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The role of cyclophosphamide-sensitive

IL-10-producing CD4+CD25+ regulatory T cells

in low zone tolerance to contact allergens

U. Frankenberg, N. Lorenz, R. Alt and K. Steinbrink Universitit Mainz, Hautklinik,

55131 Mainz, Deutschland

The development and mechanisms of tolerance to allergens are poorly understood. Using the murine
low zone tolerance (LZT) model, where contact hypersensitivity (CHS) is prevented by repeated topical
low dose applications of contact allergens, we showed that suppressor CD8+ T cells of LZT inhibit the
development of contact hypersensitivity (CHS). In this study, we analyzed the role and function of
naturally occurring CD4+CD25+FOXP3+ regulatory T cells (nTregs) in LZT. FACS analysis of nTregs
during LZT revealed a significant increase of CD4+CD25+FOXP3+ Tregs as compared to controls.
Depletion of nTregs by the use of an anti-CD25 antibody (clone PC61) during the induction of LZT
completely abolished the development of tolerance to allergens, demonstrated by the absence of sup-
pression of a CHS reaction (significant ear swelling, hapten-specific T cell proliferation and Tcl cytoki-
nepattern). After pre-treatment of tolerized animals with low doses of cyclophosphamide (200 mg/kg),
we observed a reduction in the number of nTregs and no development of suppressor CD8+ T cells
resulting in an inhibition of LZT. As previously demonstrated, IL-10 is critical during the induction
phase of LZT. ELISPOT analysis showed that CD4+CD25+ nTregs are the source of IL-10 in LZT. IL-
10+CD4+CD25+ nTregs derived from WT mice, but not IL-10- nTregs allowed for the induction of
LZTin adoptively transferred T cell-deficient mice, indicating that IL-10-producing nTregs are required
during the induction phase of LZT. Our data show that CD4+CD25+ nTregs are regulators of immune
responses to allergens by promoting the generation of allergen-specific suppressor CD8+ T cells and,
consequently, the development of LZT.

P002

Attenuation of allergic contact dermatitis by the GABA B receptor
agonist baclofen

B. Duthey, S. Diehl, A. Hubner, J. Pfeffer and W. Boehncke Goethe University Hospital, Frankfurt,
Germany

This study was designed to analyze the role of baclofen, a GABA B receptor agonist,in contact allergy.
Proof of concept for a potential anti-inflammatory effect of baclofenin vivo was established using the
ear swelling response in a mouse model with C57BL/6 mice for delayed-type hypersensitivity (DTH),
using DNFB as a contactallergen. In this model, baclofen administered during the resensitization phase
significantly reduced the ear swelling response in a dose-dependent manner (P < 0.001). Immunohisto-
chemistry analysis revealed significantly lower infiltration of CD45+ cells within the ears of baclofen
treated mice, indicating that leukocyte influxis reduced. This difference in leukocyte recruitment may
be due to desensitization of chemokine receptors mediated by baclofen. Indeed, migration of leuko-
cytes inresponse to several chemokines such as CTAK, MCP-1, Rantes, SDF 1 alpha,Fractalkine and
IP-10 was significantly reduced in the presence of baclofen. We were able to rule out chemokine recep-
tor internalization as a potential cause for reduced chemotaxis, as this did not occur in the presence of
baclofen. Moreover, cytokinesecretion of activated PBMCs altered by baclofen, including a 40% reduc-
tion inTNF-a secretion. Finally, we treated two patients with known contact allergies. During the sec-
ond week of baclofen treatment (20 mg/day), patch tests with their known contact allergens were
repeated. This treatment did not cause adverse events. One patient with a previously week reaction to
nickel (+) had a negative patch test response, whereas the other patient who previously showed
numerous moderate to pronounced reactions (++ — +++) to several contact allergens still exhibited
readily detectable positive patch test reactions at ¢ = 48 h and ¢ = 72 h. These results demonstrate pro-
tective role for a GABA B receptor agonist in contact allergy and points towards a possible therapeutic
exploration of this approach.

P003

Proliferation of skin-homing lymphocytes induced by the «-nascent
polypeptide-associated complex (NAC, Hom S2) in adult patients

with atopic dermatitis

A. Heratizadeh', I. Mittermann?, H. Balaji', R. Valenta® and T. Werfel' 'Department of
Dermatology, Hannover Medical University, 30449 Hannover, Germany; *Division of
Immunopathology, Center for Physiology and Pathophysiology, Department of Pathophysiology,

Vienna General Hospital, Medical University of Vienna, 1090 Wien, Austria

In previous studies it has been shown that the serum of some patients suffering from atopic dermatitis
(AD) contains IgE autoantibodies to antigens which may be present in inflamed skin. In order to
investigate mechanisms of ‘autoallergy’ for AD we studied immunological responses to the auto aller-
gen Hom S2, the humantranscriptional coactivator a-nascent polypeptide-associated complex («-NAC)
in detail. Sera of 165 patients with AD were screened for the presence of specific IgE antibodies to
NAC. Specific proliferation of CESE labelled blood lymphocytes from AD patients was investigated by
flow cytometry. T cell clones (TCC) were generated from peripheral blood as well as from biopsies of
lesional skin and the phenotype and cytokine patterns were determined. Furthermore, control experi-
ments were performed in order to elucidate whether in the present study antigen presentation occurs
dependently of monocytes. For this purpose proliferation of blood derived CD4+ T cells following sti-
mulation with rNAC was assessed in the presence of either untreated or formaline fixed monocytes.
Sensitization to rNAC was detected in >20% of adult AD patients. INAC induced proliferation of cir-
culating T cells was similar in patients and control individuals. rHom S2 induced a significantly higher
proliferation of CCR4+ (compared to CCR4-) and of CLA+ (compared to CLA-) putative ‘skin-hom-
ing’ T cells from the circulation. rINAC-reactive TCC were preferentially CD8+ in the blood and CD4+
in the skin and produced high levels of IFN-y. Limiting dilution assays revealed a high proliferation of
skin-infiltrating lymphocytes in the presence of rINAC compared to control cultures. Marked prolifera-
tion of blood derived CD4+ T cells following stimulation with rNAC was observed in the presence of
untreated but not of formaline fixed monocytes. NAC appears to be a potent auto antigen in adult
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patients with AD inducing both humoral and cellular responses which may be relevant for cutaneous
inflammation in AD.

P004

Recombinant allergen-based micro array: detection of specific IgE to
unexpected glove-derived allergens in a mouse model

M. Busch!, C. Schréder?, J. M. Baron?, H. Ott?, T. Bruckner’, T. L. Diepgen3 and

V. Mahler' 'Department of Dermatology, University Hospital Erlangen, 91052 Erlangen, Germany;
2Department of Dermatology, University Hospital Aachen, Aachen, Germany; *Department of Clin.
Social Medicine, University of Heidelberg, Heidelberg, Germany

Most medical gloves are produced with a low content of natural rubber latex (NRL) protein. However,
they may be substituted by proteins of foreign origin to maintain specific properties of the material.
Aim of this study was to investigate the allergenicity and immunogenicity of unexpected proteins (i.e.
soy and casein) compared to NRL proteins in a murine model in BALB/c mice. All respective allergen
sources (extracts from three brands of NRL gloves, soy and casein) were able to induce significant
allergen-specific IgE and IgGl-responses. In mean, highest IgE-induction occurred after immunization
with NRL, succeeded by soy and casein. Certain individuals from each treatment group exhibited levels
of specific IgE as high as due to NRL. To further analyse specific IgE-responses on a single allergen
level we established a micro-array based on recombinant allergens for allergen-specific murine IgE
detection. Besides specific IgE against rHev b 3, 6, 7, 8 and 11 (contained in the extracted NRL gloves),
specific IgE against kappa casein (also contained in NRL gloves as unexpected protein) could be
detected in mice immunized with NRL glove extract. These findings indicate a sensitization potential
of contained foreign proteins which may lead to a shift and de novo increase in sensitization to the
finished NRL products in man.

P0O05

Mast cells mediate pro-inflammatory effects of Vasointestinal Peptide
(VIP)

A. Smorodchenko, M. Metz, M. H. Torvinen, F. Siebenhaar and M. Maurer Charité —
Universititsmedizin Berlin, Allergie-Centrum-Charité, Berlin

Vasoactive intestinal peptide (VIP) is a neuropeptide with a broad spectrum of biologic functions,
including the modulation of innate and adaptive immunity. Recently, VIP has been shown to induce
inflammation in murine and human lung. Because of this, VIP has been proposed to contribute to
chronic inflammatory lung diseases including asthma and COPD. In contrast, little is known about the
effects and functions of VIP on other organs including the skin. To assess skin responses to VIP we
injected C57BL/6 mice intracutaneously with VIP and assessed its effects. Interestingly, we found that
VIP induced strong and dose-dependent immediate hypersensitivity-like skin reactions in concentra-
tions ranging from 100 nM to 100 uM as assessed by measuring skin thickness. Response maxima were
detected 30 min after injection for all concentrations tested, and swelling responses and earthickness in
all reactions returned to baseline levels at 6 h after injection. These findings suggested that VIP-induced
inflammation involves the activation of skin mast cells. Therefore, we assessed the effects of VIP on
mast cell-dependent skin inflammation by investigating passive cutaneous anaphylaxis in mice treated
with the VIP receptor antagonist D-p-Cl-Phe6, Leul7 or vehicle. Notably, we found that mastcell-driven
skin inflammatory responses to IgE and allergens are markedly down-regulated in VIP antagonist-trea-
ted as compared to vehicle-treated mice (=52.0%, P < 0.05). Taken together, our observations indicate
that the pro-inflammatory effects of VIP in murine skin are, at least in part, mast cell-mediated, and
that VIP contributes to type-I allergic skin inflammation by activating mast cells. These results charac-
terise VIP as a potential target for novelanti-inflammatory strategies of treating allergic skin disorders.

P006

Proinflammatory slanDC (6-sulfoLacNAc+ dendritic cells) in atopic
dermatitis

W. Baran', A. Hinsel?, C. Semmler', A. Kénig', M. Meurer' and K.

Schikel? !Universitiitsklinikum, Technische Universitiit Dresden, Klinik und Poliklinik fiir
Dermatologie, 01307 Dresden, Deutschaland; ?Medizinische Fakultiit, Technische Universitit Dresden,
Institut fiir Immunologie, 01307 Dresden, Deutschland

Langerhans cells and inflammatory dendritic epidermal cells are suggested to play important roles
in the pathogenesis of atopic dermatitis (AD). We previously described the population of slanDC
which have a high T cell stimulatory capacity and which stand out by their high level production
of IL-12 as well as TNFu. SlanDC were previously described in human blood as well as in the
inflammatory infiltrate of psoriasis and rheumatoid arthritis. In this study we asked whether
slanDC may contribute to the immunopathology of atopic dermatitis. With the help a slanDC-spe-
cific mAb biopsies obtained from patients with chronic AD lesions (n = 15) were studied. SlanDC
were frequently found in the perivascular inflammatory infiltratein all tissues studied. The epidermis
was always devoid of slanDC. When studying the phenotype of slanDC in blood (n = 16) of
patients with AD we observed a significantly higher expression of CD86 (B7-1) compared to
healthy controls. SlanDC cultured over night in the absence of any stimuli displayed a strong upre-
gulation of HLA-DR, CD83 and CD86. Again, the expression of CD86 was significantly higher in
slanDC from patients with AD. In accordance with their high proinflammatory capacity described
previously by our group, LPS-stimulated slanDC of patients with AD displayed a much higher pro-
duction of TNFo??as well as IL-12p40/70 compared to monocytes (P = 0.007 and 0.0001). Further-
more, slanDC of patients with AD when compared with that of healthy controls showed an
unaltered capacity to produce high levels of IL-12, as studied on the single cells level. Taken
together we demonstrate the presence of proinflammatory slanDC in lesional skin of atopic derma-
titis and describe slanDC in blood expressing high levels of the costimulatory molecule CD86.
Moreover, slanDC in blood of patients with AD can serve as high level producers of IL-12 as well
as TNFo. We therefore conclude that slanDC may significantly contribute to the immunopathology
seen in chronic AD.

© 2008 The Authors
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NiSO4 but not CoCl2 or CrCI3 induce Caspase-8 and -9 activation in
lymphocytes and monocytes irrespective of the patch test reactivity
of the blood donors

B. Summer, V. Dietrich, R. Eben and P. Thomas Ludwig-Maximimilians-Universitiit, Klinik und
Poliklinik fiir Dermatologie und Allergologie, 80337 Miinchen

Apoptosis is a normal phenomen to regulate the cellular homeostasis. There are two pathways for the
apoptosis induction, the receptor mediated (activates Caspase-8) and the mitochondrial pathway (acti-
vates Caspase-9). We wondered, if nickel allergic and non allergic individuals would show different
apoptosis of their PBMC upon stimulation with the respective antigen in vitro. Sixteen nickel allergic
(patch test positive) and 20 non allergic individuals took part in the study. Lymphocytes and mono-
cytes were isolated from the heparinized blood with magnetic beads after density centrifugation. One
hundred four cells per well were incubated for 24 h with NiSO4, CoCl2 and CrCl3 (concentration
1% 10 M=3.5 x 10 M). Active Caspase-8 and -9 was assessed by a luminometric assay. Nickel aller-
gic and the non allergic individuals showed similar cellular response. Stimulation with nickel led to a
strong activation of Caspase-8 and -9 in both, lymphocytes and monocytes of the nickel allergic and
non allergic individuals (Maximum 20891 RLU). On the other hand, CoCl2 and CrCl3 did not induce
apoptosis. We thus conclude, that nickel can induce apoptosis by both pathways — but without rele-
vance for the nickel contact allergy. Further studies will elucidate potentially different metal-induced
proinflammatory mechanisms.

P008

Cellular and humoral mechanisms of tolerance induction on specific
immunotherapy (SIT) with birch pollen allergens

C. Mébs', C. Slotosch!, C. Veldman', H. Loffler’ and M. Hertl' 'Department of Dermatology and
Allergology, Philipps University, 35037 Marburg, Germany; *Department of Dermatology, SLK-Clinics,
74078 Heilbronn, Germany

The therapeutic benefit of SIT is well documented even though immunological alterations and pathophy-
siological cellular mechanisms affected by SIT and associated with the amelioration of allergic diseases are
still subject to current investigations. In particular, the modulation of regulatory T cells (Treg) during SIT
in correlation to successful allergy treatment is of major interest. In this study, we analysed the occurrence
and frequencies of birch pollen allergen (Bet v 1)-specific Thelper (Th) 1, Th2 and type 1 Treg (Tr1) cells
of fifteen birch pollen allergic patients as well as allergen-specific IgE and IgG4 antibodies in peripheral
blood before SIT and 1, 3, 6, 12 months after initiation of SIT with birch pollen allergen. ELISPOT analy-
sis of peripheral blood mononuclear cells of the birch pollen allergic patients showed a decrease of the
initially Th2-dominated immune response to Bet v 1 in favour of a preferential Thl response 1 month
after beginning of SIT. Furthermore, the frequencies of Bet v 1-specific IL-10-secreting Trl-like cells
increased during SIT resulting in a decreased Th2/Tr1 ratio accompanied by an increase of Bet v 1-specific
IgG4 whereas Bet v 1-specific IgE levels did not significantly change. These findings suggest that Bet v
1-specific Trl cells and Bet v 1-specific [gG4 may be directly implicated in the induction of tolerance
against the major birch pollen allergen, Bet v 1. Our data thus support the current concept that induction
of allergen-specific Treg may be a major event on SIT. Monitoring allergen-specific Trl cells in addition
to IgG4 may represent useful prognostic markers on SIT in immediate type allergy.

P009

Lipoteichoic acid can attenuate mast-cell dependent
allergicinflammation

S. Mrabet-Dahbi, M. Metz and M. Maurer Charité-Universititsmedizin Berlin, Klinik fiir
Dermatologie, Venerologie undAllergologie, 10117 Berlin

The activation of mast cells (MCs) is crucial for raising pathogen-related innate and adaptive immune
responses and for inducing IgE-associated allergic inflammation. As of yet, very little is known about
the combined effects of MC activators linked to both host defense [such as Toll-like receptor (TLR)-
ligands] and allergy, i.e. IgE and allergen, even though both forms of stimuli often occur at the same
time and skin site. Recently, the TLR2 ligand lipoteichoic acid (LTA) has been shown to lower human
MC Feepsilon RI expression and IgE-induced degranulation in vitro. Here, we speculated that LTA can
also down-regulate MC activation and MC-dependent type I reaction in vivo, and we tested this
hypothesis using a murine model of passive systemic anaphylaxis (PSA). To this end, we sensitized
C57/BL6 mice intraperitoneally with DNP-specific IgE in the presence or absence of LTA and then
monitored the anaphylactic response to DNP challenge by measuring rectal temperatures over a period
of 90 min. Both experimental groups displayed a fast and virtually identical drop of core body
temperature. In contrast, LTA-treated mice exhibited a very quick recovery (within 30 min) from the
anaphylactic reaction as compared to the non-LTA treated mice, showing significantly lower body
temperatures at the same time point after challenge. Interestingly, the application of LTA during the
challenge phase did not result in a down-regulation of allergic responses. To identify the underlying
mechanisms, we treated peritoneal MCs with DNP-specific IgE and with LTA followed by subsequent
FACS analysis. Notably, LTA treatment significantly down-regulated MC-FcepsilonRI expression and
binding of IgE (60%/30%; P < 0.05). LTA/IgE-complexes were not involved as the addition of LTA
upon overnight incubation with DNP-specific IgE showed similar down-regulatory effects on IgE bind-
ing. Collectively, these data implicate that LTA functions as a negative regulator for MC-dependent
type-I reaction through down-regulation of FcepsilonRI expression and IgE binding. Thus, LTA might
be a promising and novel therapeutic tool to control MC-mediated type-I allergic responses.

P010

Establishment of a highly sensitive lymphocyte activation test (LAT)
topara-phenylenediamine (PPD) to avoid severe skin test reactions in
PPDallergic patients

M. Kneilling, U. Caroli, C. Grimmel, B. Holz, J. Fischer, M. Rocken and T.

Biedermann Department of Dermatology, Eberhard Karls University, 72076 Tiibingen, Germany

In patients sensitized to p-phenylenediamine (PPD), allergic reactions in response to black hair dye are
increasingly eliciting severe skin reactions including massive cutaneous and subcutaneous edema and
lymph node hyperplasia even necessitating hospitalization. In these patients, sensitization was mostly
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acquired by previous application of temporary black ‘henna’ tattoos. We examined nine patients with
severe skin and lymph node reactions of the head and neck, temporary black tattoos in the history and
recent use of permanent hair dyes. These patients responded vigorously to epicutaneous patch testing
with PPD leading to bullous reactions with the risk of scar formation. Patch test titrations with 0.5%,
0.1% and 0.01% PPD revealed severe test reactions using 0.1% PPD but negative results with 0.01%
PPD in most cases. We therefore intended to establish an in vitro test system to diagnose PPD allergy.
To this end, PBMC from these patients as well as six patch test negative controls with or without history
of using permanent black hair dye were activated with titrated concentrations of PPD with or without
IL-2 supplementation. After 6 days, thymidine was added to the culture and T cell proliferation was
determined 18 h later. In eight out of nine patients with severe allergic reactions to PPD, lymphocyte
activation test (LAT) was positive with PPD-specific lymphocyte proliferation at least twofold above
background. In only one patient, PPD-specific LAT was positive with IL-2 supplementation only, in all
others, PPD specific LAT was reactive with and withoutIL-2. None of the control PBMC responded to
PPD demonstrating lymphocyte proliferation not above unstimulated PBMC values. Identical results
were obtained when the LAT with PPD was repeated several times over a 10-months-periodindicating a
long-lasting presence of PPD specific memory T cells in peripheral blood of highly sensitized indivi-
duals. These data clearly show that LAT with PPD is a highly sensitive and specific in vitro test system
to prove PPD sensitization in patients with severe reactions. With this sensitive in vitro test system we
can avoid severe test reactions and booster effects following even titrated patch tests with PPD.

PO11

Grass pollen extracts modify the mediator release from human
primary keratinocytes

C. Blume, T. Jiger, H. Behrendt and C. Traidl-Hoffmann Division of Environmental Dermatology
and Allergy GSF/TUM, ZAUM — Center for Allergy and Environment, Technische Universitiit
Munich, 80802 Munich, Germany

Background: Keratinocytes play an integral part of the dermal immune system, e.g. by their ability to
release mediators like cytokines and chemokines. Since keratinocytes are one of the first cells exposed
to airborne allergen carriers such as pollen grains they are most likely involved in the outcome of the
subsequent immune response. As recently shown, pollen grains function not only as allergen carriers
but also contain oxidases and pollen associated lipid mediators (PALMs). Besides their capacity to acti-
vate granulocytes, PALMs also modulate dendritic cells function in a way that lead to aT-helper (Th2)
responses in Vvitro.

Objective: The aim of this study was to investigate the effect of grass pollen extracts on human pri-
mary keratinocytes with respect to chemokine release in steady state or in an inflammatory in vitro
skin model.

Methods: Primary human keratinocytes of non-atopic donors were stimulated with IFN-y? and/or
TNF-a?and subsequently incubated with aqueous grass pollen extracts (APE). Effects on chemokine
and cytokine production were investigated on mRNA (Real-Time PCR) and protein level (ELISA).
Results: APE blocked the IFN-y-induced production of Thl chemokines CXCL10, CXCL11 and CCL5
as well as of the Th2 chemokines CCL17 and CCL22. A decreased release of these chemokines was also
observed after co-stimulation with IFN-y?and TNF-a?with APE. In contrast, the release of GM-CSF
and IL-1f?was increased by APE in keratinocytes and in our inflammatory skin model.

Conclusion: Our data indicate that pollen derived factors provide a signal for human keratinocytes
which leads to a modified mediator release. The induction of GM-CSF and IL-1f suggests that pollen
itself harbour mediators which can induce a micro milieu promoting maturation and emigration of
epidermal/dermal dendritic cells.

P012

Reduction of contact allergic ear swelling by topically applied
cannabinoids: new treatment approaches for inflammatory skin
diseases

E. Gaffal, R. Steuder, A. Lukas and T. Tiiting Laboratory of Experimental Dermatology,

Department of Dermatology, University of Bonn, Germany

Cannabis preparations have been used in traditional medicine for the treatment ofinflammatory dis-
eases. The major constituents of the plant Cannabis sativa are A9-THC, Cannabinol (CBN) and Canna-
bidiol (CBD). We recently demonstrated the anti-inflammatory potential of A9-THC in experimental
contact hypersensitivity (CHS) in wild type mice. Because A9-THC can display psychoactive side-effects,
we now examined the anti-inflammatory potential of topically applied CBN and CBD, which donot
possess any psycho activity. CHS was induced in C57BL/6 mice by application of 0.2 % DNFB on the
shaved abdomen and elicited by painting the ears with 0.3 % DNFB. Ear swelling was measured after 24
and 48 h. A9-THC, CBN and CBD or vehicle control were applied topically immediately before and
24 h after challenge. Contact allergic ear swelling was measured and histopathological analyses were per-
formed on inflamed skin. To examine the effect of cannabinoids on lymphocyte activation in vitro, we
measured the IL-2 and IFNy??production of ConA-stimulated spleen cells in the absence or presence of
A9-THC, CBN or CBD. Topical treatment with A9-THC, CBN or CBD significantly reduced contact
allergic ear swelling even after repeated elicitation. CBD displayed the most effective anti-inflammatory
action followed by A9-THC and CBN. Histological analysis demonstrated diminished numbers of infil-
trating CD3+, Gr-1+- and MHC-II+-cells. When tested in vitro CBN and CBD significantly reduced
IL-2 and IFNy secretion of activated lymphocytes. Taken together, our results demonstrate that the
non-psychoactive cannabinoids CBN and CBD have an anti-inflammatory effect in the skin vivo which
may be mediated in part by reduction of cytokine secretion and recruitment of inflammatory cells to
the skin. Therefore, plant derived cannabinoids such as CBD, which was the most effective compound
in our studies, may be useful for the treatment of inflammatory skin diseases.

© 2008 The Authors
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Differentiation between cross-reactive carbohydrate

determinant- and peptide-specific IgE-binding: comparison

of three automated detection systems

U. Jappe'?, M. Hoffmann?, C. Huebsch-Mueller?, A. Enk? and M. Raulf-Heimsoth® 'Division of
Allergology, Paul-Ehrlich-Institut, 63225 Langen, Germany; *University of Heidelberg, Dermatology,
69115 Heidelberg, Germany; *Research Institute of Occupational Medicine of the
Berufsgenossenschaften (BGFA), Ruhr-University 44789 Bochum, Germany

Cross-reactive carbohydrate determinants (CCD) are probably the most widely occurring IgE epitopes,
their clinical relevance, however, still being discussed. They seem to decrease specificity of in vitro
allergy diagnostics. This study investigated whether the CCD-phenomenon is probably dependent on
the detection method. Sera of 34 insect sting allergic patients with IgE to the venom of both, honey
bee (HB) and yellow jacket (YJ), were investigated with CCD-allergens: bromelain (BRO),horse radish
peroxidase (HRP) in CAP FEIA (CAP) (Phadia), allergens coupled to a solid ImmunoCAP matrix,
Immulite (IML) E 2000 (DPC Biermann), based on liquid phase technology, and with HB and YJ
extracts as well as the non-glycosylated recombinant allergens Api m 1 (HB) and Ves v 5 (Y])(ALK-
Abello) in the ADVIAC entaur Allergy Screen Assay (Bayer HealthCare Diagnostics Division), based
on a reverse sandwich architecture with monoclonal mouse anti-human IgE covalently bound to para-
magnetic particles in the solid phase and capturing the sample IgE. All sera had IgE to both insect
venoms in CAP, whereas it was 88% in IML, 33% in ADVIA. In IML 3/4 HB-IgE-negatives were
highly positive for YJ-IgE, 1/4 was only positive for HRP- and BRO-IgE, and another one was negative
for YJ-IgE. In CAP, 24/34 (71%) had IgE to BRO, 27/34 (79.4%) to HRP. In IML, 20/34 (59%) had
IgE to BRO, 25/34 (74%) to HRP. In ADVIA, 29/33 had IgE to YJ-, 14/31 to HB extract, 11 to both.
12/34 bound only to Api m 1, 26/34 to Ves v 5, 8/34 to both. IML-results not corresponding with
CAP showed accordance with ADVIA in 4/4 HB-IGE negatives, 3/4 being positive for YJ-IgE in both
systems. The serum only HRP- and BRO-IgE-positive in IML had YJ-IgE in ADVIA. CCD-IgE were
detected in both, CAP and IML, HRP being the dominant CCD-allergen. As in CAP the CCD-
IgE-detectionvia BRO and HRP was comparable, these epitopes seem to be equally presented on
the different ImmunoCAPs. The differences between BRO and HRP in IML might be due to the CCD-
presentation in these allergens in liquid phase. Increase in test specificity may be achieved by parallel
testing of CCD- and relevant recombinant allergens.

P014

TRAIL-R2 expression and function in murine mast cells

S. Grotha and K. Hartmann Department of Dermatology, University of Cologne, 50937 Cologne,
Germany

Tumour necrosis factor (TNF)-related apoptosis inducing ligand (TRAIL) belongs to the TNF family.
Another member of the TNF family, CD95 ligand, has been shown to induce apoptosis in murine mast
cells. To explore whether TRAIL is also capable of controlling survival of murine mast cells, we investi-
gated the expression and function of mDR5 (TRAIL-R2, KILLER), the only murine TRAIL receptor
with an active death domain, in the murine mast cell line C57 and in bone marrow-derived mast cells
(BMMC). Using FACS analysis, both cell types were found to constitutively expressmDRS5. The imma-
ture C57 cells showed more pronounced expression than BMMC. Comparing BMMC cultures incu-
bated with IL-3 alone or IL-3 and stem cell factor (SCF), SCF was observed to reduce mDR5
expression, suggesting that maturation of murine mast cells is associated with downregulation of
mDR5. In C57 cells, aggregation of mDR5 with TRAIL resulted in decreased viablity and increased
apoptosis measured by FACS analysis of PI uptake and binding of annexin V. C57 cells were especially
sensitive to apoptosis induced by human TRAIL, which incontrast to its murine counterpart fails to
bind to the decoy receptor mDcR1 (TRAIL-R3). BMMC were resistant to TRAIL alone, but after the
addition of the RNA synthesis inhibitor actinomycin D also exhibited apoptosis in response to mDR5
stimulation. Our results indicate that TRAIL participates in the regulation of mast cell apoptosis and
may help to develop more specific tools for the treatment of mast cell disorders.

P015

The perforin-positive portion of CLA-positive cytotoxic T lymphocytes
correlates with total serum IgE-levels in patients with extrinsic atopic
dermatitis

A. Ambach, B. Bonnekoh and H. Gollnick Clinic for Dermatology and Venereology,
Otto-von-Guericke-University 39120 Magdeburg, Germany

Allergens penetrating the skin elicit a strong IgE response in mice. Evidence for a similar pathophysio-
logical pathway in humans is lacking, but might be found within the CLA+ lymphocytic population.
Since we recently demonstrated a role for the perforin-granule system in the regulation of IgE, expres-
sion of perforin was investigated by flow cytometry in CLA+ lymphocytes and other lymphocytic sub-
populations of 22 patients with exacerbated extrinisc atopic dermatitis (fm = 14:9; 23 + 8 years of
age). Total serum IgE-level was determined using the PharmaciaCap-system (5868 + 7200 kU/1). The
SPSS software was employed for statistical analysis. The perforin+ portion within the CLA+ CD8+ and
the CLA+ CD8hi+population (32 + 18% and 32 + 20%, respectively) was significantly higher as com-
pared to perforin+ portion within the total of CD8+ cells and CD8hi+ CTLs (26 £ 0% and 19 * 8%,
respectively). Perforin expression was not found in CLA+ CD4+lymphocytes. A significant positive
correlation existed between total serum IgE-levels and the perforin+ portion of CLA+ CD8hi+ CTLs.
This was most significant in patients with IgE-levels higher than 1500 KU/l (n = 12, Pearson
coeff. = 0.67, P = 0.01). In these patients, IgE-levels also correlated significantly with the perforin+
portion of all CLA+ cells and of CLA+ CD8+ cells, but not with other T- and NK-cell subpopulations
investigated nor with SCORAD. The perforin+ portion in the total of CD8hi+lymphocytes decreased
in patients with IgE-levels higher than 8000 kU/L. The raise of the perforin+ portion of CLA+ T lym-
phocytes in correlation with raising IgE-levels may be interpreted as an attempt of the perforin system,
as a known IgE-downregulator, to counteract elevation of IgE. This may serve as evidence that the skin
is a major site for the clash between IgE-inhibiting and IgE-driving forces in humans as well.

P0O16

Proteomic identification of allergen-protein interactions at the human
epidermal immune barrier

S. Helm', P. Pankert', L. Dietz', M. Schnoelzer’ and H. J. Thierse? 'Department of Dermatology,
Venereology, and Allergology, Research Group for Immunology & Proteomics, Ruprecht-Karl-
University of Heidelberg, University Medical Center Mannheim, 68167 Mannheim, Germany;
2Deutsches Krebsforschungszentrum, Funktionelle Proteomanalyse, 69120 Heidelberg

Over the past years occurrence of allergies to small molecular weight chemicals in the western civilisa-
tion has significantly increased. The most widespread contact sensitizer is nickel (Ni) causing T cell
mediated type IV allergy. To better understand molecular mechanisms underlaying this type of allergy
we identified allergen/Ni-interacting proteins in primary human keratinocytes, as the first sensitizing
event in contact hypersensitivity (CHS).

To investigate Ni-interacting proteins in primary keratinocytes we used immobilized metal ion affinity
chromatography (IMAC) on human cell lysates. After 2-dimensionalgel electrophoresis (2-DE), gel
laser scanning (Fujifilm, FLA 5100) followed by spot picking (Bruker Daltonics, Proteineer II), trypsin
digestion and mass spectrometric analysis (Bruker Daltonics, Reflex II) more than 15 Ni-interacting
epithelial proteins were identified in isolated human keratinocytes. Comparative analysis from previous
studies revealed differential as well as similar Ni-interacting molecules in human B-cells, in-vitro gener-
ated dendritic cells (DC) and primary human keratinocytes. Among others, involucrin (a marker for
keratinocyte differentiation) and several heat shock proteins were detected, which may be involved in
initial cellular stress responses (danger signals) towards heavy metal Ni.

Conclusion: Immunoproteomic identification of Ni-interacting proteins in primary keratinocytes is an
important step in increasing the understanding of molecular mechanisms involved in the development
and the pathophysiology of human nickel allergy. Results indicate a pivotal role for heat shock proteins
and are discussed in light of Polly Matzinger’s danger theory. (This work was supported in part by the
European Union, as part of the project Novel Testing Strategies for In vitro Assessment of Allergens
(Sens-it-iv), LSHB-CT-2005 -018681, www.sens-it-iv.eu).

P017

Regulation of specific IgE-production in vitro by CD8-positive T cells
in patients with extrinisic atopic dermatitis

M. Hoefeld-Fegeler, B. Bonnekoh, H. Gollnick and A. Ambach Clinic for Dermatology and
Venereology, Otto-von-Guericke-University, Magdeburg, Germany

CD8+ cytotoxic T lymphocytes are known to regulate IgE in mice and rats. Their function in the
human IgE-system is less clear. We recently reported about a role of these cells in the regulation of
total IgE-levels in vitro in patients with extrinsic atopic dermatitis (AD). These studies were extended,
experiments were focused on specific IgE-production.

Total serum IgE-levels (n = 12) as well as specific IgE-levels (n = 10) of patients with exacerbated
extrinsic AD were determined using the Pharmacia Cap-system. The peripheral CD8+ T cell compart-
ment was characterized in parallel by flow cytometry. In addition, total and specific IgE-levels were
measured over a time period of 10 days in culture supernatant of (i) ficoll-isolated peripheral mono-
nuclear cells (PBMC), (ii) PBMC depleted of CD8+ T cells by Milteny beads and, as an additional
control, (iii) CD8-depleted PBMC reconstituted with CD8+ T cells. After depletion of >95% of CD8+
T cells, remaining PBMC produced more total as well as specific IgE as compared to controls. This
was significant at day 8-10. Total IgE-levels correlated with the portion of perforin+ CD8+ T cells of
the donor (e.g. day 9, Pearson coeff. = 0.7, P = 0.04). Specific IgE-levels correlated withCD28-expres-
sion on lymphocytes and with the percentage of peripheral CD4+ Tcells.

Our data suggest that depleting the CD8+ T cell compartment removes an IgE-regulating population.
This leads to elevated specific and total IgE-levels. Since perforin is known to regulate immunoglobulin
production in general, one may speculate that CD8+ cytotoxic T lymphocytes use their perforin-
granule system to participate in IgE-regulation in humans.

P018 (V02)

The lymphatic marker podoplanin effects wound healing

B. Gehl, B. Kremer, L. Bruckner-Tuderman and V. Schacht Department of Dermatology, University
Medical Center Freiburg, 79104 Freiburg, Germany

The 38 kDa mucin-type glycoprotein podoplanin promotes migration and adhesion of endothelial cells
by reorganization of the cytoskeleton. Our previous studies showed that podoplanin deficiency results
in congenital lymphedema. However, its biological function has remained mainly unknown. In the pre-
sent study we investigated the effect of podoplanin on wound healing, in particular the blood- and
lymphatic-vessel formation and the potency of podoplanin as a marker for lymphatic vessels ingranula-
tion tissue. Full thickness wounds were applied to the back skin of wild type and podoplaninheterozy-
gous (+) mice. The wounds were measured over a certain time course. Skin samples including the
wound edges were used for immunohistochemistry and immunofluorescence stainings. Western blot
analysis of isolated cutaneous fibroblasts and keratinocytes of wild type and podoplanin + mice con-
firmed podoplanin expression in vitro. Subsequently adhesion assays of these primary isolated cells
expressing different levels of podoplanin were performed.

Immunohistochemical stainings for podoplanin showed an increase of podoplanin expression in kerati-
nocytes of the wound edges within 7 days of wound healing. Lymphatic vessels invading the granula-
tion tissue revealed a reduced diameter inpodoplanin + mice as compared to wild type mice.
Surprisingly, circular full thickness wounds of podoplanin + mice showed a significantly reduced
wound size 24 h after wounding. Podoplanin expression levels did not alter the duration of the wound
healing process. When we applied angeld full thickness wounds to reduce wound contraction we did
not see any differences of the wound sizes of wild type orpodoplanin + mice. Adhesion assays of pri-
mary isolated keratinocytes or fibroblasts of wild type or podoplanin + mice demonstrated significantly
reduced adhesion capacities of podoplanin+ cells as compared to wild type cells.

In conclusion, we found podoplanin expression increased in the wound healing process influencing
wound contraction in vivo. Further experiments will be performed to elucidate the impact of podopla-
nin on specific components of the process of wound contraction.

© 2008 The Authors
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Guanylate-binding protein-1: a novel marker in skin lesions of human
lupuserythematosus
E. Naschberger‘, M. Herrmann?, C. Kretz’, P. H. Krammer®, M. Stiirzl' and A. Kuhn® 'Division of
Molecular and Experimental Surgery, Department of Surgery, University Hospital of Erlangen, 91054
Erlangen, Germany “Institute of Clinical Immunology, University Hospital of Erlangen, 91054
Erlangen, Germany >German Cancer Research Center, Division of Immunogenetics,
Tumourimmunology Program, 69120 Heidelberg, Germany
The large GTPase human guanylate binding protein-1 (GBP-1) is a key mediator ofangiostatic effects of inflam-
mation in vascular endothelial cells (EC). GBP-1 regulates the inhibition of EC proliferation and invasiveness
induced by proinflammatory cytokines. It has further been shown to be highly associated with EC and mono-
cytes/macrophages in vivo and has been detected in vascular skin tumours, e.g.Kaposi’s sarcoma; however, it is
not expressed in normal healthy skin. The aim of this study was to investigate whether GBP-1 may be a poten-
lupus eryth (CLE), an infl i
primarily skin manifestations. Protein concentrations of GBP-1 were determined in primary keratinocytes from
normal healthy donors (NHD) with and without stimulation by interferon (IFN)-o?and
analysis. The expression of GBP-1 was also analyzed in 30 paraffin-embedded skin biopsyspecimens from
patients with various subtypes of CLE using a specific ratmonoclonal antibody against GBP-1. In addition to
genuine and UV-induced skin lesions as well as non-lesional skin from patients with CLE, skin biopsy speci-
mens from NHD and patients with CLE were investigated by immuno histochemistry several hours after UV-
light exposure. Western blot analysis revealed that GBP-1 was induced by IFN-oand -)?in primary keratinocytes
from NHD. Moreover, we found that this protein was expressed by keratinocytes and vascular endothelial cells

tial marker in skin lesions of disease with

?using western blot

in genuine and UV-induced skin lesions from patients with different subtypes of CLE in contrast to
non-lesional skin of the same patients. No expression was seen in skin biopsyspecimens 24 and 72 h after UV
irradiation prior to lesion formation in patients with CLE and in skin biopsy specimens from NHD with and
without UV irradiation. In conclusion, we demonstrate for the first time that GBP-1 expression is up-regulated
by IFN-oand -)?in primary keratinocytes. Furthermore, the expression of GBP-1 seems to be highly associated
with skin lesions of CLE suggesting that this protein plays a role in the pathogenesis of this disease.

