolism upon UVA irradiation.

We treated primary human fibroblasts and murine fibroblasts and 
primary murine and human keratinocytes with repetitive UVA irradi-
ation with physiological doses for 4 days. After irradiation we meas-
ured glucose consumption and lactate production. Interestingly 
fibroblasts and keratinocytes showed increased glucose consump-
tion and lactate production upon UVA irradiation.
These findings indicate that UVA induced glucose consumption and 
lactate production is a general phenomenon in normal skin. As lactic 
acid is an immune modulator it could be that UVA induced produc-
tion of lactate contributes to UVA induced immune suppression.

PRURITUS

P181 | Pruritus in inflammatory skin 
diseases—a brain issue?
A. Kilic; M. Soeberdt; C. Abels
Dr. August Wolff GmbH & Co. KG Arzneimittel, 33611 Bielefeld, Germany

Pruritus, a desire to scratch, is a burdensome symptom accompany-
ing many inflammatory skin diseases. It can be localized or general-
ized, it can occur as acute or chronic and can be classified according 
to its origin as cutaneous (pruritoceptive), neuropathic, neurogenic 
and psychogenic. Recently, clinical trials with orally available sub-
stances acting as antagonist on NK1 receptor (serlopitant) or pe-
ripherally active kappa-opioid receptor (KOR) agonist (asimadoline) 
failed to meet their primary efficacy endpoints as potential antipru-
ritic drugs in patients with atopic dermatitis.
We hypothesized that failure of those compounds as an antipru-
ritic agents is due to lack of activity in the central nervous system 
(CNS). In addition, a recent study by Takahashi in a mouse model 
of psoriasis demonstrated that topical or intraperitoneal adminis-
tration of the μ-opioid receptor (MOR) antagonist naloxone and 
oral administration of ICI-199,441 (centrally acting KOR agonist) 
reduced pruritus, while asimadoline did not show any beneficial 
effect. We compared effects of nalfurafine (centrally acting KOR 
agonist), asimadoline and WOL071-007 (KOR agonist with CNS 
activity) in an arachidonic acid-induced ear inflammation mouse 
model. Application of arachidonic acid on mouse ears induces a 
fast inflammatory and a robust scratching response which allows 
for screening of compounds. Arachidonic acid-induced scratching 
was significantly decreased in nalfurafine treated mice at very low 
doses (0.03-0.3 mg/kg, p.o.). Effects on scratching were only seen 
for very high doses of WOL071-007 (30 and 100 mg/kg, p.o.) and 
asimadoline (100 mg/kg, p.o.). The differences can be attributed 
to the compounds pharmacokinetics (oral bioavailability, CNS 
penetration) and their potency at KOR. Of note, muscle relaxa-
tion and behavioral depression were observed at all doses showing 
antipruritic activity. Therefore, it is hard to separate the desired 
antipruritic effects from CNS-mediated side effects. Interestingly, 
in the same animal model, anti-inflammatory activity (as shown 
by reduced ear swelling) was independent from CNS activity. 
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Asimadoline and WOL071-007 dose dependently inhibited ear 
swelling (1-10 mg/kg, s.c.). For asimadoline no CNS effects were 
observed whereas treatment with WOL071-007 (3 and 10 mg/kg, 
s.c.) was associated with behavioral depression. Following topical 
application (2 × 0.1-2 × 3 mg) ear swelling was dose-dependently 
reduced by both compounds with no CNS effects observed. An 
optimized structural analog of WOL071-007 restricted to the 
periphery as shown in a PK study did not exhibit any CNS ef-
fects whereas its anti-inflammatory activity was maintained. 
Furthermore, a recent study in a murine model of AD using topical 
nalfurafine supports findings that anti-inflammatory effects are 
mediated peripherally, whereas the initial strong antipruritic ac-
tivity was accompanied by a reduction in general activity.
Centrally acting drugs targeting KOR exhibit well documented ad-
verse drug reactions like dysphoria, sedation, diuresis, and sleep 
disturbance. These adverse drug reactions limit their potential 
use not only to the most severe forms of pruritus, but also limit 
its use in children. However, the topical use of these compounds 
or analogs selective for the periphery as anti-inflammatory drugs 
to treat inflammatory epidermal skin diseases and thus pruritus as 
a symptom of these diseases is highly interesting as therapeutic 
strategy.

P182 | Sensitization of sensory, cutaneous 
nerve fibers in chronic pruritus
K. Agelopoulos1; M. P. Pereira1; C. Zeidler1; D. Segelcke2; E. 
M. Pogatzki-Zahn2; S. Ständer1

1University Hospital Münster, Department of Dermatology and Center for 
Chronic Pruritus, Münster, Germany;  2University Hospital Münster, Department 
of Anaesthesiology, Intensive Care and Pain Medicine, 48149 Münster, Germany

Chronic pruritus (CP) is a symptom of many different diseases and 
the neuroimmunological cutaneous mechanisms underlying CP re-
main unclear. It is assumed that cutaneous nerve fibers undergo pe-
ripheral neuronal sensitization due to inflammatory mediators.
Within this study, we investigated the cutaneous neuroanatomy, the 
function of small and large nerve fibers and sensitization of different 
C-fibers (histamine sensitive C fibers: CMi fibers; cowhage-, mechano- 
and heat-sensitive C fibers: CMH fibers). We included patients (each 
n = 40) with an inflammatory, pruritic skin disease (atopic dermatitis, 
AD), neuropathic itch (radiculopathy-induced brachioradial pruritus, 
BRP) and with chronic scratch lesions (prurigo nodularis, PN). All pa-
tients and 40 sex- and age-matched healthy controls (HC) were stimu-
lated with active cowhage spicules and inactivated spicules loaded 
with histamine, capsaicin or NaCl (neg. control). Pruritus induction was 
monitored for up to 30 minutes and intensity and duration were used 
to calculate areas under the curve (AUC). Function of nerve fibers was 
analyzed by quantitative sensory testing (QST) according to the proto-
col by the German Research Network for Neuropathic Pain containing 
13 different thermal and mechanical tests. Finally, biopsies were ob-
tained for assessment of cutaneous neuroanatomy by PGP9.5 staining.

In PN patients, stimulation with cowhage led to a significantly higher 
pruritus intensity as measured by the AUC when compared to HC 
(P = 0.02), while no differences were found between the remain-
ing patient groups and matched controls (P > 0.1) or across patient 
groups (P > 0.1). Furthermore, cowhage induced a higher AUC pruri-
tus intensity compared to histamine (AD: P = 0.02; BRP: P = 0.003; 
PN: P = 0.002) and capsaicin (AD: P = 0.002; BRP: P < 0.001; PN: 
P = 0.005) in all patient groups, but not in HC (cowhage vs. hista-
mine: P > 0.1; cowhage vs. capsaicin: P > 0.05). AUC pruritus intensi-
ties induced by histamine and capsaicin did not differ (P > 0.1) in any 
group. The density of intraepidermal sensory PGP 9.5-positive nerve 
fibers (IENF) was significantly reduced in all three CP groups as com-
pared to HC. But, only minor effects on nerve fiber function were 
shown by QST. Compared to HC only a reduced vibration detection 
threshold could be shown in AD patients (P = 0.026; Aß-fiber “loss of 
function”). BRP patients showed only an increased warm detection 
threshold (WDT: P = 0.018; C-fiber “loss of function”) and no differ-
ences to HC could be shown in PN patients. Furthermore for WDT a 
correlation with decreased IENF could be shown in the CP patients.
In sum, we found evidence for peripheral neuronal sensitization with 
an enhanced CMH fiber (but not CMi fiber) response upon experi-
mental cowhage stimulation independent of the CP origin. The re-
duced IENF was seen in all CP patients but had only minor effects on 
the general cutaneous nerve fiber function.

P183 | Chronic pruritus in skin diseases—more 
common and more severe than we thought
T. Hawro; K. Przybylowicz; M. Spindler; M. Hawro; A. Ellrich; 
K. Weller; S. Altrichter; C. Nagl; M. Gorczyza; F. André; U. 
Reidel; E. Alarbeed; O. Alraboni; R. Sabat; M. Maurer; M. 
Metz
Charité—Universitätsmedizin Berlin, Department of Dermatology and Allergy, 
Berlin

Many dermatological disorders are associated with pruritus. While 
in some diseases pruritus is a hallmark symptom, i.e. urticaria, atopic 
dermatitis or lichen planus, the prevalence and intensity of pruritus in 
other diseases and the impact of pruritus on the general well-being 
and quality of life is less well known. In recent years, there have been 
various reports on the prevalence and burden of itch in some selected 
skin diseases; a detailed characterization of the presence, intensity, 
localization, quality and impact of pruritus in different skin diseases 
was, as of yet, missing. We have therefore contacted more than 1,300 
unselected, consecutive in- and outpatients with active dermatologi-
cal disorders and have collected data from 880 patients with 19 differ-
ent dermatological diagnoses (including chronic spontaneous urticaria 
[n = 143], psoriasis [n = 138], atopic dermatitis [n = 129], chronic pru-
rigo [n = 75], cutaneous T and B cell lymphoma [n = 68, 26], masto-
cytosis [n = 54], and bullous pemphigoid [n = 15]). Using validated 
questionnaires we have collected information on the presence, inten-
sity, quality and localization of pruritus, and have analyzed the impact 
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of pruritus on the quality of life, the effects on sleep and activity and 
work productivity and the impact of pruritus on suicidal ideation.
Our data indicate that chronic pruritus is more common and more 
severe than previously anticipated in most skin conditions and that 
pruritus in these diseases is often associated with an impairment 
of quality of life, sleep, and work productivity, and that pruritus is 
linked to depression and suicidal ideations. Body maps representing 
the localization of pruritus additionally show distinct bodily distribu-
tion patterns of pruritus, which, together with information on quality 
of pruritus and scratching behavior, indicate disease specific pruritus 
characteristics in different dermatoses. Consequently, the results 
can lead to a better understanding of the pathophysiology of itch in 
these diseases, help in the development of better treatment options 
and can lead to a better management of our patients.

P184 | Medical needs related to pruritus in 
Germany—a 2-­year Google search engine analysis
B. Schuster1; S. Ziehfreund1; M. Rüth1; U. Darsow1; T. 
Biedermann1; S. Ständer2; A. Zink1

1Technical University of Munich, Department of Dermatology and Allergy, 80802 
Munich, Germany;  2University hospital of Münster, Center for Chronic Pruritus, 
Department of Dermatology, 48149 Münster, Germany

Background: Pruritus is one of the most frequent interdisciplinary 
medical complaints. Due to the very subjective character of the sen-
sation and due to the fact that affected persons often do not visit a 
doctor, it is hard to determine the prevalence of chronic and acute 
pruritus in the general population.
Objectives: The aim of this study was to estimate the medical need 
related to pruritus and the most common localisations of the symp-
tom in the German general population by analysing the pruritus-
related Google search volume.
Materials and Methods: Using the Google AdWords Keyword-
Planner we identified relevant keywords for the subject “pruritus” 
and analysed the corresponding search volume. The keywords were 
categorized in order to explore the most common localisations and 
the context in which pruritus is an issue in the German population. 
The assessment period was January 2015 to December 2016.
Results: In total we identified 701 relevant keywords for the subject 
“Juckreiz” (German lay word for pruritus), resulting in 7 531 890 pru-
ritus related Google searches during the 2-year assessment period. 
The most common search terms were the German lay term for atopic 
eczema (“Neurodermitis”, 23.7%), the German lay term for psoriasis 
(“Schuppenflechte”, 17.8%) and “psoriasis” (13.0%). The German lay 
term for pruritus (“Juckreiz”) was only the sixth most searched term 
(3.0%). 15.7% of search terms contained closer information about 
the localisation. Of those, the most commonly searched localisation 
was pruritus on the whole body (24.2%), followed by anal pruritus 
(17.6%) and pruritus on the legs (14.4%). Most searches (72.0%) in-
cluded influencing factors for pruritus, and among those especially 
skin diseases (87%) and skin conditions (10.2%). Analysis of the 

temporal course showed a higher monthly search volume during 
winter.
Conclusion: With its unconventional methodology of a Google search 
engine analysis this study allows a rough estimation of the medical 
need of pruritus in the German general population. Especially the 
identification of pruritus in the anal area as an unmet medical need 
proves that this methodology can contribute to a better understand-
ing of major medical complaints in the general population.
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Introduction: Chronic pruritic disorders of the elderly may be con-
sidered as a pre-clinical stage of bullous pemphigoid (BP) since a 
subset of these patients has IgG autoantibodies against BP180 and/
or BP230. Pruritus is increasingly considered as a cardinal symptom 
of BP despite its clinical heterogeneity including bullous, urticarial, 
eczematous, erythematous and no lesions at all. In BP, pruritus has 
been linked to the presence of IgG autoantibodies which are also, 
but rarely, found in elderly individuals with pruritic dermatoses.
Objectives: In a prospective study, we sought to characterize pe-
ripheral blood T cell responses against BP180 in BP and elderly pa-
tients with pruritic disorders in relation to IgG autoantibodies and 
clinical parameters of disease severity and pruritus.
Material & Methods: A total of 12 elderly patients with pruritic dis-
orders, 32 patients with bullous and 6 patients with non-bullous BP 
and 13 age-matched healthy controls (HC) were studied. Peripheral 
blood mononuclear cells (PBMC) were isolated and co-cultured in 
vitro with BP180 antigen (NH2- or COOH-terminal ectodomains), 
and desmoglein (Dsg) 1 or Dsg3 as control antigen. Subsequently, 
the frequency of BP180-specific T cells producing IFN-γ (Th1), in-
terleukin (IL)-5 (Th2) and IL-17A (Th17) was determined by ELISpot 
assay in the patients and HC.
Results: T cell recognition of the NH2- and COOH-terminus of BP180 
was observed in both, elderly patients with pruritic disorders and BP 
patients. However, BP180-specific T cells in the elderly patients were 
mainly Th1 cells whereas BP patients showed a mixed Th2- and Th17 
cell response against BP180 which was correlated with anti-BP180 
IgG in sera of these patients. In contrast, low anti-BP180 serum IgG 
concentrations were observed in a subset (3/12) of elderly patients 
with pruritus. Of note, T cell recognition against BP180 correlated 
with the extent of pruritus in both patient groups. Moreover, topical 
treatment with glucocorticoids led to a strong decrease of peripheral 
blood BP180-specific T cells and the severity of pruritus suggesting 
a pathogenic role of autoreactive T cells in pruritus development. 
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Elderly patients with pruritic disorders as well as age-matched HC fur-
ther showed a distinct Th1 cell response against Dsg1, but not against 
Dsg3, which was not observed in the BP patients.
Conclusion: We here demonstrate T cell recognition of BP180 in el-
derly patients with pruritic disorders and BP, although with a different 
signature (Th1 versus Th2/Th17 cells). The presence of all the auto-
reactive T cell subsets correlates with pruritus independent from the 
presence of anti-BP180 serum IgG autoantibodies. Our findings fur-
ther suggest that targeting of autoreactive T cells via topical applica-
tion of glucocorticoids has a major impact on pruritus control.
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The introduction of monoclonal antibodies inhibiting the immune 
checkpoint programmed cell death protein 1 (PD-1) has significantly 
improved treatment of advanced melanoma. Notably, a high expres-
sion of programmed death-ligand 1 (PD-L1) has been associated with 
a better clinical outcome in melanoma patients receiving anti-PD-1 
immunotherapy. Since in non-small cell lung cancer (NSCLC) PD-L1 
is negatively regulated by p53, we were interested to analyze the 
potential role of p53 in regulating PD-L1 in melanoma cells.
In cell culture experiments, we addressed the impact of p53 ex-
pression levels on basal and interferon (IFN)-gamma (200 IU/mL for 
48 hours) induced PD-L1 expression. To this end, we modulated p53 
expression in melanoma cell lines by shRNA-mediated inducible p53 
knockdown or knockout using CRISPR/Cas9 technology. The effect 
of p53 knockdown on the IFN-gamma/JAK1-JAK2/STAT1-signaling 
pathway was determined by immunoblots. Since these analyses re-
vealed diminished JAK2 after p53 knockdown, we determined the 
effect on cells that ectopically expressed JAK2. We also analyzed 
publicly available expression data (the cancer genome atlas (TCGA) 
for skin cutaneous melanoma (SKCM)) on correlations for PD-L1 
expression.
IFN-gamma treatment led to a strong up-regulation of PD-L1 in 
melanoma cells. Knock-down of p53 by inducible shRNA expression 
clearly blocked PD-L1 induction by IFN-gamma. Notably, lack of con-
sistent PD-L1 alterations after CRISPR/Cas9-mediated truncation of 
p53 as well as diminished IFN-gamma-induced PD-L1 expression 
after p53 knockdown in TP53 mutant cell lines suggested that PD-L1 
depends on p53 protein rather than on TP53 transcriptional activity. 
In accordance, TCGA data analyses revealed no correlation between 
expression of the p53 target gene EDA2R and PD-L1 mRNA, but a 