P020

Distribution of mast cells in tissues of patients with different
skintumours

M. Ohle!, N. Maa8}!, D. Gmnebergs, T. C. Fischer® and P. Welker' 'Charite, Anatomie, 10115
Berlin; *Charite, Dermatologie, 10115 Berlin; 3Charite, Arbeitsmedizin, 12207 Berlin

Mast cells are likely to play a role in tumour cell-immune system interactions. As elevated numbers of tryp-
tase-positive mast cells have previously been reported for bone marrow infiltrates of different lymphomas,
the present study was designed to assess mast cell numbers and distribution, vasculature and the influence
of the nerve system in different skin tumours.

Skin biopsies of patients with cutaneous B-cell- (BL), pleomorphic T-cell lymphomas(PTL), mycosis fun-
goides (MF), dysplastic nevi (DN) and malignant melanoma (MM) were subjected to histochemical staining
with toluidine blue and immunohistochemistry for mast cell tryptase and chymase, c-Kit, CD34, CD31
andvasoactive intestinal polypeptide receptor 2 (VIPR2/VPAC2) and compared to normalcontrol (C) tissues.
In sections of all three lymphoma types, elevated numbers of mast cells were foundin the marginal zones of
the tumour infiltrates when compared to control tissues (C: 53 + 15/mm? BCL: 85 + 48/mm% MEF:
108 + 22/mm? PTL: 135 + 81/mm’). In the BL (44 + 23/mm’) and PTL (48 + 28/mm’) infiltrates,
decreased numbers of tryptase-positive cells were present whereas in MF infiltrates (85 + 46/mm?), the
numbers were increased to control specimen. Analysis of staining pattern revealed an activated mast cell sta-
tus in the infiltrates if compared to the marginal zone. In sections of DN (98 + 26/mm?) and MM
(96 + 39/mm?) the number of cells stained with mast cell markers were elevated compared to normal skin
(58 + 22/mm®), especially closed to the vasculature. In all investigated pathological tissues higher numbers
ofCD31-positive blood vessels were detected. VPAC2 expression, mainly expressed atmast cells, is upregu-
lated in tissues of patients with MF, DN and MM.

In summary, the present studies demonstrate an altered mast cell tissue distribution and staining pattern in
different types of skin tumours. These changes may reflect a role of mast cells in tumour-immune system

interactions.

P021

In vivo evidence for persistent activation of macrophages, oxidative
damage and accelerated aging of ulcer-adjacent fibroblasts in chronic
venous leg ulcers

A. Sindrilaru', N. Gall', K. Welt!, C. Baican?, T. Peters', T. Veleva-Oreschkova', H. Wang', J.
Weiss', M. Wlaschek' and K. Scharffetter-Kochanek' !Universitit Ulm, Klinikum fiir Dermatologie
und Allergologie, 89081 Ulm, Deutschland; >Universitiit Cluj-Napoca, Klinikum fiir Dermatologie,
400006 Cluj-Napoca, Rumdnien

So far, in vivo evidence for oxidative stress-induced impaired wound healing is scarce. Here we analyzed the
oxidative damage in inflammatory cells and its pathogenic impact on the potential acceleration of irreversi-
ble aging of dermal fibroblasts in chronic venous leg ulcers of six patients with non-healing ulcerspersisting
for >6 month despite of consequent compression therapy. Immunostaining of skin biopsies from ulcer mar-
gins revealed an abundant and persistent inflammatory infiltrate mainly consisting of CD68+ macrophages.
These were highly activated with substantial up-regulation of the classical activation markers] 2-integrins
and iNOS as compared to moderate and transient induction in acute wounds. In chronic, but not in acute
wounds, macrophages were identified to be the major source of ROS at toxic concentrations with strong
expression of 8OHAG, indicating oxidative stress-induced DNA damage.

Protein oxidation assessed by the formation of carbonyl derivatives in oxyblotanalyses was significantly
increased in the ulcer margin, but not in clinically unaffected skin from the same leg of the same patient.
Interestingly, a 50 kDa protein was highly oxidized in all ulcers but not in unaffected skin suggesting it to
be a preferred target for oxidation in non-healing ulcers. Importantly, resident fibroblasts highly expressed
the DNA-damage associated? H2AX, a marker indicative of cellular growth arrest and senescence. In addi-
tion, immunostaining for p16, which was recently identified as a robust in vivo marker for irreversible skin
aging, showed a substantially increased number of p16-positive fibroblasts in the dermis adjacent to chronic
venous leg ulcers but not in unaffected skin from the same patients. These data suggest that the continuous
activation of macrophages results in a persistent pro-oxidant milieu with subsequent acceleration of localized
and irreversible senescence of fibroblasts eventually resulting in functional incapacity to promote wound
healing. Hence, rigorous debridement or even shaving of the ulcer margins with irreversibly senescent fibro-
blasts may be the therapy of choice in recalcitrant leg ulcers.

Abstracts
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Transcriptional profiling identifies an interferon-associated host

immune response in invasive squamous cell carcinoma of the skin

J. Wenzel', S. Tomiuk?, S. Zahn', A. Vahsen', A. Wiechert', S. Mikus', M. Birth?, M. Scheler',

D. von Bubnoff!, J. M. Baron?, H. F. Merk®, C. Mauch®, T. KriegS, T. Bieber!, A. Bosio?,

K. Hofmann?, T. Tiiting' and B. Peters® 'Department of Dermatology, University of Bonn, Bonn;
Miltenyi Biotec, MACSmolecular, Koln; *Department of Dermatology, University of Cologne, Koln;
“Department of Dermatology, University Hospital RWTH Aachen, Aachen

Squamous cell carcinoma (SCC) and basal cell carcinoma (BCC) represent the two most common
types of non-melanoma skin cancer. Both derive from epidermal keratinocytes but show a distinct
biological behaviour.

Here we present transcriptional profiling data of a large cohort of tumour patients (SCC, n = 42; BCC,
n = 114). Differentially expressed genes reflect the known morphological features of SCC and BCC includ-
ing cytokeratin pattern, cell proliferation and tumour-matrix interaction. Importantly, SCC showed upregu-
lation of interferon (IFN)-associated genes (Mx1, IRF1, IFI30, CXCL9, IDO) and of MHC-molecules which
correlated closely with the expression of matrixmetalloproteinases (MMP3, MMP12). In situ hybridisation
and immunohistological examinations confirmed the lesional expression of IFN-inducible genes
(MxA,CXCL9) which was accompanied by a CXCR3+ cytotoxic inflammatory infiltrate. Upregulation of
indoleamine 2, 3-dioxygenase (IDO) was observed at the edges ofinvasive SCC.

These analyses revealed a close correlation between a specific MMP-expression pattern, indicating invasive
growth, and the induction of an IFN-associated host immune-response, suggesting a role for endogeneous
induction of the IFN-system which may participate in tumour immuno surveillance and immuno editing.
Our results support earlier mouse data, showing the importance of the IFN-system in tumourimmune-con-
trol. Of note, the IFN-signature was almost absent in organ transplant recipients under long term immuno-
suppression, what might be one explanation for the significant higher incidence of SCC in these patients.

P023

The collagen VII hypomorph develops pseudosyndactyly, a key
symptom of recessive epidermolyis bullosa, as a result of aberrant
contractile fibrosis-implications for therapy

A. Fritsch!, S. Lockermann', J. S. Kern', R. Fissler? and L. Bruckner-Tuderman' 'Molecular
Dermatology, University Medical Center of Freiburg, Freiburg, Germany; *Max-Planck-Institute of
Biochemistry, Molecular Medicine, Martinsried, Germany

Dystrophic epidermolysis bullosa (DEB) is a severe skin fragility disorder caused bymutations in the gene
encoding collagen VII, COL7A1. The key symptoms include blistering of skin and oral/esophageal mucosa,
nail dystrophy and development of mutilating deformities of hands and feet. Analysis of disease pathogen-
esis is aprerequisite for development of biologically valid therapies. To this end, we generated a collagen VII
hypomorph by intronic insertion of a PGK-Neo-cassette into Col7al.Homozygous mice exhibit a phenotype
closely resembling severe human recessive DEB: blistering of skin and oral mucosa, nail dystrophy, pseudo-
syndactyly and growth retardation. The phenotypic abnormalities were caused by an aberrant splicing of
the collagen VII mRNA due to interference of the PGK-Neo cassette and, consequently, reduction of col-
lagen VII levels in the skin to about 10% of the wildtype levels. This led to frequent dermal-epidermal
separation below the laminadensa. In the extremities of homozygous animals, blister formation was fol-
lowed by an aberrant wound healing with persistent inflammation and increased expression of IGF-beta 1
and connective tissue growth factor, CTGF. This caused excessive fibroblast-to-myofibroblast differentiation
and strong deposition of tenascin C in the dermal matrix. The fibrotic tissue changes and contractile forces
established by themyofibroblasts led to development of pseudosyndactyly, loss of digits and, in somecases,
complete synecchia of the paw. Bony structures remained intact, except forosteopenia, as shown by X-ray
and MR imaging. The severe dermal fibrosis and abnormal microenvironment at sites of repeated mechani-
cal injury may also underlie the development of epithelial skin cancer predominantly in those areas. Our
observations explain the mechanisms and progression of the mitten deformities in human recessive DEB
and disclose potential novel targets for pharmacological intervention. It is conceivable that anti-inflamma-
tory agents or inhibitors of TGF-betal signalling may prove valuable in the prevention of the aberrant
contractile fibrosis. Our hypomorphic mouse model is ideally suited for testing such treatment
regimensfor DEB.

P024

Caspase-14 expression is increased in lesional skin of atopic
dermatitis

E. Proksch, C. Neumann, R. Folster-Holst, J. M. Jensen and T. Schwarz Universitiit Kiel,
Univ.-Hautklinik Kiel, 24105 Kiel, Deutschland

Caspase-14 is an aspartate specific proteinase, whose expression is restricted to the suprabasal epidermal
layers. Activation of caspase-14 is associated with terminal differentiation. A significantly reduced expression
of caspase-14 was reported forpsoriasis, which is characterized by a disturbed epidermal differentiation. Cas-
pase-14-deficient mice showed scaly skin with reduced stratum corneum hydration and increased transepi-
dermal water loss, a sign of disturbed skin barrier function. These effects in the deficient mice were related
to a reduced proteolytic cleaving of profilaggrin to filaggrin. Filaggrin is important for keratin assembly
during epidermal differentiation and skin barrier formation and filaggrin break down products are impor-
tant for stratum corneum water binding. Recently, it was found that loss-of-function mutations in the filag-
grin gene are present in about 20% of atopic dermatitis (AD) patients. It was subsequently proposed that
these filaggrin mutations are responsible for reduced skin barrier function and dry skin. In turn, this
implies that the cause of disturbed skin barrier function in the remaining 80% of AD patients remains to
be determined. We showed previously that filaggrin protein expression is impaired in non-lesional and
lesional skin of our patients with AD in general. Therefore, we asked whether the expression of caspase-14
is reduced in AD. We performed immunohistochemical staining of normal skin (healthy controls), psoriatic
and AD lesional and non-lesional skin using a polyclonal anti-caspase-14 antibody. We found that expres-
sion of caspase-14 was significantly reduced in lesional, but not in non-lesional skin of psoriasis compared
to normal skin, confirming previous observations. In contrast, AD lesional skin showed a significantly
increased expression of caspase-14 with strong staining of the entire suprabasal epidermal layers. In non-
lesional AD skin an unchanged or a slightly increased expression of caspase-14 was found. These surprising
findings of increased caspase-14 expression in lesional skin were confirmed by Western blot analysis of pro-
tein extracts from the epidermis. Treatment of AD with betamethasone or pimecrolimus slightly reduced
caspase-14 expression. The present results argue against a reduced expression of caspase-14 as a cause for
the reduced filaggrin expression and the disturbed skin barrier function in AD.

© 2008 The Authors
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P025

Does the human cytokeratin 8 represent a novel target protein to

S. aureusadhesion?

M. Haim, K. Onder and J. Bauer Salzburger Landeskliniken, Molekularbiologisches Labor
Dermatologie, Salzburg

Staphylococcus aureus is a major human pathogen which causes a variety of infections and toxinoses
ranking from superficial skin infections to deep seated infections. Furthermore S. aureus is also the
major cause of hospital acquired infections of surgical wounds. For its pathogenicity S. aureus expresses
a multiplicity of virulence factors. Prerequisite for colonization and the resulting infection is the adher-
ence of S. aureus to host proteins. Adherence to human extracellular matrixproteins is mediated by
adhesins, so called MSCRAMM (microbial surface components recognizing adhesive matrix molecules).
An adhesion assay, using a Cytokeratin 8 (CK 8) protein, expressed recombinantly in E. coli, has shown
a strong binding of S. aureus to CK 8. These binding affinity is comparable with the adherence of
S. aureus to already known host target proteins, e.g. fibrinogen and aortic elastin. Control experiments
exclude unspecific binding (e.g. stickiness, off target binding etc.). Moreover, we could not show any
affinity of CK 8 to E. coli, which underlines the specificity for CK 8- S. aureus interaction.

CK 8 is a specific protein of the simple epithelia and is not expressed in the skin epidermis, thus the
biological relevance for the pathogenesis of this interaction has to be addressed. It is known that CK 8
and its heterodimer Cytokeratin 18 (CK 18) are expressed in the secretory cells of the glandular glo-
bule of eccrine sweat glands (Langbein L, Rogers MA, Praetzel S, Cribier B, Peltre B, Gassler N,
Schweizer J. J Invest Dermatol 2005; 125: 428—-444). So we presume, that this may be a target structure,
which could play a role for the adherence and the ensuing infection.

P026

FGFR3 mutations in solar lentigo suggest a common genetic basis
with seborrheic keratosis

C. Hafner!, R. Stohr?, J. M. van Oers’, E. C. Zwarthoff’, F. Hofstidter?, M. Landthaler’,

A. Hartmann® and T. Vogt' 'Department of Dermatology, University of Regensburg, 93053
Regensburg, Germany; “Department of Urology, University of Regensburg, 93053 Regensburg,

Germany; *Josephine Nefkens Institute, Erasmus MC, Department of Pathology, 3000 CA Rotterdam,
The Netherlands; “Institute of Pathology, University of Regensburg, 93053 Regensburg, Germany;
*Institute of Pathology, University of Erlangen-Niirnberg, 91054 Erlangen, Germany

Solar lentigo (SL) is a benign skin lesion appearing on sun-exposed areas especially in elderly people
and therefore represents a hallmark of (photo) aged skin. It has been proposed that SL may subse-
quently evolve into adenoid seborrheic keratosis (SK). However, little is known about the genetic basis
of SL. In human SK, FGFR3 mutations have been recently identified. We therefore screened 30 SL for
FGFR3 mutations using a SNaPshot multiplex assay. Because PUVA lentigines show theV600E B-RAF
hotspot mutation, we additionally investigated this mutation in SL byallele-specific PCR. Five of 30
(17 %) SL displayed activating FGFR3 mutations. Four of these mutations have already been described
in human SK. None of 28 SL available for B-RAF analysis revealed the V600E mutation. Our results
suggest thatFGFR3 mutations are involved in the pathogenesis of SL. The occurrence of these muta-
tions both in SL and SK support the previously proposed relationship between these lesions. Our find-
ings furthermore substantiate previous speculations that UV exposure may be a causative factor for
FGFR3 mutations in human skin.

P027

Evidence for founder effect of filaggrin mutations p.R501X,
c.2282del4 and p.R2447X in ichthyosis vulgaris

R. Gruber?, A. R. Janecke?, M. Rabl', V. Ojis, H. TraupeB, A. Sandilands®, W. McLean®, G.
Utermann?, P. O. Frisch' and M. Schmuth' 'Department of Dermatology, Innsbruck Medical
University, 6020 Innsbruck, Austria; ZDeptmment of Medical Genetics, Innsbruck Medical University,
6020 Innsbruck, Austria; *Department of Dermatology, University of Muenster, 48149 Miinster,
Germany; *Human Genetics Unit, Division of Pathology and Neuroscience, University of Dundee,
DDI 9SY Dundee, UK

The molecular basis of ichthyosis vulgaris (IV), the most common hereditary disorder of cornification
in humans, has recently been ascribed to loss-of-function mutations in the gene encoding the protein
filaggrin (FLG), which is important for the formation of the stratum corneum during epidermal differ-
entiation. Here we genotyped 38 IV patients originating from Austria, Germany, the Netherlands, Bel-
gium and Scotland, who were homozygous, compound heterozygous or heterozygous for the most
common European FLG mutations p.R501X, c.2282del4 and p.R2447X, as well as12 normal controls for
eight different single nucleotide polymorphisms (SNPs). Lying within a 54 kb region, three SNPs
mapped within exon 3 of FLG, while two were flanking the gene up to 16 kb in centromeric and three
up to 15 kb in telomeric direction. We assessed significant differences between the genotypes of IV
patients and controls with nearly complete association of the SNP alleles with the mutations carried on
conserved haplotypes and therefore conclude that the high frequency of these FLG mutations is the
result of a founder effect rather than mutational hot spots. Our results support the idea, that the high
prevalence of FLG mutations in European populations could be the result of an advantage for heterozy-
gous carriers, since increased trans epidermal antigen transfer due to skin barrier impairment may lead
to better stimulation of the immune system, however this hypothesis requires further investigation.

P028

Identification of a recurrent mutation in variegate porphyria patients
from Sweden and Chile: evidence for an independent novel founder
effect

A. van Tuyll van Serooskerken', M. Ernst', C. Wolff?, Y. Floderus®, P. Harper’, M. van Geel"*,

P. Poblete-Gutiérrez"* and J. Frank"* 'Department of Dermatology, University Hospital Maastricht,
6202 AZ Maastricht, The Netherlands; zDepurtamenm de Medicina Occidente, Universidad de Chile,
Santiago, Chile; *Department of Laboratory Medicine, Karolinska Institute, Karolinska University
Hospital, Porphyria Center Sweden, Stockholm, Sweden; *Maastricht University Center for Molecular
Dermatology (MUCMD), University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands

Due to a founder effect, variegate porphyria (VP) (OMIM 176200) represents the most frequent type
of acute porphyria in both South Africa and Chile. This neurocutaneous porphyria is inherited in an

autosomal dominant manner within complete penetrance and associated with a partial deficiency of
protoporphyrinogen oxidase (PPOX), the seventh enzyme in the pathway of hemebiosynthesis. Clini-
cally, affected individuals can present both skin lesions on the sun-exposed areas of the body and life-
threatening acute neurovisceral attacks, which may be precipitated by various porphyrinogenic factors.
Although PPOX genealterations usually represent private mutations, we interestingly detected a novel-
recurrent mutation, designated 1330delCT, in both Chilean and Swedish families with VP. This raised
the question whether these patients and families from distinctgeographic areas are distantly related and
share a common ancestral genetic background. Haplotype analyses using micro satellite markers flank-
ing the PPOX gene on chromosome 1q22-23 revealed that 1330delCT represents a novel founder
mutation in both countries although the mutation arose on different genetic backgrounds in the Chi-
lean and Swedish population, respectively. Our data for the first time indicate that an identical single
gene defect in a monogenetic variant of the porphyrias can arise on two distinct genetic backgrounds
thereby giving rise to an independent founder effect in two populations affected with VP.

P029

The end of a paradigm: a homozygous mutation in the UROD gene
gives rise to hepatoerythropoietic porphyria but is not associated
with fecal isocoporporphyrin excretion or decreased enzymatic UROD
activity

T. Wiederholt', S. Hanneken?, P. Poblete-Gutiérrez™*, H. F. Merk!, M. Mendez®, A. Fontanellas®,
J. D. Phillips’, N. J. Neumann?, M. Badminton® and J. Frank>* 'Department of Dermatology and
Allergology, University Hospital of the RWTH, 52074 Aachen, Deutschland; Department of
Dermatology, Heinrich-Heine University, Diisseldorf, Deutschland; *Department of Dermatology,
University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands; “Maastricht University Center
for Molecular Dermatology (MUCMD), University Hospital Maastricht, 6202 AZ Maastricht, The
Netherlands; *Hospital 12 de Octubre, Centro de Investigacion, Madrid, Spain; *Gene Therapy and
Hepatology area; Center for Applied Medical Research, University of Navarra, Pamplona, Spain;
"Department of Medicine, University of Utah School of Medicine, UT 84132 Salt LakeCity, USA;
Departmentof Medical Biochemistry and Immunology, University Hospital of Wales and School of
Medicine, Cardiff University, Cardiff, Wales

Hepatoerythropoietic porphyria (HEP), the homozygous form of hereditary porphyriacutanea tarda
(PCT), results from a profound deficiency of uroporphyrinogendecarboxylase (UROD). Usually, the
disease already manifests in early infancy and is associated with severe photosensitivity, blistering, scar-
ring, and mutilation. Biochemically, fecal excretion of isocoproporphyrin and a marked decrease of
erythrocyte UROD activity are the hallmarks of HEP. Here, we report on two unrelated German
patients with HEP who were initially diagnosed with congenital erythropoietic porphyria (CEP), a
recessively inherited type of porphyria due to marked uroporphyrinogen III synthase (UROS) defi-
ciency that is also characterized by severe photosensitivity and disease onset in the first months of life.
After excluding UROS gene mutations, however, we surprisingly detected a recurrent homozygous mis-
sense mutation in the UROD gene, designated F55I, that has not been detected yet in either clinically
overt PCT or HEP. Haplotype analysis indicated that F55I arose on a common ancestral background
in both patients. The functional significance of the mutation in disease pathogenesis was demonstrated
by prokaryotic expression studies and computational analysis of the mutant allele in a three-dimen-
sional UROD model. Our results for the first time provide evidence that hereditary PCT and HEP are
not always associated with fecal isocoproporphyrin excretion and reduced erythrocyte UROD activity,
thereby eliminating one of the oldest paradigms in porphyria research.
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Increased hydrolytic activity in Netherton syndrome keratinocytes can
bereduced by transfection with rAAV2-LEKTI vectors

D. Roed!!, H. Behrendt', J. T. Buters' and M. Braun-Falco? 'ZAUM, Center for Allergy and
Environment, Munich, Germany; 2Department of Dermatology, University Medical Center, Freiburg,
Germany

Background: Netherton Syndrome (NS, MIM 256500) is a severe autosomal-recessive disorder charac-
terized by variable erythrodermis, hairshaft anomalies, and atopic diathesis. NS is caused by mutations
in SPINKS (serine protease inhibitor Kazal-type 5) onhuman chromosome 5g31-32, which encodes the
1064 aa serine-protease inhibitor LEKTI (lympho-epithelial-Kazal-type related inhibitor). Insufficient
levels ornon-functional truncation of LEKTI seems to be the reason for the defectivepermeability bar-
rier observed in NS. The aim of this study was to reconstitute the Spink5-gene defect in keratinocytes
of Netherton syndrome patients by gene transfer of functional Spink5-cDNA.

Methods: A recombinant adeno-associated virus vector type 2 was constructed containing the 3.3 kb
human ¢DNA encoding LEKTI under control of a CMV-promoter (rAAV2-LEKTI). Keratinocytes of
four Netherton patients were isolated from biopsies and expanded on a feeder layer of 3T3 fibroblasts.
rAAV2-LEKTI transfected Netherton cells were compared with Mock-transfected cells (rAAV2-GFP)
and normal human keratinocytes (NHK) for differences in LEKTI expression by RT-PCR and FACS
analysis and for changes in hydrolytic activity by a fluorometric proteaseassay.

Results: In homogenates of untransfected or rAAV2-GFP transfected NS keratinocytes(without func-
tional LEKTI protein), the hydrolytic activity is significant higher than inrAAV2-LEKTI transfected NS
keratinocytes and healthy keratinocytes (with functional LEKTI protein), respectively. This difference
in hydrolytic activity is observable only after incubation of the keratinocytes in high-calcium medium
for 3 days beforehomogenization. Thus calcium seems to be the important factor for LEKTI function .
Conclusion: In view of these results rAAV2-LEKTI gene transfer could be a promising future toolfor
reconstituting the defect in NS.
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The R620W polymorphism in PTPN22 confers general susceptibility
for the development of alopecia areata

S. Eigelshoven‘, K. Kénig', A. Flaquerz, S. Redler', S. Hanneken®, A. Kortiim*, A. M.Hillmer’,

T. Tﬁting3, J. Lambert®, J. De Weert’, R. Kruse?, G. Lutz®, B. Blaumeiser’, M. M. Nothen® and

R. C. Betz' 'Institute of Human Genetics, University of Bonn, Bonn, Germany; “Institute for Medical
Biometry, Informatics and Epidemiology, University of Bonn, Bonn; *Department of Dermatology,
University of Bonn, Bonn, Germany; *Department of Dermatology, University of Diisseldorf,
Diisseldorf, Germany; *Department of Genomics, Life & Brain Center, University of Bonn, Bonn,
Germany; ®Department of Dermatology, University of Antwerp, Antwerp, Belgium; "Department of
Dermatology, University of Gent, Gent, Belgium; *Hair & Nail, Wesseling, Germany; *Department of
Medical Genetics, University of Antwerp, Antwerp, Belgium

Alopecia areata (AA) is a common form of hair loss affecting approximately 1-2% of the general
population. The progression of AA can be extremely variable as well for females as for males. A clas-
sification in three subtypes is established referring to the amount of hair loss. The etiopathogenesis
of AA is not completely understood. However, AA is thought to be a tissue-specific autoimmune dis-
ease directed against the hair follicle, and may be associated with other autoimmune diseases. To
date, it has been postulated that various genes related to immune response are associated with AA,
but only the involvement of the major histocompatibility complex (HLA) has been confirmed
through independent replication. Genetic association for a number of autoimmune diseases has been
repeatedly reported for the R620W (c.1858C > T rs2476601) variant of the protein tyrosinephospha-
tase non-receptor type 22. A recent study including 196 English patients with AA has suggested that
this variant of the PTPN22 gene also contributes to susceptibility to AA. We attempted to replicate
this finding by genotyping a case-control sample of Belgian-German origin that includes 435 patients
with AA and 628 healthy controls. Significant results were obtained for the overall collective of
patients with AA (P = 0.007). Subdividing the sample according to severity of AA, family history and
age atonset, we detected lowest P-values for patients with the severe form of AA (Pcorr = 0.036),
with a positive family history (Pcorr = 0.042) and with an age at onset <?20 years (Pcorr = 0.048).
Our results suggest the R620W variant of PTPN22 as a general risk factor in AA with the strongest
effect observed among patients with a severe type of AA, a positive family history or an early onset
of disease.

P032

EXO1, a hormone-depending and age-related gene, is expressed in
human sebocytes

B. Hermes', E. Makrantonaki'?, T. Brink?, J. Adjaye3, R. Herwig3, H. Lehrach® and

C. C. Zouboulis"? 'Institute of Clinical Pharmacology and Toxicology, Charité Universitaetsmedizin
Berlin, Campus Benjamin Franklin, Laboratory for Biogerontology, Dermato-Pharmacology and
Dermato-Endocrinology, 14195 Berlin, Garystr. 5, Germany; “Dessau Medical Center, Dessau,
Departments of Dermatology, Venereology, Allergology and Immunology, 06847 Dessau, Auenweg 38,
Germany; *Department of Vertebrate Genomics, Max Planck Institute for Molecular Genetics, 14195
Berlin, Ihnestrasse 73, Germany

Introduction: EXO1 (exonuclease 1) is a member of the RAD2 nuclease family and has 5" to 3" exonu-
clease as well as RNase H activity. It is involved in mismatch repair, DNA replication and recombina-
tion processes, which play a significant role in the generation of ageing. In a recent study, EXO1 has
been shown to be differentially expressed in human SZ95 sebocytes treated with a hormone mixture
consisting of growth factors and sex steroids at concentrations corresponding to those circulatingin
20- (f20) and 60- (f60) year old females.

Materials and methods: The expression of EXO1 was tested in SZ95 sebocytes maintained under hor-
mone-substituted conditions at mRNA and protein levels via real-time PCR and western blotting,
respectively. Furthermore, SZ95 sebocytes were transiently transfected with EXO1 siRNA in the pre-
sence of cationic lipids (3-4.5 ul) and synthetic ribooligonucleotides (nM area, both from QIAGEN).
The confirmation of the gene regulation was also performed by means of real-time PCR and western
blotting.

Results: EXO1 protein was found to be expressed in human SZ95 sebocytes and was significantly upre-
gulated in the cells receiving the hormone treatment at f60 levels. In addition, the expression of EXO1
was successfully inhibited (—65%) via RNA interference at protein level.

Conclusion: The evaluation of age-associated genes via RNA interference could facilitate our under-
standing on the molecular mechanisms involved in ageing. Moreover, our data imply that EXO1 may
be a hormone-dependent gene and may be implicated in the impairment of the DNA repair accompa-
nying the ageing process.

P033 (V32)

Variants of genes coding for IL-12/i?and for IL-23R are associated

with psoriasis vulgaris and psoriatic arthritis in large German study
groups

U. Hiiffmeier', J. Lascorz', B. Bohm?, J. Lohmann®, J. Wendler!, R. Méfner’, K. Reich®,

H. Burkhardt?, H. Traupe7, W. Kurrat® and A. Reis' 'Institute of Human Genetics, University
Erlangen-Nuremberg, Erlangen, Germany; *Divisions of Rheumatology, Department of Internal
Medicine 11, Johann WolfgangGoe the University, Frankfurt/Main; *Psoriasis rehabilitation Hospital,
Bad Bentheim; *Rheumatologische Schwerpunktpraxis, Erlangen; *Department of Dermatology,
University of Géttingen, Gottingen; ®Dermatologikum Hamburg, Hamburg; “Department of
Dermatology, University of Miinster, Miinster; *Asklepios Nordseeklinik, Westerland/Sylt

Only recently, overlap of variants of the IL-23R pathway in genetic contribution to Crohn’s disease
and to skin manifestation of psoriasis vulgaris (PsV) was recognized. In an effort to identify concor-
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dance and deviation of genetic factors for PsV and psoriatic arthritis (PsA), we analyzed four genetic
variants in IL12B and IL23R in a case-control study of 1.114 PsV patients, 748 PsA patients and 937
healthy controls before and after stratification for the major psoriasis risk allele (PSORSI).

For both, PsV and PsA, we observed the strongest association with 2 SNPs and the corresponding hap-
lotype of IL12B: OR = 1.50 [1.28-1.75] (rs6887695) in PsA and OR = 1.50 [1.27-1.76] (rs3212227) in
PsV, respectively, with P-values in the range of 10-7. Similar results were obtained at haplotype level.
After stratification for the PSORSI risk allele, the association to both IL12B SNPs and the risk haplo-
type was considerably stronger in PsA patients carrying the PSORSI risk allele (OR = 1.70[1.34-2.16],
P-value <1.35*10°°, rs6887695) as compared to non-carriers. In contrast, differences in patients with
PsV were less significant. After correction for multiple testing with performing permutation analyses,
results remained significant.

Our results confirm recent reports that variants of the IL23R pathway as susceptibility factors for PsV
and extend these findings also to PsA. Our data indicate that these variants, though, do confer suscept-
ibility to psoriasis in general and are not specific risk factors for joint affection. Nevertheless, our find-
ings indicate a stronger susceptibility for PsA, but not for PsV in patients carrying risk alleles at both
PSORS1and IL23R related loci, despite the lower prevalence of the PSORSI risk allele in PsA patients.
This could indicate that both loci interact to confer susceptibility especially to PsA.

P034

Shprintzen-Goldberg syndrome associated with a novel missense
mutation in TGFBR2

M. A. van Steensel® Universititskrankenhaus Maastrichtq, Dermatologie, Maastricht, Niederlande;
2GROW research school for growth and development, Maastricht, Niederlande

Shprintzen-Goldberg syndrome (SGS) is a rare disorder characterized by a Marfan-like habitus, mental
retardation and craniosynostosis. Cardiac abnormalities such as aortic root dilation have also been
noted as well as several skeletal abnormalities. Its nosological status is unclear as it is hard to delineate
SGS from similar disorders such as Furlong, Marfan type II, Camurati-Engelmann and Loeys-Dietz
syndromes. It has been suggested that these conditions represent a phenotypical spectrum associated
with aberrant TGF-R signalling. In support of this notion, we found a novel TGFBR2 missense muta-
tion in a patient with features of SGS.

P035

A case of Lelis syndrome

M. A. van Steensel"® !Universitiitskrankenhaus Maastricht, Dermatologie, Maastricht; GROW
research institute for growth and development, Maastricht

Lelis syndrome is a very rare ectodermal dysplasia that was originally described in Lithuania and later
in Brazil. Classically, core symptoms are described as acanthosisnigricans, dysmorphic facial features,
anodontia and anhidrosis. Inheritance is uncertain. We describe a patient of Pakistani descent born
from consanguineous parents. We show that the acanthosis nigricans is, in fact, an epidermolytic
hyperkeratosis. Our patients’ descent suggests that the disorder may be autosomal recessive.

P036

Granulomatous rosacea and Crohn’s disease in a patient homozygous
for the Crohn-associated NOD2/CARD15 polymorphism R702W

M. A. van Steensel"? !Universitiitskrankenhaus Maastricht, Dermatologie, Maastricht, Niederlande;
2GROW research institute for growth and development, Maastricht, Niederlande

NOD2/CARDI5 belongs to the N-terminal caspase recruitment domain family of proteins that are
involved in regulating NF-kB activation in response toinflammatory stimuli transduced through Toll-
like receptors. Mutations in theNOD2/CARDI15 gene are associated with Blau syndrome, Crohn’s dis-
ease and early-onset sarcoidosis. Specifically, the polymorphism R702W (arginine totryptophan) is
strongly associated susceptibility to Crohn’s disease in Caucasian populations. Skin abnormalities
(other than cutaneous manifestations of Crohn’s disease) have not been previously associated with this
particular mutation. We report on a female patient homozygous for R702W who developed granulo-
matous rosacea at the age of 12 years old.

We hypothesize that granulomatous rosacea may belong to the spectrum of cutaneous findings in
Crohn’s disease. Alternatively, it may be a disease that is specifically associated with NOD2/CARD15
polymorphisms or mutations.

It would be of considerable interest to examine the NOD2/CARDI15 gene in patients with granuloma-
tous rosacea.

© 2008 The Authors
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A novel missense mutation in the second extracellular domain of
GJB2, S183F, causes a new syndrome of focal palmoplantar
keratoderma with deafness

M. A. van Steensel"? !Universitiitskrankenhaus Maastricht, Dermatologie, Maastricht, Niederlande;
2GROW research institute for growth and development, Maastricht, Niederlande

Gap junctions are intercellular channels that mediate rapid intercellular communication. They consist
of connexins, small transmembrane proteins that belong to a large family found throughout the animal
kingdom. In the skin, several connexins are expressed and are involved in the regulation of epidermal
growth and differentiation. One of the most important skin expressed gap junction genes is GJB2,
which codes for connexin 26 and is associated with a wide variety of disorders. Most mutations cause
a unique phenotype. Despite extensive research, this phenomenon is poorly understood. The identifica-
tion of novel diseases caused by mutations in GJB2 may help to shed light on the genotype-phenotype
correlation and help elucidate the function of different parts of the protein. Here, we report on a
family with the first GJB2 mutation in the second extracellular domain (S183F) causing a syndrome of
subtle focal palmoplantar keratoderma with sensorineural deafness. Using fluorescent fusion proteins,
we show that the mutation induces apartial protein transport defect. S183F affects the second extracel-
lular loop. Like the first one, it is important for connexon-connexon docking. Because most mutations
in El also lead to focal palmoplantar keratoderma and likewise perurbs proteintransport, we hypothe-
size that this symptom may be specifically associated with trafficking defects.

P038

Severe early onset photosensitivity and Fanconi renotubular
syndrome in a girl with homozygous hereditary coproporphyria and
concomitanturo porphyrinogen decarboxylase deficiency

J. Frank"?, M. Ernst', M. van Geel?, J. Vis®, N. Blatt*, H. Puys, ]J. C. Deybachs, W. E. Smoyer",

J. J. Voorhees® and D. R. Bickers® 'Department of Dermatology, University Hospital Maastricht,
6202 AZ Maastricht, The Netherlands; *Maastricht University Center for MolecularDermatology
(MUCMD), University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands; *Department of
Dermatology, University of Michigan, Ann Arbor, USA; *Pediatric Nephrology Division, University of
Michigan, Ann Arbor, USA; SUniversité Paris VII, Hpital Louis Mourier, INSERM U656 and Centre
Franais desPorphyries, 92701 Colombes, France; “Department of Dermatology, Columbia University
Medical Center, 10032 New York, USA

Hereditary coproporphyria (HCP) is an acute cutaneous porphyria that results from anautosomal
dominantly inherited partial deficiency of coproporphyrinogen oxidase (CPOX), the sixth enzyme in
heme biosynthesis. A 3-year-old American girl showed severe photosensitivity, blistering, erosions, and
miliae on the hands and face since the age of 12 months. Additionally, she suffered from an early-
onset proximal renal tubular dysfunction, diagnosed as Fanconi renotubular syndrome. Biochemical
analysis revealed highly increased urine and stool levels of coproporphyrin, with a markedly elevated
fecal coproporphyrin IIl/coproporphyrin 1 ratio. Interestingly, additional enzymatic analyses also
showed a decrease of uroporphyrinogende carboxylase activity in red blood cells by 72% of the normal
value. Under the clinical and biochemical suspicion of homozygous HCP with possibly accompanying
porphyria cutanea tarda we initiated molecular genetic studies in the index patient and her family.
Automated sequencing analyses of the CPOX gene revealed compound heterozygosity for two missense
mutations, designated R328C and G333D, respectively, indicative of homozygous HCP. The causality
of these mutations in disease etiopathogenesis was confirmed by eukaryotic in vitro expression of the
mutant alleles. Subsequent sequencing analyses of the coding regions of both the uroporphyrinogen
decarboxylase and the protoporphyrinogenoxidase gene largely excluded further mutations and, thus,
the possibility of either associated hereditary porphyria cutanea tarda or variegate porphyria. This is
the first report on a patient with homozygous HCP associated with acquired uroporphyrinogen decar-
boxylase deficiency and severe renotubular dysfunction, resulting in a complex genetic syndrome that
has not been described to date.