positive correlation between p53 and PDL1 expression at the pro-
tein level. Mechanistically, p53 knockdown consistently resulted in a 
decrease of JAK2 in melanoma cell lines, and reconstitution of JAK2 
by ectopic expression clearly enhanced IFN-gamma-induced PD-L1 
expression after p53 knockdown.
Our study provides evidence that p53 plays a role in the regulation 
of PD-L1 expression in melanoma cells. Importantly, p53 knockdown 
led to a decrease of JAK2 and thus interfered with the IFN-gamma 
signaling pathway. Further studies have to investigate whether p53 is 
involved in adaptive immune resistance, as in vivo data have already 
demonstrated that decreased IFN-gamma responsiveness is associ-
ated with a diminished response to PD-1-directed immunotherapies.
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Membrane transport proteins are involved in the movement of ions 
and small molecules across biological membranes. Many different 
membrane transporters have been shown to facilitate cancer de-
velopment, progression and drug resistance. A recent study of our 
collaborators Mycielska et al. showed that extracellular citrate is 
supplied to pancreatic cancer cells through a plasma membrane-
specific variant of the mitochondrial citrate transporter pmCiC 
which is a member of the SLC25 mitochondrial transporter family. 
Metabolomic analysis revealed that citrate uptake by pmCiC broadly 
affected prostate and pancreatic cancer cell metabolism through 
citrate-dependent metabolic pathways. In particular Mycielska et al. 
showed that cancer cells are flexible in their choice of extracellular 
carbon donors. Switching to an extracellular citrate supply under 
hypoxic and low glucose conditions facilitated tumor progression. 
These exciting findings prompted us to investigate whether pmCiC 
also plays a role in the pathogenesis of melanoma. Therefore, immu-
nohistochemical analysis of pmCiC expression with a pmCiC-specific 
polyclonal antibody was performed utilizing tissue microarrays on 
benign nevi, primary tumors and metastatic melanoma. Positive 
pmCiC cytoplasmic expression was seen in 32 out of 60 (53%) 
metastatic melanoma samples whereas less than 2% (1 out of 56) 
of benign nevi stained positive for pmCiC. Primary melanoma also 
stained positive for pmCiC expression in more than 50% of the sam-
ples. Moreover pmCiC expression was detected in 14 melanoma cell 
lines whereas no expression was detected in primary human mel-
anocytes. The goal of the research project is to analyze the role of 
pmCiC in melanoma pathogenesis.
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Background & Objectives: New therapy concepts, such as immuno-
therapy as well as targeted therapy with BRAF and MEK inhibitors, 
have significantly improved the overall survival of melanoma patients. 
However, about 20% of patients do not respond to initial targeted 
therapy and at the same time, most of the tumors develop resist-
ance through long-term therapy. For particular melanoma subgroups 
like the NRAS mutated tumors it is known, that they are associated 
with aggressive disease, but there is no approved targeted therapy 
for this subset. In clinical trials, the MEK inhibitor (MEKi) binimetinib 
displayed modest antitumor activity, making combinations a requi-
site. In a previous study, the BRAF inhibitor (BRAFi) vemurafenib 
was shown to induce endoplasmic reticulum (ER) stress that together 
with inhibition of the RAF-MEK-ERK (MAPK) pathway amplified its 
pro-apoptotic activity in BRAF-mutant melanoma. The present study 
investigated whether this effect might extent to NRAS-mutant mela-
noma, in which MAPK activation would be expected.
Other clinical studies in breast cancer show that PI3K inhibitors have 
antitumor activity. This raises the question of whether these inhibi-
tors are also a therapeutic option for melanoma and whether a com-
bination of them with MEK inhibitors could further restrict growth 
and prevent possible development of resistance in different mela-
noma subgroups.
Material & Methods: Melanoma cells of different genetic subtypes, 
as well as tissue slice cultures of patient tumors are treated with 
BRAF and PI3K inhibitors alone and in combination with MEK inhibi-
tors. In addition to the investigation of cell cytotoxicity and cell cycle 
remainder, the altered signal transmission is detected. Furthermore, 
the patient cells are sequenced in order to identify mutations that 
promote a positive therapeutic response.
Results: BRAFi increased pERK, but also significantly increased 
growth inhibition and apoptosis induced by the MEKi in monolayer 
and patient-derived tissue slice cultures of NRAS-mutant mela-
noma. BRAFi such as encorafenib induced ER stress via upregulation 
of the ER stress-related factors ATF4, CHOP and NUPR1 and the 
pro-apoptotic protein PUMA. MEKi such as binimetinib induced the 
expression of the pro-apoptotic protein BIM and activation of the 
mitochondrial pathway of apoptosis.
While the pan-PI3K inhibitor BKM120 is cytotoxic in almost all cell 
lines and patient cells, the PI3Kα-selective inhibitor BYL719 does not 
have an antitumour effect. However, the combination of the PI3K in-
hibitors with the MEK inhibitor already shows a significantly stronger 
cytotoxic effect at lower concentrations compared to monotherapies.

Conclusion: The data presented herein strongly encourage the clini-
cal use of MEKi in combination with ER stress inducing BRAFi as a 
strategy to treat rapidly progressing NRAS-mutant melanoma; the 
combination of PI3K inhibitors with MEK inhibitors could be a new 
therapeutic option for BRAF wild-type melanomas.
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The vast majority of cancer deaths, including from melanoma, are 
caused by distant metastasis. Metastasis is an inefficient process 
that requires cancer cells to undergo poorly understood metabolic 
changes. It was recently discovered that lung cancer cells consume 
lactate, and that increased lactate consumption is correlated with 
worse outcomes; however, it is unclear whether lactate consump-
tion promotes cancer progression or how. Here we show that lac-
tate exchange promotes melanoma metastasis by reducing levels of 
reactive oxygen species and oxidative stress. Efficiently and inef-
ficiently metastasizing patient-derived xenografts did not exhibit 
any difference in the uptake or use of isotopically labelled glutamine 
or glucose in vivo; however, efficient metastasizers took up more 
lactate and used it to fuel the TCA cycle. Efficient metastasizers ex-
pressed higher levels of the lactate transporter Monocarboxylate 
Transporter 1 (MCT1) and pharmacological inhibition of MCT1 re-
duced lactate uptake in vivo. MCT1 inhibition had a limited effect 
on the growth of primary subcutaneous tumors, but substantially re-
duced the frequency of circulating melanoma cells in the blood and 
metastatic disease burden. MCT1 inhibition significantly reduced 
flux through the pentose phosphate pathway and increased ROS lev-
els. Treatment with the anti-oxidant N-acetylcysteine rescued these 
effects on ROS levels and metastasis. Metastasizing melanoma cells 
are particularly dependent upon MCT1-mediated lactate exchange 
to manage oxidative stress.
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Skin cancer is dominated by two entities: melanoma and keratino-
cyte carcinomas. Incidence rates for melanoma are increasing 
every year; keratinocyte carcinomas are by far the most common 
type of all cancers in humans. The three transmembrane proteins 
of the leucine-rich repeats and immunoglobulin-like domains 
family (LRIG 1-3) attracted attention due to their potential as 
prognostic markers in different cancer types. LRIG proteins are 
regulators of receptor tyrosine kinases (RTKs), which are involved 
in essential cellular processes such as proliferation, differentiation 
or cell death, and are often dysregulated in tumors. While tumor 
suppressive functions of both LRIG1 and LRIG3 were reported 
in malignant glioma, LRIG2 seems to have a pro-oncogenic role. 
However, the molecular mechanisms and their impact on tumori-
genesis in the skin are unknown.
To investigate the function of LRIG1 and LRIG2 in the skin during de-
velopment, homeostasis and tumorigenesis, we generated two skin-
specific transgenic (TG) mouse lines overexpressing LRIG1 or LRIG2 
using the Tet-Off system with the keratin-5-promoter. In contrast to 
LRIG2 TG mice, which showed no obvious abnormalities, newborn 
LRIG1 TG mice showed a severe phenotype when LRIG1 expression 
was induced during pregnancy. LRIG1 TG mice were born with open 
eyes and abnormal whiskers and died within one week. Therefore, 
to assess later effects of LRIG1 over-expression, we delayed LRIG1 
over-expression in the skin until birth. This resulted in mice devel-
oping alopecia at 3 months of age, showing hyperplastic epidermis, 
enlarged hair follicles and sebaceous glands as well as an altered epi-
dermal differentiation. These results suggest that LRIG1 and LRIG2 
have different functions in skin homeostasis and physiology.
Next, to analyze the function of LRIG1 and LRIG2 during tumo-
rigenesis, we subjected the generated TG lines to a multi-stage 
chemical carcinogenesis protocol with DMBA (7,12-Dimethylbenz(a)
anthracene) and TPA (12-O-Tetradecanoylphorbol-13-acetate). As 
expected, first papillomas arose after four to five weeks. However, 
while the papilloma incidence was not altered in LRIG1 or in LRIG2 
TG mice compared to the respective controls (Ctrl), LRIG1 and LRIG2 
manipulation changed the course of tumor progression: while LRIG1 
TG mice showed no difference in papilloma burden or size compared 
to Ctrls, LRIG2 TG mice revealed increased tumor progression along 
with an early onset of squamous cell carcinomas (SCC). In contrast, 
LRIG1 TG mice developed melanocytic nevi nine weeks after tumor 
initiation covering the whole back at the end of the experiment. 
Histologically, melanin accumulation was detected in the dermis as 
well as in the basal layer of the epidermis and lymph nodes.
The present data indicate different, but not opposite roles of LRIG1 
and LRIG2 in the skin. Both proteins seem to support tumor progres-
sion, however, towards different types of tumors. Whereas LRIG1 
may be an important player in the development of melanocytic le-
sions, LRIG2 seems to be involved in SCC progression.
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Introduction: BrafV600E is the most frequent oncogenic driver mu-
tation in human melanoma. In order to uncover the mechanisms of 
disease progression, metastasis and therapy resistance we require 
matching experimental tools. Most Braf-driven mouse melanoma 
models however do not readily metastasize, making them unsuit-
able for understanding melanoma dissemination. Additionally, 
Braf-driven mouse melanomas frequently develop amelanotic phe-
notypes not commonly seen in primary human melanoma. In our 
previous work we showed that overexpression of the hepatocyte 
growth factor (Hgf) cooperates with the oncogenic Cdk4R24C mu-
tation to drive pigmented, spontaneously metastasizing melanomas.
Methods: In order to obtain a metastasizing BrafV600E-driven 
mouse melanoma model, we crossed mice carrying an Hgf transgene 
(Mt::Hgf) with our previously described mice carrying knock-in al-
leles for Cdk4R24C and a conditionally activatable BrafV600E 
mutation along with a transgene for tamoxifen inducible cre-
recombinase expression under the control of a melanocyte specific 
promotor (Mt::Hgf-BrafLSL-V600ECdk4R24C/R24C-Tyr::CreERT2, 
or short Hgf-Braf-Cdk4 mice). Spontaneous tumor development 
was observed in Hgf-Braf-Cdk4 mice. Additionally, 6-8 week old 
Hgf- Braf-Cdk4 mice were treated epicutaneously with 33 μg 
4-hydroxy-Tamoxifen (4OHT) on three consecutive days.
Results: All Hgf-Braf-Cdk4 mice spontaneously developed fast grow-
ing, nodular melanomas within the first year with both amelanotic, 
immune cell rich as well as pigmented, immune cell poor phenotypes. 
Surprisingly, we detected a spontaneous activation of the conditional 
Braf-allele within all amelanotic and 21% of pigmented tumors. Hgf 
overexpression and activation of the Braf mutation cooperatively 
promoted the development of skin melanomas. Again, we detected 
both amelanotic as well as pigmented melanomas. Importantly, Hgf 
overexpression also drives the metastatic spread of Braf mutant 
melanomas to the lungs.
Discussion: In our work we show that overexpression of Hgf cooper-
ates with the conditional activation of BrafV600E for the develop-
ment of primary mouse melanomas in the skin and for spontaneous 
metastases to the lungs. Interestingly, we detected spontaneous 
activation of the conditional Braf mutated allele in Hgf-Braf-Cdk4 
mice, a finding we have not seen in our previous work with Braf-
Cdk4 mice. We speculate that Hgf overrides the Braf induced onco-
genic senescence and drives the growth and the metastatic spread 
of melanoma. The detection of two distinct tumor phenotypes with a 
genotype-phenotype correlation of Braf mutations in all amelanotic 
tumors raises the question, if these tumors originate from different 
cellular origins or whether the tumor microenvironment sculpts the 
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transcriptional program of the developing melanoma cell, directing it 
towards either melanocytic or neural-crest-precursor-like cell fates.
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Background: Uveal melanoma (UM) is the most common intraocu-
lar malignancy in adults. Local disease can be effectively controlled 
by radiotherapy or enucleation; however, about 50% of all patients 
develop distant metastases predominantly in the liver and lung. The 
transcription factor SOX10 plays a key role in the development of 
melanocytes and other neural crest derived cell types and is also ex-
pressed in melanoma. It was previously shown that SOX10 inhibition 
reduced the invasion capacity, decreased proliferation and induced 
cell death in cutaneous melanoma (CM) cells. Recently, SOX10 ex-
pression was also described in UM primary tumors, but its functional 
role is still unclear.
Methods and Results: We determined the constitutive gene and 
protein expression of SOX10 in UM cell lines 92.1, Mel270, OMM1.5 
and Mel285, four CM cell lines and human melanocytes (HM) by 
qPCR and Western blot analysis. High SOX10 expression was found 
in all CM cells and HM (as described previously by Graf et al. 2014) 
as well as in three of the tested UM cell lines. We further examined 
the effects of SOX10 downregulation by RNA-mediated silencing 
in all SOX10 high-expressing UM cell lines. Cell viability was mas-
sively decreased already 24 hours after siRNA transfection in UM 
cells but not in HM. FACS-based analysis of cell cycle progression re-
vealed a cell cycle arrest upon SOX10 downregulation. Lower levels 
of phospho-Rb and Cyclin D1 indicated that SOX10 inhibition led to 
an arrest in the G1 phase of the cell cycle. Annexin V/PI staining and 
FACS analysis showed that RNAi-mediated SOX10 inhibition also led 
to a strong induction of apoptosis. Cleavage of caspases 9 and 3, but 
not of caspase 8, indicated that SOX10 inhibition led to cell death 
by activating the intrinsic apoptosis pathway. Furthermore, higher 
levels of the DNA damage marker γ-H2A.X were found after SOX10 
inhibition.
We also analyzed the impact of ectopic SOX10 expression in low-
expressing Mel285 UM cells. Cell viability was examined in CellTiter 
Blue assays and anchorage-independent growth in soft agar assays 
but no differences between SOX10-overexpressing and control cells 
were observed. After embedding in collagen, no differences regard-
ing the invasive capacity were observed, suggesting that SOX10 
overexpression does not alter the invasive capacity, cell viability and 
proliferation of low-expressing cells.
Summary: Taken together, SOX10 inhibition leads to DNA damage, 
cell cycle arrest and cell death via the intrinsic apoptosis pathway in 
high-expressing UM cell lines. Thus, SOX10 may be a crucial factor 

for UM cell survival and may offer novel therapeutic options for the 
treatment of UM.
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Differential gene expression between melanoma and its precur-
sors has been extensively studied, but differential expression of 
transcriptomic isoforms due to gene splicing or of gene fusions are 
largely understudied in melanoma and other solid tumors. Here we 
used a data set of an own large-scale RNA-seq analysis of benign 
melanocytic nevi and primary melanomas to provide a comprehen-
sive view of transcriptomic isoforms due to RNA splicing and gene 
fusions in melanoma. Overall, gene expression between benign nevi 
and different types of primary melanomas (inflammatory versus 
non-inflammatory lesions) showed a large number of differentially 
expressed transcriptomic isoforms (splice variants). The major gene 
ontology categories included metabolic pathways, RNA degrada-
tion, carbon metabolism, adherens junctions and ribosome pathway 
genes. Among differentially expressed splice variants were histone 
genes such as H2AFJ, signalling phosphatases such as PTPN16 
(Protein Tyrosine Phosphatase, Non-Receptor Type 18), putative on-
cogenes such as MTA3 (Metastasis Associated 1 Family, Member 3) 
and TNF receptor superfamily members such as TNFRSF14 (Tumor 
Necrosis Factor Receptor Superfamily, Member 14), which is known 
to be involved in the regulation of inflammatory and inhibitory T-
cell immune responses. Recurrently occurring gene fusions included 
ITPKC, ENOX1, and PPP1R12C. These latter variants were validated 
in independent melanoma sample sets and were present in a sig-
nificant number of samples (up to 25%). Functional analysis using 
an inducible gene expression system showed that the ITPKC fusion 
protein indeed impacted on in vitro melanoma cell migration. Taken 
together, we provide a comprehensive view of new melanoma tran-
scriptomic isoforms and gene fusions with a potential role in mela-
noma development which significantly expands our understanding 
of this complex tumor.
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of domatinostat (4SC-­202) in cutaneous T cell 
lymphoma cells
D. Schrama; M. Wobser; M. Goebeler; R. Houben
University Hospital Wuerzburg, Dermatology, 97080 Würzburg, Deutschland



92  |    

Targeting epigenetic modifiers is effective in cutaneous T-cell lym-
phoma (CTCL). Here we compared the mode of action of romidepsin 
(FK228), an established class I histone deacetylase inhibitor (HDACi), 
and domatinostat (4SC-202), a novel inhibitor of class I HDACs, 
which has been reported to also target the lysine-specific histone 
demethylase 1A (LSD1). While both agents potently induced cell 
death in six different CTCL cell lines, only in case of 4SC-202 death 
was preceded by an accumulation of cells in the G2/M phase of the 
cell cycle. Surprisingly, apoptosis and accumulation of cells with 
double DNA content occurred already at 4SC-202 concentrations 
hardly affecting histone acetylation and methylation and provoking 
significantly less changes in gene expression compared to biologi-
cally equivalent doses of FK228. Indeed, we provide evidence that 
the 4SC-202-induced G2/M arrest in CTCL cells is independent of 
de novo transcription. Furthermore, neither enforced expression of 
HDAC1 nor knockdown or knockout of LSD1 affected the 4SC-202-
induced effects. Together, these results demonstrate that 4SC-202 
effectively inhibits growth of CTCL cells, but that activity beyond 
LSD1-inhibition, modulation of histone modifications and consecu-
tive alteration of gene expression may contribute to the anti-cancer 
cell activity of 4SC-202. Indeed, time-lapse microscopy using adher-
ent model cells revealed that 4SC-202 could affect mitotic spindle 
formation. Accordingly, results obtained from an in vitro tubulin po-
lymerization assay suggest that 4SC-202 can directly inhibit micro-
tubule formation.
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MicroRNA (miRNA)-mediated gene silencing regulates many cellular 
processes such as proliferation, invasion and angiogenesis. Based on 
this it is obvious, that a dysregulation of the miRNA expression pat-
tern is involved in the development of numerous types of cancer. 
Interestingly, in melanoma a major share of miRNAs is upregulated 
compared to normal human epidermal melanocytes (NHEM). This 
stands in contrast to the miRNA expression patterns in many other 
types of cancer.
MiRNAs are part of the RNA induced silencing complex (RISC) me-
diating translational repression and degradation of complementary 
target mRNAs. We found that in malignant melanoma the expression 
of Argonaute proteins (Ago1-4), which are the key protein compo-
nents of the RISC, is reduced compared to other cancer cell lines. 
Especially the expression of Ago2, which is the most abundant Ago 
protein in human cells, was significantly lower. We quantified the 
cellular Ago protein levels using the newly developed AGO-APP, a 
specific affinity purification method followed by mass spectrom-
etry analysis. We could further confirm an Ago2 downregulation via 

Western blot and immunofluorescence compared to NHEMs, sug-
gesting an involvement of the Ago2 reduction in melanoma devel-
opment. Interestingly, the mRNA levels of Ago2 analyzed via qPCR 
showed no significant differences between melanoma cell lines and 
NHEMs as well as compared to other cancer cell lines. We conclude 
that the Ago2 expression has to be reduced by posttranscriptional 
regulation during melanoma development. On a functional level the 
re-expression of Ago2 diminished tumorigenic properties of mela-
noma cells, for example migration. However, even after ectopically 
expression the Ago2 protein level only increased weakly compared to 
other cell types. This finding strongly supports a post-transcriptional 
regulation of Ago2 based on regions in the coding sequence (CDS). 
To identify the specific region in the Ago2-CDS responsible for reg-
ulation, we recombinantly expressed the four functional Ago2 do-
mains separately in different melanoma cell lines. The N-, PAZ- and 
MID-domain resulted in a higher protein expression than the PIWI-
domain. These results provide evidence for a posttranscriptional 
regulation specifically of the Ago2 PIWI-domain. A reporter system 
with a luciferase-Ago2-MID + PIWI fusion construct revealed down-
regulation of the luciferase activity further confirming an association 
of the AGO2 regulation with the PIWI-part of the AGO2 mRNA.
Our data indicate that not only the miRNA expression pattern itself, 
but also the regulation of the miRNA processing enzyme AGO2 has 
severe impact on cellular function and can contribute to tumor pro-
gression. The decreased AGO2 protein expression and the elevated 
expression of plenty of miRNAs in malignant melanoma lead to the 
conclusion that miRNAs compete for AGO2 protein binding and 
only the most efficiently expressed miRNAs result in effective gene 
regulation. Influencing the molecular mechanisms driving the AGO2 
downregulation in malignant melanoma would therefore offer an 
advantage for repressed tumor suppressive miRNAs. This provides 
a promising tool minimizing the tumorigenic properties triggered by 
the AGO2 dysregulation in melanoma.

P196 | Secreted YB-­1—a novel tumour marker 
and functional player in melanoma progression
C. Kosnopfel1; T. Sinnberg1; A. Münchow1; B. Sauer1; B. K. 
Thakur2; P. R. Mertens3; C. Garbe1; B. Schittek1

1University of Tübingen, Department of Dermatology, Tübingen, Germany;  
2University of Duisburg-Essen, Department of Pediatric, Essen, Germany;  3Otto-
von-Guericke University, Department of Nephrology and Hypertension, Diabetes 
and Endocrinology, Magdeburg, Germany

Secreted factors play an important role in intercellular communica-
tion and are therefore not only indispensable for the regulation of 
various physiological processes but can also decisively advance the 
development and progression of tumours. In the context of inflam-
matory disease, the oncogenic transcription and translation factor 
Y-box binding protein 1 (YB-1) can be actively secreted promoting 
cell proliferation and migration. Based on an increased intracellular 
YB-1 expression during melanoma progression, secretion of YB-1 
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by melanoma cells and its functional effects as well as its potential 
usefulness as a melanoma marker were to be analysed in this study.
Intriguingly, we can show that in contrast to benign cells of the skin 
such as melanocytes, fibroblasts or keratinocytes, melanoma cells 
can actively secrete YB-1. YB-1 secretion seems to correlate with 
the stage of melanoma progression and depends on a calcium- and 
ATP-dependent non-classical secretory pathway leading to the oc-
currence of YB-1 in the extracellular space as a free protein. Along 
with an elevated YB-1 secretion of melanoma cells in the metastatic 
growth phase, extracellular YB-1 exerts a stimulating effect on mela-
noma cell migration, invasion as well as tumorigenicity.
These data suggest that extracellular YB-1 secreted by melanoma 
cells plays a functional role in melanoma cell biology stimulating 
metastasis and may serve as a novel tumour marker in malignant 
melanoma.

P197 | Use of single-­cell transcriptome 
analyses to reveal new mechanisms of melanoma 
progression and treatment resistance
H. Löffler-Wirth1; H. Binder1; E. Willscher1; U. Anderegg2; C. 
Kosnopfel3; B. Schittek3; M. Kunz1

1University of Leipzig, Interdisciplinary Centre for Bioinformatics, 04107 Leipzig, 
Germany;  2University of Leipzig, Department of Dermatology, Venereology and 
Allergology, 04103 Leipzig, Germany;  3University of Tübingen, Department of 
Dermatology, 72076 Tübingen, Germany

Cellular heterogeneity and clonal selection processes in many tu-
mors are major contributors to early recurrences and resistance to 
targeted and checkpoint inhibitor treatment. Cellular heterogeneity 
may now be analysed in more detail by single-cell sequencing tech-
nologies. Here we performed a single-cell transcriptome analysis of 
thousands of melanoma cells and confirmed the molecular hetero-
geneity of different melanoma short-term cultures and melanoma 
cell lines. A recently described bioinformatics tool for the analysis 
of developmental processes in evolutionary biology (analysis of 
pseudotime dynamics) was used to provide a more detailed analy-
sis of developmental paths of melanoma cells to highly aggressive 
cells. Pseudotime progression towards higher tumor aggressiveness 
appeared to be largely driven by cell cycle genes. Furthermore, a 
pseudotime-dependent, bipolar expression of microphthalmia-
associated transcription factor (MITF) and AXL receptor tyrosine 
kinase (AXL) signatures was identified leading to different tran-
scriptomic states in highly aggressive cells. Also, epigenetic modi-
fications of promoter regions changed during the development of 
more aggressive single-cell phenotypes suggesting an epigenetic 
reprogramming during melanoma progression. Finally, a specific 
metabolic reprogramming occurs during pseudotime progression. 
In a subsequent study on treatment resistance to BRAF inhibitor 
treatment, a melanoma subclone with a hypoxic tumor signature 
was eradicated by BRAF inhibitor treatment while others sustained 
treatment and obviously contributed to treatment resistance. Taken 

together, single-cell transcriptomics identified different clonal sub-
populations which might be of relevance for future treatment de-
cisions. Pseudotime analysis allows for a more detailed analysis of 
gene signatures changing during melanoma progression.

P198 | Inhibition of RSK family members can 
effectively target malignant melanoma cells with 
MAPK pathway hyperactivation
C. Kosnopfel1; T. Sinnberg1; H. Niessner1; B. Sauer1; E. 
Makino1; A. Schmitt2; S. Hailfinger2; S. E. Dunn3; C. Garbe1; 
B. Schittek1

1University of Tübingen, Department of Dermatology, Tübingen, Germany;  
2Interfaculty Institute of Biochemistry, Tübingen, Germany;  3Phoenix Molecular 
Diagnostics, Richmond, British Columbia, Canada

The MAPK signalling pathway is frequently hyperactivated in malig-
nant melanoma and plays a central role in tumour cell proliferation 
and survival. Accordingly, its inhibition has proved to be an effi-
cient treatment option in melanomas harbouring BRAF mutations. 
However, there is still a considerable need for effective targeted 
therapies for other melanoma subgroups with constitutive MAPK 
activation, such as RAS and NF-1 mutated tumours, as well as for 
therapeutic options targeting MAPK pathway inhibitor resistant 
BRAF mutated melanomas, which commonly exhibit a striking re-
activation of this pathway. The p90 ribosomal S6 kinases (RSKs) are 
central effectors of MAPK signalling regulating cell cycle progression 
and survival.
Indeed, we can show an increased RSK activity going along with a 
MAPK pathway hyperactivation in BRAF mutated melanoma cells. 
Interestingly, RSK inhibition can effectively target those cells, par-
ticularly in the case of MAPK pathway inhibitor resistance. In line 
with an enhanced activity of the MAPK pathway based on activat-
ing RAS mutations or loss-of-function of the tumour suppressor NF-
1, the antitumoural activity of RSK inhibitors appears to extend to 
melanoma cells of these genetic subgroups.
Overall, these data indicate a potential general usefulness of the p90 
ribosomal S6 kinase family members as prospective targets in malig-
nant melanoma with hyperactivated MAPK signalling pathway.

P199 (OP06/02) | Increased permeability of 
tumor blood vessels is triggered by membrane 
attack complex activated neutrophils
X. Liu1,2; Y. Wang1,2; A. T. Bauer2; M. Kirschfink3; C. 
Gorzelanny2; S. W. Schneider2

1University Heidelberg, Medical Faculty Mannheim, 68167 Mannheim, Germany;  
2University Hospital Hamburg-Eppendorf, Department of Dermatology and 
Venereology, 20246 Hamburg, Germany;  3University Heidelberg, Institute for 
Immunology, 69120 Heidelberg, Germany
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The coagulation and complement systems are evolutionarily re-
lated enzymatic cascades and it is known that both systems interact 
with each other. Although growing body of evidence suggest that 
tumor mediated hypercoagulation supports neutrophil recruitment 
and metastasis, the impact of complement effectors on melanoma 
metastasis formation are poorly understood. Increased activation 
of the complement system has been measured in various malig-
nancies. Previous studies indicated that the complement activates 
endothelial cells (ECs) and neutrophils. However, in the context of 
tumor progression, knowledge on the crosstalk between the vascu-
lar endothelium, the complement system and the neutrophil associ-
ated innate immunity is still scarce. Here, we report the systemic 
complement activation in patients suffering from malignant mela-
noma. Using mouse and human tumor tissue samples, we showed 
that complement effectors such as C3b and C5a fragments deposit 
around tumor blood vessel walls. However the complement cas-
cade terminated by the formation of the membrane attack complex 
(MAC) not on the endothelium but on perivascular neutrophils. In 
vitro experiments with human ECs and neutrophils could confirm 
this complement mediated crosstalk. Further in vitro experiments 
demonstrated that MAC positive neutrophils release reactive oxy-
gen species (ROS) and neutrophil extracellular traps (NETs). In close 
proximity to the endothelium, complement activated neutrophils 
were able to increase the vascular permeability allowing the transmi-
gration of melanoma cells. Interference with the deposition of com-
plement factors on the EC surface through the low-molecular weight 
heparin tinzaparin prevented MACs formation and thus ROS and 
NETs release from neutrophils. Moreover, tinzaparin treatment sta-
bilized the vascular permeability and might contribute to a reduced 
metastasis as previously published. In summary, we discovered a tri-
angular communication between the complement, neutrophils and 
the vascular endothelium mediating NETosis, endothelial dysfunc-
tion and subsequently melanoma cells extravasation. Therefore, tar-
geting complement activation envisions a new therapeutic strategy 
for malignant melanoma.

P200 (OP03/04) | The myelin protein PMP2 
is regulated by SOX10 and drives melanoma cell 
invasion
M. V. Heppt1; S. Graf1; A. Wessely1; S. Krebs2; C. 
Kammerbauer1; E. Hornig1; A. Strieder1; H. Blum2; A. K. 
Bosserhoff3; C. Berking1

1University Hospital, LMU Munich, Department of Dermatology and Allergy, 
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Department of Biochemistry and Molecular Medicine, Erlangen

Background: The transcription factor sex determining region Y-box 
10 (SOX10) plays a key role in the development of melanocytes 
and glial cells from neural crest precursors. SOX10 is expressed in 
melanoma and involved in a variety of phenotypes from early tumor 

initiation to metastasis. However, specific mediators which impart 
its oncogenic properties remain widely unknown.
Methods and Results: To identify novel target genes of SOX10, we 
performed RNA sequencing after ectopic expression of SOX10 in 
the human melanoma cell line 1205Lu. Nine genes were differen-
tially regulated and were further evaluated. Among these, periph-
eral myelin protein 2 (PMP2) was consistently upregulated in several 
melanoma cell lines after ectopic SOX10 expression. Gene expres-
sion analysis in a panel of melanoma cells revealed that basal PMP2 
expression was highly variable. Inhibition of SOX10 by siRNAs led 
to reduced PMP2 mRNA and protein levels in all tested cell lines. In 
silico analysis of the PMP2 promoter region revealed three highly 
conserved SOX10 binding sites p1-p3, which were subsequently an-
alyzed in chromatin immunoprecipitation (ChIP) and electrophoretic 
mobility shift assays (EMSA). SOX10 bound to the proximal PMP2 
promoter at all predicted SOX10 binding sites, but most prominently 
to the most proximal site p1. To further elucidate the functional rele-
vance of these sites, reporter constructs bearing the sites p1, p2, and 
p3 and a control site with a disrupted SOX10 binding motif (p1mut) 
were created and luciferase reporter assays were conducted in cells 
with high basal SOX10 expression and after ectopic SOX10 expres-
sion. The highest promoter activity was observed for constructs 
harboring p1 and p2, whereas no activity was detected for p1mut, 
indicating that there is a relevant transcriptional regulation of PMP2 
by SOX10 at p1. Moreover, we identified early growth response 2 
(EGR2), a common co-factor of SOX10 in myelin gene regulation, as a 
co-regulator of PMP2 expression in melanoma cells. We further ana-
lyzed the contribution of PMP2 expression to melanoma malignancy 
in cell lines that stably overexpressed PMP2 wild-type or defective 
PMP2 mutant proteins (L27D and Mut3). In 2D and 3D invasion as-
says, the invasive capacity was strongly increased with wild-type 
PMP2, but significantly diminished in cells expressing L27D and 
Mut3, suggesting that only fully functional wild-type PMP2 was able 
to mediate the pro-invasive effects. Moreover, knockdown of PMP2 
by siRNAs led to decreased invasion in transwell assays. Ectopic 
PMP2 expression in SOX10-depleted cells partially rescued the in-
vasive phenotype, implying that PMP2 contributed to the SOX10-
mediated pro-invasive phenotype.
Summary: In this study, we have identified PMP2 as a novel tar-
get gene of SOX10 in melanoma, which is originally known for its 
function in the myelin sheath of the peripheral nervous system. 
Functionally, PMP2 contributed to the SOX10-mediated invasive 
phenotype. Our data imply that a subset of melanoma cells can hi-
jack properties of glial cells to gain a more invasive phenotype and 
that myelin-associated proteins may play a hitherto unappreciated 
role in melanoma progression.
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P201 | Inhibition of DNA repair related 
protein RAD51 as a therapeutic strategy for the 
treatment of metastatic melanoma
E. Makino; L. Zimmermann; C. Garbe; B. Schittek
Hautklinik Tuebingen, Dermatooncology, 72076 Tuebingen, Germany

Melanoma is a cancer type with a high mutational load. Therefore, 
maintenance of genomic stability is required for melanoma progres-
sion which is often conferred by overexpression of DNA repair re-
lated genes. High expression of DNA repair genes is associated with 
a higher metastatic potential of melanoma cells.
We found by database analysis that especially a high RAD51 ex-
pression among the different DNA repair related genes, signifi-
cantly correlates with a worse survival of melanoma patients. In 
addition, we confirmed an enhanced RAD51 expression in met-
astatic melanoma cell lines compared to the expression level in 
melanocytes or primary melanoma cell lines, which supports the 
role of RAD51 as potential therapeutic target. We further treated 
melanoma cells with novel molecular RAD51 inhibitors and ob-
served DNA damage accumulation and apoptosis induction in 
treatment-naïve as well as in melanoma cells resistant to the ap-
proved MAPK inhibitors (MAPKi). Furthermore, the combined 
inhibition of RAD51 and MAPK signaling reduced melanoma cell 
viability and induced apoptosis in a synergistic manner. Such syn-
ergistic viability decline could even be observed in melanoma cell 
lines with acquired resistance to MAPKi.
We propose that DNA damage repair proteins such as RAD51 may 
be promising targets for melanoma therapy and could enhance the 
effect of MAPKi therapy and thereby prevent MAPKi resistance.

P202 | PPAR-­alpha suppresses 
lymphangiogenesis via VEGFR-­1 and Neuropilin-­2
J. Kleemann1; V. König1; I. Hrgovic1,2; S. Kippenberger1; R. 
Kaufmann1; M. Meissner1

1Goethe University, Dept. of Dermatology, Venereology, Allergology, Frankfurt;  
2University Giessen, Dept. of Dermatology, Giessen

Lymphedema, cancer or chronic inflammatory diseases, are associ-
ated with abnormal lymphatic vessel formation. Hence, influencing 
lymphangiogenesis is a promising target. PPAR alpha agonists are 
known to be effective anti-angiogenic and anti-tumorigenic agents 
and there is no evidence whether this property can be extended 
to an anti-lymphangiogenic action. To prove this assumption, we 
performed proliferation and functional assays with primary human 
dermal lymphendothelial cells (DLEC). We could demonstrate that 
fenofibrate suppresses DLEC proliferation, formation of capillary-
like structures and migration. There was significant apoptosis in-
duced by PPARα agonists in DLECs and cell cycle inhibition could be 
ruled out by FACS analysis. Since signaling via important lymphen-
dothelial growth factor receptor (VEGFR1-3, neuropilin-1,-2, 

VE-Cadherin) pathways is critical for lymphangiogenic responses, 
we explored whether fenofibrate acted by diminishing the ex-
pression. Here, we could demonstrate a significant concentration 
dependent suppression of VEGFR1 and Neuropilin-2 protein expres-
sion. In contrast, the other receptors were not or only slightly (high-
est treatment concentration) affected by PPARα agonist treatment. 
PPAR alpha knockdown experiments demonstrated the abrogation 
of fenofibrate effects proving the PPAR dependent mechanism. Via 
neuropilin-2 knockdown experiments we analyzed whether neuropi-
lin-2, known as an important regulator of lymphangiogenesis might 
be involved in the regulation of the other important VEGF-receptors. 
Interestingly, neuropilin-2 knockdown resulted in reduced lymphen-
dothelial proliferation and was associated with reduced VEGFR ex-
pression. Hence, VEGFR-1 and neuropilin-2 expression are critical 
molecular targets of PPARα and might be responsible for its anti-
lymphangiogenic effects.

P203 | Dimethyl fumarate influences 
endothelial PDL-­1 and PDL-­2 expression in part 
via Stat-­3 and IRF-­1
M. Doll; J. Kleemann; R. Kaufmann; M. Meissner
University of Frankfurt, Dept. of Dermatology, Frankfurt

Tumor associated vessels play multiple roles during tumor pro-
gression including metastasis and immune responses. Therefore, 
the expression and regulation of programmed death ligand (PDL)-1 
and PDL-2 in endothelial cells in the proximity of the tumor is an 
important prerequisite of tumor immune response. Recently, it 
could be demonstrated that stimulated endothelial cells activate 
Tregs via the PD-1/PDL signaling pathway and therefore display 
an effective immunosuppressive action. Up to now there is only 
sparse information concerning the expression of both ligands in 
endothelial cells. Dimethyl fumarate (DMF) is employed success-
fully as a drug for the treatment of inflammatory skin diseases, 
e.g. psoriasis, and lately also for immunomodulatory therapy of 
the autoimmune disease multiple sclerosis. Furthermore, recent 
studies have proven that DMF has a marked antiproliferative im-
pact on diverse cancer entities in both in vitro and in vivo trials, 
e.g. on malignant melanoma or head and neck cancer. We analyzed 
the basal and IFN-γ-induced expression of PDL-1 and PDL-2 in pri-
mary human vascular endothelial cells (HUVEC) and the influence 
of DMF.
In FACS analysis the cell surface expression of PDL-1 and PDL-2 was 
significantly induced by IFN-γ and diminished by DMF treatment. 
To analyze the underlying mechanisms of regulation we performed 
Western-Blot and quantitative mRNA analysis. Here we could 
demonstrate a different regulation of PDL-1 and PDL-2. Whereas 
whole cell protein and mRNA expression of PDL-1 was not changed, 
PDL-2 expression was regulated on both levels. We further ana-
lyzed whether DMF inhibits the JAK/Stat pathway regulating PDL 
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expression. Here, we could demonstrate that DMF inhibits Stat-3 
phosphorylation and nuclear translocation which was accompanied 
by increased p53 expression known to inhibit Stat-3 activity. In addi-
tion, the nuclear translocation of the important transcription factor 
IRF-1 was inhibited by DMF treatment. These results were in line 
with the reduced PDL-2 luciferase promoter activity. 3′UTR pro-
moter regulations could be ruled out.
In summary, DMF suppresses PDL-1 and PDL-2 surface expression 
on activated endothelial cells. Concerning PDL-1 this might be con-
veyed by increased PDL-1 surface turnover whereas PDL-2 expres-
sion is regulated on the transcriptional level. Therefore, DMF might 
increase immunoreactivity by suppression of tumor vascular PDL-
1/-2 expression.