P039
Molecular genetic studies in diffuse and segmental variants of

familial cutaneous leiomyomatosis

S. Badeloe?, M. van Geel"?, M. A. van Steensel?, R. S. Bladergroen"z, P. M. Steijlen"z,

M. E. Jonkman®, A. Riibben*, P. Poblete-Gutiérrez"* and J. Frank'* ’Department of Dermatology,
University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands; “Maastricht University Center
for Molecular Dermatology, University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands;
*Department of Dermatology, University Hospital Groningen, Groningen, The Netherlands;
“Department of Dermatology, University Hospital of the RWTH, 52074 Aachen, Germany

Multiple cutaneous and uterine leiomyomatosis (MCUL; OMIM 150800) is anautosomal dominant
disease characterized by leiomyomas of the skin and uterineleiomyomas. MCUL has been reported in
association with different forms of renal cancer, referred to as hereditary leiomyomatosis and renal cell
cancer (HLRCC; OMIM 605839). Both disorders result from heterozygous germline mutations in the
fumarate hydratase (FH) gene that acts as a tumour suppressor. Interestingly, variations in the clinical
presentation of cutaneous leiomyomas have been observed. Besides a diffuse and symmetric distribu-
tion these tumours might also manifest a rather segmental and band-like pattern manifestation pattern
that might be due tomosaicism. In nine unrelated families with diffuse and segmental skin phenotypes
of MCUL we performed DNA mutation analysis using a PCR based approach. We identified nine
mutations in the FH gene, eight of which were novel ones. These eight sequence deviations consisted
of two frame shift, two splice site, one nonsense and three mis sensemutations, which were absent in
ethnically matched control individuals. Our mutation analysis strategy led to the identification of dis-
ease causing mutations in all patients with cutaneous leiomyomas, supporting the notion that this dis-
ease is genetically heterogeneous The simultaneous occurrence of both diffuse and segmentally
distributed tumours in patients from the same family most likely reflects a type 2 segmental manifesta-
tion. This form of cutaneous mosaicism might be explained bythe combination of a heterozygous
germline mutation with postzygotic loss of heterozygosity (LOH).

P040

Association between HLA class | phenotypes and clinical
manifestations inAdamantiades-Behcet disease patients in Germany
A. Altenburg', N. Papoutsisz, L. Krause® and C. C. Zouboulis'? 'Medical Center Dessau,
Department of Dermatology, Venereology, Allergology andImmunology, Dessau, Germany; *Charite
Laboratory of Biogerontology, Dermato-Pharmacologyand Dermato-
Endocrinology, Institute of Clinical Pharmacology and Toxicology, Berlin; *Department of
Ophthalmology, Charite Universitaetsmedizin, CBF, Berlin

Diagnosis of Adamantiades-Behget disease (ABD) is based on a defined set of clinical criteria since no sin-
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gle pathognomonic sign, biological or genetic test exists. Aetiology and pathogenesis still remain obscure.
Hypotheses discuss an infectiousorigin, autoimmune/autoinflammatory mechanisms and a genetic pre-
disposition. Aconsistent link is the one with the MHC (HLA), specifically with the HLA-B51 allelle. HLA-
B51 is associated with ABD worldwide and present in 48.3% of ABD patients in Germany. Aim of this
study was to investigate frequencies of HLA class I haplotypes, their associations with clinical signs and to
determine possible prognostic HLA markers. The study population included 267 ABD patients of Turkish
(T), 227 of German (G)and 96 ABD pat. from 29 other countries of origin who are permanent residents
in Germany. G (n = 1426) and T (n = 268) healthy blood donors served as controls.Typing of HLA A, B
and C was executed by a lymphocytotoxic test. Chi-square test, correction after Yates and Fisher exact test
were used to carry out statistical analyses. Most frequent HLA haplotypes in G and T ABD pat. compared
to controls were A2 with 66.5% (P < 0.01) and B51 with 58.8 % (P < 0.00001). Certain HLA antigens
(A9, A32, B7, Bl4, B35, Cw6) were more frequently found in T ABD pat. than in T con-
trols(0.00001 > P < 0.0035). Among ABD pat., B51 was associated with ocular lesions (P < 0.001), incl.
hypopyon, retinitis and loss of vision, folliculitis (P = 0.002) and erythema nodosum (P = 0.010), Bw4
with eye, lung, CNS involvement, arthropathy and a positive pathergy reaction (0.002 > P < 0.047).
More than 30 HLA haplotypes were either positively (A2, B5, Bw4, Bw6) or negatively (A1, A3, A9, A10
etc) correlating with certain manifestations (0.001 > P < 0.05). ABD patients develop clinical signs asso-
ciated with HLA phenotypes, ethnic origin and gender, however, a pathogenetic or prognostic depen-
dence is still unproven. B51 has been firmed as a prognostic indicator for a severe eye involvement. HLA
allelles negatively correlating with complications may even disclose beneficial properties.

P041 (V21)

Structural and functional consequences of CYLD mutations giving rise
to familial skin appendage tumours

L. J. Parren"?, M. A. van Steensel, S. Joussen®, J. M. Baron®, M. van Geel"? and J.

Frank"? 'Department of Dermatology, University Hospital Maastricht, 6202 AZ Maastricht, The
Netherlands; *Maastricht University Center for Molecular Dermatology (MUCMD), University
Hospital Maastricht, 6202 AZ Maastricht, The Netherlands; *Department of Dermatology, University
Hospital of the RWTH, 52074 Aachen, Germany

Mutations in the CYLD gene on chromosome 16q12-13 are associated with autosomal dominant
tumour disorders of skin appendages, including Brooke-Spiegler syndrome, familial cylindromatosis,
and multiple familial trichoepithelioma (MFT). These diseases are characterized by the development of
distinct skin neoplasms, including cylindromas, trichoepitheliomas, and spiradenomas. To date, how-
ever, the structural and functional consequences of CYLD splice site mutations have not been assessed
and genotype-phenotype correlations have not been reported yet. We performed molecular studies in
five families with cutaneous appendage tumours and detected five novel CYLD sequence deviations con-
sisting of one missense, one nonsense, and three splice-site mutations localized in exons 15, 16, and 17,
respectively. Functional analyses revealed that all mutations exert their pathogenic effects through vari-
able degrees of mRNA degradation. Interestingly, however, complete mRNA decay wasnot observed
although this could have been expected as a consequence of the nonsense and splice-site mutations.
Pedigree and haplo type analyses confirmed that in one of the affected individuals the splice site muta-
tion occurred de novo. Based on RT-PCR experiments we show that CYLD is expressed in peripheral
blood mononuclear cells and demonstrate the consequences of the three splicing defects, which all lead
to exon skipping events, on the cDNA level. In a patient who clinically and histopathologically only
showed trichoepitheliomas we detected a T-to-Gtransversion, resulting in a missense mutation and
causing MFT. Only three of the 32 distinct CYLD mutations reported so far are missense mutations and
in all instances these were exclusively associated with the manifestation of trichoepitheliomas. Thus, we
hypothesize that missense mutations in the CYLD gene, as in our case, might be associated with a
milder disease phenotype consisting of trichoepithelioma only. For the first time, we show the structural
and functional consequences of splicing defect sin CYLD, expression of CYLD in peripheral blood cells,
and suggest agenotype-phenotype correlation between CYLD missense mutations and MFT.
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Compound heterozygous mutations in the coproporphyrinogen
oxidase andprotoporphyrinogen oxidase gene in a novel type of dual
porphyria

A. van Tuyll van Serooskerken'?, S. Badeloe?, K. te Velde®, R. S. Bladergroenl’z, M. van Geel'?
and J. Frank'? 'Department of Dermatology, University Hospital Maastricht, 6202 AZ
Maastricht, The Netherlands; *Maastricht University Center for MolecularDermatology (MUCMD),
University Hospital Maastricht, 6202 AZ Maastricht, The Netherlands; *Department of Internal
Medicine, St Geertruiden Hospital, Deventer, The Netherlands

The heme biosynthesis diseases variegate porphyria (VP) (OMIM 176200) andhereditary copropor-
phyria (HCP) (OMIM 121300) belong to the group of neurocutaneous porphyrias and result from a
partial enzymatic deficiency of protoporphyrinogen oxidase (PPOX) and coproporphyrinogen oxidase
(CPOX), respectively. Clinically, affected individuals can present both skin lesions on the sun-exposed
areas of the body and life-threatening acute neurovisceral attacks that can be precipitated by various
porphyrinogenic factors. The simultaneous manifestation of two different forms of porphyria in the
same patient, a phenomenon referred to as dual porphyria, is extremely rare and a combined PPOX
and CPOX deficiency has not been reported to date. A patient with blistering, erosions, and photosen-
sitivity revealed a biochemical profile indicative of both VP and HCP. We performed DNA mutation
analysis and detected two novel mutations in the PPOX and CPOX gene, respectively. For the first
time we provide molecular evidence that compound heterozygosity for two types of acute porphyrias
can give rise to a uniquevariant of dual porphyria that has not been described yet.
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Novel and recurrent mutations in K1 in palmoplantar keratoderma
with tonotubules

G. Grimberg', L. HauRer?, F. Miiller', K. Wodecki', C. Schaffrath', T. Krieg', V. Ojis, H. Traupe3
and M. Arin' 'Universitit Koln, Klinik fiir Dermatologie, Koln; 2Universitit Heidelberg, Klinik fiir
Dermatologie, Heidelberg; *Universitit Miinster, Klinik fiir Dermatologie, Miinster

Palmoplantar keratodermas (PPK) are a large group of disorders characterized byhyperkeratosis on
palms and soles. PKK of Vérner is the most frequently inheritedPPK. It is transmitted in an autosomal
dominant mode and starts within the first yearof life. It is characterized by a diffuse, yellowish or
erythematous hyperkeratosis, sometimes covering bullous lesions, that is sharply demarcated with an
erythematous margin. The majority of cases of PKK of Vérner are caused by mutations in keratin 9
which is specifically expressed in the suprabasal layers of the epidermis in palmoplantar skin. However,
keratin one mutations have been identified in a small number of cases. A peculiar subset which is
clinically identical to PKK of Vorner but shows characteristic ultrastructural findings of ‘tonotubular’
keratin has been found tobe caused by mutations in the 1B domain of keratin 1. These tubular struc-
tures have not been described in other keratin disorders and imply a distinct role of the 1B domain in
filament formation. We report three unrelated families with PPK with ‘tonotubular’ keratin and have
identified novel and recurrent mutations in the 1Bdomain of K1 suggesting a genetic hot spot in this
geno dermatosis.

P044 (V12)

Cell therapy restores skin function in an immunocompetent mouse
model for dystrophic epidermolysis bullosa

J. S. Kern', S. Lockermann', A. Fritsch', R. Fissler® and L. Bruckner-Tuderman' 'University
Medical Center Freiburg, Department of Dermatology, 79104 Freiburg, Germany; *Max-Planck-
Institute for Biochemistry, Department of Molecular Medicine, Martinsried, Germany

Recessive dystrophic epidermolysis bullosa (RDEB) is a skin fragility disorder caused by mutations in
the collagen VII gene, COL7AL. So far no therapy is available, and in the most severe forms scarring
and mitten deformities of the extremities have an important impact on quality of life of the affected
individuals. We recently generated a viable transgenic mouse model, the Col7alflNeo/fINeo collagen
VII hypomorph, which displays the key symptoms of severe RDEB, skin blistering, growth retardation,
soft tissue scarring, and pseudosyndactyly. As there are continuing concerns about the safety and feasi-
bility of gene therapy approaches for hereditary diseases, we investigated the efficacy of fibroblast ther-
apy in our model. Five week old hypomorphic mice were injected intradermally, into a defined dorsal
skin area (2 x 3 cm), with wild type or Col7alflNeo/fINeo fibroblasts (10-20 x 106 cells, non-gene
corrected, in 0.9% NaCl). Prior to dissection, treated and untreated skin areas were exposed to a func-
tional test employing mechanical rubber-stress. The animals weresacrificed 1, 3, 5, 7, 14 and 21 days
post-injection, and skin specimens from treated and untreated areas were subjected to histopathologi-
cal and indirect immunofluorescence analysis. Seven days post injection, the deposition of collagenVII
at the DEJZ was clearly increased, and this persisted for at least 21 days (maximum observation per-
iod). Deposition of collagen VII was only slightly increased after Col7alflNeo/fINeo fibroblast injec-
tion. Occasionally, a transient inflammatory cell infiltrate was found in the skin. Intriguingly,
microblisters, regularly present in untreated skin of the hypomorph, were absent in treated skin, even
after strong mechanical stress. These observations clearly demonstrate that the supplemented collagen
VII is able to stabilize the skin. This study, the first therapy approach in animmune competent small
animal model, delivers evidence that treatment of this severe genodermatosis with allogeneic fibroblasts
may be of clinical use in preventing the detrimental sequence of dermal-epidermal separation, scarring,
fibrosis, mutilating deformities and finally skin cancer.

P045

Thy-1 induces secretion of matrix metalloproteinase-9 and CXCL8
from neutrophils

A. Saalbach', J. Leig?, J. Arnhold?, J. C. Simon' and U. Anderegg' 'Department Dermatology,
University Leipzig, Venerology and Allergology, 04103 Leipzig, Germany; “Institute of Medical Physics
and Biophysics, University Leipzig, 04103 Leipzig, Germany

Neutrophils are the first cells at sites of inflammation. On their way from blood to the site of infection
neutrophils have to adhere to endothelial cells (EC), to transverse the basement membrane and subse-
quently to travel through the interstitial matrix. Recently, we have shown that Thy-1 is an adhesion
molecule on activated dermal EC and fibroblasts mediating the binding of neutrophils via Mac-1.
Thus, human Thy-1 is an alternate EC receptor for the leukocyte integrin Mac-1 that contributes
toleukocyte recruitment to sites of inflammation thus providing a new pathway for adhesion and
transmigration of neutrophils. Here, we studied whether Thy-1 mediated adhesion of neutrophils med-
iates only the physical contact or further influences neutrophil functions. Since MMP-9 plays an
important role for the migration of neutrophils through the basement membrane we analyzed secreted
MMP-9 after interaction of neutrophils with Thy-1. Indeed, binding of neutrophils to recombinant
Thy-1 stimulated secretion and activation of MMP-9 from neutrophils resulting in an enhanced migra-
tion through a collagen-IV barrier. Accordingly, blocking Thy-1 on activated dermal EC or fibroblasts
decreased theMMP-9 secretion from neutrophils in co-cultures. Next, we investigate whether the inter-
action of neutrophils with Thy-1 regulates the secretion of CXCL8 and thus might support the attrac-
tion of additional neutrophils atsites of inflammation. Binding of neutrophils to Thy-1 induced the
release of CXCL8.Blocking of Thy-1 on activated dermal EC or fibroblasts in co-cultures with neutro-
phils decreased the CXCLS8 secretion confirming the role of Thy-1 in regulation of CXCL8 release. In
summary, Thy-1 mediates not only the adhesion of neutrophils to activated dermal EC and fibroblasts
but also regulates neutrophil function. These results support the general concept that the function of
’adhesion molecules’ may not only be to provide mechanical support but might also be to regulate
functions such as motility or release of chemotactic factors.
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CD8+CD11c+ dendritic cells are required for tolerance to contact
allergens

N. Lorenz, U. Frankenberg, R. Alt, B. Seebach and K. Steinbrink Universitit Mainz, Hautklinik,
55131 Mainz, Deutschland

The induction of tolerance may represent a strategy aiming at preventing harmful immune responses.
Low zone tolerance (LZT), induced by epicutaneous application of low doses of contact allergens,
requires the generation of CD8+ suppressor T cells that inhibit the development of Tcl-mediated con-
tact hypersensitivity (CHS). In this study, we analyzed the role of dendritic cells (DC) for tolerance
induction to allergens. CD11c-DTR (diphteria toxin receptor) mice were used in which systemic
administration of diphteria toxin leads to a transient and rapid decline of CD11c+ DC in lymph nodes
(LN) and spleen. Notably, depletion of CD11c+ DC by injection of diphteria toxin during the induc-
tion of LZT abolished the characteristic features of LZT, including reduced ear swelling, generation of
CD8+ suppressor T cells of LZT and skewing to a Tc2 cytokine pattern. As compared to PBS-treated
CD11¢c-DTR animals, an unrestricted CHS reaction was observed in these mice resulting in a marked
ear swelling mediated by the development of Tcl-effector T cells of CHS. To evaluate the role of
CD8+CD1lc+ DC, we performed adoptive transfer experiments of CD8+CDl1lc+ LN-derived DC
obtained from tolerized WT and CDI1lc+ DC from tolerized ICSBP—/— mice (interferon consensus
sequence-binding protein) lacking relevant numbers of functional CD8+CDl1lc+ DC. Transfer of
CD8+CD11c+ DC induced a tolerance reaction in mice shown by an inhibited inflammatory skin reac-
tion and generation of regulatory T cells, whereas recipients of DC generated from ISCBP—/— mice
developed a CHS reaction, indicating that CD8+CD11c+ DC are involved in the development of LZT.
In addition, reconstitution of transgenic DC-depleted CD11c-DTR mice with CD8+CD11c+ DC before
tolerance induction restored the tolerance development. Our findings identify CD8+CDllc+ DC as
key APC for LZT to allergens that are necessary and sufficient for priming of regulatory T cells during
induction of LZT and validate DC as a novel target for directed therapy of allergic diseases.

P047

Epigenetic control of the expression of cathelicidin and CD14 by
1,25-dihydroxy vitamin D3 in keratinocytes

J. Schauber?, Y. Oda?, A. S. Biichau®, Q. Yun? A. Steinmeyer", U. Zﬁgels, D. D. Bikle? and

R. L. Gallo® 'Klinik und Poliklinik fiir Dermatologie und Allergologie, Ludwig-Maximilians-
Universitiit, 80337 Miinchen, Deutschland; *Department of Dermatology, University of California,

San Francisco, USA; *Department of Dermatology, University of California, San Diego, USA;
“Medicinal Chemistry, Bayer Schering Pharma AG, Berlin, Deutschland; SThempeutic Research

Group Inflammation & Immunology, Bayer Schering Pharma AG, Berlin, Deutschland

Hormonally active vitamin D3-1,25-dihydroxyvitamin D3 (1,25D3) — acts as a signalling molecule in
cutaneous immunity by increasing pattern recognition through Toll-like receptor-2 (TLR2), and
increasing the expression and function of antimicrobial peptides. Here we show that the actions of
1,25D3 on keratinocyteinnate immune responses are influenced by histone acetylation and require the
steroid receptor coactivator 3 (SRC3), which mediates inherent histone acetyl transferase (HAT) activ-
ity. SRC3 was detected in the suprabasal and granularlayer of the skin, similar to cathelicidin expres-
sion. HAT activity was important tokeratinocyte cathelicidin expression as the combination of histone
deacetylaseinhibitors (HDACI) (butyrate or trichostatin A) and 1,25D3 increased cathelicidin andCD14
expression and enhanced the antimicrobial function of keratinocytes against Staphylococcus aureus. This
treatment, or activation of TLR2, also directly increasedacetylation of histone 4. Small interfering RNA
silencing of the vitamin D receptor orSRC3 blocked the induction of cathelicidin and CD14 by
1,25D3. HDACi could not reverse this effect or influence cathelicidin in the absence of 1,25D3, sug-
gesting that both are necessary for function. These studies demonstrate that the epigenetic control of
gene transcription by histone acetylation is important for 1,25D3-regulated antimicrobial and TLR
function of keratinocytes, essential elements of the innate immune response of the skin.

P048 (V05)

CD137 ligand induces dendritic cell maturation and migration via
TNF-2?and CCR7

U. Lippert‘, K. Zachmann', D. M. Ferrari’, H. Schwarz’, C. Neumann' and A.

Soruri* 'Dermatology, Gerorg August University, 37075 Gittingen, Germany; *Unit for Enzymology
of Protein Folding, Max Planck Institute, 01664 Halle, Germany; *Department of Physiology,
University of Singapore, Singapore; *Gerorg August University, Immunology, Gottingen, Germany

T cell activation via dendritic cells is an important step in the adaptive immune response, which
requires dendritic cell maturation, migration to lymph nodes and presentation of antigen to T cells.
CD137 receptor expressed on activated T cells is apotent costimulatory molecule. CD137 ligand is
expressed by humanmonocyte-derived dendritic cells. Here we show that CD137 ligand activation
ofdendritic cells leads to their maturation in an autocrine fashion, mostly via the releaseof TNF-o?as
shown by the use of neutralizing anti-TNF-a?antibodies that clearly inhibited the expression of cell
maturation markers such as CD83. During maturation, chemokine receptors such as CXCR4 and
CCR7 are upregulated in DCs. We were able to show that activation of CD137 ligand leads to upregu-
lation of the chemokinereceptor CCR7. Moreover, CD137 ligand activation mediates migration of den-
dritic cells via upregulation of the CCR7 chemokine receptor, as we could demonstrate in vivo by an
MIP-3f-dependent SCID mouse migration model. These findings present direct evidence for the role
of CD37 ligand in DC chemotaxis, and deliver new insights into the multiple effects of CD137 ligand
activation in human dendritic cells during the initiation of an adaptive immune response.

© 2008 The Authors
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UV-induced regulatory T cells stimulate antigen presenting cells to

further induce regulatory T cells

A. Schwarz, A. Maeda and T. Schwarz Department of Dermatology, University Kiel, 24105 Kiel,
Germany

UV-induced regulatory T cells (UV-Treg) inhibit sensitization in an antigen-specific fashion. There seems
to be a tight cross-talk between UV-Treg and antigen-presenting cells (APC) since the migratory behaviour
of UV-Treg can be reprogrammed by tissue-specific APC in an antigen-specific manner. In turn, UV-Treg
inhibit APC to present antigens. Subcutaenous injection of antigen-loaded APC, which have been coincu-
bated with UV-Treg activated in an antigen-specific fashion, did not result in sensitization of the recipient
mice. This inhibition appears to be antigen-independent since APC coupled with TNBS, the water soluble
analogue of trinitrochlorobencene (TNCB), were not able to sensitize in vivo against TNCBupon coincuba-
tion with activated dinitrofluorobencene (DNFB)-specific UV-Treg. Upon antigen-specific activation, UV-
Treg released high amounts of interleukin (IL)-10 which might be responsible for the inhibition of APC.
Accordingly, addition of a neutralizing anti-IL-10 antibody prevented the inhibition of APC by UV-Treg.
To determine whether APC pretreated with UV-Treg in turn are able to induce Treg, APC were coincu-
bated with activated DNFB-specific UV-Treg. APC were isolated 48 h later, coupled with TNBS and injected
into naive recipients. Five days after injection splenocytes were obtained from the recipients and injected
into naive mice which were sensitized against TNCB 24 h later. Five days later ear challenge with TNCB
was performed. Mice which had received T cells from donors treated with Treg-exposed APC were signifi-
cantly suppressed in their contact hypersensitivity response against TNCB. This indicates that activated
UV-Treg can alter APC in such a way that they further induce Treg when injected into naive recipients.

P050 (V33)

Interaction between dendritic cells and CD4+CD25+ T cells is required
to suppress the sensitization phase of CHS

S. Ring, S. Schallenberg, A. Enk and K. Mahnke Universititsklinikum Heidelberg, Hautklinik, 69115
Heidelberg, Deutschland

Contact hypersensitivity (CHS) is induced by sensitization of individuals againsthaptens. This sensitiza-
tion phase, in contrast to the elicitation phase, occurs in thedraining lymph nodes (dLN) where the
antigen-specific priming of CD8+ T cells by dendritic cells (DCs) takes place. Our initial studies
showed that CHS reactions can be significantly reduced by injection of CD4+CD25+ regulatory T cells
(Treg) before sensitization. Thus we aimed to investigate the means by which the injection of Tregs
leads to the reduction of the immune reaction in a murine CHS model. To prove that Treg, which are
not able to migrate into LN, fail to suppress sensitization against haptens, we separated the Treg popu-
lation in CD62L+ (LN homing) and CD62L- (‘non-LN-homing’) cells before injection and subsequent
sensitization. After challenging the mice at the ears, we could demonstrate that administration of ‘non-
LN-homing’ CD4+CD25+CD62L- T cells did not affect the ear swelling reaction, although both subpo-
pulations (i.e. CD62L+ and CD62L- Treg) showed the same suppressive capacity in vitro. Therefore we
further analyzed the influence of CD4+CD25+CD62L+ T cells on the most important cells involved in
the sensitization phase, namely DCs and CD8+ T cells. In in vitro co-cultures of Treg and bone mar-
row derived DCs (BMDC) we could detect a close contact between these two cell types causing a
reduction of the antigen-presenting capacity of the BMDCs. Likewise in vivo, injected Treg migrated to
the LN and showed a high affinity interaction with the DCs after sensitization, which was demon-
strated by fluorescence microscopy of cryosections of the dLN stained with fluorescence markers for
Treg and DCs or CD8+ T cells, respectively. Functional changes of the DCs after contact with Treg in
vivo became apparent when DCs were isolated from Treg injected mice and cultured together with
CD8+ T cells in vitro. Here, proliferation of CD8+ T cells was significantly lower when in vivo Treg-
exposed DCs were used as stimulators as compared to control DCs. On the whole, our data indicate
that the T cell stimulatory capacity of hapten-presenting DCs is suppressed by Treg and thus provides
a means by whichCD25+ regulatory T cells suppress the priming of CD8+ effector cells during the
sensitization phase of CHS.

PO51

Antimicrobial defence of human hair follicle epithelium: inducible
expression of RNase 7 and psoriasin and constitutive expression of
hornerin

K. Rei\hmayerl, K. C. Meyer', R. Gliser?, J. Harder?, J. M. Schréder? and R. Paus' 'Depurtment of
Dermatology, University of Liibeck, Venerology and Allergology, Litbeck, Germany; *Campus Kiel,
University Hospital Schleswig-Holstein, Department of Dermatology, Kiel, Germany

Human skin is under permanent stress of microbial invasion. However, it manages to combat and
contain infection by maintaining a physical barrier including desquamation and mucous secretion and
a chemical barrier by producing antimicrobial peptides (AMPs). As the hair follicle ostium represents
a potential port of microbial entry into the skin, but only very rarely shows clinical signs of infection,
this especially here suggests the presence of effective AMPs. To test this hypothesis we stained cryosec-
tions from normal human scalp skin and cultured biopsies treated with and without lipopolysacchar-
ides (LPS) for RNase 7, psoriasin and hornerin immunoreactivity (IR), three of the lately discovered
AMPs in the skin. Indeed, using different immunohistochemical methods like ABC and tyramide sig-
nalamplification (TSA) all tested AMPs could be detected in the hair follicle epithelium. RNase 7 IR is
found throughout the entire outer root sheath (ORS), with a gradual decrease in intensity processing
from distal to proximal, and with a lower IR than inthe epidermis. The basal layers of the ORS show
often stronger staining than thesuprabasal and differentiated ones. This is consistent with the RNase 7
IR in the epidermis. Psoriasin is only observed in the uppermost layers of the perifollicular epidermis,
in the ORS mostly distal of the orifice of the sebaceous duct and weakly in the hairshaft keratin. Hor-
nerin IR is detected in the entire ORS. It is very strong in the distal ORS including all layers except
the basal one, whereas in the more proximal parts of ORS it is much weaker and homogeniously dis-
tributed. Stimulation of normal human scalp skin fragments in serum-free organ culture with lipopoly-
saccharides from different gram negative microbes significantly up-regulates RNase 7 and psoriasin IR
in the distal part of the ORS, whereas hornerin remains at about the same level. There is no difference
between the LPS of distinct species (validation by quantitative immuno histomorphometry). To sum-
marize, this pilot study confirms that the hair follicle epithelium has an antimicrobial defence system...
[abstract was shortened, because it exceeded space limitations]..

P052
Characterization of regulatory T cells in skin lesions and peripheral

blood of patients with scleroderma

S. Klein!, C. Kretz', R. Klembt', N. Oberle!, M. Hartmann?, A. Enk?, E. Suri-Payer', P. H. Krammer' and
A. Kuhn' 'German Cancer Research Center, Division of I i logy Program, 69120
Heidelberg, Germany; “Department of Dermatology, University of Heidelberg, 69115 Heidelberg, Germany

A lack or suppressive defect of CD4+CD25+ regulatory T cells (Treg) has been shown to be involved in a
variety of human autoimmune diseases. Recently, our group demonstrated that the number of Foxp3+ Treg
in skin lesions of lupuserythematosus was significantly reduced compared with other chronic inflammatory
skin diseases. Furthermore, a significant reduction in the number of peripheral CD4+CD25+ Treg was
found in patients with an active flare of systemic organ manifestation of the disease. In this project, we were
interested to analyze the frequency and phenotype of Treg in scleroderma, a heterogeneous autoimmune

Tumouri;

disease with a large variability in the extent of cutaneous and organ involvement. The number of Treg in
skin biopsy specimens from patients with systemic scleroderma (systemic sclerosis) and localized sclero-
derma (morphea) was investigated usinganti-Foxp3 and anti-CD4 monoclonal antibodies for immunohisto-
chemistry. In addition, characterization of peripheral blood CD4+CD25+ Treg from patients with the
different forms of the disease was carried out by flow cytometry analyzing the expression of Foxp3 and Treg
subpopulations. The quantitative analysis of CD4+ Tcells in skin lesions of patients with scleroderma
revealed a significantly lower number when compared with other chronic inflammatory skin diseases, such
a slupus erythematosus, psoriasis, and atopic eczema. Moreover, the frequency of Tregin the skin of sclero-
derma expressed as percentages of Foxp3+ cells from CD4+cells in the inflammatory infiltrate was similar
to lupus erythematosus but significantly reduced compared with other control diseases, irrespective of the
type of scleroderma. In peripheral blood, our preliminary data show a higher number of total Foxp3+ Treg
in patients with scleroderma compared with healthy controls while the number of CD4+CD25 high Foxp3+
Treg was normal suggesting a higher number of activated T cells in this disease. In conclusion, our results
demonstrate a significant reduction of Treg in the skin of patients with different forms of scleroderma.
Further investigations will evaluate if there is also a global peripheral dysfunction of CD4+CD25+ Treg in
this autoimmune disease.

P053

A novel single chain fragment variable against DEC205 increases
tumour antigen targeting capabilities leading to improved tumour
therapy

T. S. Johnson', V. Storn!, S. Ring‘, R. Kontermann?, F. Le Gall’, D. M. Nettelbeck®, A. Enk' and K.
Mahnke' 'University Hospital Heidelberg, Dermatology, 69115 Heidelberg, Deutschland; “Institute of Cell
Biology and Immunology, University of Stuttgart, 70569 Stuttgart, Deutschland; *Affimed Therapeutics AG,
69120 Heidelberg, Deutschland; “German Cancer Research Center, Oncolytic Adenoviruses, 69120 Heidelberg,
Deutschland

Antigen presentation by dendritic cells (DCs) is due to the expression of membrane bound receptors that
guide antigens to the major histocapatibility class I and II (MHCI/II) compartments for processing and pre-
sentation. A prototype receptor for antigenuptake is DEC-205. DEC-205 is expressed specifically by DCs and
greatly increases antigen presentation. Our first aim was to create a novel single chain fragment variable
(ScFv) specific for DEC-205 in order to target DCs in vivo. The novel ScFv was created through RT-PCR using
degenerative primers on total RNA from a hybridoma cell line (HB290) producing a monoclonal antibody for
murine DEC-205.The isolated variable heavy and variable light regions were subcloned into an expression vec-
tor fused to both a 6X His tag and c-myc tag then expressed as anative protein in the E. coli stain TG1 using
IPTG induction. Our second aim was to combine the ScFv for mDEC-205 with various melanoma tumour
antigens. We created fusion proteins using monopeptide mGP100, polypeptide mGP100 or a combination of
polypeptides from mTRP2 and mGP100. In C57/BI6 mice, initial immunohistochemical staining of cytospins
from CD11c+ isolated cells displayed a positive staining of ScFv comparable to the monoclonal antibody.
FACs of six day bone marrow derived dendritic cells indicated a binding affinity of the ScFv to be 53%of the
monoclonal antibody. In further experiments, C57/Bl6 mice were injected with the ScFv-mGP100 fusion pro-
tein in the footpad or left untreated. Using immunohistochemistry the mice injected with ScFv, show a higher
concentration ofc-myc positively stained cells in comparison to the untreated littermates. We then examined
the tumour suppressive effects of the ScFv-mGP100 in the B16 transplantable tumour model. When the vacci-
nation regime is implemented after a visible tumour has form at the site of s.c tumour cell injection, we
observed a concentration dependent suppression of tumour growth from the ScFv-mGP100 incomparison to
mGP100 peptide injected or WT mice. Furthermore the induction ofGP100 specific CD8+ T cells examined
via ELISPOT IFN-y?assays indicated the superior antigen targeting and presentation of the ScFv-mGP100
fusion protein. Together our data indicate the novel ScFv is a viable method of targeting various tumour anti-
gens to dendritic cells in order to elicit an improved immune response.

P054

CD4+CD25+ regulatory T cells reduce the transendothelial migration
ofCD4+CD25- T cells

T. Bedke, S. Ring, S. Schallenberg, K. Mahnke and A. Enk Department of Dermatology, Universititsklinikum
Heidelberg, 69115 Heidelberg, Germany

In vivo recruitment of T cells from the blood stream to the site of inflammation is highly dependent upon
the transmigration of these cells through the vascular endothelium during inflammation. We have pre-
viously shown that CD4+CD25+regulatory T cells suppress contact hypersensitivity reactions by inhibiting
rolling and adhesion of effector T cells to the endothelium of the inflamed tissue (Ring S et al. Eur J Immu-
nol 2006 Nov; 36 (11): 2981-92). Therefore, regulatory T cells might alter the capacity of endothelial cells
(ECs) to mediate transmigration of effector cells into the tissue. In the present study, we wished to examine
the potential role ofCD4+CD25+ Treg cells in modulating the migratory behaviour of conventional-
CD4+CD25- T cells through the endothelium in vitro. To this end, we generated primary endothelial cell
(ECs) cultures derived from Balb/c lungs and used these ECsto analyze the capacity of CD4+CD25+ T cells
to modulate the chemokine-mediated migration of CD4+CD25- T cells through EC monolayers in vitro.
Migration ofCD4+CD25- as well CD4+CD25+ T cells through an unstimulated EC monolayer was poorly
induced upon a CCLI19 gradient. In contrast, pre-treatment of the ECs with proinflammatory cytokines
enabled CD4+CD25- and CD4+CD25+ T cells to migrate through the monolayer. The most pronouced
effect was observed after stimulation of the ECs with TNF-alpha together with IFN-gamma. Cocultures of
CD4+CD25- and CD4+CD25+ T cells during transwell assays resulted in a reduced T cell migration
through a TNF-alpha/IFN-gamma treated EC monolayer by about 40%. Themigration of both subpopula-
tions was comparably inhibited. On the whole, these data indicate that CD4+CD25+ T cells possess the
potential to reduce the chemokine-mediated migration of CD4+ CD25- T cells through the endothelium,
providing a possible means by which Treg suppress inflammatory skin reactions in vivo.

© 2008 The Authors
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Steuerung der Syndecan-4 vermittelten Motilitdt Dendritischer Zellen
liberPKC-delta abhéngige PCK-alpha Assoziation

]. Bﬁhligen"z, C. Gebhardt', W. Zieglerz, M. Himmel?, M. Averbeck' and J. C.

Simon' 'Universitit Leipzig, Klinik fiir Dermatologie, Venerologie und Allergologie, 04103Leipzig,
Sachsen; *Universitit Leipzig, Interdiszipliniires Zentrum fiir klinische Forschung, 04103Leipzig,
Sachsen

Die Aktivierung und Migration von Dendritischen Zellen (DZ) ist eng an einelnteraktion mit der
extrazelluliren Matrix (EZM) verkniipft. Die EZM, in der eineinterzellulire Kommunikation und
Migration stattfindet, setzt sich grofitenteils auszellgebundenen und freien Glykosaminoglykanen und
Proteoglykanen zusammen. Syndecane SDC (SDC) sind transmembranire Heparansulfatproteoglykane.
SDCfungieren als Korezeptoren, die extrazellulire Signale, wie z.B. Zytokine, binden undsequestrieren
und dariiber die Zellmigration beeinflussen. Die Regulation der SDCExpression wahrend der LPS indu-
zierten DZ Maturation mit Aufregulation von SDC4und Abregulation von SDC-1 beeinflusst deren
Motilitat. Hier wollten wir kliren, wieSDC-4 in DZ eine Verbindung zum Zytoskelett eingeht und iiber
welcheMechanismen diese reguliert wird. Anhand von Westernblot und Koimmunprizipitationsstudien
zeigen wir einePKC-delta abhiingige Assoziation von PKC-alpha mit SDC-4 in maturierten DZ. Eine-
Verbindung zum Zytoskelett erfolgt iiber aufreguliertes Vinculin. Die Aktivierung vonPKC-delta mittels
Lysophosphatidylcholin (LysoPC) fiihrt zu einer verstirkten SDC-4Phosphorylierung, einer verminder-
ten SDC-4/PKC-alpha Assoziation und schlieflichzur Abnahme der DZ Zellmotilitit in videomikrosko-
pischen Untersuchungen. Die PKC-delta abhingige SDC-4 Phosphorylierung verhindert somit eine
Assoziationvon SDC-4 mit PKC-alpha und nachfolgend mit Vinculin und dariiber zumZytoskelett. Die
PKC-alpha Assoziation mit SDC-4 scheint wichtig fiir die MotilititDendritischer Zellen. Uber die Akti-
vierung/Hemmung von PKC-delta lieRen sichméglicherweise neue Ansitze zur gezielten Immunmodu-
lation iiber DendritischeZellen finden.

P056

Effect of toll-like receptor 2 ligand lipoteichoic acid on development
of atopic dermatitis

S. Kaesler, U. Hein, T. Volz, K. Chen, M. Récken and T. Biedermann Universitit Tiibingen,
Hautklinik, 72076 Tiibingen, Deutschland

Atopic Dermatitis (AD) is a chronic inflammatory skin disease induced by infiltrating Th cells. While Th2
cells dominate the acute flares of AD as seen in atopy patch tests, chronic AD lesions are indistinguishable
from other forms of eczema and are dominated by Thl cells. However, the mechanism underlying this
change of inflammatory pattern in AD remained elusive. It is well known that >90% of our AD patients
show colonization with Staphylococcus aureus, its role for this well documented change of inflammation
pattern has not been investigated so far. To this end, we established a model for the initial phase of AD by
adoptively transferring OVA-specific Th2 cells with or without OVA into the skin of naive mice. The
increase of ear thickness after adoptive transfer correlated with antigen-specific inflammation. While
injection of Th2 or OVA alone only lead to minor alterations the transfer of Th2plus OVA provoked an
inflammatory reaction and resulted in a strong ear swelling after 24 h. One important pathogen asso-
ciated molecular pattern (PAMP) of Staphylococcus aureus is the cell wall component and TLR2-ligand
Lipoteichoic acid (LTA). Interestingly, the presence of LTA during the AD-like inflammation resulted
inprolonged and increased dermatitis compared to Th2 plus OVA alone, aninflammation pattern identi-
cal to OVA-specific dermatitis observed after transfer ofTh1 cells. Investigations using TLR2-deficient
mice as recipients showed complete abrogation of this effect demonstrating that LTA binding of TLR2 is
operative in this change of inflammation pattern. These data indicate that S. aureus derived LTA shifts
transient cutaneous inflammation mediated by Th2 cells towards a chronic and persistent form of derma-
titis implicating an important role of LTA in the process of AD development and chronification.