P204 | miR-­129-­5p: a potential therapeutic 
approach to overcome BRAFi resistance
K. Gebhardt; L. Nemetschke; C. Sunderkötter; D. Gerloff
University Hospital Halle, Department of Dermatology and Venereology, Halle 
(Saale), Germany

Melanoma is the most lethal form of skin cancer with increasing 
incidence.
Background: Almost 60% of melanomas harbor a BRAF mutation, 
most frequently the V600E substitution, for which therapeutic in-
hibitors have been developed such as Vemurafenib or Dabrafenib. 
However, patients rapidly develop resistance mechanisms towards 
these targeted therapies. Although these can be partially circum-
vented by inhibiting the ensuing kinase MEK, analysing and tack-
ling BRAF resistance itself remains a reasonable goal. One novel 
approach is to analyse the involvement of microRNA (miRNA) 
alterations. MiRNAs are small noncoding RNAs (20-27nt) with 
posttranscriptional regulatory functions, via suppressing protein 
translation or inducing mRNA degradation by binding to the 3′ un-
translated region (3′UTR) of target mRNAs.
Aim: To find out if microRNAs (miRs) are a potential target to modify 
BRAFi resistance.
Results: Evaluation of next generation sequencing analysis 
(GSE94423) reveal that miR-129-5p expression is induced after 
BRAFV600E pathway inhibition in treatment sensitive but not in 
the resistant A375 melanoma cell line. This data were validated 
with three additional BRAFV600E associated cell lines (WM35, 
WM902B, WM9) and their corresponding resistant clones (WM35R, 
WM902BR, WM9R) by qRT-PCR. Thus only BRAF mutation associ-
ated cell lines, but not BRAFi resistant ones show raised miR-129-5p 
expression by BRAF inhibition. A putative target of miR-129-5p is 
SOX4, a SRY-related HMG-box transcription factor. In malignant 
melanoma tissues and the most melanoma cell lines SOX4 is overex-
pressed. SOX4 on the other hand transcriptionally regulates EZH2, a 
H3K27 histone methyl transferase, which itself regulate miR-129-5p 
expression in a negative feedback loop. We were able to show that 
the expression growth of miR-129-5p by BRAF inhibition leads to a 

decrease of SOX4 on protein level and lower EZH2 mRNA expres-
sion in BRAFV600E sensitive cell lines, while it is unaffected in the 
corresponding resistant clones.
Conclusion: miR-129-5p may be an important factor to overcome 
resistance mechanisms in BRAF-associated melanoma.

P205 | Tumor derived exosomes alter 
macrophage function by delivery of microRNAs
D. Gerloff1; J. Lützkendorf2; R. Moritz1; T. Wersig3; K. 
Mäder3; L. Müller2; C. Sunderkötter1

1University Hospital Halle, Department of Dermatology and Venereology, 
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Metastatic melanoma is an aggressive tumor with still unfavorable 
limited prognosis.
Background: Melanoma cells secrete exosomes, which are small 
(50-200 nm depending on their origin) cell derived membrane nan-
ovesicles loaded with proteins, DNA, mRNA and noncoding RNAs 
as microRNAs (miRNAs). Melanoma derived exosomes interact with 
several tumor infiltrating immune cells like T cells (TILs), myeloid de-
rived suppressor cells (MDSCs) or tumor associated macrophages 
(TAMs) Their uptake mediates the recipient cell function and pheno-
type, thereby influencing tumor growth, metastasis, drug resistance 
and immune escape mechanisms. Macrophages represent tumor 
infiltrating immunomodulatory cells and are mainly divided into sub-
populations such as tumor suppressive M1 and protumorigenic M2.
Aim: To better understand the mechanisms of immunomodulatory 
activities of melanoma we have analysed the effects of melanoma-
derived exosomes within the tumor microenvironment, especially on 
macrophages.
Methods: Therefore, we established the exosome isolation via ul-
tracentrifugation or total exosome isolation reagent (ThermoFisher 
Scientific). For the quantitative and quality control isolated ex-
osomes were analyzed by nanoparticle tracking analysis (NTA) and 
western blot for tetraspanins CD63 and CD81 or calnexin. Uptake of 
SYTO stained exosomes into M1 polarized macrophages was dem-
onstrated by fluorescence microscopy and flow cytometry.
Results: In vitro the treatment of M1 polarized THP-1 derived mac-
rophages with melanoma exosomes induce a proinflammatory and 
proangiogenic phenotype, in a time and concentration dependent 
manner. By qRT-PCR analyses we revealed that melanoma exosomes 
induce the expression of immunomodulatory genes like IL-6, TNFα, 
IL-1b, CD80 as well as angiogenesis factors IL-8 and VEGFA. To bet-
ter understand the molecular mechanisms we analyzed the miRNA 
cargo of melanoma and normal melanocyte secreted exosomes by 
next generation sequencing (NGS). Here we found that miR-125b-5p 
was enriched in melanoma derived exosomes, which could be vali-
dated by qRT-PCRs. Also miR-125b-5p was accumulated in M1 po-
larized Macrophages after treatment with melanoma exosomes.
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Conclusion: Melanoma derived exosomes deliver miRNAs into 
macrophages, thereby affecting the macrophage phenotype in a 
way, which could support tumor immune evasion and finally tumor 

progression.

P206 | The role of LKB1 in the development 
and progression of malignant melanoma
B. Schwertner1; K. Drexler1; M. Krahn2; S. Haferkamp1

1University Medical Center of Regensburg, Department of Dermatology, 93053 
Regensburg, Germany;  2University Medical Center of Münster, Institute of 
Medical Cell Biology, 48149 Münster, Germany

Malignant melanoma is an aggressive form of skin cancer with a 
high metastatic rate. Although melanoma represents less than five 
percent of all skin cancer subtypes, it is responsible for 80% of 
skin cancer death. The tumor arises from melanocytes, which are 
melanin-producing neural crest-derived cells, located in the bottom 
layer of the epidermis.
LKB1 is a tumor suppressor and serine/threonine kinase which 
is able to activate numerous other kinases. It thereby regulates 
cellular processes such as cell proliferation, cell migration, cell 
metabolism and cell polarity. Because of these diverse responsi-
bilities LKB1 is called “master kinase”. In various types of tumors, 
including malignant melanoma, LKB1 is shown to be significantly 
downregulated.
To investigate the role of LKB1 in melanomagenesis in more detail 
we generated a tissue micro array (TMA) from tissue specimens of 
healthy skin, nevi, primary and metastatic melanoma. We analyzed 
the expression of LKB1 and other relevant proteins (e.g. AMPK), that 
are known to be affected by the expression level of LKB1. Moreover, 
we established melanoma cell lines with LKB1 overexpression and 
knockout. We will investigate if different LKB1 levels have an effect 
on downstream signaling cascades as well as cell migration, invasion 
and apoptosis resistance. Finally, we will study the metabolic effect 
of LKB1 expression in melanoma cell lines through the measurement 
of respiration, lactic acid production and glucose consumption.

P207 | Tasquinimod inhibits tumor growth in a 
humanized mouse melanoma model
J. Schupp1; M. Voigt2; N. Zimmer1; M. Helm2; A. 
Tuettenberg1

1University Medical Center Mainz, Dermatology, Mainz, Germany;  2Johannes 
Gutenberg University, Institute of Pharmacy and Biochemistry, Mainz, Germany

Tumors hijack the patient’s immune system by exploiting its immune 
suppression mediating mechanisms to sustain tumor growth, avoid 
rejection and enable metastasis formation. Repolarizing tumor as-
sociated macrophages into immunostimulatory M1 macrophages is a 
promising strategy to flip the switch in the tumor microenvironment 

from immune suppression towards an immune reaction against the 
tumor.
In order to achieve repolarization of macrophages it is necessary 
to have (i) efficient nano carriers to transport small molecules or 
siRNA into macrophages and (ii) to subsequently release the func-
tional cargo in an adequate amount. We developed destabilized 
liposomes being sensitive to low pH levels and physiological tem-
peratures. The chemotherapeutic Doxorubicin was used as model 
substance to quantify drug release because of its fluorescence and 
DNA binding.
To analyze cargo release we perform in vitro cultures of human 
monocyte-derived macrophages and human melanoma cells. 
Doxorubicin release inside the cell is quantified by using flow cy-
tometry and confocal microscopy. siRNA-mediated transfection is 
detected via qPCR.
In vivo studies are carried out in a subcutaneous melanoma model 
of human melanoma cell lines in humanized NOD/SCID mice trans-
genic for HLA A2.1. 2 out of 3 tested melanoma cell lines gave rise to 
xenograft tumors. Spleen and tumor showed a distinct composition 
of human immune cell infiltration in immunohistochemistry staining 
proving the model to be valid for our purpose.
For therapeutic use, liposomes containing tasquinimod or siRNA will 
be used as cargo. Tasquinimod, a quinoline-3-carboxamide derivate 
of roquinimex, has been shown to influence macrophages in the 
tumor microenvironment and blood vessel formation in several stud-
ies. By using the free substance as therapeutic agent we were able to 
inhibit tumor growth in our melanoma model in the humanized mice. 
This effect was limited to humanized mice, as in the control group of 
mice without human immune cells tumor growth was unaltered. This 
indicates that tasquinimod rather influences the tumor microenvi-
ronment than blood vessel formation. Furthermore, we validated 
destabilized liposome species as suitable in vivo drug carrier.
This work is supported by the DFG (CRC1066).

P208 | Senolysis is needed for the clearance of 
senescent tumor cells
K. Böhm; M. Röcken
Eberhard Karls University, Department of Dermatology, Tübingen

Cellular senescence, known as an intrinsic growth control mecha-
nism that prevents the transformation of pre-malignant lesions into 
overt malignancy, plays an important role in tissue development, 
homeostasis and cancer control. Besides endogenous stress signals, 
exogenously delivered Th1-cytokines (IFNγ & TNF) can initiate se-
nescence in a variety of human and murine cancer cells. However, 
these senescent cancer cells remain a potential harm due to their 
senescence associated secretory phenotype (SASP). The SASP pro-
moted by cytokine induced senescence (CIS) in murine RIP1-Tag2 
beta cancer cells was highly pro-inflammatory and contained che-
moattractants. Its components CCL2 and CCL5 not only attracted 
bone marrow derived macrophages (bmMQ) and polarized them 
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into a pro-tumorigenic M2 phenotype but also promoted prolifera-
tion of non-senescent beta cancer cells. Therefore, we analyzed the 
mechanisms required for the clearance of senescent cancer cells. 
Surprisingly, we found that senescent cancer cells were resistant to 
phagocytosis, despite the production of chemoattractants and the 
expression of phosphatidylserine. However, senescent cancer cells 
were specifically more sensitive to apoptosis then non-senescent 
cancer cells. Following senescence with secondary apoptosis al-
lowed phagocytosis by bmMQ. In consequence, senolysis is required 
for the clearance of senescent tumor cells. These findings will allow 
to answer the urgent question whether senescent cancer cells cause 
harm and should be deleted or whether they are protective by induc-
ing tumor specific immune responses.

P209 | Preclinical development of salvage 
virotherapy to target immune-­escaping 
melanomas with diminished Jak1 expression
J. Peters; K. Zamecnikova; S. Bonifatius; T. C. van der Sluis; 
N. Shridhar; E. Gaffal; T. Tüting; J. Ruotsalainen
University Hospital Magdeburg, Laboratory of Experimental Dermatology, 
Magdeburg

Most primary melanomas are detected early and can be cured 
by surgical resection. However, a subset of patients develops an 
incurable, metastatic disease. Recently, the treatment of meta-
static melanoma has been revolutionized by the introduction of 
immunotherapies such as checkpoint blockade and adoptive T 
cell transfer. Long-lasting clinical responses can be achieved nev-
ertheless only in a small subgroup of patients, and most patients 
show either primary or secondary treatment resistance. The ex-
perimental development of novel salvage therapies to target the 
resistant cell populations remains one of the major challenges 
in the field. Primary resistant tumors are often devoid of T cell 
infiltrates while secondary resistance may develop through ac-
quisition of mutations in genes such as Jak1 that render tumors 
unresponsive to interferons and incapable of upregulating MHC 
molecules. Interestingly, recent studies have demonstrated that 
oncolytic virotherapy can counteract primary resistance both in 
the animal models and in the clinics, whereas their role as salvage 
therapy for interferon unresponsive melanomas has not been in-
vestigated so far. In the current work we utilized CRISPR/Cas9 ge-
nome engineering system to knockout Jak1 in HGF-CDK4 mouse 
derived transplantable HCmel12 melanomas and hypothesized 
that tumors derived from this cell line would mimic immune-
escaping human melanoma. Moreover, we hypothesized that be-
cause Jak1 is a crucial component of the cell autonomous antiviral 
immunity, the escaping tumors would constitute good targets 
for salvage virotherapy. To test these hypotheses experimentally 
we first generated and functionally validated several monoclonal 
HCmel12-Jak1-KO cell lines and proceed to retrovirally transduce 
them with either mCherry or tagBFP transgenes to allow further 

experiments with WT/Jak1-KO tumor cell mixtures. We carried 
out in vitro experiments with highly pure mouse CD8+ T cells car-
rying transgenic receptor against melanocytic antigen gp100 and 
could show that Jak1-KO HCmel12 melanoma cells were positively 
selected from WT/Jak1- KO cell mixtures upon immunotherapy. 
We then took advantage of the oncolytic alphavirus SFV VA7-
eGFP as an experimental tool and demonstrated that the virus 
infects and lyses specifically Jak1-KO mouse melanomas both in 
vitro and in vivo. Taken together, these data suggest that oncolytic 
virotherapy may represent an attractive salvage therapy approach 
for immune escaping melanomas.

P210 | Endothelial Notch signaling controls 
hepatic metastasis by adhesive, but not 
angiocrine mechanisms
S. A. Wohlfeil1; V. Häfele1; B. Dietsch1; K. Schledzewski1; 
M. Winkler1; J. Zierow1; T. Leibing1; M. Mohammadi2,3; J. 
Heineke2,3; C. Sticht4; V. Olsavszky1; P. Koch1,5; S. Goerdt1,5; 
C. Géraud1,5

1University Medical Center and Medical Faculty Mannheim, Heidelberg 
University, Department of Dermatology, Venereology, and Allergology, 68167 
Mannheim, Germany;  2Medical Faculty Mannheim, Heidelberg University, 
Department of Cardiovascular Research, European Center for Angioscience, 
68167 Mannheim, Germany;  3German Center for Cardiovascular Research 
(DZHK), partner site Mannheim/Heidelberg, 68167 Mannheim, Germany;  
4University Medical Center and Medical Faculty Mannheim, Heidelberg 
University, Center for Medical Research, 68167 Mannheim, Germany;  
5University Medical Center and Medical Faculty Mannheim, Heidelberg 
University, European Center for Angioscience, 68167 Mannheim, Germany

The interaction of tumor cells with organ-specific endothelial cells 
(EC) is an important step during metastatic progression. In recent re-
ports, Notch signaling in organ-specific niches has been implicated in 
mediating opposing effects on organotropic metastasis to the lungs 
and the liver, respectively. As EC specificity and mechanistic details 
have not yet been comprehensively analyzed, the role of endothelial 
Notch activation during liver metastasis was scrutinized here. To tar-
get hepatic EC (HEC), a novel EC subtype-specific Cre driver mouse 
was generated. Clec4g-Cretg/wt mice were crossed to Rosa26N1ICD 
IRES-GFP to enhance Notch signaling in HEC (NICDOE-HEC). Hepatic 
metastasis of malignant melanoma and colorectal carcinoma was sig-
nificantly reduced in NICDOE-HEC. NICDOE-HEC mice revealed 
reduced liver growth and impaired metabolic zonation due to sup-
pression of hepatic angiocrine Wnt signaling. Hepatic metastasis, 
however, was not controlled by angiocrine Wnt signaling as deficiency 
of the Wnt cargo receptor Wls in HEC of WlsHEC-KO mice did not 
affect hepatic metastasis. In contrast, the hepatic microvasculature 
in NICDOE-HEC revealed a special form of sinusoidal capillarization 
with effacement of endothelial zonation functionally paralleled by re-
duced tumor cell adhesion in vivo. Notably, expression of endothelial 
adhesion molecule ICAM1 by HEC was significantly reduced. Similarly, 
tumor cell adhesion to HEC was significantly inhibited by anti-ICAM1 
antibody treatment of wild-type mice confirming that Notch controls 
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hepatic metastasis via modulation of HEC adhesion molecules. As en-
dothelial Notch activation in the lung has been shown to promote lung 
metastasis, tumor therapy will require approaches that target Notch 
in an organ-, cell type- and context-specific manner.

P211 | Raising MAPK pathway inhibition to a 
new level using ERK inhibitor combinations
C. Kosnopfel; T. Sinnberg; C. Garbe; H. Niessner
University of Tübingen, Department of Dermatology, Tübingen

The clinical availability of small molecule inhibitors specifically 
targeting BRAF mutated at V600 and its downstream target MEK 
marked a significant breakthrough in the therapy of BRAF mutant 
melanoma. Despite a vast anti-tumour activity and improved patient 
survival, rapidly emerging resistance to these inhibitors, however, 
greatly limits their clinical benefit. A large number of different re-
sistance mechanisms have already been described, yet common to 
many of them is a reactivation of the MAPK signalling pathway. The 
extracellular signal-regulated kinases 1 and 2 (ERK1/2) represent 
the ultimate kinases and consequently the central effectors of the 
MAPK signalling cascade. Based on that, the aim of this study was 
to asses a potential benefit of the ERK1/2-specific small molecule 
inhibitor Ravoxertinib (GDC-0994) in the treatment of BRAF mutant 
melanoma cells.
To this end, melanoma cell lines with an acquired resistance to BRAF 
inhibitors or to the combination of BRAF and MEK inhibitors as well 
as the respective parental cells were tested. Intriguingly, long-term 
treatment with the ERK inhibitor could considerably reduce mela-
noma cell growth, which seemed to be independent of the sensitiv-
ity to BRAF or MEK inhibitors. Moreover, cell cycle analyses and cell 
viability assays revealed a distinct benefit of adding ERK1/2 inhibitor 
to BRAF and/or MEK inhibitors to effectively target the melanoma 
cells with BRAF mutation.
These data suggest that combinatorial treatment regimens includ-
ing ERK1/2 inhibitors might be an attractive therapeutic strategy in 
BRAF mutated melanoma cells.

P212 | Glucocorticoid-­induced suppression of 
UVB-­mediated apoptosis in melanocytes
D. Hinze; M. Hölzel
Universitätsklinikum Bonn, 53127 Bonn, Germany

The human 11ß-Hydroxysteroid-Dehydrogenase (HSD11B1) 
acts as a catalyst for the conversion of the inactive glucocorti-
coid cortisol into the active glucocorticoid cortisol. Tumours from 
melanoma patients harbour HSD11B1-mutations in the Glycine 
residues at positions G41, G45 and G47. These amino acids are 
conserved across mammals and located within the NADPH-
binding side of the protein. Point mutations in this region have an 

UV-Signature and occur in tumours with high mutation counts. We 
cloned and characterized these key-mutations by qRT, WB, ELISA, 
FACS and microscopy and found that they reduce the stability and 
completely abolish the activity of the murine and human enzyme in 
vitro. Subsequently we irradiated glucocorticoid-treated melano-
cytes with UVB to determine the importance of glucocorticoid-
signaling during UV-stress. The glucocorticoids cortisol and 
dexamethasone increase expression of the anti-apoptotic gene 
BCL2L1 and decrease expression of the pro-apoptotic genes BAX, 
PMAIP1 and BAK1. Glucocorticoid-mediated suppression of ap-
optosis was shown by growth kinetics and stainings for Annexin 
V, Propidium Iodide, Caspase 3 and Caspase 7 activation. We con-
clude that Glucocorticoid-signaling plays a role in the context of 
UV-mediated carcinogenesis and plan to characterise the clinically 
relevant HSD11B1-mutations in more detail.

P213 | Sulforaphane (SFN)—a dietary 
supplement for treatment of metastatic Merkel 
cell carcinoma?
M. Jäger; J. Kleemann; T. Hailemariam-Jahn; M. Doll; S. 
Kippenberger; R. Kaufmann; M. Meissner
Universitätsklinikum Frankfurt, 60590 Frankfurt, Deutschland

There is great interest in dietary supplements for treatment of can-
cer. Isothiocyanates like sulforaphane (SFN), which can be found in 
cruciferous vegetables like broccoli, are known to have anti-cancer 
effects. SFN inhibits proliferation and induces apoptosis in several 
tumor cell lines, such as melanoma cells.
In the present study we are investigating the effects of SFN on the 
Merkel cell carcinoma cell lines MCC-13 and MKL-1. Effects of SFN 
on proliferation and viability were analyzed by BrdU and MTS as-
says. Potential changes in cell cycle were examined using flow 
cytometric analysis (FACS). Apoptotic effects were evaluated by an-
nexin V binding capacity with FACS, cell death detection ELISA and 
Caspase-Glo® 3/7 assays. Furthermore we investigated potential ef-
fects of SFN on the expression of pro- and anti-apoptotic proteins 
by western blot analysis.
Treatment with SFN led to a dose- and time-dependent reduc-
tion of cell viability and proliferation of the treated cell lines. 
Since induction of apoptosis is described for SFN, we investigated 
whether the seen effects on viability and proliferation could be 
due to induction of apoptosis. We were able to detect an increase 
in the sub-G0/G1 phase in cell cycle and an increase in annexin V 
binding capacity via FACS, formation of cytoplasmic histone as-
sociated DNA fragments and cleavage of poly (ADP-ribose) poly-
merase (PARP).
Our first results demonstrate antiproliferative and pro-apoptotic 
effects of SFN in the Merkel cell carcinoma cell lines MCC-13 and 
MKL-1. We assume that SFN may provide a novel therapeutic op-
tion in Merkel cell carcinoma. Further investigations are necessary 
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to identify the specific mechanisms resulting in the observed 
changes.

P214 | Intraperitoneal immunotherapy of 
melanoma ascites induces cancer cell senescence
E. Brenner; T. Wieder; C. Boß; M. Röcken
Eberhard Karls University, Dermatology, 72076 Tübingen, Germany

Cellular senescence is an important endogenous barrier against 
cancer development. Preclinical data reveal that besides endog-
enous signals, exogenous, cytokine-delivered signals can induce 
senescence in murine cancers in vivo and human cancers in vitro. 
This raises the question whether immunotherapy of human cancers 
exclusively relies on killing or whether cytokine-induced senescence 
contributes to efficient immunotherapy of human cancer. Here we 
show that intra-peritoneal injection of interferon-α (IFN-α) induces 
extensive senescence in melanoma cells during salvage treatment 
of life-threatening, malignant ascites. Following IFN-α application, 
melanoma cells started to strongly express senescence-associated 
β-galactosidase (SA-β-gal), and the cell cycle inhibitors p16Ink4a or 
nuclear phospho-p21. Simultaneously, the melanoma cells became 
permanently growth-arrested, also in the absence of the cytokines, 
and cleared from the peritoneum. To validate the therapeutic po-
tential of IFN-α in vivo we transferred the treatment protocol in a 
murine model of peritoneal carcinosis in NOD-SCID mice. During 
four cycles of IFN-α, the tumor burden was efficiently controlled 
by arresting cancer cell proliferation. We could demonstrate that 
IFN-α treatment is a functional pro-senescence immunotherapy. 
Therefore, besides killing through cytolysis or apoptosis, cytokine-
induced senescence critically contributes to therapeutic cancer im-
mune control.

P215 | RAB27A promotes melanoma cell 
invasion and metastasis via regulation of pro-­
invasive exosomes
D. Guo1; G. Y. Lui1; J. S. Wilmott1; S. Tikoo1; D. L. Brown1; 
G. J. Mann1; R. A. Scolyer1; J. L. Stow1; W. Weninger1; K. A. 
Beaumont1; N. Haass1,2

1University of Sydney, 2006 Sydney, Australia;  2University of Queensland, 4102 
Brisbane, Australia

Despite recent advances in targeted and immune-based therapies, 
advanced stage melanoma remains a clinical challenge with a poor 
prognosis. Understanding the genes and cellular processes that 
drive progression and metastasis is critical for identifying new thera-
peutic strategies.
Here, we found that the GTPase RAB27A was overexpressed in a 
subset of melanomas, which correlated with poor patient survival. 
Loss of RAB27A expression in melanoma cell lines inhibited 3D 

spheroid invasion and cell motility in vitro, and spontaneous me-
tastasis in vivo. The reduced invasion phenotype was rescued by 
RAB27A-replete exosomes, indicating that exosomes drive RAB27A-
mediated invasion. Furthermore, while RAB27A loss did not alter 
the number of exosomes secreted, it did change exosome size and 
altered the composition and abundance of exosomal proteins, sug-
gesting RAB27A promotes the biogenesis of a distinct proinvasive 
exosome population.
These findings support RAB27A as a key cancer regulator, as well as 
a potential prognostic marker and therapeutic target in melanoma.

P216 | Enforcing cellular stress promotes 
apoptotic and immunogenic responses in 
melanoma
S. M. Daignault1; L. Spoerri1; R. J. Ju1; S. J. Stehbens1; D. S. 
Hill2,3; R. Dolcetti1; N. Haass1,3

1University of Queensland, University of Queensland Diamantina Institute, 4102 
Brisbane, Australia;  2Newcastle University, Dermatological Sciences, Newcastle 
upon Tyne, UK;  3University of Sydney, Discipline of Dermatology, 2006 Sydney, 
Australia

Neo-antigens derived from apoptotic tumour cells are sensed by the 
immune system and drive effective anti-tumour immunity. This im-
munogenic cell death (ICD) can be elicited in vivo following bort-
ezomib (26S proteasome inhibitor) treatment in some cancers. Here, 
we test the dynamics of bortezomib-induced ER stress and apopto-
sis in melanoma and whether this promotes ICD. We first confirmed 
that a clinically relevant dose of bortezomib induced hallmarks of 
ICD in vitro. Necessary markers of ICD, including cell-surface ex-
pression of calreticulin, HSP70 and HSP90, were upregulated in 
human and murine melanoma cells following bortezomib treatment. 
The secretion of HMGB1 and ATP by apoptotic melanoma cells 
was also detected, further suggesting ICD initiation. We confirmed 
bortezomib-induced ER stress by real-time imaging of an ER stress 
biosensor in melanoma cells. We next asked whether bortezomib-
treated melanoma cells could elicit anti-tumour immunity in vivo. 
Mice were primed subcutaneously with bortezomib-treated mela-
noma cells undergoing ER stress and apoptosis. Mice were then 
challenged a week later on the opposing flank with matched, live 
melanoma cells and tumour growth was monitored. We observed 
a delay in tumour onset and decreased tumour growth in mice that 
were vaccinated compared to controls. Together, these data demon-
strate that melanoma cells undergo ICD following bortezomib treat-
ment and this cellular stress can be co-opted to enable effective 
anti-tumour immunity. Next we will use this vaccination method to 
further determine the effects on the innate immune system. ICD in-
duction could be a therapeutic method to further potentiate patient 
responses to immunotherapy.
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P217 | Microphthalmia-­associated transcription 
factor regulates dynamic heterogeneity and 
structural integrity in melanoma
L. Spoerri1; C. A. Tonnessen1; K. A. Beaumont2; D. S. Hill2,3; 
R. J. Jurek4; A. Smith1; E. Scott1; H. Schaider1; B. Gabrielli1; 
W. Weninger2; N. Haass1,2

1University of Queensland, Brisbane;  2University of Sydney, Sydney;  3Newcastle 
University, Dermatological Sciences, Newcastle upon Tyne;  4CSIRO Astronomy & 
Space Sciences, Sydney

Differential tumor cell behavior caused by environmental condi-
tions, termed dynamic heterogeneity, is a prime source for drug 
resistance. We utilize real-time cell cycle imaging (FUCCI) to 
study melanoma heterogeneity. As distinct proliferative and in-
vasive capabilities reflect variable drug sensitivities, identifying 
these different responses is crucial to design effective thera-
pies. Mouse xenograft tumors generated from cell lines with high 
microphthalmia-associated transcription factor (MITF) level dis-
played a homogeneous distribution of cycling cells throughout. In 
contrast, tumors generated from cell lines with low MITF levels 
were composed of clusters of cycling cells and clusters of G1-
arrested cells. The proliferating areas were in close proximity to 
blood vessels, presumably characterized by oxygen/nutrient avail-
ability. Melanoma spheroids recapitulated the in vivo cycling be-
havior, considering that here oxygen and nutrients are supplied by 
diffusion. MITF was undetectable within the hypoxic G1-arrested 
spheroid core, indicating hypoxia-induced MITF downregulation. 
Furthermore, modulation of MITF expression impacted spheroid 
morphology, with overexpression giving rise to flatter structures 
whereas knockdown to smaller aggregates with unaffected sphe-
ricity. The loss of morphological integrity caused by increased 
MITF expression did not reduce spheroids’ inner hypoxic level, dis-
missing the hypothesis that these compromised structured could 
be more permeable to oxygen resulting in decreased hypoxia in-
duced G1-arrest. Proteomic analysis revealed that modulation of 
MITF level induced differences in cell-cell and cell-ECM adhesion. 
In addition, inhibition of the Rho/ROCK signalling pathway, known 
to control cell contractility, partially mimicked the morphology 
and cell cycle effects of MITF overexpression. We conclude that 
MITF protects from cell cycle arrest induced by oxygen depriva-
tion. We hypothesise that high MITF levels prevent cell cycle ar-
rest by reducing the cell-intrinsic propensity to arrest in response 
to low oxygen via a mechanism involving cell-cell/ECM crosstalk.

P218 (OP05/05) | Uncovering microtubule-­
driven mechanisms of melanoma invasion
R. J. Ju; Y. Chhabra; N. Haass; S. J. Stehbens
University of Queensland, University of Queensland Diamantina Institute, 4102 
Brisbane, Australia

Despite the significant progress in targeted therapies for mela-
noma, advanced stage metastatic melanoma is still currently in-
curable. This highlights the urgent need for novel therapeutics 
that specifically act to inhibit metastasis—known as “migrastat-
ics”. Further, suitable migrastatic targets can only be uncovered 
by studying and elucidating the mechanisms and biology that 
drive metastatic melanoma. It is widely understood that the cell 
motility underlying invasion is driven by the orchestration of vari-
ous elements of the cell cytoskeleton, identifying these proteins 
as key targets. Additionally, the modality that cancer cells em-
ploy to undergo invasion is highly dependent on the bio-chemical 
composition of the micro-environment, which underscores why 
metastatic disease is regarded as a heterogeneous disease state. 
This adaptability of cancer cell motility arises through a cellular 
process of “mechanosensing”, whereby the bio-chemical proper-
ties of the extracellular matrix can influence the spatiotemporal 
regulation of cell adhesion-cytoskeletal crosstalk to influence cell 
migration. Here, we report that the protein Cytoskeletal Linker 
ASsociated Protein or CLASP, that has functions to tether and 
stabilise microtubules, are highly expressed in a panel of mela-
noma cell lines. Further, melanoma cells utilise 2 unique paralogs 
of CLASP for differing functions to drive 3D invasion. Using fluo-
rescent tagging and quantitative live cell imaging approaches, we 
report that the selective depletion of CLASP paralogs in 1205Lu 
melanoma cells abrogates invasion by interfering with crucial 
microtubule-dependent functions during 3D-invasion. Further 
pan-depletion of CLASPs within 1205Lu melanoma cells results 
in 3D migration-stasis and reduced cell viability when cells are 
exposed to conditions of 3D confinement. These findings sug-
gest that the microtubule associated protein, CLASP, functions 
in melanoma cells to facilitate cellular processes of both invasion 
and survival.

P219 | miRNA nanoparticles for melanoma 
treatment in a murine melanoma model
L. Nobereit-Siegel1; D. Hering2; A. Aigner1; M. Kunz2

1University of Leipzig, Rudolf Boehm Institute for Pharmacology and Toxicology, 
Clinical Pharmacology, 04107 Leipzig, Germany;  2University of Leipzig, 
Department of Dermatology, Venereology and Allergology, 04103 Leipzig, 
Germany

The current concept of oncogene addiction refers to the fact that ma-
lignant tumors may depend on the activity of one or more oncogenes 
or oncogenic pathways. It has recently been extended towards microR-
NAs (miRNAs), i.e., small non-coding RNAs that play important roles in 
various cellular processes by interfering with the expression of genes, 
including oncogenes and tumor suppressor genes. In a recent analysis 
of miRNA expression in benign melanocytic nevi, primary melanomas 
and melanoma metastases, miR-638 and miR-150 were shown to be 
differentially expressed, with increasing levels of expression dur-
ing tumor progression. Subsequent functional analyses showed that 
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melanoma cell lines treated with antimiRs, small oligonucleotides di-
rected against both miRNAs, inhibited melanoma cell proliferation in 
vitro. However, no effect was seen in colony formation. In a xenograft 
mouse model using immunodeficient mice, subcutaneous and intrave-
nous injection of human melanoma cells led to local and distant tumor 
formation (lung colonization), respectively. We then used specific anti-
miRs directed against miR-638 and miR-150 formulated in polymeric, 
polyethylenimine-based nanoparticles to treat these mice. Local tumor 
growth as well as systemic dissemination of melanoma cells could 
be significantly reduced by this treatment. In order to further vali-
date these findings, the expression of miRNA target genes SOX2 and 
MDM4 was analysed by immunofluorescence analyses in local tumors. 
The miR-150 target MDM4 showed enhanced expression in antimiR-
treated, regressing lesions, further arguing for a specific effect of this 
treatment modality. The role of MDM4 in melanoma may be complex, 
since it exerts pro-tumorigenic effects while also reversing MDM2-
targeted degradation of p53. Taken together, the present study demon-
strates antimiRs complexed with nanoparticles as innovative treatment 
approach in melanoma, which might substantially enrich the current 
therapeutic repertoire of melanoma therapy.

P220 (OP02/05) | T-­helper-­1-­cell-­induced 
senescence stabilizes the differentiation and 
physiological function of neuroendocrine tumors
T. Wieder1; E. Brenner1; N. Simon1; S. Weidemann1; F. 
Ranta2; S. Ullrich2; B. Fehrenbacher1; H. Braumüller1; M. 
Röcken1

1University Medical Center Tübingen, Dermatology, 72076 Tübingen, Germany;  
2University Medical Center Tübingen, Department of Internal Medicine IV, 
Endocrinology, Diabetology and Clinical Chemistry, 72076 Tübingen, Germany

Cellular senescence, or permanent cell cycle arrest, is linked to a 
number of physiological and patho-physiological conditions such 
as aging, age-related diseases, embryogenesis, tissue homeostasis 
and tumor development. T helper 1 (TH1) cell-mediated immunity 
has been shown to control neuroendocrine beta-cell cancers of 
RIP-Tag2 mice by induction of tumor dormancy. Further detailed 
analyses revealed that this TH1-mediated, therapeutic and life-
prolonging effect is based on cytokine-induced senescence. Thus, 
and in accordance with the histological data from other cancers, e.g. 
melanoma, cytokine-induced senescence can be considered as an 
anti-tumoral barrier in RIP-Tag2 mice. However, senescent cells also 
display apoptosis resistance and a senescence-associated secretory 
phenotype, and thus might be harmful and foster tumor cell dedif-
ferentiation. Here, we asked whether senescence induction in beta-
cancer cells rather promotes or protects from dedifferentiation. We 
show that TH1 cell-based immunity not only controlled the growth 
but also the genetic stability of those cancers. The immune cells also 
stabilized the expression of three important beta-cell differentiation 
markers synaptophysin, insulin and glucose transporter-2 (Glut2) 
in a tumor necrosis factor (TNF) receptor-1-dependent manner. 

Further experiments showed that TH1 cells preserved the beta-cell 
function of the cancer cells, i.e. the glucose-dependent activation 
of their mitochondria and the glucose-dependent release of insulin. 
The preservation of the beta-cell function was also TNF receptor-
1-dependent. In addition, treatment of beta-cancer cells with the 
TH1 cell cytokines interferon-gamma and TNF mimicked the im-
mune cell-mediated effects on beta-cell differentiation. Although 
the cytokine-treated cells displayed clear morphological and func-
tional hallmarks of senescent cancer cells, the cells highly expressed 
the differentiation markers insulin and Glut2. Taken together, our 
data reveal that immune cell-mediated senescence surveillance 
of cancers protects against loss of differentiation in specialized, 
hormone-producing tumors rather than driving the cells into epithe-
lial mesenchymal transition.