PO57

Naturally occurring T-cell responses against the tumour antigens
MageA3, MelanA and Survivin in stage IV melanoma patients

M. Schmitt-Haendle, S. Voland, I. Haendle, E. Kaempgen, B. Schuler-Thurner,

G. Schuler Department of Dermatology, University Hospital of Erlangen, 91052 Erlangen, Germany
Background: Malignant melanoma is a highly immunogenic cancer. T-cell responses against defined
epitopes restricted by certain HLA types such as A2 can be detectedin most of stage IV patients usually
after in vitro restimulation. However, very little is known about the breadth and frequency of anti
melanoma immune responses restricted by other HLA types.

Objective: In this study we investigate the naturally occurring T-cell responses in stage IV melanoma
patients regardless of their HLA type against the tumour antigens Survivin (Su), MelanA (Mel) and
MageA3 (MA3) using overlapping peptides covering the whole amino acid (aa) sequence of these anti-
gens.

Methods: PBMC are being stimulated for 7 days with peptide pools consisting of peptides derived
from the published aa sequences for Su, Mel and MA3. Every peptide pool consists of five to six pep-
tides, which are 13 to 16 aa long and overlap byl1 aa. T-cell responses against peptide pools were ana-
lysed in an ELISPOT assay on day 7. Cultures that showed reactivity were tested against single
peptides contained in the individual peptide pools to define the fine specificity of the immune
response. Individual peptide-specific responses were then checked by flow-cytometry and intracellular
cytokine staining (ICS).

Results: Fifteen patients were analysed. One patient showed no T-cell responses, the other patients
showed reactivity against 2 to 15 (median 5) peptide pools. The most frequently recognized aa
sequences were Su 1-32, Su 88-120, Mel 22-51, Mel 41-73,MA3 120-153, MA3 143-178 and MA3 266-
293. For 10 patients these T-cell responses could be further defined. Peptides with the aa sequence Su
18-32, Mel59-73 and MA3 265- 283 were recognized most frequently. Mel 59-73 and MA3265-283
contain previously defined peptide sequences for HLA DR4 and HLA A2 respectively. Su 18-32 how-
ever contains a previously unpublished T-cell epitope. ByICS it could be shown that Su 18-32 was
recognized by CD4-cells only.

Conclusion: The Elispot assay together with overlapping peptides is an efficient method to determine
pre existing T-cell responses in stage IV melanoma patients. Here we show that Survivin 18-32 con-
tains a previously unpublished helper cell epitope, which needs to be further defined for optimal aa
sequence and HLA restriction.
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Broad T cell reactivity against a tumour-associated self antigen in
melanoma patients and healthy individuals without obvious signs of
autoimmunity

C. Erfurt’, I. Haendle', B. Schuler-Thurner', K. Thielemanns, P. van der Bruggen®, G. Schuler’,
E. Schultz* 'Department of Dermatology, University Hospital Erlangen, 91052 Erlangen, Germany;
2Free University of Brussels, Laboratory of Physiology, 1070 Brussels, Belgium; >Ludwig Institute for
Cancer Research, 1200 Brussels, Belgium; *Department of Dermatology, University Hospital Giessen
and Marburg, 35037Marburg, Germany

To avoid immune escape by down regulation or loss of antigen by the tumour cellstarget antigens are
needed which are important for the malignant phenotype and survival of the tumour. We could iden-
tify a CD4+ T cell epitope derived from the human melanoma-associated chondroitin sulfate proteo-
glycan (MCSP) (also known as high molecular weight-melanoma-associated antige n = HMW-MAA),
which is strongly expressed on >90% of human melanoma lesions and is important for the motility
and invasion of melanoma cells. However, MCSP is not strictly tumour-specific as it is also expressed
in a variety of normal tissues. Therefore, self tolerance should prevent the induction of strong T cell
responses against these antigens by vaccination strategies. On the other hand, breaking self tolerance to
this antigen by effectively manipulating the immune system, might mediate anti-tumour responses
although it would bear the risk of autoimmunity. We could sucessfully isolate CD4+ T helper cells
from the blood of a healthy donor recognizing peptide MCSP693-709 on HLA-DRI11 expressing mela-
noma cells. Broad T cell reactivity against this antigen could be detected in the peripheral blood of
both, healthy donors and melanoma patients, without any apparent signs of autoimmune disease. In
some patients, a decline of MCSP-specific T cell reactivity was observed upon tumour progression.
Our data indicate that CD4+ T cells are capable of recognizing a membrane glycoprotein that is
important in melanoma cell function, and it may be possible that the sizable reactivity to this antigen
in most normal individual scontributes to immune surveillance against cancer.

P059

Skin mast cells enhance resistance to animal venoms

M. Metz'?, A. M. Piliponskyz, M. Maurer' and S. J. Galli® 'Charité-Universititsmedizin Berlin,
Allergie-Centrum-Charité, Berlin; *Department of Pathology, Stanford University, Stanford, CA, USA
Animal envenomation can cause significant morbidity and mortality both in animals and humans. The
typical route of envenomation is via the skin and the subsequent symptoms can range from annoying
itch to severe ulcerations or even death, depending on the type of venom and the amount delivered into
the skin. In the skin, mast cells (MCs) are ideally located and equipped to sense and react to these exo-
genous toxins. It has been proposed that the activation of MCs by snake or insect venoms contributes
to the detrimental effects of the venoms. We show, in contrast, that skin MCs significantly reduce snake,
spider, and honeybee venom-induced pathology in mice. Subcutaneous (s.c.) injection of the venom
from a rattle snake (Crotalus atrox) in MC-deficient KitW-sh/KitW-sh (Wsh) mice results in the devel-
opment of significantly larger hemorrhagic lesions as compared to wildtypeKit+/+ mice (27.3 £ 1 mm
vs 18.7 £ 1 mm diameter, P < 0.001). Engraftment of MCsinto the skin of Wsh mice 6 weeks prior to
venom injection largely restores the enhanced resistance to the venom (22.7 + 0.4 mm diameter,
P < 0.05 versus Wsh mice). Furthermore, a single intradermal injection of venom from the brown
recluse spider (Loxosceles reclusa) or five s.c. injections of honeybee (Apis mellifera) venom, in concen-
trations reflecting the actual amount of venom usually administered by the respective animals, leads to
hypothermia, hematuria and death in MC-deficient, but only to mild hypothermia in Kit+/+ mice or
MC engrafted MC-deficient mice. To test whether similar protective mechanisms of MCs may exist in
humans, we assessed the ability of bee venom to induce degranulation of human MCs (LAD-2 and
human cord blood-derived MCs; hCBMCs). Bee venom potently induced the release of f-hexosamini-
dase from both cell types (i.e. >80% degranulation). This activation of MCs may lead to the release of
proteases which can subsequently detoxify venom components, as we show by MALDI-TOF mass spec-
trometry that bee venom stimulation of hCBMCs, but not LAD-2, almost completely degrades the toxic
components of the venom. These findings identify skin MCs as important effector cells in controlling
the toxicity of a wide range of animal venoms and indicate that MC-derived proteases may be apromis-
ing treatment option for spider bites, bee stings or other animal envenomationsin the skin.

P060
Loss of IFN-g inducibility of the MHC class Il antigen processing
pathway in head and neck cancer: evidence for posttranscriptional as

well as epigenetic regulation

M. Meissner!, T. Whiteside?, P. van Kuik-Romain®, E. Valesky', P. van den Elsen’, R. Kaufmann'
and B. Seliger* 'Universitit Frankfurt, Zentrum fiir Dermatologie, 60590 Frankfurt, Deutschland;
2University of Pittsburgh, Pittsburgh Cancer Institute, Pittsburgh, USA; *Department of
Immunohematology and Blood Transfusion, Leiden University Medical Centre, Leiden, Netherlands;
“Universitit Halle, Klinische Immunologie, Halle an der Saale, Deustchland

Abnormalities of the major histocompatibility complex (MHC) antigens by tumour cells impair the
cellular immune response and promote tumour evasion from immune surveillance. So far, studies ana-
lyzing the MHC class II expression levels in HNC are limited. Therefore, we investigated the constitu-
tive and interferon (IFN)-y-regulated expression profiles of MHC class II APM in various HNC cell
lines and also analyzed the MHC class II expression in HNC lesions. HNC cell lines analyzed in vitro
lacked constitutive MHC class II surface expression. Despite of the IFN-y-mediated induction at the
mRNA level, six out of ten cell lines did not show any relevant MHC class II surface expression that
might be attributed to a post transcriptional dysregulation of specific MHC class II APM components.
One cell line displayed a loss of IFN-y?induced CIITA-expression that corresponded to impaired MHC
class II surface expression, which could be linked to hypermethylation of the IFN-y-responsive CIITA-
promoter IV. In vivo, immunohistochemistry analyses of 35 patients revealed that about 86% of HNC
tissues exhibit a negative or only marginally positive staining, whereas 14% displayed a heterogenous
or highly positive MHC class 11 surface expression. There was no statistical correlation between tumour
differentiation and the MHC class II expression in HNC lesions. Taken together this study suggests a
high frequency of MHC class II abnormalities in HNC in vitro and in vivo, which could occur at dif-
ferent steps of the antigen processing pathway. This information may have a significant impact on
practical and clinical aspects of tumour vaccination strategies.

© 2008 The Authors
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P061 (V10)
T cells are required for initiation of autoimmunity in experimental

epidermolysis bullosa acquisita

C. Sitaru', A. Sesarman', D. Zillikens', W. Solbach? P. Hultman® and A. G. Sitaru® 'Departmem
of Dermatology, University of Litbeck, Liibeck, Germany; *Institute for Medical Microbiology and
Hygiene, University of Litbeck, Liibeck,Germany; *Department of Molecular and Immunological
Pathology, Linképing University, Linképing, Germany

Epidermolysis bullosa acquisita (EBA) is a prototypical organ-specific autoimmune disease caused by
autoantibodies against type VII collagen, the major constituent ofanchoring fibrils of the dermal-epi-
dermal junction. While mechanisms of autoantibody-induced blister formation have been extensively
studied, the initiation of autoimmunity and autoantibody production in autoimmune blistering dis-
eases are still poorly defined. In the present study, we addressed the role of T cells for the production
of blister-inducing autoantibodies in mice immunized with type VII collagen. To detect auto reactive
type VII collagen-specific T cells, lymph node cells from immunized SJL mice (n = 6) were stimulated
in vitro with recombinant antigen and their proliferation was measured by both radioactive thymidine
incorporation and flow cytometry analysis of carboxy-fluorescein diacetate succinimidyl ester labelled
cells. Interestingly, using synthetic peptides of the immunogen, different patterns of T and B cell epi-
topes in mice immunized with type VII collagen were demonstrated. In contrast to wild type mice
(n = 6), immunization of SJL athymic nude mice (n = 6) lacking T cells with type VII collagen did
not induce an autoimmune response and blistering phenotype. Importantly, lymphocytes from immu-
nized wild type mice (n = 6) passively transferred into SJL nude mice (n = 6) produced auto antibo-
dies over a period of 3 months resulting in subepidermal blistering in these animals. These results
demonstrate that T cells are required for the initiation of autoimmunity against type VII collagen in
experimental EBA and provide a basis for developing T cell-directed immunomodulatory strategies for
this and related autoimmune diseases.

P062

Efalizumab induces T cell hyporesponsivness

F. Koszik, G. Stary, N. Selenko-Gebauer and G. Stingl Department of Dermatology, Medical
University of Vienna, DIAID, 1090 Vienna, Austria

The lymphocyte function associated-molecule-1 (LFA-1) a-chain (CD11a)-binding monoclonal anti-
body (mAb) Efalizumab (E) is a new treatment option in moderate to severe psoriasis. Although LFA-
1 is ubiquitously expressed on peripheral blood leukocytes, general opinion holds that E exerts its
effects mainly on T lymphocytes by blocking their migration and by interfering with the immunologi-
cal synapse. To test the validity of this assumption, we asked whether E could interfere with T cell pro-
liferation induced by qualitatively and quantitatively different stimuli. Using PBMC of both E-treated
patients and, after in vitro exposure to E, healthy individuals, we observed that anti-CD1la, while
unable to interfere with T cell proliferation under optimal stimulation conditions (plate-bound anti-
CD3, PHA), does effectively block the allogeneic mixed leukocyte reaction and anti-CD3-driven T cell
proliferation induced under suboptimal conditions. The further observations (i) that the expression-
level of LFA-1 on antigen-presenting cells (APC) compares favorably with that on Tcells but (ii) that E
exerts its inhibitory effect solely on the T cell side, argues against physical hindrance being the only
reason for the E-induced downregulation of the Tcell response. Our findings suggest that binding of E
to its ligand induces events which increase the threshold of T cells to a proliferative stimulus via the T
cell receptor. They also provide an explanation as to why E is highly effective in patients with stable
psoriasis, but often fails to control disease flares.

P063

Accumulation of epidermis-derived CCL27 in skin-draining lymph
nodes following topical application of a contact sensitizer induces
accumulation of CCR10-positive cells

A. S. Lonsdorf', V. Huang', L. Fang', E. Cha', K. Nagao', M. Zaleska®, W. L.Olszewski* and

S. T. Hwang' 'National Institutes of Health (NIH), National Cancer Institute (NCI)/Dermatology
Branch, 20892 Bethesda, USA; *Polish Academy of Sciences, Medical Research Center, 02106 Warsaw,
Poland

The chemokine receptor, CCR10, is expressed by skin-homing T cells. CCL27 is aCCR10 ligand that is
constitutively produced by epidermal keratinocytes. CCR10 and CCL27 appear to be important com-
ponents of T cell-mediated cutaneous immunity, but whether they influence LN homing by T cells is
unknown. Herein, we analyzed LN and skin expression of CCL27 by real-time RT-PCR, Western blot,
and ELISA inmice before and after administration of a potent contact-sensitizing agent. CCL27protein
was detected in skin-draining LN by Western blot and ELISA although CCL27mRNA transcripts were
low. CCL27 protein was present at higher levels in skin-draining LN compared to gut-draining LN and
spleen. A single topical treatment of mouse skin with the contact sensitizer 2,4-dinitro-1-fluorobenzene
(DNFB) resultedin a 13-fold increase in CCL27 protein accumulation in skin-draining LN and a five-
fold elevation in CCR10 mRNA (normalized to the T cell marker, CD2). DNFB treatment also resulted
in rapid depletion of CCL27 from the epidermis within 30 min of application. CCL27 was also
detected in lymph from healthy human volunteers and was elevated fivefold in patients with chronic
lymphedema. In summary, we describe a novel mechanism for the recruitment of CCR10-positive T
cells to skin-draining LN following the rapid release of preformed CCL27 from epidermis andlympha-
tic-mediated accumulation in skin-draining LN.

P064

Development of testing strategies for the in vitro differentiation
between contact allergens and irritant chemicals

P. Esser, V. Weber and S. F. Martin Department of Dermatology, University Medical Center,
Freiburg, Allergy Research Group, 79232 Freiburg im Breisgau, Germany

Due to the 7th amendment to the cosmetic directive (76/768/EEC) the selling of cosmetics with sub-
stances tested in vivo on animals is prohibited as of 2009. Exceptions can be only made as of 2013 if
there are no alternative testing methods available. Furthermore, since June 1, 2007, commercially avail-
able chemicals (about 30.000) have to be re-evaluated concerning their allergenic potential due to the
EU-regulation REACH. At the moment there are only three accepted and validated in vivo tests for the
assessment of the sensitising potential of a chemical but no in vitro test. Thus, for ethical and financial
reasons there is a strong need for reliable in vitro test systems, not least because of the world wide
increase of allergic diseases of the skin and airways. For the development of such tests there are many
different approaches available. Taken together, these tests have to be based on the mechanistic coher-
encies of the sensitisation phase of contact allergy to gain reliable information about the sensitising
potential as well as to provide a differentiation from irritant effects of chemicals. One of these
approaches is the evaluation of the maturation of dendritic cells by analysing cytokine production and
activation marker expression. Our recent data reveals a critical impact of the solvent type and concen-
tration, e.g. acetone versus DMSO, on the cytokine detection, but not the expression of activation mar-
kers. Furthermore, the widely used detection of surface marker expression is hampered by the fact that
a number of contact sensitizers induced upregulation of e.g. CD86 at concentrations correlated with
higher levels of cell death. This correlation was also observed for irritant chemicals that show no
increased activation marker induction at non-toxic concentrations. This makes the choice of both the
solvent and the chemical concentrations one of the vital points in the development of standardized
in vitro assays for the identification of contact and respiratory sensitizers and their differentiation from
irritants.

P065

Evidence for a major role of IL-18 in cutaneous lupus erythematosus
D. Wang', M. Drenker', B. Eiz—Vesperz, T. Werfel' and M. Wittmann' Hannover Medical School,
Der I 30449 H, , Germany; ’H Medical School, Transfusion Medicine, 30625
Hannover, Germany

Cutaneous manifestations belong to the most common clinical features of lupuserythematosus (LE). It
was the aim of this study to analyse differences in the inflammatory response of keratinocytes from
patients suffering from cutaneous LE compared to healthy controls. Main findings include that kerati-
nocytes from LE patients express higher IL-18R on their cell surface in response to TNFoZor IFNy?sti-

mulation. Furthermore, in response to IL-18 these cells produced large amounts of TNFe, which was
not related to a higher carrier frequency of the -308A TNFaZpromoter polymorphism. Of note, in the
presence of IL-18 LE keratinocytes failed to express IL-12p40. IL-12 has previously been shown to pro-
tect keratinocytes from UV induced apoptosis. Keratinocytes from LE patients were more prone to die
upon exposure to IL-18 and this increased apoptosis could be abrogated by blockade of endogenously
produced TNFux?as well as by addition of exogenous IL-12. In biopsies from lesional LE skin IL-18 was
highly expressed. Our results demonstrate anintrinsic difference in the inflammatory response of kera-
tinocytes and point to anautocrine feedback loop involving TNFzx, IL-18 and IL-12 family members.
Our results suggest that IL-18 is on top of the cytokine hierarchy in cutaneous LE and therefore point
to a potential benefit of a local therapy which blocks IL-18 activity for cutaneous LE manifestations.

P066 (V36)

Cutaneous interleukin (IL)-15 is important for anti-tumoural immunity
in mice

K. Loser, T. A. Luger and S. Beissert University of Miinster, Department of Dermatology, 48149
Miinster, Germany

In K14-IL-15 transgenic (tg) mice cutaneous IL-15 overexpression results in increased antigen-presen-
tation, NK cell- and CD8+ effector T cell activation. Since NK cells and CD8+ effector T cells are
involved in anti-tumoural immune responses, we were interested to determine the effects of cutaneous
IL-15 production on the regulation of protective immunity. Therefore, wildtype (wt) and K14-IL-15 tg
mice were subcutaneously injected with TS/A mammary carcinoma cells and interestingly, K14-IL-15
tg mice showed a significantly reduced tumour growth. Immunofluorescence stainings of tumour tissue
revealed markedly increased numbers of granzyme A expressing CD8+ effector T cells and NK cells
infiltrating the TS/A tumours ofK14-IL-15 tg mice whereas we did not observe alterations in tumour
infiltrating macrophages or granulocytes compared to wt mice. To analyze the specific role of both cell
populations for anti-tumoural immune responses in K14-IL-15 tg mice we isolated NK cells and CD8+
effector T cells from tumour bearing tg mice, adoptively transfered them into naive wt recipients and
inoculated recipient mice with TS/A cells. The transfer of NK cells from tumour-bearing K14-IL-15 tg
mice did not influence progressive growth of injected TS/A cells in recipient mice. However, inoculated
TS/Acells were rejected in recipients that were treated with CD8+ T cells from tumour-bearing K14-
IL-15 tg mice suggesting strong MHC class I-restricted anti-tumoural immunity. To examine whether
CD8+ T cells are indeed essential for the reduced tumour growth in K14-IL-15 tg mice we depleted
either CD8+ T cells or NK cells by using specific antibodies prior to injection of TS/A tumour cells.
NK cell depleted K14-IL-15 tg mice still showed reduced tumour growth whereas tumours grew pro-
gressively in CD8-depleted tg mice. Interestingly, in tumour draining lymph nodes from K14-IL-15 tg
mice we observed an increased number of IFN-g+ and CD43+CD8+ T cells whereas the overall num-
ber of CD8+ T cells was not changed compared to wt controls indicating that reduced tumour growth
in K14-IL-15 tg mice is associated with tumour infiltrating cytotoxic CD8+ T cells. These results
indicate that cutaneous IL-15 over expression leads to strong protective anti-tumoural immunity via
stimulation of MHC class I-restricted cytotoxicity.

© 2008 The Authors
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TGFp-differentiated Foxp3+ T regulatory (Treg) cells protect scurfy
mice

E. N. Huter and E. M. Shevach NIAID, National Institutes of Health, Laboratory of Immunology,
20892 Bethesda, MD, USA

Scurfy mice have a deletion in the forkhead domain of Foxp3 and are deficient inthymic-derived
Foxp3+ Treg. They develop a lympho proliferative syndrome withCD4+ (and CD8+) cell mediated
multi-organ inflammation, and die between 3-4 weeks of age. Transfer of thymic-derived FoxP3+ Treg
into neonatal Scurfy mice prevents the development of disease. Recently, it has been shown that TCR
stimulation of naive CD4+CD25- T cells in vitro in the presence of TGFf?and IL-2 induces the expres-
sion of FoxP3 and an anergic/suppressive phenotype in vitro and in vivo. To determine whether the
mechanism of action of the TGFf-induced Treg was similar to thymic-derived Treg, we reconstituted
newborn Scurfy mice with TGFf-differentiated polyclonal Treg. 21 days after transfer of TGFf-induced
Treg, Scurfy mice show drastically reduced cell numbers in peripheral lymph nodes and spleen in com-
parison to scurfy controls. Furthermore, on histopathologic analysis, transfer of TGF-induced Treg pre-
vented the development of inflammation in skin, liver and lung. The TGFf-induced Treg retained the
expression of FoxP3 in vivo for 21 days and migrated to the site of inflammation in the skin. Thus,
TGEFp-differentiated Foxp3+ Treg appear to possess all of the functional properties of thymic-derived
Treg. As both antigen-specific and polyclonal TGFf-differentiated Treg can be easily generated in large
numbers in vitro, they represent a potent population for the cellular immunotherapy of autoimmune
and inflammatory diseases.

P068

Neutralization of TNF-alpha augments the suppression of Th2 cells
bylL-10-treated DC-and TGF-B-induced regulatory T cells (iTreg)

1. Bellinghausen, T. Hilmenyuk, S. Grabbe and J. Saloga Department of Dermatology, University of
Mainz, 55131 Mainz, Germany

Recently we have demonstrated that regulatory T cells (Treg) that also suppress Th2cytokine produc-
tion can be induced in the presence of IL-10-DC and TGF-8. Asanti-TNF-alpha therapy has been
shown to enhance the suppressive function of Tregin autoimmune diseases, the aim of this study was
to analyze whether neutralization of TNF-alpha would also increase the suppression of Th2 cells.
Therefore, freshly isolated CD4+CD25- T cells from grass pollen allergic donors were stimulated with
autologous, mature monocyte-derived allergen-pulsed dendritic cells (DC) alone ortogether with
induced Treg (iTreg: CD4+CD25- T cells of the same donor previously cultured with IL-10-DC and/or
TGF-f with or without addition of anti-TNF-alpha). Only the combination of IL-10-DC and TGF-f
leads to the induction of iTreg that can suppress proliferation and cytokine production (Thl as well as
Th2 cytokines) of peripheral T cells while proliferation and Th2 cytokine production were only slightly
reduced by iTreg induced with IL-10-DC or TGF-8 alone. In all conditions, the addition of anti-TNF-
alpha further increased the inhibitory potential of iTreg especially concerning the inhibition of Th2
cells. These data demonstrate that TNF-alpha might be exploited as novel therapeutic target in allergic
diseases.

P069

Enhanced in vivo secretion of antimicrobial peptides in psoriasis
vulgaris andatopic dermatitis

R. Glaser, B. Koten, R. Folster-Holst, J. M. Schroder and J. Harder Department of Dermatology,
University Hospital of Schleswig-Holstein, Campus Kiel, 24105 Kiel, Germany

Inducible antimicrobial peptides (AMP) have been isolated from psoriatic scale extracts and are dis-
cussed to be responsible for the rare infection rate observed in psoriasis patients. In contrast, reduced
expression of AMP was recently described in patients with atopic dermatitis to explain the high rate of
microbial infections. Aim of this study was to perform a comparative analysis of the in vivo protein
expression and secretion of human beta defens in (hBD)-2 and -3, psoriasin (§100A7) and RNase 7 in
patients with psoriasis vulgaris (PV) and atopic dermatitis (AD). Untreated patients with PV and
extrinsic AD (n = 22, 14 f/8 m, 2-66 years) as well as gender and age-related healthy volunteers were
included in this study. Punch biopsies were taken from lesional and non-lesional skin of the patients
and corresponding localisations of the controls to investigate the protein expression of AMP by immu-
nohistochemistry. In vivo secretion of hBD-2 and -3, psoriasin and RNase 7 was determined by ELISA
performed with skin-derived washing fluids. Enhanced immunoreactivity of all AMP under investiga-
tion was observed in lesional and partly in non-lesional skin of PV and AD patients when compared
to the healthy controls. PV patients showed the strongest staining. However, AD patients clearly
showed an increased staining when compared to healthy controls suggesting that AMP expression is
induced in AD. Analyses of skin washing fluids revealed secretion of psoriasin, RNase 7 and hBD-2 in
high amounts from lesional skin of PV patients. Although we detected lower amounts of AMP on the
surface of AD skin as compared to PV (psoriasin: 145.5 ng/ml vs 2.7 ug/ml, RNase 7: 0.7 vs 3.86 ng/
ml), our results revealed that the AMP levels secreted on AD skin were upregulated when compared to
healthy skin. These results indicate that the skin of patients with AD has the capacity to express and to
induce the expression of AMP and counter the hypothesis of a general induction defect of AMP in
AD. However, because the expression levels of AMP in AD skin are significantly below the levels found
in PV, the role of AMP expression for the infection rate of AD patients has still to be determined.

P070

Defects in dendritic cell (DC) function in IL-1 receptor antagonist (RA)
deficient mice are responsible for progressive disease in L. major
infection

S. Lopez Kostka', S. Dinges', Y. Iwakura’, M. C. Uc]ey3 and E. von Stebut' 'Johannes Gutenberg-
Universitit Mainz, Hautklinik, 55131 Mainz, Germany; 2University of Tokyo, Center of Experimental
Medicine, Tokyo, Japan; 3National Cancer Institute, National Institutes of Health, Dermatology
Branch, Bethesda, USA

Previously, we have shown that DC-derived IL-1a/f?facilitates Thl induction ininflammatory disease
models (infection with Leishmania major, allergic asthma ofmice). DC from Leishmania-susceptible
BALB/c mice produced less IL-1 as compared to resistant C57BL/6 mice; substitution of IL-1a2during

Abstracts |

T cell priming in vivo protected from progressive disease and abrogated aberrant Th2 development.
With the aim of determining the role of IL-1 for resulting immune responses in more detail, we uti-
lized IL-1RA—/— BALB/c mice. IL-1IRA—/— mice exhibit excessive IL-1o/f?signalling due to a lack of its
antagonist. In contrast to our expectation, IL-IRA—/~BALB/c mice infected with standard high dose
(HD; 2 x 10E5 L. major) or physiologic allow dose (LD; 1,000 parasites) inocula displayed enhanced
lesion progression as compared to wild type mice and had to be euthanized in wké and wk10, whereas
controls progressed more slowly. In parallel, we found significantly higher lesional parasite burdens
and decreased IFN-gamma production by draining lymph node (LN) cells, whereas the levels of IL-4
and IL-10 were unaltered in IL-1RA—/— mice. Interestingly, both in vivo in LN cultures and using bone
marrow-derived cells orCD11c+ DC isolated from infected LN, a markedly impaired production of IL-
12 was observed with IL-IRA-/~ cells. As compared to DC from wild types, IL-1RA—/— DC displayed
a more mature phenotype with significantly increased surface levels of MHC class I, II and cost imula-
tory molecules and a reduced phagocytotic capacity.Incubation with IL-1RA during culture of DC in
vitro resulted in the generation of regular immature DC capable of normal L. major uptake and
restoration of their ability to produce inflammatory mediators (e.g. IL-12p40) upon infection. In sum-
mary, apart from effects of IL-1a/f?on T cell priming towards Thl, excessive IL-1 signalling in vivo
due to absence of IL-1RA led to alterations in DC function even under steady state conditions result-
ing in pathological activation of DC. This raises this possibility that blockade of IL-1RA in vivo may
alter the function of antigen presenting cells as well as T cells in chronically treated patients.

P071

Desmoglein 3-specific antibodies generated in an HLA-class
ll-transgenic mouse model of pemphigus vulgaris are pathogenic

R. Eming', C. Feliciani"?, V. Eubel', E. Podstawa', R. Miiller', G. Sonderstrup” and

M. Hertl" 'Philipps Universitit, Dermatologie und Allergologie, 35037 Marburg, Deutschland;
2Department of Dermatology, Catholic University of the Sacred Heart, Rome, Italy; *Stanford
University, Immunology and Microbiology, Stanford, USA

Pemphigus vulgaris (PV) represents a severe blistering autoimmune disorder characterised by IgG
autoantibodies (autoab) predominantly against desmoglein 3(dsg3), a transmembranous component of
the desmosomes. Recent studies suggest that autoab directed against epitopes of the NH2-terminal
adhesive region of dsg3 are pathogenic whereas autoab recognizing epitopes of the COOH-terminus
are non-pathogenic. The aim of our study is to characterise the antibody response to human dsg3 pro-
tein in HLA-DR0402-DQ8-/huCD4-transgenic mice. Following repetitive immunizations with recombi-
nant human dsg3-protein, serum samples of HLA-transgenic mice are investigated for dsg3-reactivity
and their ability to induce acantholysis. Applying protein constructs spanning single extracellular
domains of thedsg3-protein in an ELISA system, enables us to monitor the development of the IgG
response to human dsg3-protein. IgG from dsg3-immunized mice demonstratesdsg3-specificity as
shown by ELISA and recognizes native dsg3 using indirect immunofluorescence on human skin sam-
ples. Initially, serum antibodies bind to epitopes of the extracellular domain 5 (EC5) located at the
COOH-terminus of the dsg3-ectodomain. Repetitive immunizations with dsg3-protein lead to an intra-
molecular epitope-spreading demonstrating IgG-reactivity to epitopes of theNH2-terminal ECI and
EC2 domains. Dsg3-reactive IgG is capable of inducing acantholysis in both cultured normal human
and HaCaT keratinocytes in vitro. Incubating human skin samples ex vivo with serum samples of
dsg3-immunized mice induces suprabasilar acantholysis resembling PV, accompanied by positive direct
immunofluorescence. Noteworthy, mouse sera showing exclusive EC1-reactivity are pathogenic in vitro
and induce acantholysis in human skin biopsies, whereas COOH-reactive serum samples do not
demonstrate pathogenic capability. These findings are in line with previous studies on autoantibody
reactivity in PV patients. Thus, HLA-class II-transgenic mice provide an excellent in vivo system to
characterise the auto antibody response to dsg3 in PV patients and establish the basis for evaluating
new, antigen-specific therapeutic approaches in PV.

P072 (V16)

Homeostatic proliferation drives the accumulation of
‘antigen-experienced’ CD3+CD4-CD8- (DN) T cells in

CD18-/- mice

T. Oreshkova', H. Wang', A. Seier', A. Renkl!, A. Sindrilaru', G. Vargaz, S. Grabbe®,

K. Scharffetter-Kochanek' and T. Peters' 'Uniklinikum Ulm, Dermatologie und Allergologie, Ulm;
2Uniklinikum Miinster, Dermatologie, Miinster; *Uniklinikum Mainz, Dermatologie, Mainz

Beta2 integrins (CD11/CD18) importantly participate in leukocyte transmigration and lymphocyte acti-
vation supporting firm intercellular adhesion and signalling e.g. during antigen presentation. We
reported previously that CD18-deficient mice, suffering from severe primary immunodeficiency and
autoimmunity, show an impaired homing of lymphocytes in the periphery due to absent CD18 expres-
sion, changes in lymphocyte maturation and phenotype. Compared to wild-type (WT) mice, CD18—/~
mice harbor a >30-fold increase in CD3+CD4-CD8- double-negative (DN) T cells with an apparently
antigen-experienced phenotype in peripheral lymphoid and non-lymphoid tissues, whereas single-posi-
tive (SP) T cells are reduced. To elucidate the reason for the high increase in CD18—/— DN T cells in
the periphery, we hypothesized that the transition from the DN to the double-positive (DP), and
hence, to the SP state may be impaired during intra thymic T cell development. Surprisingly, neither a
correlating increase in DN nor decrease in DP or SP thymocytes was detected by FACS analyses of
thymi from CD18—/~ mice (1 > 6). Thus the high prevalence of DN T cells in the periphery was not
reflected by an analogous shift in thymic T cell populations. Therefore, we next hypothesized uncon-
ventional DN T cells can be expanded primarily in the periphery of CD18—/— mice. Regarding the
marked decrease in peripheral naive SP T cells in CD18—/— mice, T cells may be stimulated to expand
homeo statically under these lymphopenic conditions. Key cytokines known to drive homeostatic T cell
expansion are IL-7 and IL-15. Indeed, when purified from peripheral lymph nodes by MACS sorting
and subjected to CFSE proliferation assays, only unconventional DN T cells but not conventional
CD4+ or CD8+ SP T cells could be expanded by exogenous IL-7 in vitro. This demonstrated DN T
cells were highly susceptible to proliferate upon a key homeostatic stimulus. However, no significant
proliferation was observed uponIL-15 alone. We conclude that unconventional DN T cells can be gen-
erated byhomeostatic expansion in the lymphopenic periphery of CD18—/— mice. We conclude that
unconventional DN T cells can be generated by homeostatic expansion in the lymphopenic periphery
of CD18-/- mice [abstract was shortened, because it exceeded space limitations].

© 2008 The Authors
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P073
Mature mast cells induce dendritic cell maturation resulting in T cell

proliferation and polarization to TH1 response

A. Dudeck, C. Siinder, S. Heydrich and M. Maurer Department of Dermatology and Allergy,
Charité-Universititsmedizin Berlin, 10117 Berlin, Germany

Mast cells (MCs) have been recently shown to link innate immune responses and long lasting adaptive
immunity resulting from pathogen infection. However, the underlying mechanisms of this novel mast cell
function remain to be elucidated indetail. Here, we asked whether MCs can induce the maturation of den-
dritic cells (DCs), which is required for the generation of effective adaptive immune responses.We found
that mature murine connective tissue type mast cells (CTMCs) can undergo cell-to-cell interactions with
immature murine bone marrow derived DCs. The cellular contact of CTMCs to immature DCs induced the
expression of the costimulatory signals CD80, CD86 and CD40 on the cell surface of DCs suggesting
the induction of DC maturation. Moreover, the interaction between CTMCs and immature DCs induced
the expression of the chemokine receptor CCR7 by DCs, which is required for the initiation of DC migra-
tion to T cell areas of draining lymphnodes. Furthermore, we could detect high amounts of IFN-)?and IL-2
in supernatantsof DC/MC co-cultures. Most interestingly, DCs matured by previous interaction with mature
MCs induced strong proliferative responses in naive CD4+ T cells (more than LPS stimulated mature DCs).
Therefore, we analyzed the pattern of cytokines released by CD4+ T cells which had interacted with DCs
matured by the contact to mature MCs. Surprisingly, we found that the crosstalk between naive CD4+ T
cells with mast cell primed DCs resulted in the release of high levels of IFN-y, but no significant secretion
of IL-4 and IL-5, thus suggesting a polarization to TH1 response. In conclusion, our data demonstrate that
cellular contact of immature dendritic cells to mature mast cells resulted in the maturation of dendritic
cells, which subsequently induced naive CD4+ T cell proliferation and the polarization of their cytokine
responses towards the TH1 subtype. Thus, mast cells may initiate and modulate the adaptive immune
response by inducing the maturation of dendritic cells and regulating their function.

P074

IL-4 and IL-15 promote immature mast cell adhesion to skin
endothelial cells and chemotaxis

A. Zimmermann, M. Grusser, M. Maurer and A. Dudeck Department of Dermatology and Allergy,
Charité-Universititsmedizin Berlin, 10117 Berlin, Germany

Mast cell numbers in peripheral tissues are relatively stable under physiological conditions, but markedly
increased in many pathological disorders associated with chronic inflammation or long standing immune
responses. This mast cell hyperplasiais presumably due to a modified regulation of proliferation, survival
and/or the migration of mast cells. The aim of this study was to investigate the regulation of immature
mast cell recruitment from the vasculature to peripheral tissues. We could demonstrate that immature mast
cells exhibit a strong adhesion to microvascular skin endothelial cells followed by directed transendothelial
migration. The adhesion of immature mast cells to endothelial cells was markedly enhanced by previous sti-
mulation with IL-4 or IL-15, both described to be released by mature connective tissue type mast cells upon
stimulation. However, there was no significant regulation of immature mast cell adhesion to endothelial
cells by the leukocyte chemo at tractants RANTES, MIP-1o2or MCP-1. Furthermore, chemotaxis of imma-
ture mast cells was induced by IL-4 and IL-15, but not by RANTES, MIP-1ozor MCP-1. In contrast, the
chemotaxis of mature connective tissue type mast cells was induced by a wide spectrum of chemokines and
cytokines including IL-4 and IL-15 but also RANTES, MIP-1a?and MCP-1. Thus, our data show that the
adhesion of immature mast cells to the endothelium as well as their subsequent chemotaxis is promoted by
IL-4 and IL-15, but not by leukocyte chemo attractants suggesting a selective recruitment of immature mast
cells from the vasculature independent of leukocyte infiltration. These findings may explain, why some
chronic inflammatory conditions are associated primarily with the accumulation of mast cells and not other
leukocytes.