P221 | Generation of in vitro cellular dormancy 
models
E. Böhlert; B. Sauer; B. Schittek
University Hospital Tübingen, Department of Dermatology, D-72076 Tübingen, 
Germany

Many years after removal of the primary tumor and treatment with 
adjuvant therapy melanoma patients can face a severe recurrence of 
the cancer. The appearing metastasis at different organ sites most 
likely arise from tumor cells disseminated at an early stage to dis-
tinct niches such as the bone marrow. They are assumed to survive 
adjuvant therapy, being protected by their microenvironment, e.g. 
by cancer associated fibroblasts and their extracellular matrix or os-
teoblasts. The mechanism of the survival of the disseminated tumor 
cells (DTC) is attributed to an induced reversible cell cycle arrest 
which results in a so called cellular dormancy.
Although cellular dormancy in tumor cells is already known since the 
late 1940s, in vitro models to investigate the cellular mechanisms of 
dormancy in melanoma remain to be established.
Therefore, we develop cell culture systems to examine the influence 
of the tumor niche and tumor-intrinsic signaling pathways on the 
initiation, maintenance and reactivation of dormant melanoma cells 
based on methods already used in prostate and breast cancer.
Our cell culture systems include the induction of cellular dormancy in 
melanoma cells by different stress signals, the cultivation of dormant 
melanoma cells on different extracellular matrices, the co-culture of 
dormant and proliferating melanoma cells and the co-culture with 
bone marrow stromal cells.
Cellular dormancy is confirmed and measured by simple cell count-
ing, clonogenic assays and cell cycle analysis or immunostaining (Ki-
67). The in vitro dormancy model for melanoma cells should help 
to understand the mechanism of dormancy initiation, which factors 
influence the dormant state and possible therapies for the inhibition 
of reactivation of dormant melanoma cells.
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P222 | Does cGAS/STING signaling in 
melanoma patients correlate with clinical 
response?
C. Toledo Stauner; M. Berneburg; S. Haferkamp
Universitätsklinikum Regensburg, 93053 Regensburg, Deutschland

Talimogene laherparepvec (T-VEC) is a herpes simplex virus 1 (HSV-1) 
strain, which was genetically modified through the functional dele-
tion of 2 genes (ICP34.5 and ICP 47) and the insertion of a coding se-
quence for the human granulocyte-macrophage colony-stimulating 
factor (hGM-CSF). These modifications grant selective replication 
of the virus in tumor cells as well as a systemic antitumor immune 
response, mediated through GM CSF production. A phase III study 
published in 2016 reported an objective response rate (ORR) of 26% 
in the cohort of patients treated with T-VEC (melanoma stage IIIB-
IVM1a). The study also showed that 64% of the injected and 34% 
of the non-injected lesions had a response, defined by a tumor area 
decrease of 50% or more.
It was recently suggested that the susceptibility of melanoma cells 
to oncolytic viruses is dependent on the expression of the genes 
cGAS (cyclic GMP-AMP synthase) and STING (stimulator of inter-
feron genes), which are located upstream of type I interferon (IFN-1) 
induction.
To investigate the correlation between cGAS, STING and mela-
noma, we initially analyzed the expression of both genes through 
immunohistochemistry in tissue microarrays (TMAs) composed 
from patient tissue samples: primary melanomas, melanoma me-
tastasis, nevi and healthy skin. We then analyzed the expression 
of cGAS and STING through immunohistochemistry of tissue sam-
ples additionally in patients treated with T-VEC. The results ob-
tained will enable us to determine the frequency of a defective 
signaling pathway at the level of cGAS and STING as well as to 
explore the relation between STING/cGAS expression and patient 
clinical response.

P223 | Pharmacologically active high-­
dose vitamin C blocks melanoma cell energy 
metabolism and efficiently inhibits tumor growth 
in vitro and in vivo
T. Sinnberg1; M. Burkard2; H. Niessner1; C. Leischner2; S. 
Venturelli2; C. Busch1

1Eberhard-Karls-Universität Tübingen, Department of Dermatology, 
Dermatooncology, 72076 Tübingen, Germany;  2Eberhard-Karls-Universität 
Tübingen, Department of Physiology, 72074 Tübingen, Germany

In recent years, we and others have discovered that high-dose vita-
min C paradoxically acts as a prooxidant and causes the formation 
of a large amount of hydrogen peroxide in an oxygen pressure-
dependent manner, especially in extracellular space. This forma-
tion of reactive oxygen species (ROS) could not be compensated 

by tumor cells, especially melanoma cells, but was rather well tol-
erated by benign cells such as fibroblasts. Therefore, ROS forma-
tion by high-dose vitamin C could be an attractive approach to treat 
therapy-refractory melanomas such as melanoma metastases with 
primary resistance to immunotherapy or tumors with secondary 
resistance to targeted therapies such as BRAF plus MEK inhibitor 
combinations. Vitamin C is mainly transported into the cancer cell by 
the facilitative glucose transporter GLUT1 in its oxidized form and 
by the ATP-dependent sodium transporters SVCT1/2 in its reduced 
form. Therefore, we have speculated whether there are additional 
intracellular effects of vitamin C that support the cytotoxicity of vi-
tamin C in high concentrations. Besides the rapid formation of hy-
drogen peroxide, we have measured a rapid degradation of cellular 
ATP and a rapid decrease of reduced glutathione (GSH) and NADPH. 
The decrease in ATP levels coincided with the end of glycolysis in 
vitamin C-treated melanoma cells. Energy metabolism blockade 
and redox homeostasis disorder were observed in both NRAS- and 
BRAF-mutated cell lines. Melanoma cell lines that are resistant to 
BRAF + MEK inhibitors were similarly sensitive to the induction of 
cell death after treatment with pharmaceutically active amounts of 
vitamin C.
To investigate the effect of high-dose vitamin C on standard mela-
noma therapies, we treated three different BL6 mouse models, 
based on subcutaneously injected B16F10, D4M.3A (BRAFV600E) 
or 1274 (HgfxCdk4R24C) melanoma cells, with intraperitoneal in-
jections of vitamin C (1-2 g/kg body weight). This resulted in short-
term ascorbate serum levels in the pharmacologically active range 
of 1-10 mM and significantly improved the therapeutic effect of 
the corresponding combined standard melanoma therapy, which 
was either surgery, immune checkpoint blockade with anti-PD1 or 
BRAFV600E inhibition.
Therefore, we conclude that intravenous high-dose vitamin C ther-
apy may be beneficial for melanoma patients by interfering with the 
tumor’s energy metabolism and can be safely combined with stand-
ard melanoma therapies without interference.

P224 | Prognostic relevance of interactions 
of H2A deubiquitinase MYSM1 with BRAF/
CREB-­ and WNT-­MITF/c-­MET modules in human 
melanoma
C. Wilms1; C. Kroeger1; C. Bruno1,2; F. Mohr1; I. Krikki1; A. 
Hainzl1; M. Gatzka1

1Ulm University, Dermatology, 89081 Ulm, Germany;  2Ulm University, 
Neurology, 89081 Ulm, Germany

In melanoma and other tumors, altered expression and activities of 
histone-modifying enzymes and transcription factors collaborate 
with genetic alterations to determine tumor cell plasticity at different 
steps of tumorigenesis including transformation, tumor progression, 
metastasis and drug resistance. The histone H2A deubiquitinase 
2ADUB/MYSM1 has recently been shown to have critical functions 
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in skin pigmentation and melanoma growth. Based on our data from 
Mysm1-deficient mouse models and human melanoma we here ana-
lyzed signaling pathways and transcriptional modules regulated by 
MYSM1 at different stages of melanoma development in greater de-
tail using human melanoma samples and melanoma cells lines.
In accordance with our in vitro data, high MYSM1 expression in 
melanoma patients correlated with an overall poor prognosis and 
reduced overall survival rates. Expression of MYSM1 in melanoma 
cell lines partially depended on RAS-MEK-ERK and AKT-pathway 
activity. During transformation and tumor progression of melanoma 
cells, MYSM1 regulated the overall abundance of H2A-K119ubi gen-
erating an overall growth permissive transcriptional environment. 
According to ChIP and colocalization data, MYSM1 specifically in-
teracted with the c-MET promoter region in close vicinity to PAX3 
in A375 melanoma cells enhancing the HFG/c-MET axis, tumor cell 
invasiveness, and potentially drug resistance to BRAFi. In addition, 
MYSM1 interactions with other growth and survival promoting tran-
scriptional regulators including CREB, FOSL1, ß-Catenin and MITF 
as detected by co-localization and ChIP experiments may guide 
tumor subset fate at different stages of melanoma pathogenesis. 
Current inhibitor and knock-down experiments aim at dissecting the 
differential roles of MYSM1 interactions in different transcriptional 
cascades and cell populations in melanoma. Based on our present 
in vitro and patient data, we propose that 2A-DUB/MYSM1 might 
be a valuable prognostic marker in human melanoma and potentially 
promising target for combinational therapy.

P225 | Dissecting the impact of MEKi on BRAF 
wild-­type melanoma cells
F. Pohlentz; T. C. van der Sluis; S. Bonifatius; N. Shridhar; J. 
Ruotsalainen; E. Gaffal; T. Tüting
Laboratory of Experimental Dermatology, Department of Dermatology, 
University of Magdeburg, 39120 Magdeburg, Deutschland

Targeted therapy has greatly improved patient survival in meta-
static melanoma but the development of drug resistance limits 
long-term efficacy. The small molecule inhibitor Cobimetinib tar-
gets MEK. MEK is part of the MAPK pathway, a signaling pathway 
which is important for cell proliferation, survival and migration. 
In BRAF mutated melanoma the combination of BRAF inhibitor 
and MEK inhibitor is more effective than BRAF inhibition alone. 
However, the impact of MEK inhibition on tumors without a BRAF 
mutation is partly unknown. Here we use HCmel12 a cell line de-
rived from HGF/CDK4 mice.
First, we confirmed the activity of the MAPK pathway by analyzing 
pERK levels by phospho-specific antibody flow cytometry. We no-
ticed that phosphorylated ERK was detected in each cell but that the 
expression differed between cells and between experiments. When 
cells were treated for two hours with Cobimetinib, phosphorylation 
of ERK was effectively inhibited in all cells.

Next, we treated HCmel12 cells for 72 hours with Cobimetinib and 
noticed that Cobimetinib strongly impaired cell proliferation.
In vivo there was only a marginal effect of systemic Cobimetinib on 
tumor growth. Surprisingly, we observed a strongly enhanced num-
ber of lung metastasis in MEKi treated mice compared to vehicle 
treated mice. We hypothesize that Cobimetinib stimulates migration 
of tumor cells and that the enhanced migration from the primary 
tumor site is the main reason for elevated number of lung metastasis 
after Cobimetinib treatment.
To test this hypothesis, we performed transwell migration assays 
with a fluorescent version of HCmel12. Fluorescent protein express-
ing cells were treated for 72 hours, counted and plated in Boyden 
chamber transwell inserts. After 20 hours migrated cells were fixed 
and counted using fluorescence microscopy. Indeed we observed 
that cobimetinib treated HCmel12 cells migrated significantly more 
than vehicle treated cells.
We hypothesised that MAPK inhibition could stimulate PI3K/AKT 
signaling, thereby enhancing cell migration. Levels of phosphoryl-
ated AKT were indeed elevated after 72 hours Cobimetinib treat-
ment, compared to vehicle treated HCmel12 cells. To inhibit this 
pathway during migration assays we pretreated cells for 72 hours 
with Cobimetinib. When either AKT (wortmannin inhibitor) or MET 
(Capmatinib) were coinhibited in the last two hours of this pretreat-
ment, migration was severely reduced.
Together these data indicate that Cobimetinib treatment inhibits 
cell proliferation, but that tumors can escape from MEK inhibition 
through overactivation of the PI3K/AKT pathway, resulting in en-
hanced migration. We are currently repeating similar assays with a 
variety of BRAF wild-type murine and human melanoma cells.

MISCELLANEOUS

P226 | Antibacterial efficacy of a nanosecond-­
driven cold plasma device against common 
wound pathogens in vitro
G. Daeschlein1; F. Aly1,2; A. Helmke3; S. von Podewils1; M. 
Jünger1
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The control of bacterial super-colonization in wounds has recently 
become an immense challenge owing to the extensively increasing 
antibiotic resistance exhibited by various bacterial species. This has 
called for the urgent investigation of novel alternative antibacte-
rial and disinfection approaches. Cold atmospheric pressure plasma 
(CP) has achieved considerable medical developments especially as 
a novel antimicrobial procedure for the treatment of superficial skin 
infections and chronic wounds. In this paper, the antibacterial effi-
cacy of cold plasma generated from a prototype nanosecond-driven 
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dielectric barrier discharge (DBD) plasma device was tested in vitro 
using six, antibiotic-sensitive and antibiotic-resistant, bacterial spe-
cies that represent common wound pathogens.
Three gram-positive and three gram-negative bacterial cultures 
were inoculated onto the surface of blood agar and exposed to cold 
plasma for 30, 60, 90, 120, and 180 seconds. The diameters of inhi-
bition zones obtained after treatment were measured and the cor-
responding number of inactivated bacterial colonies (CFUs) in each 
inhibition area was calculated using the viable plate count method. 
The log10 reduction factor (log RF) was then calculated from the 
logarithmic values of CFUs of treated and untreated (control) plates.
Our results show that the growth of all six bacterial species tested 
was effectively inhibited by cold plasma at all exposure times com-
pared to untreated controls. Already after 30 seconds a reduction 
in bacterial count of around 2-5 log steps was achieved (P < 0.05). 
Observing the log RF values at different plasma exposure times re-
vealed that bacterial inhibition was time-dependent. Increasing CP 
exposure from 30 seconds to 120 seconds significantly enhanced 
the killing of all strains which is manifested by the increase in log RF 
from around 2-5 magnitudes to around 5-11, respectively. Further 
plasma exposure (180 seconds) did not significantly augment bacte-
rial reduction compared to plates treated for 120 seconds. However, 
significantly larger inhibition zones were observed in three of the 
tested species (P < 0.05).
It was also observed that different bacterial strains exhibited vari-
able sensitiveness to CP. Methicillin-resistant Staphylococcus aureus 
(MRSA) demonstrated the most susceptibility (log RF = 5.16-10.7) 
while Methicillin-sensitive Staphylococcus aureus (MSSA) was the 
least susceptible (log RF = 1.79-5.34).
In conclusion, this study points out the promising potential of cold 
plasma generated from our prototype DBD device in inhibiting com-
mon wound bacteria in vitro. Our results provide a detailed data-
base of the susceptibility of different species to cold plasma which 
would allow a more successful utilization of the device for skin de-
contamination and wound treatment in vivo. This is of great impor-
tance when alternatives to conventional antimicrobial methods are 
warranted.

P227 | Hyaluronan/collagen hydrogels 
containing sulfated hyaluronan increase 
efficiency of HB-­EGF during wound healing
S. Thönes1; S. Rother2; T. Wippold1; J. Blaskiewicz3; 
K. Balamurugan4; G. Ruiz-Gomez4; S. Möller5; M. 
Schnabelrauch5; D. Scharnweber2; J. Rademann3; A. 
Saalbach1; M. T. Pisabarro4; V. Hintze2; U. Anderegg1
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Dresden, Germany;  5INNOVENT Jena e.V., Biomaterials Department, 07745 
Jena, Germany

Functional biomaterials that are able to bind, stabilize and re-
lease bioactive proteins in a defined manner are required for 
the sustained delivery of such to the desired place of action 
stimulating wound healing in health-compromised patients. 
Glycosaminoglycans (GAG) represent a very promising group of 
constituents since they may be functionally engineered and are 
well tolerated by the recipient tissues due to their relative immu-
nological inertness.
Ligands of the EGF-receptor activate keratinocytes and dermal fi-
broblasts and, thus, contribute to skin wound healing. HB-EGF 
bound to GAG in biomaterials (e.g. hydrogels) might serve as a res-
ervoir that induces prolonged activation of the EGF receptor and 
recover disturbed wound healing.
Based on previous findings we aimed to investigate the capacity 
of hyaluronan (HA) and its chemically sulfated derivatives (sHA) to 
bind and release HB-EGF from HA/collagen-based hydrogels. The 
development of a molecular model of HBEGF followed by dock-
ing and molecular dynamics-based analysis allowed us to identify 
residues at the heparin-binding domain of the protein being es-
sential for the recognition of GAG derivatives. Furthermore, mo-
lecular modeling and surface plasmon resonance (SPR) analyses 
demonstrated that sulfation of HA increases binding strength to 
HB-EGF thus giving a rational basis for the development of sHA1-
containing hydrogels. In line with computational and SPR results, 
gels with sHA displayed a retarded HB-EGF release compared 
to pure HA/collagen gels. Collagen hydrogels containing HA or 
its mixture with sHA were shown to bind and release bioactive 
HB-EGF over at least 72 hours, which induced keratinocyte mi-
gration, EGFR-signaling and HGF expression in dermal fibroblasts. 
Importantly, hydrogels containing sHA strongly increased the ef-
fectivity of HB-EGF in inducing epithelial tip growth in epithelial 
wounds shown in a porcine skin organ culture model. These data 
suggest that hydrogels containing HA and sHA can be engineered 
for smart and effective wound dressings.