P075

Cytokines and TLR ligands exert different effects on B7H1 expression
by dendritic cell (DC) subpopulations

S. Karakhanova, K. Mahnke and A. Enk Department of Dermatology, University of Heidelberg,
69115 Heidelberg, Germany

Expression of regulatory molecules of the B7H family by DCs plays an important role in the regulation of
immune responses. However, their function(s) as well as regulation of their expression during DC matura-
tion is not completely understood. To test how DC maturation affects expression of these molecules, we sti-
mulated in vitro prepared monocyte derived DCs (MoDCs) as well as genuine DCs, isolated from
peripheral blood of healthy donors (gDCs). Stimulation of MoDCs with a cytokine cocktail resulted in
increased expression of CD83 and CD86 molecules as well as increased T-cell stimulatory capacity. In paral-
lel we observed upregulation of B7H1.Similar results were observed using genuine DCs. While MoDC repre-
sent a homogenous population of myeloid origin (mDCs), genuine DCs consist of a mixed population
(mDCs and plasmacytoid DCs (pDCs)) with different TLR receptor repertoires. To determine the respond-
ing subpopulation, genuine DCs were stimulated with various TLR ligands and assessed by FACS analysis
and functional assays. LPS, poly I:C, as well as cytokines enhanced expression of B7H1 to different extent
directly in mDCs. In contrast CpG was effective in direct affecting of expression in pDCs. The B7-H1 upre-
gulation induced by cytokines and TLR stimulation was accompanied by activation of the MAPK kinase
pathway in MoDCs and blocking of ERK/MAPK phosphorylation with a specific inhibitor reduced
increased B7H1 expression. Thus our results indicate that the expression of B7H1 is regulated by the MAPK
kinase pathway and that different stimuli induce differential expression of B7H1 on DCs. This differential
regulation may have an input on DC function in healthy persons and in pathological conditions.

P076

Viral chemokines antagonist vMIP-Il reduces metastasis formation

S. Rubant, N. Chassalevris, R. J. Ludwig and W. Boehncke Klinikum der ].W. Goethe Universitit,
Dermatologie, 60590 Frankfurt am Main, Deutschland

Chemokines and their receptors play an essential role in pro-inflammatory processes as well as metastasis
formation. Viral MIP-II is a broad spectrum chemokine receptor antagonist, that binds different chemo-
kines receptors regardless of subfamily. Ininflammation vMIP-II was shown to have potent inhibitory func-
tions by blocking specifically pro-inflammatory chemokines receptors and preventing immune cells from
infiltrating the tissue. The role of vMIP-II in metastasis and cancer formation is not clear so far. To study
the in vitro effects of vMIP-II on metastasis formation we used murine B16F10 melanoma cells. First we
analyzed the chemokines receptor profile of these cells via RT-PCR and flow cytometry and then we investi-

gated the effects of different chemokines alone or on combination with vMIP-II on chemokine receptor
internalization and migration. No ligand-induced internalization was seen for CCR2, CCR5, CCR10 and
CXCR3 on B16F10 cells. Viral MIP-II inhibited the ligand-induced migration of BI6F10 cells mediated by
CCR2, CCR5 and CXCR3. Using the in vivo lung metastasis model, we could show that after 11 days
C57Bl/6 mice treated with 50 ug vMIP-II each developed significantly less lung metastasis than untreated
mice. These data indicate that vMIP-IT may also affect metastasis formation via chemokine receptor block-
ade or modulation.

P077 (V18)

Glucocorticoids induce regulatory monocytes that control adaptive
immuneresponses

G. Varga'?, J. Ehrchen'?, K. Tenbrock', E. Nattkemper', U. Nordhues', A. Stadtbiumer"?,

J. Roth' and C. Sunderkétter™? 'Universitit Miinster, Experimentelle Dermatologie, 48149 Miinster,
NRW, Germany; *Universitit Miinster, Hautklinik, 48149 Miinster, NRW, Germany

Glucocorticoids (GC) are still the most widely used immunosupressive agents in clinical medicine. Surpris-
ingly little is known about the mechanisms of GC action on monocytes which play a central role in propa-
gation as well as resolution of inflammation. In a murine model we show that Glucocorticoids (GC)
promote survivalof anti-inflammatory monocytes that influence T cell responses in antigen-specificways.
Thus, GC-treatment does not lead to global suppression of monocytic effect or functions it rather leads to
induction and differentiation of monocytes to become regulatory cells. We show that GC- induced regula-
tory monocytes upregulate surface molecules like CD163, and CD80 while others e.g. CD86, and MHC 11
are downregulated. Upon GC- treatment transmigration and motility of these cells is up-regulated while
adherence is reduced. Furthermore, co-culture of regulatory monocytes and T cells leads to inhibition of T
cell activation as shown by diminished proliferation and cytokine production in antigen- dependent and
antigen- independent ways. We examined the mechanisms of regulatory function of monocytes, and show
that they produce increased amounts of immunosuppressive cytokine IL-10. In addition we determined
cell-cell contact dependent inhibition of T cell responses. In conclusion, GC treatment generates regulatory
monocytes that are capable to controlongoing T cell responses, and thus have a high potential to become
valuable tools inimmunotherapy against inflammatory diseases.

P078

The role of the peripheral tissue microenvironment in T cell homing
receptor imprinting

E. Edele'?, R. Molenaar®, D. Giitle*, R. Mebius®, B. Homey’, M. Hornef" and S. E.

Martin' 'Allergy Research Group, Department of Dermatology, 79104 Freiburg, Germany;
2Department of Dermatology, Albert-Ludwigs-University Freiburg, 79104 Freiburg, Germany; VU
Medical Center, Amsterdam, The Netherlands; *“MHH, Hannover, Germany; sDepmtment of
Dermatology, Heinrich-Heine-University, Diisseldorf, Germany

The migration of effector and memory T cells to peripheral tissues depends on the expression of tissue
specific combinations of adhesion molecules and chemokine receptors. For T cell homing to the skin
E-selectin ligands, CCR4 and CCRI10 arerequired, T cells homing to the gut express w47 integrin and
CCR9 on their surface. Our recent finding that epidermal Langerhans cells potently induce skin homing
receptors on T cells led us to the hypothesis that environmental factors of the tissue of origin of the den-
dritic cells (DC) are important for homing receptor imprinting. These factors might license DC to imprint
homing receptors on T cells upon activation in draining lymph nodes. To test this we have set up co-cul-
ture experiments using either dermal fibroblasts or small intestinal epithelial cells (SIEC), bone marrow
derived (BM-) DC pulsed with a peptide derived from LCMV (GP33) and splenocytes from T cell recep-
tor transgenic CD8+ P14 mice specifically recognizing the GP33 peptide. Co-cultures including dermal
fibroblasts revealed an upregulation of E-selectin ligands on P14 T cells whereas T cells incubated with
BM-DC and SIEC upregulated CCR9 and «437 integrin. DC re-isolated from co-culture with SIEC showed
marginally up-regulated CD103 (oE integrin) and induction of retinal dehydrogenases. Thus, we suggest
that the BM-DC had acquired features of gut-specific DC. In summary, our data suggest an important
role for peripheral tissue stromal and epithelial cells in licensing DC for homing receptor imprinting on T
cells in the lymph node.

P079

Interferon-alpha partially reverses tolerance mechanisms induced by
tolerogenic dendritic cells

N. Bacher, E. Graulich and K. Steinbrink Johannes Gutenberg Universitit Mainz, Hautklinik, 55131
Mainz, Deutschland

In malignant diseases, the induction of tolerance by tumour-derived factors is one critical mechanism
involved in tumour progression. Tumour-derived soluble mediators such as IL-10 can provoke immuno-
suppression by inhibition of dendritic cell function and T-cell activation. The beneficial effect of Inter-
feron-alpha (IFN-) adjuvant therapies for patients suffering from stage II/IIl malignant melanoma has
been evaluated in several studies. Multiple activities of IFN-aZon immune cells have been described but,
to date, no information is available on the effect of IFN-xZon tolerance promoting mechanisms. In this
study, we investigated effects of IFN-ozon IL-10 modulated tolerogenic DC (IL-10 DC) and their respec-
tive stimulatory capacity on Tcells. Tolerogenic IL-10 DC are known to induce a population of anergic
regulatory Tcells, thus we further analyzed the effects of IFN-oZon induction of anergy. Intolerogenic
IL-10 DC, the expression of maturation markers and co-stimulatory molecules was reduced as compared
to mature DC. IFN-u-treatment of these tolerogenic DC provoked a significant increased expression of
CD80, CD83 and CD86 molecules. Furthermore, CD4+ as well as CD8+ T-cells showed enhanced prolif-
eration when stimulated with IFN-a-treated IL-10 DC in contrast to T-cells activated with control IL-10
DC, indicating the restoration of the antigen presenting capacity of human tolerogenic DC in the pre-
sence of IFN-o. However, addition of IFN-x?did not induce full maturation of IL-10 DC as triggered by
a maturation cocktail (IL-1f, TNF-o, IL-6, PGE2). In addition, T-cells primed with IFN-o-treated IL-10
DC exhibited a significantly impaired anergic phenotype in anti-CD3/CD28 restimulation assays com-
pared to IL-10 DC, as demonstrated by proliferation assays and cytokinepattern (IFN-7). Furthermore,
we analyzed effects of IFN-z?on primary culture ofT-cells with IL-10 DC. Treatment of CD4+ T-cells
with IFN-a?stimulated by IL-10 DC did not influence the reduced stimulatory capacity of tolerogenic
DC. However, restimulation of these T-cells revealed that IFN-o?partially prevented the induction of
anergy by IL-10 DC and thus restored the T-cell response. Taken together, we show that IFN-xZcan
influence tolerance induction at priming of T-cells as well as via imparting the tolerogenic function of
IL-10 DC.

© 2008 The Authors
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Cytokines are critically involved in a PMN-dependent and TLR4-
mediated protective mechanisms against oral C. albicans infections

M. Schaller', J. NaglikB, H. Kortingz, T. Biedermann', S. Kaesler' and G. Weind!' 'Department of
Dermatology, Eberhard Karls University Tuebingen, 72076 Tuebingen, Germany; “Department of
Dermatology, Ludwig-Maximilians-University Munich, 80336 Munich, Germany; *Department of
Oral Medicine, Pathology, and Immunology, King’s College London, London, UK

Immune responsiveness to many microbial pathogens depends on a family of innaterecognition mole-
cules known as Toll-like receptors (TLRs). We could previously demonstrate that addition of polymor-
phonuclear leukocytes (PMNs) to a Candida-infected three dimensional organotypic epithelial model
(RHE) strongly up regulates epithelial TLR4 expression, which correlates directly with protection
against fungal invasion and cell injury. This interaction does not need a direct physical contact of
PMNSs to epithelial cells indicating that all communication between the two cell types must be due to
soluble factors — most probably chemokines and cytokines. IL-8 and GM-CSF are keycytokines in
recruiting and stimulating PMNss to sites of microbial infection which are rapidly activated by exposure
to proinflammatory cytokines including IL-1a, IL-1b, IL-6, and TNF-a. Together with the observation
that MIP-1b and MCP-1 production of epithelial cells was increased after PMNs supplementation of
the C. albicans-infectedoral RHE, we investigated whether blocking of these cytokines with neutralizing
antibodies could prevent epithelial TLR4 upregulation and subsequent protection against fungal infec-
tion. In a first approach the oral RHE but not PMNs were treated with neutralizing antibodies. How-
ever, no discernible changes in epithelial cell damage were evident, and a strong TLR4 upregulation
was still observed after PMN addition. Interestingly, additional incubation of PMNs with neutralizing
antibodies led to strongly reduced TLR4 mRNA levels for all cytokines except GM-CSF when assessed
using real-time RT-PCR. The strongest effect was observed after neutralization of TNF-a. Analysis of
TLR4 protein expression by confocal microscopy showed a similar decrease. Furthermore, neutraliza-
tion of TNF-a led to increased epithelial damage compared with control antibodies and restored the
protective effect of PMNs as indicated by increased release of lactate dehydrogenase (LDH) after addi-
tion of PMNs. Our results point out that activation of PMNs and/or PMN-mediated cytokine release
are crucial for the upregulation of epithelial TLR4 and the subsequent protection.

P081

Blockade of 1COS-ICOS-ligand interaction prevents tolerance

induction by immature dendritic cells

A. Tueltenberg', S. Stoll', E. N. Huter', M. Hubo, J. Kubach!, J. Horn?, J. Knopl, B.
Grimbacher>* and H. Jonuleit' 'Department of Dermatology, Johannes Gutenberg University, 55101
Mainz, Germany; *Department of Rh logy & Clinical I logy, University of Freiburg,
79106 Freiburg, Germany; SNIAID, NIH, Labor atory of T logy, 20892 Bethesda, USA;
*University College, Royal Free Hospital, NW3 2QG London, UK

Type and maturation state of dendritic cells (DC) determine the differentiation of resting CD4+ T
cells. While activated mature DC induce their development into IFN-gamma-producing effector cells,
immature DC induce anergic, IL-10-producing T cells with suppressive properties. Thus, tolerogenic

DC play a crucial role in peripheral T cell tolerance and subsequently have an important impact on
various human diseases including autoimmunity and allergy. The Inducible Cost imulator (ICOS), an
activation induced member of the CD28 family on T cells, is involved in the induction of IL-10 in T
cells. Expression of ICOS-Ligand on mature DC contributes to the induction of suppressive T cells in
an inflammatory environment indicating a major role for ICOS in promoting tolerance and limiting
autoimmune pathology. Therefore, we analyzed the functional role of ICOS in the differentiation of
human CD4+ T cells upon their interaction with mature versus immature DC comparing the func-
tional properties of resting CD4+ T cells from healthy volunteers to T cells from ICOS-deficient
patients after stimulation with DC. We report here that the induction of T cell anergy by immature
DC is completely blocked after knock down of ICOS expression in T cells as well as after blocking of
ICOS-ICOS-L interaction in DC-T cell co cultures. Moreover CD4+ T cells from ICOS-deficient
patients were completely resistant to anergy induction and differentiation into suppressive T cell seven
after addition of IL-10 to the culture. In contrast to CD4+ T cells from healthy volunteers, those
ICOS-deficient CD4+ T cells expanded in the presence of allogeneic immature DC and differentiated
into effector T cells with increased IL-4and reduced but still significant IL-10 production. Additionally,
the induction of regulatory T cells by repetitive stimulation with immature DC was completely blocked
in the absence of ICOS. Taken together, these results indicate a crucial role for ICOS in the regulation
of peripheral T cell tolerance after crosstalk with immature DC and designate ICOS as a promising
target for immunomodulation strategies in allergic and autoimmune diseases.

P082

Differentially expressed molecules during the maturation of dendritic
cells

D. Ortner', M. Hermann?, E. Kremmer® and C. Heufler' 'Department of Dermatology, Innsbruck
Medical University, 6020 Innsbruck, Austria; “Innsbruck Medical University, KMT laboratory, 6020
Innsbruck, Austria; >GSF-National Research Center for Environment and Health, 81377 Munich,
Germany

Background: All known and implicated functions of the adaptor molecule Bam32 are related to the
signalling of the B-cell receptor for antigen. However, during the maturation of dendritic cells we
found Bam32 to be induced. Since DC do not express receptors specific for antigen, but still induce
the expression of the adaptor molecule Bam32 during maturation, in this study we aim to characterize
the role ofBam32 in DC. We hypothesize a regulatory role for this adaptor molecule in one of the
functions of DC aquired during maturation, e.g. migratory behaviour and/or T-cell activating capacity.
Methods: 1. To verify the induction of Bam32 during the maturation of DC we applied real time
PCR, western blots and confocal microscopy for Bam32 on monocytederived immature and mature
DC, Langerhans cells and dermal dendritc cells derived from skin explant cultures. 2. To localize the
molecule within the dendritic cell we stained DC-T-cell co-cultures and DC treated with antibodies
against different surface markers with a Bam32 specific monoclonal antibody. Monitoring was with
confocal microscopy. 3. To identify the signalling pathway in which Bam32 could be involved in DC
we searched fo a putative interaction partner using an yeast-2-hybrid aproach.
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Results: 1. We verified the induction of Bam32 expression during maturation of DC both on the
mRNA and protein level. 2. Bam32 localizes to the contact point of DC with T-cells and DC treated
with an MHC class I specific antibody relocalize Bam32 to the membrane. 3. Using Bam32 as a bait
we could isolate Galectin-1 from a ¢cDNA library derived from mature DC cell.

Conclusion: The preliminary results on the localization of Bam32 to the immunological synapse dur-
ing DC-T-cell co-culture, the relocalization of Bam32 to the membrane upon treatment with an MHC
class I antibody and its interaction withgalectin-1 indicate a role for the adaptor molecule Bam32 in
the signalling of mature DC, possibly in the signalling of MHC class 1.

P083 (V19)

Desmoglein 3 (Dsg3)-specific T regulatory 1 (Tr1) cells consist of
twosubpopulations with differential expression of Foxp3

C. Veldman and M. Hertl Department of Dermatology and Allergology, Philipp#s University, 35033
Marburg, Germany

Pemphigus vulgaris (PV) is an autoimmune bullous skin disorder associated with auto-antibodies
against demoglein (Dsg)3. An imbalance of type 1 regulatory (Trl) T cells and T helper 2 (Th2)
specific for Dsg3 may be critical for the loss of tolerance against Dsg3 in PV because the ratio of
Dsg3-specific Tr1/Th2 cells is much lower inPV than in healthy individuals. Within the population of
Dsg3-responsive, IL-10-secreting Trl cells that were isolated by MACS cytokine secretion assay, two
major subpopulations were identified and sorted by FACS based on their size (FSC) and granularity
(SSC). Upon in vitro culture, the larger subpopulation differentiated back into the two former subpo-
pulations, while the smaller subpopulation died within 2 weeks. The smaller subpopulation of Tr1 cells
was characterized by the expression of Foxp3, the secretion of IL-10, TGF-b and IL-5 upon stimulation
with Dsg3, a proliferative response to IL-2 but not to Dsg3 or mitogenic stimuli and a marked inhibi-
tory effect on the proliferative response of Dsg3-responsive Th clones in an Ag-specific (Dsg3) and cell
number-dependent manner. In contrast, the larger subpopulation showed a Th2-like phenotype with
no Foxp3, CTLA-4 and GITR expression, proliferative response to Dsg3 and mitogenic stimuli and
IL-2 secretion. Both Trl subpopulation showed expression of identical TCR VR chains which varied
among the PV patients studied. Noteworthy, upon Foxp3 antisense treatment, the smaller Trl subpo-
pulation developed a proliferate response to Dsg3 and mitogenic stimuli, did no longer suppress
Dsg3-specific Th cells, lost expression of GITR and CTLA-4 and secreted higher levels of IL-2. Our
observations suggest a distinct relationship between Dsg3-specific Trl and Th2 cells which may be
critical for the continuous generation and survival of the Dsg3-specific Trl cells.

P084

The anti-CD20 monoclonal antibody, rituximab, acts in pemphigus
vulgaris (PV) by decreasing pathogenic auto-antibodies against the
NH2-terminus of the desmoglein 3 (Dsg3) ectodomain

R. Miiller!, V. Svoboda', N. Hunzelmann?, E. Wenzel', P. Mousette’, P. Joly> and

M. Hertl' 'Department of Dermatology and Allergology, University of Marburg, Marburg, Germany;
2Department of Dermatology and Venerology, University of Cologne, Cologne, Germany; *University
of Rouen, Rouen University Hospital, Rouen, France

In PV, IgG autoantibodies against distinct regions of the ectodomain of Dsg3 arethought to be directly
responsible for the loss of keratinocyte adhesion leading to blister formation. The aim of the present
study was to study the effect of the B cell depleting monoclonal antibody, rituximab, on IgG recogni-
tion of Dsg3 epitopes in 20PV patients which were followed up clinically by ABSIS score and serologi-
cally by ELISA with Dsg3 recombinants that represented the five extracellular subdomains (ECI to
EC5) of Dsg3. Prior to rituximab treatment, 12/20 patients showed IgG reactivity against Dsg3EC1, 5/
20 patients against Dsg3EC2, 6/20 patients against Dsg3EC3, 8/20 patients against Dsg3EC4, and 1/20
patients showed IgG against Dsg3EC5. On rituximab, IgG titers against the entire Dsg3 ectodomain
markedly decreased. Moreover, a good clinical response to rituximab was associated with reduced IgG
reactivity against the targeted Dsg3 regions, i.e. Dsg3EC1 and/orDsg3EC2, Dsg3EC3 and Dsg3EC4. In
the 3 PV patients with a clinical relapse during the 24 month observation period, IgG titers against the
Dsg3 ectodomain rose again and preferentially targeted the NH2-terminus of Dsg3, i.e. Dsg3EC1. Our
findings demonstrate that rituximab acts by decreasing pathogenic IgG auto-antibodies against the
NH2-terminus of Dsg3 (i.e. Dsg3EC1, EC2, EC3). Patients with clinical relapses showed IgG against
the Dsg3EC1 suggesting that rituximab treatment did not completely abolish pathogenic B cells specific
for the NH2-terminus of Dsg3.Thus, screening for IgG reactivity against Dsg3 subdomains may help to
monitor the clinical response to rituximab treatment.

P085
Mutation of trex1, a sle-associated dnase, in a patient withlupus

tumidus (LT)

C. Pfeiffer' and M. A. Lee-Kirsch® 'Universititsklinikum Ulm, Klinik fiir Dermatologie und
Allergologie, 89081 Ulm,Deutschland; 2Technische Universitiit Dresden, Klinik fiir Kinderheilkunde
und Institut firHumangenetik, 01307 Dresden, Deutschland

IntroductionLT is a rare variant of cutaneous LE, characterized by succulent deep urticaria-likeplaques
devoid of epidermal changes with high photosensitivity. Autoantibodies areinfrequent (<10% of
patients). DLE lesions and arthralgia can coexist. Genetic susceptibility is unknown, apart from a case
with lesions following Blaschko-lines.

Case historyA 58-year-old female nurse presents with succulent bright red urticarial-appearing plaques
on upper arms, shoulders and a single discoid plaque on her temple. Skin changes have appeared in
bouts and healed over the past 12 years, often accompanied by arthralgia. She tests highly sensitive to
UVA. Histology reveals superficial and deep periappendageal and perivascular lymphocytic infiltrates
of T cells admixed with sparse B cells and plasma cells. ANA <1: 100, ENA negative. Therapy with
hydroxychloroquine and sun-screen induces remission. Genetic analysis reveals a mutation in TREXI.
DiscussionGenetic susceptibility, autoimmunity, immune dysfunction and environmental trigger factors
have been implicated to interact in LE pathophysiology. TREX1 is an intracellular mammalian DNAse,
mutations of which we have linked in a previous paper to monogenic chilblain lupus and demon-
strated to also exist in outbred SLE-patients included in DNA banks. As LT is triggered by UV and
chilblain by cold, defining this mutation may reveal insight in the interaction between genetic suscept-
ibility and environmental triggers.

© 2008 The Authors
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Mast cells control toxicity of bacterial toxins

M. Metz', M. Magerl', I. Walev?, S. Bhakdi® and M. Maurer' 'Charité, Allergie-Centrum-Charité,
Berlin; 2University Hospital, Mainz

Mast cells (MCs) are well known for their key role in the induction of protective immune responses to
bacteria. Most of our knowledge on MC-driven host defense against bacteria comes from models of
septic peritonitis. Far less is known about the relevance of MCs in bacterial skin infections. Here, we
tested the role of MCs in regulating skin inflammation following i.d. injection of the bacterial toxins
streptolysinO (SLO) from Streptococcus pyogenes or u-Toxin (oT) from Staphylococcus aureus. Both
toxins potently induced the degranulation of MCs ex vivo, indicating that MCs may contribute to the
skin inflammation associated with bacterial infections, and/or the regulation of toxicity of the bacterial
toxins. To test this hypothesis, we first assessed the inflammatory potential of the toxins by measuring
ear swelling after i.d. injection. While SLO induced a potent dose-dependent inflammatory response
which quickly resolved within a few hours, the injection of T resulted in long lasting ear swelling. To
investigate the role of MCs in the induction and maintenance of the toxin-induced skin inflammation,
we injected SLO or oT into the ears of MC-deficient KitW/KitW-v mice (W/Wv). SLO injection failed
to induce ear swelling in W/Wv mice, whereas MC-competent wild type (WT) and W/Wv mice, which
were locally reconstituted with MCs, exhibited strong inflammatory responses indicating that SLO-
induced skin inflammation is MC-dependent. In contrast, injection of oT induced rapid and potent
skin inflammation in WT and reconstituted W/Wv mice and only slightly reduced ear swelling in
W/Wyv within the first hours after i.d. injection (136 + 10 uM vs 177 £ 7 uM in WT mice at 4 h,
P < 0.01). Most interestingly however, ear swelling in WT and reconstituted W/Wv mice reached a
maximum after 2 days after which the inflammation slowly resolved, while the inflammatory response
in W/Wv mice failed to resolve and reached a maximum after 11 days (543 + 48 uM vs 252 + 62 uM
m in WT, P < 0.01). These surprising findings indicate a negligible role of MCs in the acute inflamma-
tory response following T injection but point towards an important role of early MC degranulation
in resolving the toxin-induced long lasting inflammation.

These data reinforce the important role of MCs in innate immune responses to bacteria and show that,
depending on the stimulus, MCs can either induce and/or limit skin inflammation.

P087

Nanotechnology to unravel quantitative and spatial requirements for
mast cell degranulation using allergen bound to nano structured
surfaces

F. Wolbing', F. Belz?, J. Spatz” and T. Biedermann' 'Eberhard- Karls Universitit, Hautklinik,
72076 Titbingen, Deutschland; “Max-Planck Institut fiir Metallforschung, Neue Materialien und
Biosysteme, 70569Stuttgart, Deutschland

It is well known that FceRI mediated degranulation of mast cells requires receptor cross linking, however,
the requirements for the spatial distribution of allergen epitopes and receptors to elicit cross linking are
not known. Multivalent antigens with several epitopes in proximity can mediate cross linking and
thereby mast cell degranulation. Haptens, usually representing one epitope, must bind to carrier proteins
and may be a suitable model to investigate spatial epitope requirements for FceRI cross linking. We used
the method of block-copolymer nanolithography to create artificial full antigens by coupling haptens to
glass plates in different distances on a nano scale basis. Nanolithography allows depositing gold nano
dots on glass and these provide anchor points to which haptens can bind mediated by polyethyleneglycol
(PEG) linkers. Glass surfaces were created with either monovalent haptend initrophenol (DNP) bound
to gold dots with a distance of exactly 70 nm between each anchor point or with DNP bound to a homo-
genous gold layer without nanostructure. In addition, long chain PEG 3000 (>70 monomers) and a short
chain PEG 6 (6 monomers) linkers were used to investigate the impact of epitope motilityon the effi-
ciency of cross linking. Mast cells were passively sensitised by anti-DNPIgE before incubation on differ-
ently coated glass surfaces or with soluble DNP bound to human serum albumin (HSA) as control. Mast
cell degranulation was detected by measuring f-hexosaminidase release. Release of f-hexosaminidase in
response to DNP bound to a homogenous gold layer by PEG 3000 (27 + 8%) and using the short PEG 6
as linker (38 + 4%) was well detectable and comparable to soluble multivalent DNP-HSA (42 + 11%).
Controls such as unsensitised cells on PEG 3000 or PEG 6with or without DNP as well as sensitised cells
on PEG 3000 or PEG 6 without DNP showed only background release (8-11%). Most interestingly, the
same results were obtained using nanostructured DNP with an epitope distance of 70 nm coupled to
PEG 6. Thus, our data demonstrate that a monovalent allergen like DNP can mediate effective cross link-
ing of FceRI on mast cells with an epitope distance of up to 70 nm.

P088

Herpes simplex virus type 1 induces CD83 degradation in mature
dendritic cells with immediate-early kinetics via the cellular
proteasome

M. Kummer', N. M. Turza', P. Miihl-Ziirbes', M. Lechmann', C. Boutel?, R. S. Coffin**, R. D.
Everett?, A. Steinkasserer' and A. T. Prechtel' 'University Hospital Erlangen, Dermatology, 91052
Erlangen, DE; “Institute of Virology, MRC Virology Unit, G11 5]R Glasgow, UK; *Department of
Immunology and Molecular Pathology, University College London, W1P 6DB London, UK; “BioVex
Ltd, OX14 4RX Oxford, UK

Mature dendritic cells (DCs) are the most potent antigen-presenting cells within the human immune
system. However, Herpes simplex virus type 1 (HSV-1) is able to interfere with DC biology and to
establish latency in infected individuals. In this study, we provide new insights into the mechanism by
which HSV-1 disarms DCs by the manipulation of CD83, a functionally important molecule for DC
activation. Fluorescence-activated cell sorter (FACS) analyses revealed a rapid down modulation of
CD83 surface expression within 6-8 h after HSV-1 infection, in a manner strictly dependent on viral
gene expression. Soluble CD83 enzyme-linked immunosorbentassays, together with Western blot analy-
sis, demonstrated that CD83 rapidly disappears from the cell surface after contact with HSV-1 by a
mechanism that involves protein degradation rather than shedding of CD83 from the cell surface into
the medium. Infection experiments with an ICPO deletion mutant demonstrated an important role for
this viral immediate-early protein during CD83 degradation, since this particular mutant strain leads
to strongly reduced CD83 degradation. This hypothesis was further strengthened by cotransfection of
plasmids expressing CD83and ICPO0 into 293T cells, which led to significantly reduced accumulation of

CD83. In strong contrast, transfection of plasmids expressing CD83 and a mutant ICPOdefective in its
RING finger-mediated E3 ubiquitin ligase function did not reduceCD83 expression. Inhibition of the
proteasome, the cellular protein degradation machinery, almost completely restored CD83 surface
expression during HSV-linfection, indicating that proteasome-mediated degradation and HSV-1 ICP0O
play crucial roles in this novel viral immune escape mechanism.

P089 (V35)

HIV/gp120 activates human CD4+CD25+ regulatory T cells and
prevents autoreactive T cell responses in vivo

C. Becker', J. Kubach!, K. Michel, C. Becker?, C. Taube?, T. Bopp", E. Schmitt?, F.J. Schneider®
and H. Jonuleit' Johannes Gutenberg-Universitit, Universititsklinik, Hautklinik, Mainz; 2Johannes
Gutenberg-Universitdt, Universititsklinik, I. Medizinische Klinik, Mainz; 3Johannes Gutenberg-

klinik, III. Medizinische Klinik, Mainz; *Johannes Gutenberg-Universitit,
Institut fiir Immunologie, Mainz; *Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach

‘We have recently shown that stimulation of human CD4+CD25+Foxp3+ regulatory Tcells (Tregs) by
crosslinking of CD4 surface molecules results in functional activation of Tregs in vitro. Since gp120,
the major envelope glycoprotein of HIV-1 also binds to CD4, we analyzed the potential of HIV/gp120

Universitit, Universitd

to induce suppressive activity in human Tregs in a T cell receptor independent manner. We show here
that HIV/gp120 efficiently induces suppressive activity in human Tregs resulting in a strong inhibition
of co-cultured CD4+ and CD8+ effector T cells. More importantly, development of lethal graft-versus-
host disease (GVHD) in NOD/SCID mice transferred with human peripheral blood cells can be pre-
vented by either increasing the frequency of human Tregs or a single dose of gp120. This single dose
of gp120 completely prevents all detectable GVHD effects, including colitis, inflammatory cellular lung
infiltration, and loss of body weight up to 100 days after xenogenic transplantation. These data
strongly suggest a novel anti-inflammatory activity of HIV/gp120 through functional activation of
human Tregs. Besides prevention of lethal graft rejection, additional experiments are ongoing to evalu-
ate the anti-inflammatory potential of HIV/gp120 in vivo for the modulation of effector T cell
responses in humanized mouse models of asthma, allergy and autoimmune diseases.

P090

HIV-1 Viremia is associated with the upregulation of
apoptosis-inducing TRAIL on Plasmacytoid dendritic cells

G. Stary, S. Kohlhofer, G. Stingl and N. Kohrgruber Department of Dermatology, Medical
University of Vienna, DIAID, Vienna, Austria

Background: Plasmacytoid dendritic cells (pDCs) can exert innate effector functionsin viral disease. We
recently found that pDCs stimulated with toll-like receptor-7(TLR-7) ligands are induced to express
tumour necrosis factor-relate dapoptosis-inducing ligand (TRAIL) and mediate death in responsive can-
cer cells. It has been suggested that HIV-1 interacts with TLR-7 on pDCs and drives the iractivation.
Hypothesis: pDCs display TRAIL in HIV-1 viremia and trigger death in permissive T cells.

Methods: The surface expression of TRAIL and its pro-apoptotic receptors TRAIL-R1 and 2 as well as
anti-apoptotic TRAIL-R3 and 4 were determined on subsets of circulating dendritic cells (DCs), T lym-
phocytes, NK cells and monocytes gained from viremic HIV-1-infected patients. Comparatively, such
analyses were performed inHIV-1 patients on HAART with a stable viral load below the limit of quan-
tification and healthy controls.

Results: TRAIL was found to be expressed in moderate amounts on monocytes and myeloid DCs
(mDCs) but not on pDCs from healthy donors or treated recipients. In contrast, TRAIL expression
was significantly upregulated on pDCs of untreated viremic patients, whereas no differences in TRAIL
expression were found on monocytes, mDCs or T cell subsets when compared to healthy controls or
patientson treatment. Importantly, the percentage of TRAIL+ pDCs as well as the mean amount of
TRAIL molecules expressed per pDC correlated well with the individual plasma HIV-1 loads. Apopto-
sis-inducing TRAIL-R1 was significantly upregulated onCD4+ T cells of viremic HIV-1 patients as
compared to those of healthy subjects, while antiretroviral therapy induced the anti-apoptotic TRAIL-
R4 on these cells. CD4-T cells did not express any TRAIL receptors in significant amounts. In contrast
to T cells, pDCs and monocytes not only expressed TRAIL-R1 but also the anti-apoptotic receptors
TRAIL-R3 and TRAIL-R4, making them less susceptible to TRAIL-mediated death.

Conclusion: Our data provide evidence that pDCs have the potential to kill CD4+ Tcells in a TRAIL-
dependent manner and, thus, could contribute to T cell depletion in HIV-infected patients.

P091

Functional properties of DC derived from Myosin 9b—/— mice

S. Balkow', Y. Xu?, K. Grobe?, M. Krummen', S. Heinz', C. Loquai', K. Loser’, M. Bahler?,

S. Grabbe' 'Department of Dermatology, University of Mainz, 55131 Mainz, Germany; “Institute for
General Zoology and Genetics, University of Miinster, 48149 Miinster, Germany; *Department of
Dermatology, University of Miinster, 48149 Miinster, Germany

Myosins are mechanoenzymes that convert chemical energy, liberated by AT Phydrolysis, into mechan-
ical force along actin filaments. Based on homologous myosin head domain sequences, myosins can be
subdivided into >18 different classes. The class IX myosin Myo9b can move along actin filaments with-
out dissociation, although it has only a single motor domain. Functionally, class IX myosins are nega-
tive regulators of the small G-protein Rho that regulates the organization of the actin cytoskeleton.
Because mature DC have a high cytoskeletalactivity which depends, amongst other factors, on actin
organization, we analyzed the functionality of bone marrow derived Dendritic cells (DC) from Myo
9b—/— mice.

Although Myo9b is involved in the organization of the actin cytoskeleton, the DC morphology in flui-
dic cell cultures is indistinguishable between wt and Myo9b—/— DC. In contrast, when DC are cultured
in a 3D-collagen gel the Myo9b—/— DC develop fewer dendrites and show a round cell shape in con-
trast to wt DC which form long dendrites and continuously change their cell shape. Moreover, the
velocity of Myo9b—/— DC in a 3D-collagen gel is significantly reduced in comparison to wt DC.
Further functional analysis shows that Myo9b—/— DC are less efficient inducers of T cell proliferation
in a mixed lymphocyte reaction model, although the surface expression of costimulatory molecules is
unaltered when compared to wt DC. These results demonstrate that Myo9b is of fundamental impor-
tance for the regulation of the actin cytoskeleton in DC and that a Myo9b—/— dependent loss of cyto-
skeletal activity results in reduced immunostimulatory capacity.

© 2008 The Authors
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Induction of IL-12 secretion and migration of human dendritic

cells by adenoviral gene transfer of CD40L and combined
IFN-gammatreatment

L. Knippertz', A. Hesse', E. Kaempgen', G. Schuler', A. Steinkasserer’,

D. M. Nettelbeck"? 'Department of Dermatology, University Hospital Erlangen, Erlangen, Germany;
2German Cancer Research Center and Heidelberg University Hospital, Helmholtz-University Group
Oncolytic Adenoviruses at DKFZ and Department of Dermatology, Heidelberg, Germany

In Dendritic cell (DC)- based vaccination trials often monocyte-derived DCs (moDCs) matured with a
cocktail composed of IL-1beta, TNF-alpha, IL-6 and prostaglandineE2 (PGE2) have been used. It has been
shown that PGE2 is indispensable for DC-migration but it is also known to inhibit IL-12p70 expression.
Moreover other labs reported that these two essential functions of DCs are frequently not linked. Here we
describe a new and interesting method to overcome this problem and to generate mature moDC capable of
both migrating and producing biologically active IL-12p70.This could be achieved by a combined treatment
) and adenoviral gene transfer of the trimeric

with recombinant human inter (rh-IFN-
CD40L. Immature moDCs were infected with an adenovirus serotype five coding for the trimerichuman
CD40L (AdShCDA40L) in an autologous monocyte-conditioned medium supplemented with GM-CSF, IL-4,
IL-1beta, TNF-alpha, IL-6 and PGE2. Afterwards (1.5 h later) rh-IFN-gamma was added to the infected
cells. Twenty-four hours later cells were checked for their migratory capacity, their IL-12 production as well
as their CD40L expression and maturation status. Interestingly, moDCs infected with Ad5ShCD40L and sub-
sequently treated with rh-IFN-gamma fully matured, showed a high IL-12p70 secretion (approx. 700 pg/ml)
as well as high migratory capacity. Even when the migrated cells were cultured for an additional time per-
iod of 24 h they were still able to secrete notable amounts of IL-12p70 (approx. 160 pg/ml). In summary,
using this new maturation protocol, we could generate mature DCs which are able to both (i) migrate and
(i) secrete high levels of IL-12p70 providing a potentially new therapeutic tool for DC-based vaccination
trials.

P093
Differentiation of human monocytes by glucocorticoids reveals
uniquephenotypic and functional features that cannot be mimicked

by regulatory cytokines such as IL-4, IL-6, and IL-10

A. Tsianakas"?, J. Ehrchen'?, J. Roth"?, C. Sunderkétter'? and G. Varga' 'Westﬁilische Wilhelms-
Universitiit, Institut fiir Experimentelle Dermatologie, 48149 Miinster; >Westfilische Wilhelms-
Universitit, Interdisziplinires Zentrum fiir Klinische Forschung, 48149 Miinster

Glucocorticoids (GC) are still the most widely used immunosupressive agents inclinical medicine. Surpris-
ingly little is known about the mechanisms of GC action on monocytes which play a central role in propa-
gation as well as resolution of inflammation. We have previously shown that in an in vitro model human
monocytes treated with GC show a distinct phenotypic and functional profile resulting in an immunosup-
pressive phenotype rather than in deactivation of monocytes (1).GC-treatment resulted in secretion of regu-
latory cytokines such as IL-10. Thus the GC-induced phenotype may be influenced by autocrine cytokine
action. To clarify these mechanisms and to further characterize the GC-induced phenotype we compared
GC-induced monocytes with monocytes treated with both activating and deactivating cytokines.

Therefore we stimulated monocytes with regulatory cytokines IL-4, IL-6, or IL-10, respectively. The result-
ing monocyte populations were compared with GC-induced monocytes. We measured a range of phenoty-
pic markers (e.g. CDI11b, 14, 16, 64,163, CX3CRl), and tested monocyte-specific functions such as
adherence, migration, apoptosis and phagocytosis. Summarizing, no tested interleukin was able to mimick
the steroid-induced monocytes, neither phenotypically nor functionally. Hence, it can be emphasized that
monocytes treated by GC develop distinct phenotypic and specific functional features. In addition, we
examined the capacity of monocytes to influence T cell responses both in an antigen-dependent and -inde-
pendent fashion. In antigenic T cell proliferation assays with steroid-induced monocytes as antigen present-
ing cells we showed an antigen-specific reduction in immune stimulation as measured by T cell
proliferation and cytokine production. In conclusion, GC treatment generates regulatory monocytes that are

capable to control ongoing T cell responses, and thus have a high potential to become valuable tools in
i q

herapy against ir y diseases.
1: Ehrchen J et al. (2007) Blood Feb 15109 (3):1265-74.

P094

Regulation of chemokines and c-myc by interferon gamma-producing,
antigen-specific Th1 cells

H. Braumiiller, N. Bauer, M. Rocken and T. Wieder Eberhard-Karls-Universitiit Tiibingen,
Universitits-Hautklinik, 72076 Tiibingen, Germany

Transgenic RIP1-Tag2 mice express the T antigen (Tag) of the simian virus 40 undercontrol of the rat-insu-
lin-promotor (RIP) leading to development of endogenously growing R-cell tumours of the pankreatic
islets. Treatment of mice with interferon y?(IFNy)-producing, antigen-specific Thl cells leads to reduction
of the tumour size and significantly prolongs the life of treated animals as compared with sham-treated
controls. However, neither tumour-infiltrating cytotoxic T cells nor significant apoptosis were detected
in vivo in the tumour tissue of treated mice. Instead, reduced angiogenesis was demonstrated by immuno-
histochemistry using an anti-CD31antibody, a marker for endothelial cells. Furthermore, BrdU labelling
revealed a decreased proliferation rate in tumours of Thl-treated RIP1-Tag2 animals. To elucidate the
mechanisms underlying the therapeutic efficacy of antigen-specific Thl cells, we analyzed the influence of
Tag-specific Thl cells on antiangiogenic chemokines, i.e. CXCL10 (IP10) and CXCLI1 (MIG), and on
c-myc regulation in an in vitro approach. After restimulation with antigen-presenting cells (APCs) and
Tag-peptide, the polarization of Thl cells was verified by enzyme-link edimmunosorbent assays (ELISA) of
interleukin-4 (IL-4) and IFNy. The transcriptional activity of the APCs and Thl cells after restimulation
was determined by RT-PCR ofIP10, MIG and c-myc. The phosphorylation status of the transcription factor
c-mycwas examined by Western blot. Restimulation of Thl cells indeed led to the expected cytokine profile,
i. e. an increase of IFNy?whereas IL-4 was detected at background levels. IP10 and MIG were highly upregu-
lated after restimulation, but c-myctranscripts remained on a constant level. However, Western blot analysis
showed adramatic and fast decline of c-myc phosphorylation. To unravel molecular changes inAPCs by Th1
cells, we depleted the Th1 cells after restimulation, and subsequently analyzed c-myc signalling. First results
demonstrated regulation of c-myc by dephosphorylation in purified APCs. In conclusion, Tag-specific Thl
cells reduce the tumour growth of endogenous in sulinoma, presumably by inhibition of angiogenesis and
proliferation. In accordance with the in vivo data, in vitro restimulation of Tag-specific Thl cells by APCs
leads to induction of antiangiogenic chemokines and regulation of c-myc signalling.
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Langerhans cells are crucial for early expansion of CD8+ T cells in
experimental leishmaniasis but dispensable for resolving the

infection

N. Brewigl, A. Kissenpfennigz, B. Malissen®, A. Veit!, B. Fleischer' and U. Ritter"* 'Bernhard-
Nocht-Institute for Tropical Medicine, Department of Immunology, 20359 Hamburg, Germany;
2Centre for Cancer Research and Cell Biology, School of Biomedical Sciences, Queens University,
Infection and Immunity Group, BT7 INN Belfast, UK, Northern Ireland; >INSERM-CNRS, Centre
d’Immunologie de Marseille-Luminy, U631 Marseille, France; *University of Regensburg, Department
of Immunology, 93042 Regensburg, Germany

Epidermal Langerhans cells (LCs) represent a subset of dendritic cells (DCs), which appear in the outer
compartment of the skin. In the experimental model of leishmaniasis LCs were discussed to be crucial for
the induction of cutaneous immune reactions. However, recently it was documented that dermal-derived
DCs rather than epidermal LCs might represent the key players in experimental leishmaniasis. To answer
the question whether LCs are indeed involved in T cell mediated immune response against Leishmania
(L.) major, knock-in mice expressing the human diphtheria toxin receptor under control of the langerin
gene were used toconditionally ablate epidermal LCs. Following depletion, mice were infected subcuta-
neously into the footpad with L. major parasites and the immune response in the footpad-draining lymph
node (LN) and at the site of infection was analyzed overtime. Investigation of i) the course of infection,
ii) the production of L. major-specific immunoglobulins and iii) the development of a memory T cell
response revealed no differences between LC-ablated and control mice. In addition skin-draining LNs cells
were isolated and re-stimulated with soluble Leishmania antigen to address the question whether L. major
specific T cells are primed after LC-ablation. We detected comparable proliferation of antigen specific
CD4+ T cells in LC-ablated and control mice. In contrast, the proliferation of CD8+ T cells was signifi-
cantly decreased in LC-ablated mice. In agreement with this result we observed reduced numbers of acti-
vated CD8+ T cells at the site of infection whereas the number of activated CD4+T cells was not affected
in the absence of LCs. Therefore, we assume that LCs interact transiently with CD8+ T cells, which are
known to play a minor role in the high dose infection model of experimental leishmaniasis, but do not
interact with CD4+ T cells. In conclusion, this is the first study demonstrating that epidermal LCs are dis-
pensable for the induction of a protective immune response against Leishmania parasites.

P096 (V22)

Induction of IL-10 producing suppressor T cells by non-pathogenic
gram-negative bacteria clears atopic dermatitis

T. Volz ', A. Gueniche?, B. Knaudt', E. Piche', E. Guenova', S. Kaesler', L. Breton?, M. Rocken'
and T. Biedermann' 'Department of Dermatology, Eberhard-Karls-University, 72076 Tiibingen,
Germany; 2L’OREAL Recherche, Clichy, France

Non-pathogenic bacteria are part of the physiological flora on skin and gut epithelium without indu-
cing inflammation. Some strains have even been used to treat allergic inflammation. We therefore per-
formed a prospective, double-blind, placebo controlled, randomized clinical trial with 80 patients to
investigate the therapeutic potential of non-pathogenic, gram-negative, thermal water bacterium
Vitreocscillafiliformis (Vf) applied to atopic patient skin and Vf mediated reduction of SCORAD and
pruritus was highly significant compared to placebo. To understand the underlying mechanisms, Vf
activated DC were analyzed in detail. Several Vf preparations led to maturation of DC as monitored
by upregulation of CD80, CD86 and MHC II. However, marked differences were seen in regard to
cytokine production. As expected, isolated Vf LPS induced high levels of IL-12p70 in DC via aTLR4-
dependent pathway and IL-10 levels remained low. Investigating the complete Vf bacterial extract
revealed that the effects of LPS were only minor and IL-12 levelsin DC remained low. In contrast to
IL-12, DC stimulated with Vf bacterial extract secreted large amounts of IL-10. Consequently, DC from
several knock-out and wildtype mice were analyzed demonstrating that IL-10 production induced by
Vf was almost completely dependent on TLR2 suggesting a hitherto unknown but dominantTLR2
ligand with immuno-modulatory activity. Indeed, co-cultures of Vf stimulated DC with naive T helper
cells resulted in the induction of remarkable levels of IL-10 in Th cells. To investigate functional conse-
quences, co cultures with Th1 effector cells were carried out demonstrating strongly suppressed prolif-
eration of T effector cells by the addition of these IL-10+ Th cells. Thus, effective treatment of atopic
dermatitis by application of Vf may be the result of Vf induced, TLR2 dependent IL-10 induction
inDC orchestrating the induction of IL-10+ suppressor T cells. Our data demonstrate not only a new
therapeutic strategy for inflammatory skin diseases like atopic dermatitis, but also a possible general
principle of how non-pathogenic bacteria stabilize the immune barrier of surface organs such as the
skin or the gut.

P097

CD83 knockdown in monocyte-derived dendritic cells by small
interfering RNA leads to a diminished T cell stimulation

A. T. Prechtel, N. M. Turza, A. A. Theodoridis and A. Steinkasserer Department of Dermatology,
University Hospital Erlangen, 91052 Erlangen, Germany

Mature human dendritic cells (mDCs) are the most powerful APCs known today,having the unique
ability to induce primary immune responses. One of the best known surface markers for mDCs is the
glycoprotein CD83, which is strongly up-regulated during maturation, together with costimulatory
molecules such as CD80and CD86. When CD83 surface expression was inhibited by interference with
the messenger RNA export or by infection with certain viruses, DCs showed a dramatically reduced
capability to induce T cell proliferation. However, in these casesside effects on other cellular functions
cannot be excluded completely. In this study we present an efficient method to specifically influence
CD83 surface expression by the use of RNA interference. We used small-interfering RNA targeted
against CD83 and carefully evaluated an electroporation protocol for the delivery of the duplex into
the cells. Furthermore, we identified freshly prepared immature DCs as the best target for the applica-
tion of a CD83 knockdown and we were also able to achieve along lasting silencing effect for this
molecule. Finally, we were able to confirm thatCD83 functions as an enhancer during the stimulation
of T cells, significantly increases DC-mediated T cell proliferation, and goes hand in hand with clear
changes in cytokine expression during T cell priming. These results were obtained for the first time
without the use of agents that might cause unwanted side effects, such as low m.w. inhibitors or
viruses. Therefore, this method presents a suitable way to influence DC biology.

© 2008 The Authors
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MCS-18, a novel natural product isolated from Helleborus
purpurascensinhibits DC activation and prevents autoimmunity

E. Zinser', B. Horstmann', N. M. Turza', F. Kerek® and A. Steinkasserer' 'FAU Erlangen,
Hautklinik, 91052 Erlangen, Deutschland; ?DoNatur GmbH, 82152 Martinsried, Deutschalnd
MCS-18, a novel natural product isolated from Helleborus purpurascens, is able to inhibit the expres-
sion of typical molecules of mature DC such as CD80, CD86, and especially of CD83 subsequently
leading to a clear and dose dependent inhibition of the DC-mediated T cell-stimulation. Furthermore,
MCS-18 impeded the formation of the typical DC/T cell clusters, which are essential to induce potent
immune responses. Interestingly, MCS-18 also inhibited CCR7 expression on DC which subsequently
lead to a dose dependent block of the CCL19-mediated DC-migration.MCS-18 not only inhibited the
DC-mediated T cell stimulation but also the anti-CD3/anti-CD28 mediated T cell-stimulation. Strik-
ingly, MCS-18 also strongly reduced the paralysis associated with the experimental autoimmune ence-
phalomyelitis (EAE) -which is a murine model for human multiple sclerosis in a prophylactic as well
as in a ‘real’ therapeutic setting. Even when the EAE was induced for a second time, theMCS-18-trea-
ted animals were still protected, suggesting that MCS-18 induces a long lasting suppressive effect. In
addition, and very important for the potential practical application in humans, MCS-18 was also active
when administered orally. MCS-18-treatment almost completely reduced leukocyte infiltration in the
brain and in the spinal cord. In conclusion, using in vitro as well in vivo assays we were able to show
that MCS-18 exerts a strong immunosuppressive activity with remarkable potential for the therapy of
diseases characterized by a pathologically over-activated immune system.

P099

IL-4 potently regulates peripheral blood derived conventional
dendritic cell function

E. Guenova', K. Sauer!, G. Weindl', T. Volz', M. Schaller', M. Récken', K. Schikel® and T.
Biedermann' 'Department of Dermatology, Eberhard-Karls-University, 72076 Tiibingen, Germany;
2Institute of Immunology, Technical University, 01307 Dresden, Germany

Peripheral blood contains three distinct subsets of myeloid human conventional dendritic cells (cDC)
called MDCI1, MDC2 and slanDC. Like other leukocytes, <D Center peripheral tissues and are among
the first cells to encounter and recognized iverse danger signals. In contrast to the in vitro model of
monocyte-derived DC, pre-existing and readily available human peripheral blood ¢DC are less well
characterized. Interleukin (IL)-4 is an important cytokine dominating inflammatory responses in atopic
individuals, however, the precise impact of IL-4 on newly recruited cDC has not been analysed. To this
end, immature cDC were isolated from peripheral blood. Toll-like receptor (TLR) expression was then
determined by quantitative real-time PCR as well as confocal fluorescence microscopy and cDC were
activated with the respective TLR ligands. Among others, lipopolysaccharide (LPS) activation of
slanDC (M-DC8pos/CD11cpos/CD86low/CCR5pos) via TLR4 ledto vigorous upregulation of MHCII
and CCR7, while CCR5 was no more detectable. Morphology and maturation of cDC were not altered
by the combination of signals via TLRs and IL-4R. However, the presence of IL-4 markedly altered the
cytokine profile of all three <DC subsets and strongly enhanced IL-12p70 production. In the absence of
IL-4 an IL-12/IL-10 ratio <1 was detected, whereas the combination of TLR ligands and IL-4 upregu-
lated IL-12 and almost completely abolished IL-10 production. Investigating underlying mechanisms
we found that enhanced IL 12p70 levels depended on IL-4 mediated IL-10 reduction. Co-cultures of
IL-4 treated ¢cDC with naive autologous T cells revealed markedly enhanced IFN-y?and even reduce-
dIL-4 secretion upon T cell restimulation. Our data demonstrate that fully differentiated peripheral
blood cDC are still susceptible to regulation and that one cytokine like IL-4 leads to massive upregula-
tion of IL-12p70 production. Our findings are of general importance demonstrating functional plasti-
city of peripheral blood cDC and highlighting a new role for IL-4 in directly regulating cDC function.
Moreover, these studies are of relevance for the understanding of immune responses in atopic diseases
like atopic dermatitis that display the so called ‘Th2 to Thl shift# within peripheral tissues such as
lung and skin.

P100

A fast and robust method to clone and test the function of T cell
receptors

K. Birkholz, S. Hoyer, C. Hofmann, B. Schulz, E. Kaempgen, G. Schuler, N. Schaft and

J. Dérrie University Hospital Erlangen, Dermatology, 91052 Erlangen, Germany

The identification and cloning of T cell receptor (TCR) alpha- and beta-chains from specific T-cell
clones is often required in immunological research and inimmunotherapy. However, a simple PCR to
identify the TCR chains is not possible, because, although the sequence of the 3’ constant domain of a
TCR chain is known, the sequence of the 5” variable domain is not. Up to now, the TCR chain subtype
was identified by performing single PCRs for each subtype; i.e. 40 PCRs for the alpha chain, and 60
PCRs for the beta chain. Therefore, a universal PCR-based protocol was developed, which allows
amplifying and cloning of the TCR alpha- and beta chainmRNAs from very small numbers of cells,
without previous knowledge of the TCR variable domain subtype. This protocol was based on the
amplification of total mRNA of the T cells, during which a defined flanking sequence was attached to
the 5’site of the cDNA. To acquire specificity for the TCR o- and f-chains cDNA, a second PCR was
performed with primers that bind to the constant regions of either the «- or the f-chain, and to the
introduced 5’ flanking sequence. The obtained PCR product was sequenced with an additional primer
binding further within the constant region of the cDNA fragment. This revealed the TCR subtype, and
allowed the design of specific primers to amplify the complete coding sequence from the amplified
total cDNA, which was then inserted into a plasmid. With this protocol, TCR specific forHLA-A2/Mel-
anA, HLA-A2/HIVgag, and the TCR from Jurkat T cells were cloned. To test the function of the
cloned TCR, the amplified cDNAs were cloned into in vitro transcription vectors and were transcribed
back into RNA. This RNA was co-electroporated with an NFAT-luciferase reporter construct into Jur-
kat T cells. These cells were stimulated with peptide-loaded target cells, and via a luciferase assay, the
TCR function was detected. This new protocol represents a rapid and low-cost tool for the identifica-
tion and functional testing of TCR chains of T-cell clones, which can then be transferred to bulk T
cells for application in immunotherapy.

P101

Making T cell independent of MHC - electroporation of RNA encoding
chimeric T cell receptors

N. Schaft!, C. Krug', S. Reuter', D. Kosmides', H. Abken?, M. H. Kershaw”, E. Kaempgen',

G. Schuler' and J. Dérrie' 'University Hospital Erlangen, Dermatology, 91052 Erlangen,
Germany;’Kliniken der Universitiit zu Koln and Zentrum fiir Molekulare Medizin Koln, Klinik T
fiirInnere Medizin, Tumourgenetik, 50931 Koln, Germany; “Peter MacCallum Cancer Centre, Cancer
Immunology Research Program, 3002 Melbourne, Australia

The adoptive transfer of T cell receptors (TCR) to bulk T cells represents an innovative way of treating
cancer. However, the use of wild-type TCR requires presentation of the antigen in an MHC context,
and many tumours conceal themselves from the immune system by malfunctions in the processing
and presentation machinery. An approach to circumvent the necessity of MHC-restricted antigen pre-
sentation is the use of chimeric TCR (cTCR), which consist of the antigen-binding moiety of an anti-
body against a cancer surface antigen, fused to signalling domains of the CD3-signalling complex and/
or the signalling domains of co-stimulatory receptors such as CD28. Until recently, the transfer of
these receptors required retroviral transduction, which harbours hazards like insertional mutagenesis
and stable genetic alterations. Therefore, we introduced a ¢TCR into ex-vivo-generated T cells by RNA
transfection. Since RNA can not integrate into the genome, this method excludes the risk of insertional
mutagenesis and limits any unexpected autoimmunity to a few days. A cTCR, specific for ErbB2/Her2-
neu was used. Although this tumour-associated surface antigen was originally found on breast cancer
cells, we found expression on melanoma cell lines as well. The transfected CD8+ T cells did recognize
ErbB2+ but not ErbB2- cells, and responded with production of IL-2, TNFa?and IFNy.Experiments
with another ¢TCR, specific for CEA, are under way, and T cells transfected with these receptors will
be tested for specific cytokine production and cytolytic capacity. This approach is easily transferable
into the clinic, as transfection with RNA is classified not to be gene therapy, and is therefore well sui-
table to complement immunotherapeutic therapy of cancer.

P102

Providing specific T-cell help by electroporation of TCR-encoding RNA
intoCD4+ T cells

S. Hoyer, K. Birkholz, G. Schuler, J. Dorrie and N. Schaft University Hospital Erlangen,
Dermatology, 91052 Erlangen, Germany

Immunotherapy of melanoma has mainly concentrated on the generation of tumour-specific T cells,
with emphasis on CD8+ T cells. For a lasting cytotoxic Tlymphocyte (CTL) response, however, help
by CD4+ T cells is required, although the exact mechanism by which CD4+ T cells modulate the
priming and expansion of CTLs is not yet fully understood. We used RNA-electroporation to adop-
tively transfera melanoma-antigen-specific TCR into ex-vivo-generated CD4+ T cells to examine the
mode of action of T cell help in an antigen-specific manner, with the final goal of clinical application
of these transfected cells in tumour therapy. In these experiments, a gp100/HLA-A2-specific TCR was
used. This receptor is of high affinity and is therefore not depending on the binding of the co-receptor
CD8. Electroporation of CD4+ T cells with RNA coding for this receptor resulted in antigen-specific
production of the cytokines IL-2, IL-8, TNF-alpha and IFN-gamma in substantial amounts, while IL-4
and IL-10 were produced in much smaller quantities after stimulation with peptide-loaded DC. The
production of cytokines was not limited to the T cells, because intracellular staining revealed that both
DC and T cells produced TNF-alpha upon stimulation. Moreover, phenotypic changes of the T cells
and DC were determined by FACS after the stimulation. An increase in expression of the maturation
markers CD25, CD40, CD80, CD83, and CD86 on the DC was observed, and on T cells the expression
of the activation marker CD25 was increased. Transwell experiments revealed that the activation of the
T cells was completely cell-cell-contact dependent, while the maturation of the DC was in part
mediated by soluble factors. These data indicate that TCR-transfected CD4+ T cells can induce DC
maturation, and can therefore be used to provide T-cell help. Accordingly, this method for transient
TCR transfer using RNA electroporation into CD4+ T cells can form a new strategy to induce more
efficient CD8+ T-cell responses for the immunotherapy of cancer.

P103

Activation of mast cells via TLR2 results in strong cytokine production
and release, but not degranulation

S. Mrabet-Dahbi, M. Metz and M. Maurer Charité-Universitiitsmedizin Berlin, Klinik fiir
Dermatologie, Venerologie undAllergologie, 10117 Berlin

Recent data indicate that activation of mast cells (MCs) via Toll-like receptor 2(TLR2) is crucial to
initiate protective host defense responses against gram-positive bacteria, which rely on MC degranula-
tion. To better characterize the effects of TLR2 mediated activation on MCs we assessed the release of
preformed and de novo synthesized mediators released from different MC populations in response to
variousTLR2 ligands. Surprisingly, we found that murine peritoneal MCs fail to degranulate ex vivo
after stimulation with the TLR2 ligand lipoteichoic acid (LTA), the TLR2/1ligand Pam3Cys, or the
TLR2/6 ligand MALP-2. The same results, i.e. absence of peritoneal MC degranulation, were seen in
vivo as assessed in mice challenged intraperitoneally with these TLR2 ligands. In contrast, TLR2 activa-
tion strongly induced the production and release of various pro-inflammatory cytokines by peritoneal
MCs (IL-6 > IFN-gamma > TNF-alpha > IL-1 > GM-CSF). Interestingly,TLR2-mediated production
and release of cytokines from immature bone marrow-derived cultured MCs was limited to IL-6, indi-
cating that murine MCs only acquire full responsiveness to TLR2 ligands once they have differentiated
to mature tissue residing MCs. In support of this hypothesis we found that TLR2 expression is signifi-
cantly higher in peritoneal as compared to immature MCs (average percentage of TLR2 positive cells
15% vs 4%, P = 0.042). Taken together, our data suggest that MC degranulation observed during
infections with gram-positive bacteria is not due to bacteria-derived TLR2 ligands. In contrast, MC
activation via TLR2 may be important for the local increase of pro-inflammatory cytokines and
the prolongation of inflammation triggered by the exposure to bacteria harbouring TLR2 active
components.

© 2008 The Authors
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Reprogramming CD8+ T cells with a HIV-1-specificity by
electroporation of TCR-encoding RNA

C. Hofmann', T. Harrer?, K. Eismann?, S. Bergmannz, M. Schmitt-Haendle?, G. Schuler’,

J. Dérrie' and N. Schaft' 'University Hospital Erlangen, Dermatology, 91052 Erlangen, Germany;
2University Hospital Erlangen, Department of Medicine III with Institute for Clinicallmmunology,
91052 Erlangen, Germany

In patients, HIV-1 establishes a persistent infection and destroys the CD4+ immune cells, which finally
leads to a paralyzed immune system that is unable to defend the body against opportunistic diseases.
The currently applied treatment, the highly active antiretroviral therapy (HAART) only suppresses the
virus, but does note liminate the virus infected cells. However, an immune reaction against the virus
takes place, and high levels of HIV-1-recognizing CD8+ cytotoxic T lymphocytes (CTL) with a wide-
spread specificity, especially against conserved epitopes, are considered to play a critical role for long-
term control of HIV-1 replication. Unfortunately, most HIV-infected patients are incapable of generat-
ing such a powerful immune response. A possible immunotherapy is, therefore, the adoptive transfer
of T cells, which are reprogrammed by introduction of an HIV-specific T cell receptor (TCR). Until
now, these HIV-specific CTL were generated by retroviral transduction of TCR-encoding cDNA. How-
ever, this strategy harbours the threat of stable genetic alteration of autologous cells, and the develop-
ment of a life-long autoimmunity through a mispairing of the induced TCR and the endogenous TCR.
Therefore, we studied TCR transfer by RNA electroporation into CD8+ T cells. AnHIVpol-specific
TCR, which recognized the HLA-A2 restricted peptide ILKEPVHGYV, was used. T cells, reprogrammed
with this receptor, obtained the ability to produce the pro-inflammatory cytokines IL-2, TNFax, and
IFNy?after stimulation with peptide-loaded target cells, and were able to efficiently and specifically lyse
these targets, even after cryopreservation. The cytolytic function of the reprogrammed T cells persisted
for at least 72 h after transfection, a time-span long enough for the transfected T cells to migrate into
the lymph nodes, where HIV-infected targets are present. A peptide-titration assay showed that the
Iytic avidity of theTCR-RNA-electroporated CD8+ T cells was in the same range as that of the parental
CTL clone. Taken together, this technology represents an innovative, secure, and easy method to pro-
duce virus-specific T cells, and may represent a new tool in the fight against HIV infection.

P105

Anergic induced regulatory T cells exhibit strongly impaired nuclear
translocation of NFAT

H. Adler, R. Orth, N. Bacher, K. Streck, E. Graulich and K. Steinbrink Department of
Dermatology, Johannes Gutenberg University Mainz, 55131 Mainz, Germany

Previously, we have characterized a population of human induced regulatory T cells (iTreg), generated
in vitro by stimulation of T cells with tolerogenic IL-10 modulated dendritic cells (IL-10DC). These
iTreg are anergic and display a MAP kinasep38-dependent G1 cell cycle arrest, mediated by increased
expression of the cd kinhibitor p27Kipl. The anergic state, associated with impaired production of
IL-2, is a prerequisite for the regulatory function of iTreg and both, high amounts of exogenousIL-2
or specific inhibition of p38 can prevent or break anergy. NFAT has been linked to anergy induction
in clonal anergy. In this study, we analysed the expression and subcellular distribution of NFAT tran-
scription factors to characterize intracellular mechanisms involved in mediating the anergic state in
iTreg. As controls, effector Tcells (Teff) generated by stimulation with mature DC were used. In both,
iTreg andTeff, we observed no differences in the expression levels of NFAT c2 after primary culture
with mDC and IL-10DGC, respectively, as determined in Western blots of total cell lysate. After restimu-
lation with anti-CD3/anti-CD28, Teff exhibited a strong nuclear mobilization of NFATc2 which peaked
after 2 h as determined in kinetic studies (2-96 h) by use of nuclear extracts. In contrast, in iTreg
nuclear translocation of NFATc2 was severely impaired. Furthermore, we observed a reduction in total
NFATc2 protein expression over time (up to 96 h after restimulation) in iTreg as compared to Teff.
Thus, unlike situation of clonal anergy, where nuclear mobilization of NFAT in the absence of other
factors such as AP-1 contributes to anergy, inhibited activation of NFAT may play a crucial role in
anergy induction in human iTreg.

P106 (V25)

DC cancer vaccines: development of new strategies for antigen
loading

K. Birkholz', J. Dérrie', N. Schaft', M. Schwenkert?, C. Kellner?, G. H. Fey” and G.

Schuler' 'University Hospital Erlangen, Dermatology, 91052 Erlangen, Germany; “University of
Erlangen-Nuremberg, Chair of Genetics, 91058 Erlangen, Germany

Although dendritic cell (DC)-based vaccination has shown encouraging responses in melanoma and
renal cell carcinoma, further improvement of the efficiency of these vaccines is needed. To find the
most efficient DC antigen-loading technique, differentmethods, such as direct peptide loading, electro-
poration of tumour-antigen RNA, orthe use of antibody-antigen constructs need to be thoroughly ana-
lyzed and compared. Therefore, the cancer-testis antigen MAGE-A3, which is expressed in many
tumours including malignant melanoma and multiple myeloma, was chosen as a tumour model. As a
functional read-out system for the antigen-presentation efficiency, we transfected CD4+ T cells with
RNA encoding T cell recptors (TCR) recognizing MHC-presented MAGE-A3 epitopes. After co-incu-
bation with the DC, cytokinerelease was quantified. As one possible loading strategy, we electroporated
the DCwith MAGE-A3-DCLAMP RNA. The DCLAMP sequence targets the antigen to lysosomes,
which leads to MHC class II presentation. Indeed, electroporation of mature (m)DC with MAGE-A3-
DCLAMP RNA resulted in HLA-DP4 class Il-restricted presentation of the MAGE-A3 peptide
KKLLTQHFVQENYLEY (KKL, aa 243-258)antigen and induction of cytokine release (i.e. INFy?and
IL-2) by autologous MAGE-A3/DP4-specific CD4+ T cells. For a different loading strategy, we targeted
DEC-205, an endocytosis receptor expressed on the surface of DC. We designed antibody-antigen con-
structs, consisting of a single-chain variable fragment (scFv) directed against DEC-205, genetically
linked to different parts of the MAGE-A3antigen (i.e. the KKL, and EVDPIGHLY (aa 168-176)
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peptides). The fusion proteins were expressed in 293T cells and were purified via a HIS-tag. They were
detected in western blot analysis and displayed binding to immature (i) DC and mDC, and specific-
binding to DEC-205-transfected CHO cells. We could show in preliminary experiments that loading of
DC with the anti-DEC-205scFv-MAGE-A3-KKL constructled to antigen presentation, whereas incuba-
tion of DC with the heat-inactivated construct or a control construct did not. Taken together, we have
established tools to thoroughly compare different antigen-loading strategies of DC, which hopefully
will contribute to the future generation of better DC-based anti-cancer vaccines.

P107

Murine mast cell proliferation and apoptosis is regulated by
activation of Proteinase-activated receptors

C. Siinder', M. Grusser', S. Seeliger’, M. Steinhoff’, M. Maurer' and A. Dudeck' 'Department of
Dermatology and Allergy, Charité-Universititsmedizin Berlin, 10117Berlin, Germany; “Department of
Dermatology and Interdisciplinary Centre for Clinical Research, University of Miinster, 48149
Miinster, Deutschland

Proteinase activated receptors (PARs) are activated via proteolytic cleavage by several serine proteases
such as thrombin, trypsin, tryptase, and cathepsin Gthereby contributing to inflammatory skin reac-
tions. As mast cells (MCs) can importantly induce and contribute to skin inflammation, we sought to
investigate the expression and function of PARs on mast cells. Interestingly, we found that all four
PARs 1-4 are expressed on both immature murine bone marrow derived mast cells (BMMCs) and
mature murine connective tissue type mast cells (CTMCs), as assessed by PCR analyses. We also exam-
ined the influence of the activation of mastcells via PARs on mast cell-dependent passive systemic ana-
phylaxis by determining the body temperature of mice injected ip. with anti-DNP-IgE and DNP.
Surprisingly, the serine proteases thrombin, trypsin, and cathepsin G neither effected the decrease in
body temperature observed in mast cell-mediated passive systemic anaphylaxis nor did they result in a
body temperature decrease by themselves. In contrast, activation of CTMCs with the PAR agonist
combination thrombin, trypsin, and cathepsin G in vitro resulted in reduced proliferation and
enhanced apoptosis compared to unstimulated cells. This was also true in MCs subjected simulta-
neously to an IgE-dependent activation. These findings show that mast cell proliferation and apoptosis
may be modulated by PAR/PAR agonist-interactions, whereas IgE-dependent mast cell-mediated ana-
phylaxis is not modulated by PARs. Thus, skin mast cell numbers may be under the control of serine
proteases via paracrine or autocrine effects.

P108

Identification and role of carboxypeptidase D in lupuserythematosus
N. P. Hoff', J. U. Wuerthner?, K. Pfeffer’ and U. R. Hengge' 'Department of Dermatology,
Heinrich-Heine-University, 40225 Diisseldorf, Germany; 2AstraZeneca, Global Clinical Development,
Discovery Medicine and Epidemiology Section, SK10 4TF Cheshire, UK; *Heinrich-Heine-University,
Institute of Medical Microbiology, 40225 Diisseldorf, Germany

Transforming growth factor-beta (TGF-beta) is a multifunctional cytokine that mainlyacts as an inhibi-
tor of immune reactions, e.g. by inhibiting macrophage functions. Alack of functional TGF-beta in ani-
mal models leads to autoimmune disease, and dysregulated TGF-beta signalling is implicated in
human autoimmune diseases suchas lupus erythematosus (LE). In order to define target genes that
mediate the inhibitory signals of TGF-beta, we analyzed genes expression in macrophages upon stimu-
lation by TGF-beta using DNA microarray analysis. One of the TGF-beta regulated genes was identi-
fied to be carboxypeptidase D (CpD), a 180-kDa type I membrane protein. CpD showed regulation by
TGF-beta in various cell types of both, murine and human origin. Based on the involvement of TGF-
beta target proteins in autoimmune diseases, we examined 24 blood samples of patients with cutaneous
and systemic LE. Interestingly, CpD was significantly downregulated in CD14-positive cells isolated
from LE patients. Small interfering RNA analysis showed, that downregulation of CpDled to downmo-
dulation of TGF-beta itself, suggesting a role for CpD in a positive feedback loop. Further, initial data
suggested that downregulation of CpD also led to dysregulation of Toll-like receptor (TLR)-7 and
TLR-9 mRNA levels in macrophages, suggesting across talk between CpD and the innate immune sys-
tem, thus providing further evidence for a role of this enzyme in recognition of circulating self-DNA
in LE pathogenesis. This is the first report that demonstrates CpD as a TGF-beta target gene that is
implicated in the pathogenesis of LE.

P109

(Cross)-presentation of ovalbumin by langerhans cells (LC) and

dermal dendritic cells

C. H. Tripp, P. Stoitzner, V. Flacher, F. Sparber, F. Koch and N. Romani Department of
Dermatology, Innsbruck Medical University, Innsbruck, Austria

We recently demonstrated that murine LC are capable of cross-presenting proteinantigen. Though it is
not yet clear among which premises LC themselves presentantigen to T cells in vivo in the lymph node,
they may provide specific advantages for immunisation via the skin. We further studied this capacity
of LC in relation to dermaldendritic cells (dDC). Ovalbumin was applied epicutaneously. After 6 h epi-
dermal and dermal explants were placed in culture. Migratory DC cells took up the protein in the epi-
dermis and dermis. They processed and (cross)-presented Ovalbumin toantigen-specific T-cells (OT-I
and -II) in vitro. Interestingly, in contrast to LC, dermal DC proved to be poor stimulators for MHC
Il-restricted OT-II cells. Similar findings were made when Ovalbumin was injected intradermally.
Furthermore, the impact of endotoxin-free Ovalbumin was measured comparatively. Responses were in
principle unchanged, whereas the magnitudes of T cell proliferation were lower. This made it feasible
to study the influence of systemic versus topical TLR ligands in vivo on the antigen-presenting capacity
of skin DC. In doing so, systemically applied LPS downregulated cross-presentaion in vivo. Our find-
ings emphasize an immungenic (rather than inert) role of LC and a superiority of LC over dermal DC
with regard to MHC Il-restricted responses emanating from the skin.