P228 | Significantly reduced diversity and 
altered composition of the skin microbiome in 
peeling skin disease
G. Perazzolli1; F. Valentin1; C. Baumann1; H. Wiegmann1; U. 
Dobrindt2; H. Traupe1; K. Steinbrink1; V. Oji1,3; K. Loser1,3

1University of Münster, Department of Dermatology, 48149 Münster, Germany;  
2University of Münster, Institute of Hygiene, 48149 Münster, Germany;  3Equal 
contribution

Inflammatory peeling skin disease (PSD, OMIM 270300), also referred 
to peeling skin syndrome type B, is an unusual and rare autosomal-
recessive ichthyosiform erythroderma. Affected individuals present 
a severe cutaneous inflammation with patchy peeling of the entire 
skin, associated with pruritus, recurrent S. aureus infections, allergic 
manifestations and elevated serum IgE levels. PSD is caused by a ho-
mozygous nonsense mutation in the gene encoding corneodesmosin 
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(CDSN). The mutation leads to a complete loss of CDSN, a glycopro-
tein expressed primarily in the upper layers of the epidermis and hair 
follicles. CDSN contributes to keratinocyte cohesion and represents 
a protease target during epidermal desquamation. The absence of 
CDSN induces a separation of the epidermis between the stratum 
corneum and the stratum granulosum, which leads to skin barrier de-
fects, thus facilitating allergen penetration and contributing to atopy 
manifestation in PSD. Therefore, similar to Netherton syndrome and 
ichthyosis vulgaris, PSD has been proposed as a novel human model 
disorder for atopic dermatitis (AD). Hence, we speculated that the 
skin microbiota in these erythematous-desquamative lesions should 
be similar to the microbiome signature found in AD, and aimed to in-
vestigate the taxonomic composition of the cutaneous microbiota in 
lesional and perilesional skin from PSD patients. To answer the ques-
tion, we performed, for the first time in this disease, Metagenomic 
Sequencing to characterize the skin microbiome of lesional and per-
ilesional site from individuals affected by PSD. After the collection 
of samples from these skin areas of individuals with PSD with a swab 
soaked in PBS, we established the isolation of sufficient amounts 
of microbial DNA from swabs. Then we amplified the variable re-
gions V3-V4 of the 16S rRNA genes in a PCR reaction. Subsequently, 
barcoded libraries were prepared and subjected to high throughput 
next generation sequencing using the Illumina MiSeq®. The subject 
affected by PSD showed a decreased diversity and genera richness. 
We observed a distinct bacteria configuration that was clearly differ-
ent from that of healthy subject. The most prevalent phyla detected 
in all subjects included Actinobacteria, Firmicutes, Proteobacteria 
and Bacteroidetes. In particular, PSD patients showed a decreased 
abundance of the phyla Proteobacteria and Actinobacteria. In parallel, 
the abundance of Firmicutes was significantly increased compared 
to corresponding skin areas from healthy donors or individuals with 
other skin diseases such as psoriasis. In addition, at the class and 
order level, the abundance of Bacilli, as well as Bacillales was also 
significantly increased in PSD patient; whereas, the abundance of 
Actinobacteria, as well as Actinomycetales was reduced. At the fam-
ily and genus level, the relative abundance of Staphylococcaceae, as 
well as Staphylococcus was increased in PSD patients. In accordance 
with this, the abundance of S. aureus was higher in PSD group, which 
interestingly and in contrast to subjects with AD, could also be ob-
served in non-lesional skin samples. Overall, within PSD subjects, 
we did not observed any significant difference in the skin microbiota 
composition between non-lesional and lesional skin. This data sup-
port the hypothesis that PSD microbial configuration resembles the 
one seen in AD and is very different from the one found in healthy 
subject. Our results support the role of PSD as a model disorder for 
AD and generate the hypothesis that interventions targeting the mi-
crobiome could perhaps provide a therapeutic benefit for PSD pa-
tients as already published in AD.

P229 | The PPARg modulator N-­Acetyl-­GED-­
0507-­34-­Levo (NAGED) is more effective in 
reversing experimentally induced EMT than the 
PPARg agonist Pioglitazone
I. Piccini1; J. Chéret1; S. Ghatak1; M. Alam1,2; J. Hardman3; F. 
Jimenez2; R. Paus3,4; C. Ward1; M. Bertolini1
1Monasterium Laboratory GmbH, 48149 Münster, Germany;  2Mediteknia Skin 
& Hair Lab, 35004 Las Palmas, Spain;  3University of Manchester, Centre for 
Dermatology Research, Manchester, UK;  4University of Miami Miller School of 
Medicine, Dept. of Dermatology & Cutaneous Surgery, Miami, USA

Lichen Planopilaris (LPP) is one of the most common primary cicatri-
cial alopecia. LPP patients show multifocal, coalescing areas of hair 
loss in the scalp with mild to moderate perifollicular erythema and 
scarring. Lesional hair follicles (HFs) show collapse of immune privi-
lege in the bulge, the epithelial HF stem cell niche (eHFSCs), with 
dense perifollicular inflammation localized exactly in and around 
the bulge. Bulge epithelial stem cells (eSCs) undergo epithelial-
mesenchymal transition, which leads to irreversible destruction of 
this central HF cell population with scarring appearing at the HF 
location. Unfortunately, therapies of substantial clinical benefit for 
LPP and other scarring alopecia remain to be developed.
Previous reports revealed that reduced PPARγ signaling is involved in 
LPP susceptibility but that lesional HFs are still capable of respond-
ing to PPARγ modulation. Indeed, PPARγ agonists are currently 
being tested for the treatment of LPP and other scarring alopecias, in 
particular the orally administrable PPARγ agonist Pioglitazone. Few 
case studies have reported favorable results for LPP patients treated 
with Pioglitazone but therapy was discontinued in some cases due to 
severe side effects.
We have previously shown that N-Acetyl-GED-0507-34-Levo 
(NAGED), a topically applicable PPARγ modulator with a favorable 
toxicology profile, deserves to be further explored as a novel ther-
apeutic for LPP and other scarring alopecias. NAGED not only re-
duced inflammation in and around the bulge of LPP lesional affected 
HFs ex vivo but was also capable of protecting and partially rescuing 
bulge eSCs from experimentally induced EMT ex vivo, and reversing 
established EMT in affected HFs ex vivo.
Therefore, in the current study we aimed to compare the effec-
tiveness of NAGED and Pioglitazone in reversing experimentally 
induced-EMT in human HF bulge epithelial stem cells ex vivo.
For this purpose, full lengths HFs were microdissected from occipital 
scalp skin from 3 independent donors. 48 hours after inducing EMT, 
using a previous published EMT-triggering cocktail, the HFs were 
treated for 3 days ex vivo with either 0.1 mM NAGED or 0.1 mM 
Pioglitazone.
As previously shown, EMT induction in HF bulge eSCs after treat-
ment with the EMT-inducing cocktail was confirmed by significant 
reduction of E-cadherin protein expression and a significant increase 
in vimentin and SLUG positive cells within the HF bulge.
The application of 0.1 mM NAGED 48 hours after EMT induction sig-
nificantly reduced the number of Vimentin and SLUG positive cells 
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in the bulge compared to HFs treated only with the EMT-triggering 
cocktail. By contrast, the number of vimentin or SLUG positive cells 
in HFs treated with 0.1 mM Pioglitazone did not change compared 
to HFs treated only with the EMT-triggering cocktail, and was sig-
nificantly increased compared to HFs treated with the EMT-inducing 
cocktail and 0.1 mM NAGED.
Neither NAGED nor Pioglitazone could completely reverse de-
creased expression of E-cadherin or K15+ cells in the bulge of HFs 
treated with the EMT-inducing cocktail in these donors.
Our data demonstrate that NAGED is more efficient than 
Pioglitazone in reversing experimentally induced EMT ex vivo by 
negatively regulating early EMT. Given that NAGED, in contrast to 
Pioglitazone, is topically applicable our results highlight NAGED as 
an alternative, more efficient and favorable treatment for LPP and 
other scarring alopecia that deserves to be clinically assessed.

P230 | Tofacitinib impacts the polarization of 
human macrophages and the differentiation of 
human dendritic cells
B. Zhang1; R. Stalder1; N. C. Brembilla1; W. Boehncke1,2
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Introduction: Psoriasis is a common chronic inflammatory skin 
disease characterized by the appearance of red scaly plaques. 
Tofacitinib is a small-molecule Janus kinase (JAK) inhibitor. JAK pro-
teins function in pairs and are responsible for signalling of cytokines 
involved in several immune processes. Each pair of JAK proteins has 
specificity for a different set of cytokines. Tofacitinib is a potent in-
hibitor of JAK1/3 and JAK1/2 signalling, while also inhibiting JAK2/2 
and JAK2/TYK 2 signalling with reduced potency.
Aim: to examine the in vitro effects of tofacitinib on human mac-
rophage and dendritic cell functions.
Material and Methods: Monocytes were isolated from peripheral 
blood mononuclear cells of 9 healthy donors. Monocytes were dif-
ferentiated into immature DC (iDC) in presence of IL-4 and GM-CSF, 
or into M0 macrophages upon M-CSF stimulation. M0 macrophages 
were further polarized into inflammatory M1 or regulatory M2 mac-
rophages via LPS and IFNγ or IL-4 stimulation, respectively. LPS was 
used as a general trigger of activation. Tofacitinib was added at a 
non-toxic dose of 10µM. The mRNA levels of cytokines and surface 
markers were profiled by qPCR.
Results: We first tested the effects of tofacitinib on the function 
of macrophages. M0 cells differentiated in presence of tofacitinib 
showed a reduced ability to undergo further polarization into M2 
(but not M1) subtype, as observed by a decreased expression of 
CD200R molecule. In addition, Tofacitinib had a general inhibitory 
effect when added during the polarization of M0 macrophages, 
as it decreased the expression of the M1-specific molecule CD80 
and the M2-specific molecule CD200R. Increased mRNA levels of 
IL-12 were observed in M2 macrophages polarized in presence of 

tofacitinib. Finally, when tofacitinib was added to fully polarized 
M0, M1 and M2 macrophages, it counteracted the inflammatory 
effect of LPS on IL-12 mRNA. We also assessed the effects of 
tofacitinib on the function of DC. Tofacitinib prevented the ex-
pression of CD209 and CD80 on iDC. Strikingly increased level 
of IL-12 was observed when monocytes were differentiated into 
DC in presence of tofacitinib. However, tofacitinib decreased the 
response of fully polarized DC to LPS, as observed by a reduced 
expression of IL-12 mRNA.
Conclusions: Tofacitinib impacts the polarization and differentiation of 
macrophages, in particular of the M2 subtype. In addition, it prevents 
DCs differentiation and decreases their ability to respond to LPS.

P231 | Chronic inflammation drives the 
mechano-­transduction cascade in the epidermis
S. Uttarkar1; J. Borowczyk-Michalowska1; L. Senra1; N. C. 
Brembilla1; W. Boehncke2

1University of Geneva, Department of Pathology and Immunology, Faculty of 
Medicine, 1206 Geneva, Switzerland;  2Geneva University Hospital, Division of 
Dermatology and Venereology, 1205 Geneva, Switzerland

Chronic skin inflammation leads to significant alteration of tis-
sue stroma with respect to ECM deposition and remodelling, thus 
changing tissue mechanical properties and ultimately the activity 
and function of epithelial stem and progenitor cells. Components 
of the mechanotransduction cascade respond to mechanical stimuli 
and induce activation of cell signalling pathways leading to metapla-
sia of epidermis as well as functional alterations such as expression 
of immunomodulatory cytokines. Epithelial dysfunction induced by 
altered mechanical properties may contribute to the chronicity of 
psoriasis, rendering components of the mechanotransduction cas-
cade as putative therapeutic targets.
Using immunohistochemistry on biopsy material from patients, we 
provide evidence for the activation of the mechanotransduction 
cascade in response to deposition of extra-cellular matrix (ECM) 
materials—namely tenascin C and fibronectin—in chronic inflamma-
tory conditions such as psoriasis. In-vivo experiments in mice were 
performed, using imiquimod (IMQ) or IL-17E injections to induce a 
psoriasis-like phenotype also documented substantial deposition 
of tenascin C and fibronectin in the dermis, which resulted in the 
activation of the mechanotransduction cascade through b-integrin 
signalling. Further immuno-fluorescence experiments showed phos-
phorylation of focal adhesion kinase through activated b-integrin, 
resulting in subsequent activation and nuclear translocation of 
ROCK2 and YAP1. Absence of YAP1 in cytoplasm spares ß-catenin 
from proteasome degradation, resulting in hyper-proliferative and 
migratory signals in epidermal keratinocytes in IMQ treated mice. 
Upon ablation of the inflammatory stimulus in the IMQ mouse model 
via injection of anti-IL-17E antibody, we observed reduced tenascin 
C deposition in the dermis and reduced translocation of ROCK2 into 
the nucleus; this effect may result from the anti-inflammatory effect 
of the treatment with the anti IL-17E antibody.
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In summary, we provide evidence for the activation of the mecha-
notransduction cascade in psoriasis through deposition of tenascin 
C and fibronectin, resulting in b-integrin activation, as well as sub-
sequent activation and nuclear translocation of ROCK2 and YAP1. 
Future investigations in the mechanotransduction pathway may 
allow identification of novel potential therapeutic targets for treat-
ing chronic cutaneous inflammation.

P232 | Assessment of ammonia molecules 
leaving the skin surface by diffusion along with 
calcium ions rinsed from the skin surface in order 
to assess their relation in the upper stratum 
corneum layer
T. Reuther; M. Stockstrom; M. Kerscher
University of Hamburg, Division of Cosmetic Sciences, 20146 Hamburg, Germany

In several investigations an inverse relation between ammonia mol-
ecules diffusing out of the skin and pH of the skin surface was found. 
While this cannot be explained easily by the Henderson-Hasselbalch 
equation favoring ammonia diffusion with increasing pH values, pH 
dependent enzymatic activity in particular transglutaminase activity 
producing ammonia allows to explain such inverse relations. As calcium 
ions are a key factor of transglutaminase activity quantification of cal-
cium levels of the skin surface in vivo might reveal further insights into 
the relation of ammonia molecules diffusion out of the skin with the pH 
of the skin surface. Therefore the aim of the present study is to assess 
ammonia molecules diffusing out of the skin along with calcium ions 
extractable from the skin surface as well as the pH of the skin surface.
Overall 16 volunteers (8 m/8 w) were included after written in-
formed consent. Site of investigation was the median volar portion 
of the non-dominant forearm. Ammonia was assessed using a diffu-
sion test based on trapping of ammonia with water. By maintaining 
a gap of air between skin surface and water trapping the ammonia it 
was assured that only ammonia molecules and not ammonium ions 
were collected. The following quantification of ammonia was per-
formed using a photometric test. Collection of calcium ions was per-
formed by rinsing the skin surface using gradient grade water. The 
quantification of calcium ions was performed using a photometric 
test. The pH of the skin surface was measured potentiometrically 
using a glass electrode. For the statistical evaluation of the relation 
of the different parameters correlation coefficients were calculated 
and curve fitting procedures were applied.
For ammonia a median amount of 1.52 ng/cm² min leaving the skin 
surface could be measured and a highly statistically significant in-
verse relation between ammonia and skin surface pH, which was in 
the physiological range could again be found (r = −0,659, P = 0.007). 
For the calcium ions, a median amount of 0.31 μg/cm² was found. 
With respect to the relation between calcium ions and ammonia 
molecules a very slight increasing linear relation between ammo-
nia and calcium was found (r = 0,320; P = 0,245). The increasing 

relation became stronger and reached almost statistical signifi-
cance when applying non-linear curve fitting procedures (P = 0.051). 
Furthermore, a tendency to an inverse relation between calcium 
ions and skin surface pH (r = −0.450; P = 0.093) was found.
The results obtained indicate besides confirming the inverse relation-
ship between ammonia and pH of the skin surface a non-linear posi-
tive relation between ammonia molecules leaving the skin surface by 
diffusion and calcium ions. However, the relation appears not uniform 
enough to conclude that there is a relationship exclusively due to 
enzymatic activity. Interestingly, the results indicate also an inverse 
relation between skin surface pH and calcium levels suggesting that 
there is another mechanism influencing at the same time both am-
monia and calcium ions. From the literature it is known that calcium 
binding to proteins is pH dependent and decreases with decreasing 
pH values which might lead to higher free calcium levels and higher 
extractability of calcium ions in lower pH values. As ammonia is in 
equilibrium with ammonium ions which are probably also bound pH 
dependently to proteins, this might also apply for ammonia. Further 
studies and data from a higher number of volunteers are required to 
try to separate which of the effects might be due to enzymatic activ-
ity and which might be due to general pH dependent protein binding.

P233 | Modulation of melanin biosynthesis by 
cold plasma derived reactive species
S. Hasse1; M. Müller1; T. von Woedtke1,2

1Leibniz-Institute for Plasma Science and Technology, Plasma Life Science, 17489 
Greifswald, Germany;  2University Medicine Greifswald, Institute for Hygiene and 
Environmental Medicine, 17489 Greifswald, Germany

The biosynthesis of melanin in the human skin gives rise to our skin 
colour and is an important protector against UV induced cellular 
damage. Formation and transport of melanin pigments is a well-
orchestrated process in which various enzymes are involved. The ac-
tivity of enzymes in the melanin formation is dependent on multiple 
factors; among them are reactive oxygen species. Cold atmospheric 
plasma provides reactive nitrogen and oxygen species in a tunable 
manner that can be applied to liquids, biological materials or tissue. 
Therefore it was tempting to investigate a modulating role of cold 
atmospheric plasma on melanogenesis.
To experimentally approach melanin synthesis, melanoma cell lines 
with different endogenous melanin content were selected. Cold 
atmospheric plasma was generated by the kINPen MED® (neoplas 
tools GmbH). This device belongs to plasma jets and it received a 
certificate as a medical device class II in 2013. Initially the presence 
and distribution of melanosomes was investigated by immunofluo-
rescence staining with the melanosomal marker NKi/beteb. The ex-
pression of the key transcriptional regulator MiTF was investigated 
by qPCR before and after plasma exposure. Melanin content after 
plasma stimulation was determined.
In all tested cell lines, the melanin content increased significantly 
after incubation with plasma treated cell culture medium. Because 
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of poor solubility of eumelanin in alkali solution this method may 
lack the changes in eumelanin content but detect only the increased 
amount of pheomelanin. To include the eumelanin in the analytic 
approach, alkaline hydrogen peroxide oxidation was performed and 
degraded products were separated by HPLC.
In addition, the impact of cold atmospheric plasma on morphology 
and viability was minor. The pattern of melanosomal distribution re-
mained similar. In the least pigmented SK-Mel-28 cells MiTF expres-
sion doubled after plasma treatment. In the other tested cell lines, 
plasma exposure revealed only minor effects on the expression of 
MiTF in our experimental setup.
Modulation of melanin by cold plasma can be a useful tool. However, 
further investigations are required to elucidate the underlying sign-
aling cascade.