© 2008 The Authors
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Slan-dendritic cells (6-Sulfo LacNAc-expressing dendritic cells) in
contrast toCD1c+ dendritic cells express high levels of functional

TLR7- and TLR8-receptors

A. Hinsel', M. Meurer?, E. P. Rieber' and K. Schikel” 'Medical Faculty, Technische Universitit
Dresden, Institute of Immunology, 01307Dresden, Germany; *Medical Faculty, Technische Universitit
Dresden, Department of Dermatology,01307 Dresden, Germany

The family of Toll like receptors (TLR) enables the recognition of specific microbial components widely
expressed in bacteria, fungi, protozoa and viruses. Individual dendritic cell (DC) subtypes largely differ in
their repertoire of expressed TLR which critically determines their functional role during the initiation of
specific immune responses against individual pathogens. We previously described a highly proinflammatory
type of myeloid DC called slanDC (6-Sulfo LacNAc-expressing dendritic cells) that produced particularly
high levels of TNF-a as well as IL-12 in response to stimulation by the bacterial TLR4-ligand lipopolysac-
charide. However, the exact expression pattern of TLR by slanDC remained unknown. Here we demonstrate
that slanDC express high mRNA encoding for TLR2, 4, -5, -6, -7 and -8 as revealed by qualitative and
quantitative RT-PCR. In contrast, CDlc+ myeloid DC express TLR3, but failed to express significant levels
of TLR2, -4, -6 and -8, and plasmacytoid DC (pDC) expressed preferentially TLR7 and -9. In our func-
tional studies we focussed on the relevance of the TLR7 and -8 expression by slanDC, whose natural ligands
are single stranded viral DNA. When slanDC were stimulated with R848, a ligand of TLR7 and TLR8 we
observed a by far higher IL-12p40 andIL-12p70 production among slanDC compared to CDlc+ DC and
pDC. Specificligation of TLR7 (3M-001) and TLR8 (3M-002) revealed that slanDC, but not other DC sub-
sets, can respond to both ligands with a strong production of IL-12 as well as TNF-a. The expression of
functional TLR7 and TLR8 by slanDC uncovered in this study may have practical implications when
designing therapeutic vaccinations to induce prominent Thl-responses specific for tumour antigens.
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Low doses of denileukin difitox (ONTAK) induce survival of
CD4+CD25+regulatory T cells in vitro

G. Theiner', A. Baur', S. Dotterweich', M. Lutz"* and G. Schuler' 'Department of Dermatology,
University Hospital Erlangen, 91052 Erlangen, Germany; “Institute for Virology and Immunobiology,
University of Wuerzburg, 97078 Wuerzburg, Germany

Denileukin diftitox (ONTAK™) is composed of interleukin 2 (IL-2) and diphtheria toxin, designed to direct
the cytocidal action of the toxin to cells that overexpress the IL-2receptor (IL-2R). Ex vivo studies have
shown that ONTAK™ interacts with the high-affinity IL-2R and undergoes internalization, resulting in rapid
cell death. ONTAK™ is approved for treatment of persistent or recurrent cutaneous T-cell lymphoma
(CTCL) expressing the CD25 component of the IL-2R. Additionally, some groups described that ONTAK™
was able to kill CD4+CD25+ regulatory T cells (Treg). Treg play a major role in suppressing anti-tumour
immunity and are significantly increased in tumour bearing individuals. Because of our interests in immu-
notherapy of melanoma and since so many controversial data exist about the killing effect of ONTAK™, we
performed in vitro studies with this drug. We investigated the influence of ONTAK™ on either resting or
activated Treg. BecauseCD4+CD25- conventional T cells (Tcon) upregulate CD25 after activation, we addi-
tionally examined the effect of ONTAK™ on these cells. Indeed we found that Tcon are only killed by
ONTAK™ when the cells were preactivated by anti-CD3/anti-CD28 stimulation. ONTAK™ treatment led to
a clear, dose-dependent increase of apoptosis in Treg that where activated simultaneously, even in low doses,
while resting and preactivated Treg showed no apoptosis. Therefore activation of Treg seems to be necessary
for ONTAK internalization. Low doses of ONTAK™ even improved survival of resting and preactivated Treg.
Possibly because ONTAK™ was not internalized and remained on the cell surface where it delivered an IL-
2R signal to the cells. In fact, we found a strong increase of STAT-5 phosphorylation upon ONTAK™ treat-
ment which designates that intracellular signalling occurs. Caspase-3 activation, but seemed Bcl-2 indepen-
dent. Our findings indicate that low concentrations of ONTAK™ can induce survival of Tregin stead of
depletion. This survival effect appears due to binding and intracellular signalling in the absence of significant
internalization. The described phenomenonmay explain the discrepant in vivo effects regarding depletion of
T regs in patients by ONTAK™, and has to be taken into account in the design of future clinical trials.
*equal contribution
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Homotypic interactions mediated by Ly108 and SLAM control NKT

lineage development

K. G. Griewank™*, C. Borowski', S. Rietdijk?, N. Wang?®, A. Julien?, D. Wei', A. Mamchak’, C.
Terhorst” and A. Bendelac' 'Department of Pathology, University of Chicago, 60637 Chicago, USA;
?Harvard Medical School, Beth Israel Deaconess Medical Center, 02215 Boston, USA; *Department of
Microbiology and Immunology, University of California, 94143 San Francisco, USA;
*Universitiitsklinik Mainz, Hautklinik, 55131 Mainz, Deutschland

NKT cells are distinct from conventional T cells in a number of ways. They are CDlrestricted, have an
invariant TCR, express activation markers such as CD44 andCD122 as well as NK receptors, and rapidly
secrete large amounts of both Thl and Th2 cytokines upon stimulation. T and NKT cells share a common
alpha beta T cell receptor (TCR) expressing precursor. Lineage commitment is determined during interac-
tions with ligand-expressing cells in the thymus. Whereas mainstream thymocyte precursors recognize
Major Histocompatibility Complex (MHC) ligands expressed by stromal cells, NKT precursors interact with
CD1d ligands expressed by cortical thymocytes. The alternative differentiation pathway of NKT cells relies
on signalling mediated through both SAP (Slam associated Protein) and the Src kinaseFyn. In our work we
investigated the exact stage of the NKT cell development block seen in Fyn and SAP deficient mice. In addi-
tion, we analyzed the surface expression of receptors known to signal through SAP and Fyn. Of the six
receptors of the SLAM family, both Ly108 and SLAM were shown to have the highest expression levels on
double positive (CD4+CD8+) thymocytes, which are crucial for mediating selection of NKT cell precursors.
‘When analyzing both Ly108 and SLAM deficient mice, we found only minor effects on NKT cell develop-
ment. However, when forced to compete with wildtype bone marrow in a mixed bone marrow chimera set-
ting, there was a mild but clear defect. In order to show the effect of a loss of both receptors, we generated
mixed bone marrow chimera, where in a ‘pseudo-double knock out’ situation thymocytes being selected to
the NKT cell lineage could receive neither a SLAM nora Ly108 signal (Lyl108—/~CD1~/~CD45.2+SLAM~/~
CD45.1), we saw a very significant developmental loss of NKT cells. We thus demonstrate that homotypic
T-Tinteractions generate ’second signals’ mediated by the cooperative engagement of the homophilic recep-
tors Lyl108 and SLAM and downstream recruitment of the adaptor SAP and the Src kinase Fyn, which are
essential for the lineage expansion and differentiation of the NKT lineage.
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Lympho-Epithelial-Kazal-Type-Inhibitor (LEKTI)-2: a novel epithelial
peptide antibiotic

Z. Wu, J. Bartels and J. M. Schréder Department of Dermatology, University Hospital
Schleswig-Holstein, Campus Kiel, 24105Kiel, Deutschland

We recently purified several human peptide antibiotics from psoriatic scale and stratum corneum extracts.
Following the hypothesis that healthy skin is protected from infection by producing a panel of antimicrobial
peptides, we systematically analysed heel stratum corneum extracts for human antimicrobial peptides. As a
result, we purified an E. coli-cidal 7-kDa peptide, a novel protein as revealed by N-terminal sequencing.
Based on the N-terminal 30-amino-acid sequence, we cloned the full-length cDNA sequence for this protein
and found that it encodes a protein of 86 amino acids, which fits with the characteristics of the serine pro-
tease inhibitors Kazal type (SPINKs) family, a putative N-terminal signal peptide domain and a typical
Kazal domain. Due to its location on chromosome 5p33.1, telomeric to Spink7 and Spink5, the correspond-
ing gene was d d as Spink9. M hile, the mature peptide was termed ‘LEKTI-2’ as its Kazal
domain is highly similar to domains 2 and15 of the multi- ‘Lympho-Epithelial-Kazal-type-Inhibitor
(LEKTI)’. RT-PCR analyses revealed Spink9 to be expressed in thymus, tonsils, adenoids, bronchial epithe-

lial cells and cultured skin keratinocytes. To get insight into the biological function of LEKTI-2, we gener-
ated in E. coli - to avoid putative suicidal activity — an antimicrobially inactive LEKTI-2-fusion protein. The
61-residue form of LEKTI-2 was liberated after cleavage with enterokinase and then purified by HPLC.
Interestingly, this LEKTI-2 form lacked E. coli-cidal activity. To address this surprising observation, we
re-analysed our natural LEKTI-2 preparations by additional HPLCs and found by ESI-MS-analyses that they
contained both, N-terminally extended as well as N-terminally truncated LEKTI-2 forms. Among them, the
62-residue pyrogl Ivariant and 63-resid ariant of LEKTI-2 were found to be major contaminants
ofthe dominant 61-residue LEKTI-2 form. We therefore generated further the 63-, 62-,60-, 59-, 58- and 57-
residue LEKTI-2 variants recombinantly. Antimicrobial assays revealed the N-terminally extended 62- and

63-residue LEKTI-2 variants to exhibit antimicrobial activity, whereas all other variants lacked that activity.
In conclusion, LEKTI-2 represents a novel skin-derived antimicrobial peptide.
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CD11c+ dermal DC but not epidermal Langerhans cells are required
for efficient induction of CD8+ CTL responses in the skin following
gene gun immunization

E. Gaffal', E. Basner-Tschakarjan', S. Biichs', L. Wang-Eckhard', S. Jung , B. Claussen®, A.
Limmer®, C. Kurts* and T. Tiiting' 'Laboratory of Experimental Dermatology, Department of
Dermatology, University ofBonn, Germany; *Department of Immunology, The Weizmann Institute of
Science, Rehovot, Israel; *Department of Cell Biology and Histology, University of Amsterdam,
Netherlands; *Institute of Molecular Medicine and Experimental Immunology, University of Bonn,
Germany

Particle-bombardment of the skin with plasmid DNA using the gene gun leads to antigen expression in vivo
mostly in keratinocytes of the epidermis. Recently, it has been debated which type of antigen-presenting
dendritic cells (DC) in the skin is critically involved in transporting the antigen to the draining lymph
nodes and presenting it to naive CD8+ CTL. Here we used mice which express the human diphtheria toxin
receptor (DTR) under the control of either the Langerin (Lg-DTRmice) or the CD11c promoter (CD11c-
DTR mice) to address this question. In these mice cell type-specific DTR expression mediates transient
selective ablation of either epidermal Langerhans cells (LC) or CD11c+ dermal DC after injection of recom-
binant diphtheria toxin (DT). Lg-DTR mice and CD11c-DTR mice were either treated with DT or left
untreated and then bombarded with plasmid DNA using the gene gun. Antigen expression and elimination
of LC or CDllc+ DC in the skin was verified by immunofluorescence staining and RT-PCR. Antigen-pre-
sentation to CD8+ CTL in the draining lymph nodes was assessed using adoptively transferred oval bumin-
specific TCR-transgenic CD8+ T cells (OT-1). Expansion and induction of cytotoxic activity ofOT-1 T cells
in the draining lymph nodes in vivo following cutaneous gene gun bombardment was not altered in DT-
treated compared to untreated Lg-DTR mice despite efficient ablation of LC in the skin. In contrast, expan-
sion and induction of cytotoxic activity of OT-1 T cells was significantly reduced in DT-treated compared
to untreated CD11c-DTR mice, although ablation of CD11c could only be achieved incompletely for a short
period of time. Taken together, our experimental dataindicate that effective stimulation of CD8+ CTL in
largely depended on the presence of CD11c+ dermal DC

vivo following gene g
and did not require Lg+ epidermal LC.
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New genetic tools for the investigation of mast cell biology

J. Scholten', A. Gerbaulet', T. Kriegl, W. Miiller’, G. Testa?, K. Hartmann' and

A. Roers' 'Department of Dermatology, University of Cologne, 50937 Cologne, Germany;

European Institute of Oncology, Milan, Italy; *University of Manchester, Fackulty of Life Science,
Manchester, UK

Mast cells are important effector cells in type I allergy, but were recently also shown to play key roles in
host defence against pathogens. In addition, mast cells were implicated in tissue remodelling, wound healing
and transplant tolerance. Investigation of this important cell type, however, was severely hampered by the
scarcity of mast cells in the various tissues. Until today, in vivo analysis of mast cell-specific functions of
individual genes relied on the reconstitution of genetically mast cell-deficient mice with mast cells differen-
tiated in vitro from bone marrow of mice deficient for the gene of interest. This system yielded important
information in the past, but suffers severe limitations. Herein, we use the Cre/loxP recombination system
for conditional mast cell-specific mutagenesis in vivo. In a bacterial artificialc hromosome (BAC) transgene
containing the entire mouse mast cell protease 5(Mcpt5) locus, the coding region of exon 1 was replaced
by a Cre-cassette.Mcpt5-Cre mice showed highly efficient Cre-mediated recombination in mast cells, but
not in other cell types and are presently used for mast cell-specific inactivation of various genes. The new
transgenic line also allows inducible ablation of the mast cellline age in vivo by crossing to the iDTR line,
which expresses a human diphtheriatoxin receptor upon Cre-mediated deletion a loxP-flanked stop element.
In a pilot experiment, the population of peritoneal mast cells was no longer detectable 24 h after a single
i.p. injection of diphtheria toxin, indicating efficient line ageablation. In addition, we have generated mice
carrying a modified transgene encoding a Cre-estrogen receptor (ERT2)-fusion protein allowing in vivo
induction of Cre-mediated gene inactivation by administration of tamoxifen. The new Cre-transgenic
mouse lines will be useful tools for the investigation of mast cellbiology.

© 2008 The Authors
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A C-terminal ifapsoriasin fragment is a selectively pseudomon as
aeruginosa-killing peptide

B. Hansmann, Z. Wu, U. Meyer-Hoffert and J. M. Schroder Department ofDermatology, 24105
Kiel, University Hospital of Schleswig-Holstein, Campus Kiel, Germany

Healthy skin forms a ‘chemical barrier’ consisting of several antimicrobial peptides(AMPs), while the
known AMPs preferentially kill Gram-negative and -positive gutbacteria. To address the question
whether healthy skin produces also AMPs that in particular protect us from infection by soil bacteria, e.g.
Pseudomonas aeruginosa (P.a.), heel stratum corneum extracts were screened for P.a.-killing activity.
Upon HPLCa peptide fragment of ifapsoriasin (IFPS), a novel and skin-specific 248 kDa 100 fusion type
protein (SFTP), could be identified by mass spectrometry analyses in P.a.-killing fractions. The IFPS pro-
tein is structurally closely related to profilaggrin andhornerin, two prototypical members of this family.
Like other SFTPs, IFPS contains apart from the S100 domain an EF-hand, a spacer, and two glycine/ser-
ine-richtandem repeat domains. To raise antibodies and investigate the possible function of IFPS three
recombinant 7.5-15.5 kDa fragments representing different parts of the whole molecule were generated
in E. coli. Immunohistochemistry of various skin locations revealed IFPS staining in the uppermost cell
layer of stratum granulosum, in the stratum corneum as well as in all eccrine sweat gland parts, in parti-
cular in the acrosyringium. An IFPS antibody directed against the C-terminus stained also the sweat
gland lumen, which suggests that the IFPS C-terminus is secreted. Western blot analyses revealed diffuse
60 kDa bands upon extraction of stratum corneum only at reducing conditions and also in sweat, which
might be due to cleavage and partial covalent cysteine-mediated linkage of IFPS fragments to stratum
corneum and sweat proteins. To follow the hypothesis that IFPS fragments have antimicrobial activity
the recombinant fragments were tested for microbicidal activity in the plate diffusion and microdilution
assay system. Antimicrobial activity could be detected neither against S. aureus nor against C. albicans
and only moderate against E. coli only in the C-terminal fragment. Interestingly, the C-terminal fragment
was highly active against different strains of Pseudomonas aeruginosa and some other soil bacteria. Our
results suggest a role of IFPS in preventing skin infection by soil bacteria, inparticular P. aeruginosa, a
moisture-requiring soil bacterium that would optimally grow in humid skin areas such as sweat glands.

P117

Down-regulation of constitutive NF-«B activation in macrophages by
acetyl-keto-b-boswellic acid alleviates skin inflammation in a murine
psoriasis model

H. Wang', S. Tatiana?, D. Kess', B. Berthold?, K. Scharffetter-Kochanek' and S.

Thomas® 'Department of Dermatology and Allergic Diseases, University of Ulm, 89081 Ulm,
Germany; *Department of Pharmacology of Natural Products & Clinical Pharmacology, University of
Ulm, 89081 Ulm, Germany *These authors contributed equally to this work.

The CD18 hypomorphic (CD18hypo) PL/] mouse model clinically resembling human psoriasis is char-
acterized by reduced expression of the common chain of 2 integrins(CD11/CD18) to only 2-16% of
wild-type levels. Previously, we found that this chronic psoriasiform skin inflammation depends on
efficient recruitment and activation of macrophages with sufficient release of TNF-o. Here, we
addressed the question whether the NF-xB pathway is causally involved in the pathogenesis of psoriasi-
form skin disorder of CD18 hypo mice, and whether the psoriasiform skin inflammation could be
improved by blocking this pathway using newly analyzed natural compounds. Using specific antibodies
against phosphorylated IB-o?Ser32 and p65Ser536 we have detected that NF-«B signalling is activated
in macrophages in the lesional skin of CD18hypo mice. Up-regulation of NF-xB activity correlates
with enhanced expression of NF-xB-dependent genes, such as TNF-o, K14, Ki67 and EGF. Acetyl-keto-
P-boswellic acids are cytotoxic compounds that can be isolated to chemical homogeneity from the
gum resins of various Boswellia species, and have been used in traditional medicine and recently in
small clinical trials for the treatment of chronic inflammatory diseases such as rheumatoid arthritis
and inflammatory bowel disease. In this study we demonstrate that inhibiting NF-xB activation with
acetyl-keto-ff-boswellic acid decreases expression of NF-xB-dependent genes, and administration of
acetyl-keto-fi-boswellic acid significantly improves the psoriasiform skin disease in CD18hypo mice.
These data suggest that activation of NF-xB plays a significant role in the pathogenesis of the psoriasi-
form skin disease, and that a potential mechanism of action for TNF-targeting agents is down-regula-
tion of NF-kB transcriptional activity. Targeting activation of NF-xB by acetyl-keto-f-boswellic acid
may be a potential therapeutic strategy for autoimmune diseases, such aspsoriasis.

P118 (V31)

Autoantibodies of the IgG1 and IgG3 subclasses mediate the main
pathogenic effects in epidermolysis bullosa acquisita

A. Recke', C. Sitaru', G. Vidarsson’, M. Evensen', M. T. Chiriac' and D. Zillikens' Univ Liibeck,
Department Dermatol, Liibeck; “Univ Amsterdam, Department Exp Immunohematol, Sanquin Res,
Amsterdam

EBA is a subepidermal blistering disease caused by autoantibodies against type VII collagen at the der-
mal-epidermal junction (DEJ). The binding of autoantibodies induces complement activation as well as
recruitment and activation of neutrophils which then release inflammatory mediators leading to DEJ
separation. Autoantibodies of the IgGl and IgG4 subclasses are found in the skin of most of EBA
patients, but IgG2 and IgG3 may also be present. The specific contribution of the four different IgG
subclasses to the pathogenesis of EBA has not been elucidated yet. To address this question, we gener-
ated a scFv phage display library from mice immunized with recombinant fragments of the immunodo-
minant NC1 domain of human type VII collagen. scFv antibodies specific for type VII collagen were
selected by phage panning; their specificity was demonstrated by indirect immunofluorescence micro-
scopy on salt-split skin, immunoblotting of dermal extracts and ELISA with recombinant NCI1. To
obtain a complete human antibody, variable domains of the scFvs were fused with constant domains of
the four human IgG subclasses. Mammalian expression yielded, in great amounts, chimeric human-
mouse monoclonal IgG1, IgG2, IgG3, and IgG4, which all possessed the same binding properties as the
original scFvs. These four different antibodies were then tested for their pathogenicity using a previously
established cryo section assay of human skin. In this assay, only IgG1 and IgG3, but not IgG2 and IgG4,
were able to activate complement at the DEJ. When co-incubated with leukocytes of healthy donors,
IgG1 and IgG3 were also capable to induce DEJ separation of the cryosections, while IgG2 and IgG4
were not. These results clearly demonstrate the major importance of IgG1 and IgG3 in 2 crucial steps of
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the pathogenesis of the inflammatory phenotype of EBA, namely complement activation and activation
of neutrophils at the DEJ. The generation of recombinant monoclonal autoantibodies not only provides
us with a powerful novel tool. Our data also indicate that the use ofimmunomodulatory drugs aimed at
class-switching autoreactive B cells to produce IgG subclasses with lower pathogenic activity may pro-
vide a new therapeutic principle for the treatment of EBA and other autoimmune bullous dermatoses.

P119 (V07)

In experimental leishmaniasis T cell specific GATA-3 transgenic
C57BI/6 mice develop a Th-2 immune response but remain

resistant to L. major

J. Ehrchen'?, K. Roebrock?, K. Sturm? R. Lippez, G. Vargaz, J. Roth?, C. Sunderkétter?, K.
Tenbrock? 'Department of Dermatology, Miinster; *Institute of experimental Dermatology, Miinster
Resistance in cutaneous L. major infection crucially depends on the development of a L. major specific
Thl response while Th2 differentiation in Balb/c mice results insusceptibility. While the decisive role
of T cells for the infection is generally accepted there is growing evidence that cells of the innate
immune system are critically involved in initiating and controlling Th-cell differentiation. In T cells
GATA-3 is a major transcription factor responsible for Th-2 differentiation. Thus GATA-3transgenic T
cells develop a robust Th-2 response after in vitro activation. To test there lative importance of T cell
versus non T cell compartments for Th-differentiation in vivo we analysed L.major infection in geneti-
cally resistant Thl-prone C57Bl/6 mice with a T cell specific over-expression of the GATA-3 transcrip-
tion factor. As expected GATA-3 transgenic animals developed a Th-2 type immune response asCD4
positive T cells isolated from infected GATA-3 transgenic mice produced significantly more antigen
specific IL4 and less IFNy?than T cells isolated from wild type mice. In agreement with these data
GATA-3 transgenic mice developed significantly larger footpad lesions. However, GATA-3 transgenic
mice eventually were able to cure the disease as did wild type mice, demonstrated by reduction of foot-
pad swelling and clearance of parasites in limiting dilution assays of footpads, local lymphnodes and
spleen during the late phase of infection. We conclude that over-expression of the transcription factor
GATA-3 in T-cells is sufficient to induce Th-2 differentiation in genetically resistant Th1-prone mice,
but that GATA-3 mediated Th2 differentiation is not sufficient to maintain this Th2response and that
thus non-T cell compartments or other transcriptional factors are able to counteract these mechanisms
and finally induce resistance towards the parasite.

P120

Influences of toll like receptor ligands on the immunstimulatory
capacity of human dendritic cells

M. Hubo, S. Stoll, J. Kubach and H. Jonuleit Universititsklinik Mainz, Hautklinik, 55101 Mainz,
Deutschland

‘We and others have shown that terminal differentiated dendritic cells (DC), pulsed with tumour asso-
ciated antigens, are very efficient in the induction of anti-tumour T cell responses in melanoma patients.
However, this cellular therapy did not lead to permanent defense against the tumour but only a transi-
ent resistance for just a few months. Since patients suffering from severe melanoma show a stage-depen-
dent increased frequency of CD4+CD25+Foxp3+ regulatory T cells (Tregs) we suggest that the
increased numbers of these cells might inhibit adequate and long-lasting anti-tumour T cell responses.
Therefore, DC used for vaccination have to exhibit a superior abilty to activate naive T cells in order to
break self tolerance leading to adequate tumour immunity subsequently. The aim of this study was the
generation of ‘conditioned” DC, able to overcome the suppressive activity of Tregs and to induce long-
lasting anti-tumour T cell immunity. Therefore, we combined different toll like receptor (TLR) ligands
with proinflammatory cytokines for conditioning of monocyte-derived DC. Stimulation of human DC
with TLR-ligands alone leads to a partial maturation of DC with an intermediate potential to activate
resting T cells in an allogeneic MLR whereas maturation of DC with a cocktail of proinflammatory
cytokines showed an increased T cell stimulatory capacity compared to the stimulation with TLR-ligand
treated DC. Furthermore, synergistic effects on maturation by combining different TLR-ligands were
not observed. Currently, we are testing different combinations of TLR ligands with proinflammatory
cytokines in the capacity to induce conditioned DC that can induce T effector cell activation even in the
presence of activated Tregs to establish improved DC protocols for anti-tumour therapies.

P121

Immunisation with different adjuvants alters the disease progression
in mice with experimental epidermolysis bullosa acquisita (EBA)

K. Bieber', C. Sitaru?, D. Zillikens® and J. Westermann' 'Institute of Anatomy, University of
Litbeck, Litbeck; >Department of Dermatology, University of Litbeck, Litbeck

Under normal conditions, the immune system recognizes and eliminates foreign antigens. However, B
and T lymphocytes can also react against self-components which can lead to the establishment of auto-
immune diseases. An example is the deposition of autoantibodies against type VII collagen at the der-
mal-epidermal junction which leads to blistering of the skin, a disease called epidermolysis bullosa
acquisita (EBA). In EBA, a dominance of CD4+ T cells, which preferentially produce IFN-g (T-helperl
cells; Thl), has been reported. We have previously established an active disease model of EBA by
immunizing mice with recombinant murine type VII collagen. In the present study, we addressed the
question, whether a shift from Thito Th2 cells (preferentially producing IL-4) would ameliorate the
course of diseased mice. In this active mouse model of EBA, Th2 cells were induced in vivo using alu-
mas an adjuvant. Three major observations were made: 1) The course of the disease was drastically
improved as shown by the significant reduction of the clinical score. 2) However, in the blood, the
concentration of type VII collagen-specific antibodies ofthe Thl subtype (IgG2a) and the Th2 subtype
(IgG1) were identical among the two groups. 3) Interestingly, in the spleen of alum-treated mice, the
number of type VIlcollagen-specific B cells was altered. These cells were increased in the red pulp and
decreased in the follicles of the spleen. Our results indicate that the affinity of antibodies to type VII
collagen in the alum-treated group is reduced thereby causing a milder disease. This conclusion is sup-
ported by the observation that the localization of the antibody producing cells in the spleen is different
in alum-treated compared to non-treated animals and by reports that the affinity of antibodies is influ-
enced by the localization of the antibody producing cells. Our results may provide a basis for novel
strategies to treat EBA, i.e. by the use of appropriate adjuvants inducing anti-type VII collagen antibo-
dies which are not pathogenic. Ultimately, these findings may also have implications for the treatment
of other autoantibody-mediated diseases.

© 2008 The Authors
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P122
Scavenger receptor stabilin-1 links endocytosis and intracellular

sorting in alternatively activated macrophages

]. thyshkowskal, A. Gratchev', L. Krusell!, S. Mamidi', J. Zhang', G. Workman?, H. Sage2 and

S. Goerdt' 'Medical Faculty Mannheim, Ruprecht-Karls University of Heidelberg, Dermatology,
Venerology and Allergology, 68167 Mannheim, Germany; *Benaroya Research Institute at Virginia
Mason, Seattle, USA

The multifunctional scavenger receptor stabilin-1 is expressed on macrophages inplacenta and adult
tissues as well as on sinusoidal endothelial cells and macrophages in lymph nodes. In vitro induction
of stabilin-1 on macrophages requires IL-4 and glucocorticoids. We showed that stabilin-1 mediates
endocytosis of extracellular ligands acLDL, regulator of ECM-remodelling and cell adhesion SPARC,
and hormone placental lactogen (PL). Both SPARC and acLDL are targeted viastabilin-1 for the degra-
dation in lysosomes. In contrast, a portion of PL escapes degradation and is delivered into novel sto-
rage vesicles. These vesicles do not belong to classical endosomal/lysosomal system. However these
vesicles communicate with trans-Golgi network (TGN). Stored PL can be secreted back to the extracel-
lular space. Next, we found that stabilin-1 shuttles between TGN and endosomes. This trafficking path-
way is mediated by GGAs, clathrin adaptors that interact with the DDSLL motif in the cytoplasmic tail
of stabilin-1. Here stabilin-1 is involved in delivery of the novel chitinase-like protein SI-CLP from
TGN to theendosomal/lysosomal compartment. SI-CLP was identified by us as a binding partner for
stabilin-1 in yeast two-hybrid screening. SI-CLP contains a conservative lectin-type Glyco_18 domain,
which lack senzymatic activity, similarly to YKL-40 and Ym1/Ym2. YKL-40 and Ym1/Ym2 are secreted
by macrophages, possess cytokine activity and are associated withTh2-type inflammations and allergies.
We demonstrated that endogenous SI-CLP is over expressed in human macrophages stimulated with
IL-4 and dexamethasone and is transported via stabilin-1 from biosynthetic to the secretory pathway.
High levels ofSI-CLP were detected in bronchoalveolar lavage samples from patients with chronicbron-
chitis. We propose that alternatively-activated macrophages use stabilin-1 1) to coordinate ECM remo-
delling, angiogenesis, and tissue turnover via endocytosis and degradation of SPARC; 2) to regulate
extracellular concentration of PL in placenta; 3) to regulate delivery of chitinase-like protein SI-CLP
into the secretory pathway.

P123

Effects of pollen-associated lipid mediators (PALMs) on maturation
and cytokine secretion of human dendritic cell subsets

S. Gilles', D. Jacoby', K. Schikel?, M. Miiller’, J. Ring®, H. Behrendt', C. Traidl-

Hoffmann' 'ZAUM - Center for Allergy and Environment, Division of Environmental Dermatology
and Allergy, GSF/TUM, Miinchen, Germany; *Institute of Immunology, TU Dresden, Dresden,
Germany; *Julius-von-Sachs Institute of Biosciences, Division of Pharmaceutical Biology, University of
Wiirzburg, Wiirzburg, Germany; *Division of Environmental Dermatology and Allergy, TU Miinchen,
Miinchen, Germany

Pollen associated lipid mediators (PALMs) such as PPE1 license human monocyte-derived dendritic
cells (MoDC) for Th2 polarization of naive T cells. This is due to a reduced capacity of MoDC to
secrete bioactive IL-12. Since MoDC represent an artificial cell-type, we analysed the effects of PALMs
on cytokine secretion and maturation of native DC precursors from human peripheral blood. SlanDC,
myeloid (MDC) and plasmacytoid DC (PDC) were isolated from human PBMC using antibodies
against MDC8, CD1c and BDCA-4, respectively. The cells were incubated with medium, aqueous birch
pollen extracts (APE) or PPE1 alone or in combination with maturation stimuli (LPS, R848, CpG-A
or CpG-B). After 24 h, cells were analysed for the expression of maturation markers by flow-cytome-
try. Supernatants were analysed for IL-12 (slanDC, MDC) or IFNa?(PDC). APE, but not PPE1, dose-
dependently inhibited the LPS-induced IL-12 production of slanDC, as well as the LPS/R848-induced
IL-12 production of MDC and the CpG-A-induced IFN-o?secretion of PDC. IL-6 secretion remained
unaffected by APE or PPE1 in slanDC and MDC. Furthermore, APE reduced the surface expression of
CD40, CD86, CD80, CD83 and HLA-DR on MDC. The inhibition of CD40, CD86 and HLA-DR was
also seen in PPEl-treated MDC. In PDC matured in the presence of CpG-B, the expression of CD80
and CD83 was significantly reduced by APE and PPEI, while the expression of CD40, CCR7 was only
inhibited by APE. Expression of CCR7 and HLA-DR remained unaffected by either stimulus. In the
case of slanDC, the LPS-induced up-regulation of CD80, CD83, CD40 and CCR-7 was inhibited by
APE but not by PPEL. Our data suggest the presence of receptors for PALMs on multiple subsets of
native DC precursors. Since all the DC subsets analyzed in our study play distinct roles in the initia-
tion and maintainance of allergic immune responses, we conclude that PALMs, especially PPEI, might
influence the outcome of an immune reaction not only in terms of T cell polarization, but also in
terms of co-stimulation.

P124

Myeloperoxidase is required for antibody-induced tissue damage in
experimental epidermolysis bullosa acquisita

M. T. Chiriac, D. Zillikens and C. Sitaru Department of Dermatology, University of Luebeck, 23538
Luebeck, Germany

Type VII collagen, the main component of the anchoring fibrils, is the autoantigen of epidermolysis
bullosa acquisita (EBA), a subepidermal autoimmune blistering disease. We have recently shown that
antibodies against type VII collagen, when passively transferred into mice, cause a subepidermal blister-
ing skin disease reproducing the findings in the skin of EBA patients. In addition, autoantibodies to
type VII collagen induce dermal-epidermal separation in cryosections of human skin when co-incu-
bated with human granulocytes. In these models, reactive oxygen species (ROS) were shown to be cri-
tically involved in granulocyte-mediated antibody-induced tissue injury. Trying to further characterize
the ROS species directly involved in tissue destruction in EBA, we demonstrate in the present study
that myeloperoxidase (MPO) is of importance in antibody-induced blistering both in the passive
transfer mouse model of EBA and ex vivo. Mice deficient in MPO (B6.129X1-MpotmILus/J; n = 8), in

contrast to wild type controls (n = 8), developed a delayed and significantly less severe blistering
induced by injection of antibodies against type VII collagen. In addition, specific inhibition of MPO,
released upon activation from normal human granulocytes, by treatment with salicyl hydroxamic acid
resulted in a dose-dependent abolishment of dermal-epidermal separation ex vivo. Our results demon-
strate that blister induction by antibodies against type VII collagen depends on MPO and facilitate the
development of ROS-targeted therapies in EBA and related diseases.

P125

A protective role of complement component 3 (C3) in allergic contact
dermatitis

R. Purwar', W. Baeumer?, K. Baumert', M. Kietzmann® and T. Werfel' 'Hannover Medical School,
Dermatology, 30449 Hannover, Germany; *Hannover Veterinary School, Pharmacology, 30449
Hannover, Germany

Recent studies described the role of complement component C3 in T cell mediated immune responses.
Keratinocytes synthesize C3 constitutively and increased expression of C3 has been described upon sti-
mulation with pro-inflammatory cytokines. In this study, we investigated the role of C3 in allergic con-
tact dermatitis (ACD). Here, we observed that C3 deficient (C3KO) mice showed a substantial and
significant increase in contact hypersensitivity responses to haptens inducing eitherThl (2,4-dinitro-
fluorobenzene: DNFB and dinitrochlorobenzene: DNCB) or Th2 (Fluoro-isothiocynate: FITC and
toluene-2,4-diisocyanate: TDI) cytokine mediated skin inflammation as compared to their wild type
(WT) controls. Stimulated splenocytes from hapten (DNCB) immunized C3KO mice secreted higher
amounts ofThl (IFN-p) but not of Th2 (IL-4, IL-5, IL-10) cytokines or IL-17 as compared to their
WT controls. The addition of purified C3 or C3a to stimulated splenocytes from C3KO mice did not
reduce the increased IFN-y?expression in vitro. A higher secretion of IL-12 from splenocytes of C3 KO
mice as compared with WT was observed after TLR-4 ligand (LPS) stimulation. The increased expres-
sion of the Thl polarizing cytokine IL-12 and of IFN-?in C3KO mice might be responsible for the
increased skin inflammation in C3 deficient mice. These findings provide a new insight into a novel
anti-inflammatory role of the complement component C3 in skin inflammation.

P126

Consequences of PPAR-alpha deficiency on the in vivo phenotype of
Langerhans cells and T cells.

S. Dubrac!, P. Stoitzner', K. Schoonjansz, J. Auwerx?, N. Romani' and M. Schmuth' 'Medical
School, Dermatology Department, 6020 Innsbruck, Austria; *University of Strasbourg, Institut de
Génétique et Biologie Cellulaire et Moléculaire, Illkirch, France

‘We have previously shown that PPAR-alpha activation inhibits Langerhans cell (LC) function in vivo.
In this study, we assessed whether epidermal LC function in PPAR-alpha deficient mice was affected.
LC isolated from skin-draining lymph nodes of PPAR-alpha deficient mice exhibited higher CD86 and
B7-H2 (ICOS ligand) expression after sensitization of skin with a contact allergen. These cells pro-
duced more IL-12 than wild type LC, but the amount of TFN-alpha was unchanged. The percentage of
CD4+ T cells was higher in the skin-draining lymph nodes of PPAR-alpha deficient mice after applica-
tion of the same contact allergen. While CD4+ T cells expressed a higher amount of the cell surface
activation marker CD25, the percentage of CD25+IL-10+CD4+ T cells (Treg) was decreased in PPAR-
alpha deficient mice compared to wild types. Finally, we observed an increased contact sensitivity reac-
tion in PPAR-alpha deficient mice compared to wild types after challenge with a contact allergen. In
conclusion, both PPAR-alpha deficient LC and T cells displayed an exaggerated activation state that
may explain the increased skin inflammation of PPAR-alpha deficient mice compared to wild types.

P127

Dendritic cell differentiation state and their interaction with NKT cells
determines Th1/Th2 differentiation in the murine model of
Leishmania major infection

C. Wiethe', A. Steinkasserer’, M. Lutz> and A. Gessner® 'Department of Dermatology, University
Hospital Erlangen, 91052 Erlangen, Germany; “Department of Virology and Immunbiology, University
Wuerzburg, Wuerzburg, Germany; *University Hospital Erlangen, Institute for Clinical Microbiology,
Immunology and Hygiene, 91052 Erlangen, Germany

Recent reports demonstrated that dendritic cells (DC) sense inflammatory and microbial signals differ-
ently, redefining their classical subdivision into an immature endocytotic and a mature antigen-pre-
senting differentiation stage. While both signals induce DC maturation by upregulating MHC 1I and
costimulatory molecules, only Toll-like receptor signals are able to trigger proinflammatory cytokine
secretion by DC, including Thl-polarising IL-12. Here, we explored the murine Leishmania major
infection model to examine theCD4+ T cell response induced by differentially matured DC. Initial
experiments showed that pulsing DC with L. major lysate did not affect DC maturation with TNFo or
LPS+anti-CD40. When partially matured TNF-DC were injected into Balb/c mice prior to infection,
the mice failed to control L. major infection and developed a Th2 response which was dependent on
IL-4Ro?signalling. In contrast, injections of fully matured LPS+CD40-DC induced a Thl response con-
trolling the infection. Furthermore, when the expression of different Notch ligands on DC was ana-
lyzed, we found increased expression of Th2-promoting Jagged2 in TNF-DC whereas LPS+CD40-DC
upregulated the Thl-inducing Delta4 and Jaggedl molecules. TheTh2 polarization induced by TNF-
DC required interaction with CDId-restricted NKT cells. However, NKT cell activation by L. major
lysate-pulsed DC was not affected by blockade of the endogenous glycolipid suggesting exchange with
exogenous parasite-derived CD1 glycolipid antigen. In sum, the differentiation stage of DC as well as
their interaction with NKT cell determines Th1/Th2 differentiation. ¥ These results have generic impli-
cations for the understanding of DC instructed Th cell responses and the development of improved
DC vaccines against leishmaniasis.
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T-cell responses in stage IV melanoma patients vaccinated with
dendritic cells electroporated with defined RNA

1. Haendle', M. Schmitt-Haendle', S. Voland', M. Erdmann’, S. Schliep', N. Schaft', J. Doerrie,
E. Kaempgen', B. Schuler-Thurner' and G. Schuler' 'Department of Dermatology, University
Hospital of Erlangen, 91052 Erlangen, Germany

Objective: In this study we investigated the immunogenicity of a tumour vaccine consisting of autolo-
gous monocyte-derived dendritic cells (DC), which are electroporated with defined RNA encoding for
the tumour antigens MageA3, MelanA and Survivin, and in half of the patients in addition with a
RNA encoding for E/L-Selectin which is designed to redirect the injected mature DC from blood to
lymph nodes via highen dothelial venules.

Patients and study design: Stage IV melanoma patients with progressive disease after at least one sys-
temic therapy are to be included in this study. DC are electroporated with the three tumourantigens,
and in half of the patients in addition with E/L-Selectin. Patients are apheresed at the beginning of the
study as well as after four vaccinations to providecells for DC generation and immunomonitoring. The
vaccine was given at day 1, 14, 42 and day 70 as intravenous infusion over 30 min.

Monitoring of T-cell responses: T-cell responses were monitored on day 1 and on day 70 using freshly
isolated PBMC and overlapping peptides covering the whole sequence of MageA3, MelanA and Survi-
vin. PBMC were stimulated with pools of peptides together with IL-2 and IL-7 for 7 days. Peptide spe-
cific responses were detected using an Interferon gamma elispot assay.

Results: Up to now four patients reached the second leukapharesis after four vaccinations. In three
patients a strong induction or expansion of T-cell responses could be detected. Two of the patients
had received a vaccine with ELS; one patient received a vaccine without ELS.