P234 | Measurement properties of patient-­
reported outcome measures (PROMs) for women 
with Genitourinary Syndrome of Menopause: a 
systematic review
M. Gabes1; H. Knüttel2; C. Prinsen3; C. J. Apfelbacher1

1University of Regensburg, Medical Sociology, Institute of Epidemiology and 
Preventive Medicine, 93051 Regensburg, Germany;  2University of Regensburg, 
University Library, 93053 Regensburg, Germany;  3Amsterdam Public 
Health research institute, Amsterdam UMC, location VUmc, Department of 
Epidemiology and Biostatistics, Amsterdam, the Netherlands

Background: Genitourinary Syndrome of Menopause (GSM) is a 
chronic and usually progressive skin disease which affects up to 50% 
of postmenopausal women. Symptoms, such as vaginal dryness, 
itching and burning have negative impacts on the women’s sexual 
activity and often come along with urinary problems. Furthermore, 
these consequences influence the women’s quality of life (QoL). 
Patient-reported outcome measures can be used to measure the im-
pact of GSM.
Objectives: We aimed to identify all existing PROMs that were de-
veloped and/or validated for measuring patient-reported outcomes 
in women with GSM or vulvovaginal symptoms during menopause 
and assess the quality of these PROMs in a transparent and struc-
tured way.
Methods: We performed a systematic literature search in MEDLINE, 
EMBASE, Web of Science and smaller data bases, and hand-searched 
reference lists of included studies. Only studies in English, German, 
French or Italian aiming at the evaluation of measurement proper-
ties, the development of a PROM, or the evaluation of the interpret-
ability of the PROMs of interest were eligible. The methodological 
quality of eligible studies was evaluated with the COnsensus-based 
Standards for the selection of health Measurement INstruments 
(COSMIN) risk of bias checklist. Quality criteria for good meas-
urement properties were applied and the quality of evidence was 
graded using a GRADE approach. Information on interpretability and 
feasibility was extracted as well. PROMs were then categorized into 

three categories. PROMs of category A had evidence for sufficient 
content validity and at least low quality evidence for sufficient in-
ternal consistency, PROMs of category C had high-quality evidence 
for an insufficient measurement property, and PROMs of category B 
could not be categorized in A or C.
Results: Eight studies, two of which were found by reference list 
screening, were included. These studies reported on four PROMs. 
All of the included PROMs showed sufficient content validity. Two 
of the PROMs, the Vaginal Symptoms Questionnaire (VSQ) and the 
Day-to-Day Impact of Vaginal Aging (DIVA) showed moderate-to-
high quality of evidence for sufficient structural validity and inter-
nal consistency, and were categorized as A. They can be therefore 
recommended for future use. The UGAQoL still has the opportunity 
to be recommended for use, but further validation is needed. The 
overall rating was often indeterminate since structural validity or 
important reliability parameters were not reported. The Urogenital 
symptom scale cannot be recommended for use since there was high 
quality of evidence for insufficient structural validity and internal 
consistency.
Conclusion: Currently, two PROMs for women with GSM or vul-
vovaginal symptoms can be recommended. Nevertheless, those 
PROMs do not cover the urinary component of GSM. Future vali-
dation research should try to confirm and extend the measurement 
properties of those PROMs to strengthen this recommendation.
PROSPERO registration CRD42018092384.

P235 | Evaluation of responsiveness and 
estimation of smallest detectable change (SDC) 
and minimal important change (MIC) scores for 
the Childhood Atopic Dermatitis Impact Scale
M. Gabes1; S. L. Chamlin2; J. Lai3; D. Cella3; A. J. Mancini2; C. 
J. Apfelbacher1

1University of Regensburg, Medical Sociology, Institute of Epidemiology and 
Preventive Medicine, 93051 Regensburg, Germany;  2Ann and Robert H. Lurie 
Children’s Hospital of Chicago and Northwestern Feinberg School of Medicine, 
Chicago, USA;  3Feinberg School of Medicine, Northwestern University, 
Department of Medical Social Sciences, Chicago, USA

Background: The Childhood Atopic Dermatitis Impact Scale (CADIS) 
is an instrument to measure quality of life (QoL) in young children af-
fected by atopic dermatitis (AD) and their parents. It consists of five 
domains, “Symptoms”, “Activity Limitations and Behaviour”, “Family 
and Social Function”, “Sleep”, and “Emotions”.
Objectives: We aimed to evaluate the responsiveness (sensitivity to 
change in those whose condition had changed), smallest detectable 
change (SDC) and minimal important change (MIC) for the CADIS 
total score and each domain separately.
Methods: Parents and primary caregivers of 300 young children 
completed the CADIS and a global rating of their child’s skin condition 
at baseline and four-week follow-up. Kruskal-Wallis-tests, Wilcoxon-
tests and effect sizes were used to assess responsiveness. The SDC 
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can be seen as a change beyond measurement error. Anchor-based, 
distribution-based, and an integration of both methods were used 
to estimate the MIC. An anchor is an external criterion to which the 
score change is linked. In our study, the global rating of the child’s 
skin served as an anchor.
Results: 270 families provided data at baseline and 228 at follow-
up. Mean CADIS total score was 54.87 (30.68) at baseline and 41.14 
(28.21) at follow-up. The CADIS total change score and the domain 
score for “Symptoms” had a correlation greater than 0.5 (p < 0.001) 
with the skin change score and served as an anchor. The patients 
were grouped according to the anchor. Children whose parents 
noted an improvement of the skin showed lower CADIS scores at 
follow-up (P < 0.001). For the SDC, we obtained a score change of 
11.52 points on the total score and a score change of 4.40 on the do-
main “Symptoms”. A MIC value of 14.61 on the total score and 5.05 
on the domain “Symptoms” passed the SDC cut-off. For the remain-
ing domains, appropriate MIC values could not be found.
Conclusion: The CADIS is highly sensitive to change towards im-
provement of QoL. A change of 14.61 on the total score and 5.05 
on the domain “Symptoms” likely represents clinically important 
changes. For the remaining domains, more appropriate anchors 
should be chosen in future research.

P236 | Whole exome sequencing reveals 
characteristic mutations in patients with 
epidermolysis bullosa acquisita
A. Fähnrich1,2; S. Lemcke3; K. Seeger4; A. Künstner1,2; S. 
Ibrahim3; H. Busch1,2

1Group for Medical Systems Biology, 23538 Lübeck;  2Institute of Cardiogenetics, 
23538 Lübeck;  3Lübeck Institute of Experimental Dermatology, 23538 Lübeck;  
4Institute of Chemistry and Metabolomics, 23562 Lübeck

Epidermolysis bullosa acquisita (EBA) is an acquired autoimmune 
disease that is characterized by severe lesions, blisters and erosions 
of the skin and/or mucous membranes. The development of lesions 
is associated with the presence of IgG autoantibodies that bind to 
different extracellular structures of the epidermis, basal lamina, and 
dermal anchor fibrils.
EBA is difficult to treat; therefore, there is a high medical need to 
study its etiology and to identify new therapeutic targets.
EBA develops in middle age of life and therefore have multiple envi-
ronmental and genetic causes. To elucidate a putative genetic pre-
disposition towards EBA and to find molecular pathways affecting 
the disease we determined the mutations of 10 patients using Whole 
exome sequencing. In total, we identified 802 exonic mutations that 
are predicted to be both rare and deleterious. Interestingly, most pa-
tients have mutations in collagen (type 7A1, 4A1 and COL4A2-AS2) 
together with variants in laminin α5, β3 and β2. To predict the mu-
tation effect on cell signaling we projected the mutations on the 
protein interaction network and extracted affected subnetworks 
through network propagation methods that diffuse the effect of 

mutated nodes onto adjacent proteins. A functional enrichment of 
these affected subnetworks showed a clear predisposition towards 
integrin signaling, cell adhesion or matrix formation.
Potentially, these mutations have significance influence on the ter-
tiary structure of the folded protein(s). Therefore, these mutations 
can affect the stability of basal lamina, and dermal anchor fibrils, and 
thus contribute to this disease.

P237 | What happens to psoriasis patients 
under a controlled therapy in a real-­life setting?
S. Schagen1; A. Bartenschlager2; J. Melcher2; D. Keidler2; C. 
Cicero2; A. Schwinn2

1Beldio Research GmbH, 87700 Memmingen, Germany;  2Hautarztpraxis, 87700 
Memmingen, Germany

Introduction: Today, psoriasis can be treated well, our knowledge 
increased and we are realizing, that there are more complex inter-
actions between the symptoms of the skin disease and comorbidi-
ties which are only insufficiently understood. In a rural dermatology 
practice with a therapeutic focus on systemic therapies for psoriasis 
vulgaris, patients with moderate-to-severe psoriasis have been stud-
ied. In this local patient-centered care research project we analyzed 
data from disease burden (PASI, PSA), BMI, DLQI, and comorbidities 
from over 90 patients suffering from psoriasis vulgaris. The goal was 
to evaluate in a real life setting the disease burden, comorbidities in 
patients with good therapeutic response.
Material and Methods: All patients (n = 91, 47 f, 44 m) were treated 
with system therapeutics and biologics. The patient group was sub-
divided in control of disease, relapse or naïve patients. Most patients 
showed a very good and stable response to the systemic therapy 
(PASI improvement). Psoriasis patient data were measured and evalu-
ated with the help of standardized questionnaires like DLQI, and PASI.
Results: Data were analyzed from 91 well-adjusted patients, only 13 
patients (PASI > 10, 6 female/7 male) had still a moderate-to-severe 
psoriasis. Eighteen patients (12 female/6 male) had a DLQI over 10, 
only 8 patients (5 female/3 male) had a moderate-to-severe psoria-
sis, 6 patients (5 female/1 male) mentioned comorbidities and 12 
of these patients (7 female/5 male) showed a BMI over 25. In the 
whole study group 13 patients (7 female/6 male) had a BMI over 
25. Thirty-six patients (24 female/12 male) mentioned different co-
morbidities and 55 (22 female/33 male) did not give any information 
about comorbidities.
Discussion and Conclusion: Interesting is that DLQI seem not cor-
relate with disease burden alone, BMI and comorbidities and other 
factors may play also a role. Comorbidities seem to be common but 
should be specified better in psoriasis patients. Our results show 
some new insights, but there are still many open questions. To get 
a better understanding of patient care and satisfaction, a focused 
study should be analyzed with more detail and a larger patient group, 
more standardized questionnaires for better therapy guidance, co-
morbidities, disease control and satisfaction.
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P232

Basal cell carcinoma P078
Basement membrane P231
Bullous disease P054, P059, P073, 

P097, P098, P108, P110, P129, P130 
(OP06/01), P137, P165, P185

C
Cadherin P024 (OP03/03)
Calcium P232
cAMP P130 (OP06/01)
cDNA cloning P195
Cell cycle control P194, P198, P217

Cell motility P156, P196, P200 (OP03/04), 
P218 (OP05/05)

Chemokine P103, P109 (OP05/01), P208
Chymase P011
Collagen P038, P067, P150, P236
Collagenase P125
Contact dermatitis P001, P033, P086, P123 

(OP01/06), P139 (OP06/05), P141, P175 
(OP02/03)

Contact hypersensitivity P008, P009, P044, 
P115, P135 (OP06/03), P139 (OP06/05)

Cornified cell envelope P232
Corticosteroids P015, P121
Cosmetic Dermatology P053, P177, P226
Costimulatory molecules P007
Cutaneous T cell lymphoma P183, P194
Cytokine P013, P017, P025, P044, P046 

(OP03/05), P047, P048, P050, P051, 
P052, P079, P081, P105, P121, P132 
(OP01/01), P135 (OP06/03), P143, P146, 
P151, P161, P162 (OP03/02), P171, P175 
(OP02/03), P220 (OP02/05)

Cytokine receptors P152
Cytoskeleton P093, P218 (OP05/05)
Cytotoxicity P117

D
Dendritic cell P005, P018, P151, P157, 

P159, P163, P176
Dermatoendocrinology P057, P069
Dermis P004, P028, P030, P077
Desmoglein P127, P154 (OP01/04), P155
Desmosome P092
Desquamation P077
Differentiation P026, P032, P041, P042, 

P048, P079, P220 (OP02/05)
DNA mutation P030, P055 (OP02/01), 

P091, P098, P212
DNA repair P027, P036, P201, P212, P224

E
Eczema P061, P062, P065 (OP05/02), 

P086, P088, P174, P235
Eicosanoids P108, P129
Endothelial cell P102, P199 (OP06/02), 

P202, P203, P210
Enzymes P042

Eosinophil P020
Epidemiology P083, P084, P085, P086, 

P183, P184
Epidermal growth factor receptor P089, 

P227
Epidermal permeability barrier P176
Epidermolysis bullosa P073, P092, P132 

(OP01/01), P236
Erythema P001
Extracellular matrix P221, P231

F
Fatty acid P068
Fibroblast P024 (OP03/03), P027, P030, 

P035, P036, P038, P178, P180, P221
Fibrosis P035, P067, P101
Filaggrin P014 (OP05/03)
Fungal therapy, fungus P166, P167, P168, 

P226

G
G protein P128, P137, P181
Gene regulation P015, P070 (OP04/02), 

P071 (OP06/04), P096 (OP03/06), P097, 
P134 (OP06/06), P193, P197, P224

Genotyping P096 (OP03/06), P158
GM-CSF P222
Growth factor P191 (OP02/02)

H
Hair P053, P177, P229
Heat shock protein P144 (OP04/03)
Herpes simplex P124 (OP05/04), P222
Histamine P011, P016
HLA P118, P120, P138 (OP03/01), P140

I
Ichthyosis P228
IgA P006, P075, P102, P127
IgE P012, P061
Immune tolerance P002, P003 (OP01/03), 

P005, P019 (OP04/04), P099, P126 
(OP05/06), P154 (OP01/04), P160, 
P186, P209
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Immunoglobulin P006, P073, P107, P156
Inflammation P017, P021, P025, P028, P029, 

P034, P037, P043, P045, P046 (OP03/05), 
P049, P054, P063, P068, P072, P076 
(OP01/02), P082, P089, P096 (OP03/06), 
P097, P101, P104 (OP02/06), P105, P106, 
P107, P111, P122, P125, P128, P129, P137, 
P141, P147, P150, P153, P158, P160, P169, 
P171, P172, P174, P175 (OP02/03), P179, 
P228, P230, P231

Integrin P139 (OP06/05), P156
Interferon P055 (OP02/01), P095, P125, 

P186, P203, P208, P214
Interleukin P016, P045, P047, P122, P151
Ions P026, P031

J
Juckreiz/Pruritus P059, P184

K
Keloid P038, P039
Keratinocyte P025, P026, P028, P031, 

P032, P033, P034, P041, P043, P048, 
P093, P094, P103, P119, P131, P148, 
P151, P172, P173, P180, P227

Keratins P032, P092, P093

L
Laser P075, P163
Leukocyte P100, P133, P153
Leukocyte antigens P134 (OP06/06)
Ligand P023
Lipids P147
Lupus erythematosus P055 (OP02/01), 

P082, P179
Lymphocyte P138 (OP03/01)

M
Macrophage P009, P029, P031, P122, 

P207, P208, P230
MAP kinase P198, P201, P211, P225
Mast cell P004, P011, P016, P021, P124 

(OP05/04)
Melanin P069, P233
Melanocyte P114 (OP01/05), P193, P195, 

P200 (OP03/04), P212, P219
Melanoma P017, P020, P039, P040, P056, 

P057, P069, P083, P084, P090, P112, 

P113, P114 (OP01/05), P116 (OP04/05), 
P117, P118, P144 (OP04/03), P145, P147, 
P149, P159, P162 (OP03/02), P186, P187, 
P188, P189, P191 (OP02/02), P192, P193, 
P195, P196, P197, P198, P199 (OP06/02), 
P200 (OP03/04), P201, P204, P205, 
P206, P207, P209, P210, P211, P212, 
P214, P215, P216, P217, P218 (OP05/05), 
P219, P221, P222, P223, P224, P225

Merkel Cell P213
Metabolism P042, P068, P076 (OP01/02), 

P134 (OP06/06), P136, P180, P187, 
P189, P206, P223

Mitochondria P030, P076 (OP01/02), P097, 
P098

Monocyte P009, P022, P101, P104 
(OP02/06), P107, P116 (OP04/05), P122, 
P123 (OP01/06), P156, P162 (OP03/02), 
P171

Mouse mutation P191 (OP02/02)
Mutation P118, P188

N
Nerve P023, P182
Neutrophil P045, P046 (OP03/05), P102, 

P103, P108, P110, P114 (OP01/05), 
P127, P150, P172, P179, P199 (OP06/02)

NK cell P003 (OP01/03), P162 (OP03/02)

O
Oncogene P070 (OP04/02), P196, P198, 

P200 (OP03/04), P211, P215, P217
Oxygen radicals P189, P233

P

p53 P186, P203
Patch test P001, P141
Pemphigus foliaceus P164 (OP04/01)
Pemphigus vulgaris P058, P098, P119, 

P120, P127, P154 (OP01/04), P155, 
P164 (OP04/01), P165

Pharmacology P107, P175 (OP02/03), 
P176, P181, P216

Phosphorylation P152
Photoprotection P087
Pigmentation P233
Polymerase chain reaction P010
Proliferation P094, P104 (OP02/06)

Protease P022, P023
Protein kinase P041, P188, P211
Proteoglycans P227
Pruritus P181, P182, P183, P184, P185, 

P235
Psoriasis P041, P044, P046 (OP03/05), 

P048, P050, P051, P052, P065 
(OP05/02), P068, P074, P079, P080 
(OP02/04), P082, P091, P103, P105, 
P105, P106, P111, P115, P121, P128, 
P136, P138 (OP03/01), P140, P143, 
P153, P231, P237

Psychology P083, P085
Public Health P062, P066, P083, P084, 

P085, P088, P170, P184

R
Receptors P009, P021, P023, P033, P061, 

P123 (OP01/06), P165

S
SCID mouse P003 (OP01/03)
Signal transduction P016, P025, P074, 

P089, P110, P119, P150, P152, P188, 
P197, P203, P210

Skin equivalent P028, P033, P074, P143
Skin graft P153
Scleroderma P035, P067, P095, P101, P109 

(OP05/01), P178
Squamous cell carcinoma P070 (OP04/02), 

P095, P190
Stem cell P029, P063, P071 (OP06/04), 

P133, P229
Stratum corneum P032, P232

T
T cell P005, P007, P008, P019 (OP04/04), 

P020, P044, P045, P047, P054, P058, 
P079, P099, P100, P112, P113, P114 
(OP01/05), P115, P117, P120, P121, 
P126 (OP05/06), P134 (OP06/06), P135 
(OP06/03), P136, P138 (OP03/01), P139 
(OP06/05), P140, P141, P142 (OP04/06), 
P146, P147, P148, P157, P159, P160, 
P161, P164 (OP04/01), P169, P173, 
P185, P220 (OP02/05)

TGF-beta P142 (OP04/06)
Th1/Th2 P006, P007, P012, P018, P054, 

P099, P131, P135 (OP06/03), P157



122  |     KEYWORD INDEX

TNF-alpha P037, P072, P089, P111, P208
Transcription P027, P036
Transcription factors P035, P192, P224
Transfection P195, P204
Transgenic mice P031, P104 (OP02/06), 

P123 (OP01/06)
Tumor infiltrating lymphocyte P207, P216
Tumor progression P116 (OP04/05), P126 

(OP05/06), P190, P191 (OP02/02), P193, 
P196, P197, P199 (OP06/02), P202, P204, 
P205, P214, P215, P216, P217, P218 
(OP05/05), P219, P220 (OP02/05), P221

Tumor promoter P215

Tumor suppressor gene P070 (OP04/02), 
P206, P219

U
Ulcer P063
Ultraviolet P072, P177, P178, P180

V
Vaccine P113, P163
Vasculitis P075, P102
VEGF P202

Virus P124 (OP05/04), P146, P149, P209, 
P222

W
Wound healing P024 (OP03/03), P029, 

P034, P063, P071 (OP06/04), P077, 
P161, P226, P227