Conclusion: In contrast to previous reports the intravenous route appears to be unexpectedly effective.
It is possible that this is a unique property of the DC-RNA vaccine used here. A more detailed study
of the immune responses and trafficking will show whether the introduction of the E/L-Selectin RNA
induces as expected a more diverse homing pattern of induced T cells by redirecting the intravenously
injected DC from blood to lymph nodes.
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Th2-biased de novo immune response to keyhole limpet hemocyanin
in humans

D. Spazierer', H. Skvara', M. Dawid', N. Fallahi', K. Rose?, P. Lloyd?, S. Heuerding?, G. Stingl'
and T. Jung® 'Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology,
Medical University of Vienna, 1090 Vienna, Austria; ’Novartis Exploratory Development, Basel,
Switzerland, Horsham, UK and East Hanover, USA

Allergen-specific T helper 2 (Th2) cells play an important role in the pathogenesis of atopic disorders.
To date, no model system for such an imbalanced immune response exists in humans that would allow
the monitoring of a developing immune response in vivo. To address this issue, we used Keyhole Lim-
pet Hemocyanin (KLH) as a neo antigen coupled to aluminum hydroxide for immunization of healthy
and atopic subjects. The immunization protocol was well tolerated and highly specific and efficient, as
shown by KLH-specific proliferation of PBMC. Antigen-specific production of Th2-cytokines (mainly
IL-5 and IL-13) suggested a Th2-pattern of the immune response, as did the presence of KLH-specific
IgG4 in sera of KLH-immunized but not non-immunized subjects. Intra-dermal KLH challenge
induced an immediate type of response in atopic subjects followed by a late phase skin response. This
reaction was accompanied by a strong upregulation of IL-4 transcripts in biopsies taken from the site
of injection. In conclusion, the tested immunization protocol allowed the monitoring of a Th2-skewed
de novo immune response in humans, and should be a valuable tool for measuring the therapeutic
efficacy of anti-allergic candidate compounds.
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High frequency of activated slanDC (6-sulfoLacNAc+ dendritic cells) in
psoriasis

C. Giinther, J. Starke, N. Zimmermann, F. Landthaler, M. Meurer and K. Schiikel Department of
Dermatology, Medical Faculty of the Technical University of Dresden, 01307 Dresden, Germany
Targeting of TNF alpha as well as IL-23/IL12-p40 has proven highly effective in the treatment of
psoriasis. According to studies by Krueger et al., an iNOS-expressing and TNFa-producing dermal
proinflammatory myeloid dendritic cell population is of central importance in the immunopathogen-
esis of psoriasis. However, the nature of these DC is ill defined. We previously identified the subset
of slanDC in human blood which stand out by their high-level production of TNF alpha and IL-23/
IL12-p40. We here asked whether slanDC may be relevant to the pathogenesis of psoriasis. A total of
37 specimens of a total of 27 donors with the diagnosis of psoriasis were studied by immunohisto-
chemistry and immunofluorescence. These studies included different clinical subgroups of psoriasis as
well as early and late lesions. Over all we found high numbers of slanDC in the dermis. The fre-
quency was comparable to that of CDla positive DC in epidermis and dermis. SlanDC were mainly
located in the upper dermal papillary compartment and interspersed between T cells. As signs of acti-
vation slanDC were shown to be able to express TNF alpha as well as iNOS. SlanDC were found in
plaque type psoriasis as well as in other forms of psoriasis:inversa, guttata and pustulosa . Interest-
ingly, slanDC were readily found in early psoriatic lesions. The frequency of slanDC in blood of psor-
iatic patients was comparable to that of healthy donors. This demonstration of activated slanDC in
the inflammatory dermal infiltrate of psoriasis together with the previously described high proinflam-
matory and T cellstimulatory capacity of slanDC implicates that slanDC are highly relevant for the
immunopathogenesis of psoriasis.
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Agonist of Proteinase-Activated Receptor-2 (PAR2) enhances effects
of IFNy on human monocyte functions

M. Feld, V. Shpacovitch', S. Ludwigz, S. W. Schneider' and M. Steinhoff' 'Department of
Dermatology and Boltzmann Institute for Immunobiology of the Skin, University of Muenster, 48149
Muenster, Germany; “Institute of Molecular Virology (IMV), ZMBE, University of Muenster, 48149
Muenster, Germany

Recent findings suggest a crucial role of PAR2 in inflammation and innate immunity. However, the
ability of PAR2 agonist to affect monocyte function or to modulate the effects of certain cytokines
remains unclear. PAR2 belongs to a family of G protein-coupled receptors activated by serine proteases
via proteolytic cleavage. Tryptase, trypsin, and bacterial proteases are known to activate PAR2. The
data of our study indicate that PAR2 agonists enhance the ability of IFNy to upregulate avff3and FcyRI
expression on monocyte cell surface. The upregulation of these molecules is associated with initial
events of immune complex diseases such as Arthus reaction in skin, for example. Moreover, PAR2 ago-
nists enhance the effects of IFNy?at monocyte production of IP-10, which plays role during develop-
ment of allergic dermatitis via modulation of T-cell migration. Additionally, we found that
co-application of PAR2 agonist and IFNy?suppresses influenza A (H7N7) replication in human mono-
cytes. The last finding makes promising further investigation of PAR2 agonist application at replication
of other viruses, for example Herpes simplex virus, in humans. Together, our results indicate that
PAR2 enhances immunomodulatory and anti-viral effects of IFNy?at human monocytes.

P132
Dendritic cell survival during differentiation and maturation depends

on anti-apoptotic effects of TNF

M. Lehner', M. Schmid?, P. Diessenbacher’, M. Leverkus®, C. Erfurt?, M. Erdmann?,

E. Kaempgen® and W. Holter' 'Department of Paediatrics, University Hospital Erlangen, 91054
Erlangen, Germany; *Department of Dermatology, University Hospital Erlangen, 91054 Erlangen,
Germany; *Laboratory for Experimental Dermatology, University Hospital Magdeburg, 30120
Magdeburg, Germany

TNF is well known as cytokine that induces maturation of human monocyte derived dendritic cells
(DC) and, in combination with GM-CSF, the differentiation of CDla+Langerhans Cell like DC from
human CD34+ progenitors. In the mouse, TNF has been described as survivial factor which maintains
the viability of epidermal Langerhans cells in culture, but in contrast to granulocyte/macrophagecol-
ony-stimulating factor, without inducing their functional maturation (Koch F et al. ] Exp Med 19905
171 (1): 159-71). Our initial observation which pointed towards a crucial role of TNF as survival fac-
tor also in human DC, was a minute concentration of TNF in monocyte cultures with GM-CSF and
IL-4 from certain donors, who repeatedly yielded very low DC numbers. Addition of recombinant
TNF normalized DC yields in these patients. Conversely, blocking of TNF during the early days of
monocyte culture with TNF-R2-Fc generally resulted in markedly reduced yields of immature DC in
all donors. We now show, that the viability maintaining function of TNF is also required during
maturation of human monocyte derived DC. Maturation induced via the TLR3 agonist polyl:C or
TLR4 agonist LPS, despite the presence of GM-CSF and IL-4, resulted in pronounced apoptotic cell
death of maturing DC, as evidenced by annexin staining and DNA fragmentation. DC apoptosis was
paralleled by low TNF concentration, could be prevented by addition of TNF and, most interestingly,
was not seen using the TLR7/8agonist R848 as maturation stimulus, which induced autocrine TNF
production in DC. Biochemical analysis of apoptosis pathways provided first evidence for TNF depen-
dent regulation of bcl-2 expression in DC, whereas IAP family members or the signalling pathways of
other death ligands (TRAIL, CD95L) were not markedly affected. Our results identify TNF as a princi-
pal survival factor for DC differentiation and maturation in human monocyte-derived DC that inhibits
apoptotic cell death. Current work concentrates on a refined analysis of signalling pathways in DC that
are involved in 1) anti-apoptotic effects of TNF and 2) induction of autocrine TNF production in DC
and monocytes.
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Amino peptidase activity impairs the recognition of melanoma cells
by Melan-A/MART-1(26-35)-specific T cells

A. Paschen!, U. Seifert?, T. Lehmann', S. Urban?, B. Reimann?, M. Songl, P. M. Kloetzel® and

D. Schadendorf' 'Clinical Cooperation Unit Dermato-Oncology, German Cancer Research Center
Heidelberg and University Clinics Mannheim, 68135 Mannheim, Germany Institute of Biochemistry,
Medical Faculty Charité, Humboldt University, 10117Berlin, Germany

The knowledge of tumour antigen epitopes recognized by cytotoxic CD8+ Tlymphocytes (CTL) is cur-
rently exploited in different clinical trials of active and passive immunotherapy. However, tumour cells
are barely characterized for the processing and presentation of these epitopes. We therefore asked
whether beside the proteasome other cellular proteases influence the generation of theMelan-A/MART-
1(26-35) epitope, a frequent target in melanoma immunotherapy. When melanoma cells were treated
with leucinethiol, an inhibitor of metalloproteases which does not affect proteasome activity, presenta-
tion of Melan-A/MART-1(26-35)was strongly enhanced suggesting that cytosolic and/or endoplasmatic
reticulum(ER)-resident pepetidases interfere with efficient epitope generation. Indeed, by in vitro epi-
tope digestion experiments, we could demonstrate that a proteolytic activity located in the ER is
responsible for Melan-A/MART-1(26-35) degradation. Knock down of ER-aminopeptidase 1 (ERAP1)
expression by siRNA strongly enhanced tumour cell recognition by specific CTL, demonstrating that
ERAP1 destroys the Melan-A/MART-1(26-35) epitope in melanoma cells. Our observations suggest
that data on the generation of tumour antigen epitopes should have an impact on the design of active
and passive immunization strategies.

© 2008 The Authors
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The immunoprivileged bulge: regeneration pool and immunological
‘Achillesheel’ of the hair follicle?

K. C. Meyerl, J. E. Kloepper"z, H. V. Dinh? R. Sinclair® and R. Paus' 'Department of
Dermatology, University of Liibeck, Liibeck, Germany; *Max-Planck-Institute for Biochemistry,
Department of Molecular Medicine, Martinsried, Germany; *Department of Dermatology, St Vincent’s
Hospital, Melbourne, Victoria, Australia

Recent gene expression evidence suggests that, besides the anagen hair bulb, the epithelial stem cell region of
the outer root sheath (ORS) of normal human scalp hair follicles (HFs), the bulge, may represent an area of
relative immune privilege (IP).Sites of IP may serve to sequester autoantigens from immune recognition and
autoaggressive inflammation. By using immuno histological staining methods like EnVision®, tyramide signal
amplification, immuno fluorescence and ABC methods, our in situ-protein expression data from normal
human scalp skin sections complement previous work on human HF immunology and close important gaps
of knowledge in the field of IP. We demonstrate that the bulge region of the ORS of human scalp HF dis-
plays absence or prominent downregulation of MHC-Ia and MHC-II expression during anagen VI, associated
with a lower expression level of MHC-I associated proteins (-2 microglobulin). Besides the recognized upre-
gulation of immunosuppressive CD200, the potent ‘TP guardian’, «-MSH, was upregulated in the keratin 15+
zone of the ORS. TGF-f22 i ly in the bulge (though not restricted to it),
whereas macrophage migration inhibitory factor (MIF) and indoleamine dioxygenase (IDO) IR were upregu-
lated in the bulge and below.CD200+ bulge cells also co-expressed a non-classical MHC-Ib molecule, HLA-E
(= component of feto placental IP). Interestingly, however, the key pro-inflammatory adhesion molecule

eactivity (IR) was pr

ICAM-1, was constitutively expressed in the bulge region. Stimulation of organ-cultured, full-thickness
human scalp skin with interferon-gamma, a key stimulant of IP collapse, caused significant ectopic MHC Ia
expression in the bulge. The bulge response of other parameters to interferon stimulation (e.g. MIE,IDO,
MHC-II) is currently being assessed. Thus, the bulge region of human HFs likely represents an additional,
though morelabile site of relative IP in human skin, designed to protect the HFs epithelial stem cell reservoir.
However, our data also suggest that the bulge is susceptible to attracting destructive autoimmune responses
(e.g. constitutive ICAM-1 and base-line MHCIa/$2 microglobulin
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Priming of Leishmania-reactive CD8+ T cells occurs primarily in
Leishmania-resistant C57BL/6 mice and is not immunoproteasome-
dependent

S. Brosch!, K. Kronenbergl, S. Tenzer?, H. Schild® and E. von Stebut' 'Johannes Gutenberg-
Universitit Mainz, Hautklinik, Mainz; *Johannes Gutenberg-University, Institute of Immunology,
Mainz

Protective immunity against infection with the intracellular parasite L. major is dependent on the generation
of IFNy?producing CD4+ Thl cells and CD8+ Tcl cells. We have previously shown that in physiological low
dose infections with <1.000 L.major - mimicking natural transmission by the sand fly - mice deficient in CD8
cells and/or MHC I do not heal. In addition, adoptive transfer of IFNy+ L. major-specific CD8+ T cells pro-
tected from disease, whereas IFNy—/— CD8 cells did not. We now show that in physiological infections of
C57BL/6 mice, Leishmania-specific IFNy production was comparable in CD4+ and CD8+ T cells, whereas both
T cells subsets produced significantly less (~three to fivefold) IFNy in Leishmania-susceptible BALB/c
mice(P < 0.002). In parallel, the percentage of proliferating CD4 and CD8 BALB/c T cells was significantly
lower as compared to C57BL/6 T cells, especially at early time points post infection (wk2 and wk4, P < 0.005).
Beginning in wk4 post infection, CD4+T cells accumulated slowly in lesions and more CD4+ cells were found
in infected ears of C57BL/6 as compared to BALB/c mice (24.2 £ 6.6 vs 8.6 + 4 X 10E4/ear, wk6).Interestingly,
despite of impaired Th1/Tcl priming in BALB/c mice, no difference was found in the number of CD8+ cells
recruited to infected BALB/c ears over time as compared to C57BL/6 ears (4.8 £ 2.1 vs 5.9 + 0.9 x 10E4/ear,
wk6). The IFNy-induced immunoproteasome plays a major role in generating MHC I presenting peptides in
APC. To determine the dependence of CD8 priming on immuno proteasomes, we utilized C57BL/6 mice defi-
cient in genes for the inducible immuno proteasome subunit Lmp7. Over 3 months, both lesion sizes as well
as lesional parasite loads were comparable between wild type and Lmp7-/— immunoproteasome-deficient
mice; the cytokine profiles in lymph nodes showed no difference with regard to antigen-specific IFNy, IL-4 or
IL-10. Finally, infected Lmp7-/= DC and wild type DC exhibited comparable stimulatory capacity of antigen-
specific CD8+ T cells. In summary, priming of CD8+ T cells is essential for protection against L. major, defects
in CD8priming may contribute to disease susceptibility of BALB/c mice. Surprisingly, however, Leishmania-

specific Tcl induction is not dependent on a functional immunoproteasome.
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Limited role of in vivo expanded regulatory T cells for psoriasiform
skin disorder in TGF beta transgenic mice.

K. Michaelis', A. Kerstan?, A. G. Li’, X. J. Wang®, T. Kerkau®, N. Beyersdorf*, T. Hiinig*, M. P.
Schon®? 'Rudolf Virchow Center, DFG Research Center for Experimental Biomedicine, University of
Wiirzburg, 97078 Wiirzburg, Germany; “Department of Dermatology, University Hospital Wiirzburg,
Venereology and Allergology, 97078 Wiirzburg, Germany; *Departments of Otolaryngology,
Dermatology, Cell and Developmental Biology,Oregon Health ¢ Science University, Portland, OR,
USA; “Institute for Virology and Immunobiology, University of Wiirzburg, 97078 Wiirzburg, Germany
Skin targeted over expression of TGF beta via keratin five promoter driven transcriptionin transgenic mice
results in a chronic inflammatory phenotype that mimics some features of psoriasis. To investigate the role
of T cells in the pathogenesis of this psoriasiform skin disorder in vivo we employed different antibody-
based approaches targeting T cells. First, we explored the role of regulatory T cells (Tregs), a T cell subtype
that convey stolerance against autoreactive T cell clones. To this end, transgenic mice were treated with a
super agonistic anti-CD28 mAb, known to activate and preferentially expand Treg cells over conventional T
cells in vitro and in vivo. In fact, a single i.p. administration of the super agonistic anti-CD28 mAb resulted
in a threefold increase of Tregs within the peripheral lymphocyte pool after three days. Based on the
hypothesis that this therapy would either down-modulate the chronic psoriasiform inflammation or prevent
disease onset, transgenic mice were either treated in an advanced disease state (‘therapeutic’ setting) or early
before disease onset (‘prophylactic’ setting). However, in the ‘therapeutic’ setting neither was the phenotype
reversed nor could the disease progression be stopped within 6 weeks of observation. Likewise, administra-
tion of the super agonistic anti-CD28 antibody before the disease onset could not prevent the inflammatory
reaction, although the phenotype in female mice was delayed as compared to animals treated with a ’con-
ventional” anti-CD28 mAb or an isotype control, respectively. To analyse the overall contribution of CD4+
T cells to the inflammatory phenotype in TGF beta transgenic mice, animals were repeatedly treated with a
CD4+ depletingm Ab resulting in a 75- 100 % decrease of total CD4+ T lymphocyte counts after 4 weeks.
However, no alleviation of the inflammation was macroscopically or histopathologically observed. Finally,

we generated different bone-marrow chimeras to elucidate the role of cells derived from the hematopoietic
progenitor stem cell lineage in the inflammatory process.
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Are TLR agonists better maturation stimuli for clinically applicable
dendritic cell vaccines ?

D. Heise, M. Schmid, N. Schaft, J. Doerrie, G. Schuler and E. Kaempgen Department of
Dermatology, University Hospital Erlangen, 91052 Erlangen, Germany

The induction of immune responses generally depends on the immunostimulatory capacity of dendritic cells
(DC), which is governed by their state of maturation induced by danger signals such as inflammatory cyto-
kines, pathogen derived Toll receptor agonists (e.g. LPS, bacterial DNA, viral RNA) or T cell derived sig-
nals(CD40L). Cytokine cocktail (TNF alpha, IL-1, IL-6, Prostaglandin E2) matured DC are routinely used in
clinical trials. They exert high migratory capacities, but lack the capacity to produce significant amounts of
IL-12p70 in vitro. Despite of this deficiency, cytokine matured DC have been proven to induce antigen speci-
fic CTL and THI responses in vivo. So far the clinical efficacy of vaccinations with cytokine matured DC in
tumour patients has not been satisfying and better maturation stimuli might be crucial for the induction of
effective cellular immune responses. We have analyzed TLR agonists supplied by the company 3M for their
capacity to induce DC maturation. We found that TLR8 agonists, but not TLR7 agonists were inducers of
DC migration and IL-12 production. We now have thoroughly compared TLRS stimuli and combinations of
TLR8 with TLR3 and TLR4 agonists, which have been shown to be extremely potent in their IL-12p70 indu-
cing capacity. To address the use in DC vaccination trials we established a model that mimicks the in vivo
situation and analyzed IL12p70 production prior and after migration using a transwell assay. Thereby we
made the interesting observations that i) TLR matured DC are significantly inferior compared to cytokine
cocktail matured DC in terms of migratory capacity, which cannot be corrected by addition of Prostaglandin
E2 ii) following migration the IL12p70 production by TLR matured DC signficantly drops and, upon CD40
ligation, even cytokine cocktail matured DC consistently produce some IL12p70 iii) using the MelanA analog
peptide, TLR and cytokine cocktail matured DCs exert comparable capacity to prime tumour antigen specific
CD8 T cells in vitro in terms of quantity and quality. Our data do not provide a clear cut answer on the
putative best maturation stimulus for DC based vaccination but warrant in vivo comparisons in small two
armed trials, as soon as TLR agonists of GMP quality are available.
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Antigen specific abrogation of immunity using Indium111 labelled
dendritic cells

1. Mueller', N. Schaft!, J. Doerrie!, I. Grelle?, C. Reiners?, J. C. Becker®, G. Schuler',

E. Kaempgen' 'Department of Dermatology, University Hospital Erlangen, 91052 Erlangen;
?Department of Nuclear Medicine, University Hospital Wuerzburg, 97080 Wuerzburg, Germany;
Department of Dermatology, University Hospital Wuerzburg, 97080 Wuerzburg, Germany

The immune system is a dynamic organ not only regulated by quality and quantity ofits receptors, but also
by localisation of its cellular components. Thus bioimaging, i.e. tracking of immune cells and studying their
interaction in vivo, has gained enormous interest in recent years. One routine technology applied by several
groups to analyze migration of dendritic cells (DC), is labelling with indium111. Prior using indium for tra-
cing lymphnode homing of our newest DC generation, i.v. applied and functionally modified by transfection
with RNA encoding a chimeric E/L-Selectin, we studied the effect of indium on DC migration and T-cell
interaction in vitro and made remarkable observations. In terms of migratory capacity, which was analyzed
using a transwell assay adressingCCR7-mediated migration of DC towards MIP3-?, we could not find any
inhibition by labelling of DC with indium111 up to 4 MBq (100 xCi). In contrast, priming and expansion of
MelanA specific nave CD8 T-cells by DC loaded with MelanA analogpeptide or MelanA encoding RNA, was
markedly affected by indium labelling in adose dependent manner. Whereas MelanA specific T cell expansion
was only slightly reduced using DC labelled with 1 MBq of indium111, 2 MBq already completely abrogated
specific T cell expansion, assessed via tetramer staining and flow cytometry, and labelling with 4 MBq even
resulted in death of MelanA specific T cells.In mixing experiments using DC + antigen loading and + Indium
labelling we evendetected antigen unspecific inhibition of T cell expansion by Indium labelled by standerDC,
which, however, was less pronounced compared to antigen specific inhibition by antigen loaded and Indium
labelled DC. In aggregate our in vitro results disclose inhibitory effects of Indium111 labelled DC, that have
not been payed the duly attention to. Indium labelled DC should not be loaded with specific peptides if
applied in tumour patients, which may result in loss of specific immune responses. In contrary, Indium
labelled DC could intentionally be loaded with antigen to downregulate unwanted immunity in patients suf-
fering from cellular autoreactive diseases.
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Reactive oxygen species (ROS) inhibit IL-6 production in vitro and

in vivo through induction of the negative regulating transcription
factor ATF-3

W. Hoetzenecker, J. Brueck, E. Guenova, I. Glocova, C. Weigert, F. Wélbing, K. Ghoreschi and

M. Rocken Department of Dermatology, University of Tuebingen, Tiibingen, Germany

Interleukin 6 (IL-6) is an immediate type cytokine that is rapidly induced under conditions of sepsis or dur-
ing sunburn reactions. Together with IL-1 and TNF, IL-6 is responsible for acute phase reactions, such as
fever, hypotonia and shock. ATF-3 (activating transcription factor 3) has recently been described as central
transcription factor, activated in response to TLR4-mediated signalling; ATF-3 seems to initiate the negative
feedback loop. As we found that increased oxidative stress may inhibit the production of inflammatory cyto-
kines, namely IL-6, we analyzed the effects of ROS on the regulation of ATF-3. We generated bone marrow-
derived DC (BMDC) and incubated the BMDC with various inducers of ROS. Stimulation of BMDC under
conditions of low ROS through TLR-4 with Lipopolysaccaride (LPS) resulted, as described, in moderate
induction of ATF-3 and the induction of IL-6. High ROS levels did not directly modulate ATF-3 mRNA or
protein. Yet, under conditions of high ROS levels, LPS induced a three to fourfold increased expression and
production ofATF-3. This increase in ATF-3 was associated with a significant suppression of IL-6mRNA
expression, while IL-10 production by BMDC was slightly increased. To determine, whether the inhibitory
effect was AFT-3-dependent, we stimulated BMDC from ATF-3.KO mice under conditions of either low or
high ROS with LPS. ATF 3.KOBMDC showed increased IL-6 mRNA and production compared to wild-type
mice as described. Importantly, increased IL-6 mRNA induction was not suppressed by high ROS levels in
ATF 3.KO-BMDC. Furthermore, high ROS levels promoted LPS-induced ATF 3-induction and suppression
of IL-6 also in vivo in wild-type mice; again, ATF-3.KO mice were resistant to ROS-induced suppression of
IL-6. However, our data also suggest that the bulge is susceptible to attracting destructive autoimmune
responses [abstract was shortened, because it exceeded space limitations].
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Successful treatment of refractory Behet's disease with TNF-o?blocker
infliximab

A. Jalili, G. Minimair, T. Kinaciyan, G. Stingl and S. Wohrl Division of Immunology, Allergy and
Infectious diseases (DIAID), Department of Dermatology, Medical University of Vienna, A-1090
Vienna, Austria

Behet’s disease (BD) is a chronic-relapsing, multisystemic, autoimmune, inflammatory disorder, classi-
fied among the vasculitides. The pathogenesis of BD is not completely understood. As far as there is
no pathognomonic laboratory parameter the diagnosis is entirely based on the combination of typical
clinical manifestations such as oral ulcerations plus any of two of the following: recurrent genital
ulceration, ocular lesions (uveitis), typical skin lesions (erythema nodosum, pseudofolliculutis), positive
pathergy test and/or organ involvement (lung, joints, brain and/or GI tract). Conventional therapies
include high dose prednisone with/without other immunosuppressive agents such as azathioprine,
cyclosporine, cyclophosphamide, colchicine, interferon-o?or thalidomide. Unfortunately many BD
patients do not respond sufficiently to these therapies or the therapy is accompanied with considerable
side effects. Here we present two patients diagnosed as BD with uveitis as their major complaint, who
were refractory to conventional therapies and could be successfully treated within fliximab. The first
patient was a 56-years-old man with oral ulcerations, uveitis, arthralgia, CNS involvement, chronically
active HBV infection and irresponsive to previous treatments with prednisone, cyclophosphamide, tha-
lidomide, chlorambucil, colchicine and highdose IVIG. The second patient was a 35-years-old man
with oral ulcerations, uveitis, arthralgia and irresponsive to previous treatments with prednisone, thali-
domide and methotrexate. Having excluded latent tuberculosis both patients received infliximab at a
dose of 5 mg/kg body weight, at weeks 0, 2, 6 and every other 8 weeks, so far without anycomplica-
tions (follow up >30 & 8 months, respectively). The active HBV infection inthe first patient could be
controlled (as measured by virus load and liver enzyme parameters) with simultaneous administration
of tenofovir. This study shows that: a) infliximab can be an effective treatment for BD especially in
those refractory to conventional therapies, b) concurrent use of anti-viral medications with infliximab
can control active HBV infection.
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Transcutaneous PO2 imaging during tourniquet-induced forearm
ischemia using planar optical oxygen sensors

P. Babilas', P. Lambyz, L. Prantl?, S. Schreml?, G. Liebsch', O. S. Wolfbeis’, M. Landthaler',

R. Szeimies' and C. Abels' 'Department of Dermatology, Regensburg University Medical Center,
93053 Regensburg, Germany; *Department of Plastic Surgery, Regensburg University Medical Center,
93053 Regensburg, Germany; “Institute of Analytical Chemistry, Chemo- and Biosensors, 93053
Regensburg, Germany

Background: Oxygen-dependent quenching of luminescence using transparent planar sensor foils was
shown to overcome the limitations of the polarographic electrode technique in an animal model. This
method was now transferred to a clinical setting to measure the transcutaneous pO2 (ptcO2).
Methods: In six healthy subjects, a cuff on the upper arm was occluded up to 20 mmHg above systolic
pressure and released after 8 min. PtcO2 was measured at the lower arm every 30 s prior to, during,
and up to 20 min after cuffocclusion (40°C applied skin temperature) by using luminescence lifetime
imaging of platinum(II)-octaethyl-porphyrin immobilised in a polystyrene matrix. For validation, the
polarographic Clark electrode technique was applied in close proximity, and measurements were con-
ducted simultaneously.

Results: PtcO2 measurements prior to (70.8 + 19.1 mmHg vs 66.2 + 7.7 mmHg) and atthe end of
ischemic (2.7 + 1.2 mmHg vs 3.6 + 1.7 mmHg) and reperfusion phases(72.2 + 3.6 mmHg vs
68.4 + 8.9 mmHg) did not differ significantly using the Clarkelectrode versus luminescence lifetime
imaging. At both the initial ischemic and there perfusion phases the Clark electrode measured a faster
decrease or increase respectively in ptcO2 because of the oxygen consumption occurring in this
method.

Conclusion: The presented method provides accurate and reproducible ptcO2 values under changing
microcirculatory conditions. The lack of oxygen consumption during measurement allows both a more
realistic estimation of ptcO2 than compared to the gold standard and the permanent use in regions
with critical oxygen supply.

P142

Differential value of the NC16a-ELISA in elderly patients with chronic
pruritus

S. C. Hofmann', C. Otto', L. Bruckner-Tuderman' and L. Borradori* 'Depmtment of
Dermatology, University Medical Center Freiburg, 79104 Freiburg, Germany; *Department of
Dermatology, University Hospital of Geneva, 1211 Geneva, Switzerland

Bullous pemphigoid (BP), the most common autoimmune blistering dermatosis affecting the elderly, is
associated with tissue-bound and circulating autoantibodies against collagen XVII (BP180). Since
intractable pruritus is a common initial symptom of BP, this dermatosis must be considered in elderly
patients presenting with itch associated or not with skin manifestations. In this study, we have evalu-
ated the prevalence of positive reactions in BP180 NCl16a-ELISA and development of BP within
6 months in elderly patients with pruritus. Fifteen patients aged >63 years with pruritus of at least
6 weeks# duration, but noskin lesions, and 34 age-matched controls without pruritus were included.
Presence of autoantibodies to basement membrane proteins was investigated byNC16a-ELISA and
indirect immunofluorescence microscopy using salt-split skin (IIF).In addition, FBC count, total IgE,
liver and kidney function tests and HbAlc were assessed. At the first visit, the NC16a-ELISA values
were slightly positive in 4/15 (27%) patients(OD < 0.57 by a cut-off value of 0.3). Two of them
demonstrated persisting low-titer autoantibodies (OD < 0.45) after 6 months, although they were free
of pruritus at that time. Low-titer autoantibodies (OD < 0.45) were also observed in 2/34 controls
(6%). IIF studies were negative in all patients and controls at all time points. None of the patients or
controls developed BP during the observation period of 6 months. Clinically, the patients with positive
ELISA did not differ from those with negative ELISA. The duration of pruritus varied from 6 weeks to
several years, but nearly all patients were in clinical remission after 6 months. In conclusion, slightly
positive NC16a-ELISA values are frequently found in elderly patients with chronic itch. Our study,
limited by the relative small number of patients, indicates that the NC16a-ELISA test alone cannot be

Abstracts |

used to identify patients with BP or at risk for BP. Direct immunofluorescence studies remain essential
for establishing a definitive diagnosis of BP.
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Correlation of disease activity and severity and IgG reactivity against
BP180 in a cohort of 50 patients with bullous pemphigoid (BP)

K. Genthner!, R. Miiller!, S. Schwietzke', R. Leinweber!, H. Miiller?, M. Hertl' and

A. Niedermeier' 'Philipps-Universitiit, Klinik fiir Dermatologie und Allergologie, 35037 Marburg,
Deutschland *Philipps-Universitit, Institut fiir medizinische Biometrie und Epidemiologie,
35037Marburg, Deutschland

BP is an autoimmune bullous disease characterized by IgG auto-antibodies (auto-ab) against two com-
ponents of the dermo-epidermal basement membrane zone, BP180 and BP230. The goal of this study
was to determine whether there is a correlation of the auto-ab reactivity to distinct epitopes of BP180
and BP230 with disease activity. Our group established the retrospective autoimmune bullous skin dis-
order intensity score (RABSIS), which allowed retrospective assessment of disease activity and severity
in BP patients. RABSIS divides the body surface area into 10 regions and attributes a weighing factor
for disease activity (erosive/bullous versus crusty lesions) and severity (multiple versus single lesions)
to each region. As a result, a RABSIS score reaching from 0 to 10 can be attributed to every patient.
‘We then compared auto-ab reactivity of 50 patients with clinical activity of BP as assessed by RABSIS.
There was a statistically significant association with IgG reactivity against the extracellular domain of
BP180 and a high RABSIS score, whereas lack of IgG against BP180 correlated with a low RABSIS
score. In addition, there was a statistically signifcant relation (P < 0.05) between IgG reactivity with
the NH2-terminus of BP180 and disease activity while no correlation was found between disease activ-
ity or severity and IgG reactivity agagainst BP230. Our results suggest, that i) there is a statistically sig-
nificant correlation of disease activity and severity and IgG reactivity against BP180. ii) the newly
developed RABSIS scoring system is a valid tool in retrospectively assessing disease activity in BP. iii)
RABSIS may be of great benefit for prospectively assessing disease activity and severity in BP.
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Analyses of Fussel-15, a new antagonist of TGF-B/BMP signalling
cascade which plays a role in skin sclerosis

S. Arndt', S. Karrer® and A. Bosserhoff' 'Institute of Pathology, Molecular Pathology, 93053
Regensburg, Germany; “Department of Dermatology, 93053 Regensburg, Germany

Fibrotic diseases like skin sklerosis is characterized by excessive scaring due to an increased production,
deposition and contraction of extracellular matrix. There is evidence that transforming growth factor-
beta (TGF-B) is involved in sklerosisformation. Expression of TGF-8, TGF-8 receptors or downstream
mediators of TGF-B signalling cascade are known to be disregulated in dermal fibrotic lesions of scler-
oderma patients. However, the underlying mechanisms are poorly understood. We identified a novel
molecule with inhibitory function on bone morphogenic protein(BMP) signalling pathway. BMPs
belong to the TGF-8 family. Due to its function we named this molecule Fussel-15, for Functional
smad suppressing element on chromosome 15. We detected a specific expression pattern of Fussel-15
infibroblasts of early wound healing processes and a deregulation of this molecule infibroblasts of skin
sclerosis. To analyse the expression of Fussel-15 and other TGF-8/BMP members in vitro, we used a
collagen contraction model. To determine the function of Fussel-15 in vitro, knockdown and overex-
pression experiments were established. In addition, we used immunohistochemistry to analyse the
expression ofFussel-15 in vivo. All together, understanding the exact process of normal and abnormal
scar formation will help to define better ways to successfully manage and potentially prevent abnormal
healing like sclerosis. We could show that Fussel-15, a novel co-repressor of BMP signalling, is elon-
gated expressed in sclerosis derived fibroblasts. Fussel-15 knockdown delayed and an overexpression
enhanced collagen contraction in vitro. Further analysis of Fussel-15 in normal and abnormal scar for-
mation must show how Fussel-15 is involved in this process and if Fussel-15 could be used as a thera-
peutic for wound healing.
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Biological relevance of GRO-« gene inhibition in human epithelial
cells

J. Wolf', L. Devermann', S. Fimmel' and C. C. Zouboulis"* 'Institute of Clinical Pharmacology
and Toxicolgy, Laboratory of Biogentology, 14195Berlin, Deutschland; *Medical Center Dessau,
Departments of Dermatology, Venereology, Allergology and Immunology, 06847 Dessau, Deutschland
Introduction: GRO-«?(growth-related oncogene-alpha), a member of the CXC chemokine subfamily,
plays a major role in inflammation, tumourigenesis and angiogenesis. Previous studies have demon-
strated that GRO-o?is one of the chemokines which is involved in the complex process of wound heal-
ing. GRO-u2is expressed by keratinocytes at areas where epithelialization and neovascularization occur.
Materials and methods: Primary foreskin keratinocytes and HaCaT keratinocytes were transiently
transfected by RNA interference with in vivo-tested cationic lipids (AtuPLEX®, 1-2 ug/ml) and syn-
thetic ribonucleotides (AtuRNAi®, 20 nM). The cells were seeded 24 h before transfection in 24-well
plates. Cell transfection was performed for 8-10 h in serum- and antibiotics-free medium followed by
different recovery times (0-16 h) in the culture medium. The reduction of GRO-2?RNA level was
shown by qRT-PCR. GRO-a?knock-down on protein level was detected by GRO-o-ELISA. To exclude
that the cells undergo apoptosis the TUNEL assay was performed.

Results: Highest GRO-o2gene reduction was achieved by 8 h transfection of primary keratinocytes and
10 h transfection of HaCaT keratinocytes. The optimal recovery time was 14 h for primary keratino-
cytes and 16 h for HaCaT keratinocytes. Both cell types secreted GRO-a?protein in culture superna-
tant. The protein levels of GRO-o?were reduced about 30 % in primary keratinocytes and about 60 %
in HaCaT keratinocytes compared with negative controls. No apoptotic effect of a GRO-0?siRNA was
detected. GRO-0ZsiRNA had no influence on IL-6, IL-8 and activin levels. VEGF levels were reduced
about 70 % in HaCaT keratinocytes.

Conclusion: Protein levels of GRO-u, a pro-angiogenetic chemokine, and VEGF strongly correlate, an
evidence of the close involvement of both factors in wound healing.

© 2008 The Authors
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In vivo confocal laser-scanning microscopy of inflammatory skin
diseases

S. Koller', V. Ahlgrimm—Siess‘, A. Gergerz, J. Smolle® and R. Hofmann-Wellenhof' 'Departmem of
Dermatology, Medical University of Graz, 8036 Graz, Austria; *Department of Internal Medicine,
Division of Oncology, 8036 Graz, Austria; *Institute for Medical Informatics, Statistics and
Documentation, Medical University of Graz, 8036 Graz, Austria

Background: In vivo confocal laser-scanning microscopy is a recently developed potential diagnostic tool,
which provides a non-invasive window into living skin at nearly histologic resolution. The aim of our pre-
sent study is to evaluate lesions of inflammatory skin diseases, such as psoriasis, mycosis fungoides, chronic
discoid and subacute cutaneous lupuserythematosus (CDLE, SCLE), in order to define typical features and
to compare with histopathological characteristics.

Methods: In our ongoing study we included 68 patients. We have evaluated >1000 confocal laser scanning
images of 30 psoriasis, 11 contact dermatitis, 10 mycosisfungoides and 17 CDLE/SCLE lesions.

Results: In psoriatic lesions characteristics such as parakeratosis, elongated and increased papillae with
dilated capillary loops were always present. Inflammatory cells widespread within the epidermis and
upper dermis, focally forming microabscesses were identified in about 80%. Transepidermal migration
of inflammatory cells, epidermal oedema with microvesical formation and dermal vasodilatation could
be observed in contact dermatitis lesions. Even langerhans cells were visualized by CLSM imaging. The
examination of mycosis fungoides lesions revealed an infiltration of the upper epidermal layers by
roundish cells, distributed in nests or diffusely widespread throughout the epidermis. Skin lesions in
patients with CDLE or SCLE showed inflammatory cells and blurred intercellular borders, focally with
degeneration of keratinocytes and a loss of regular epidermal stratification.

Conclusion: The corresponding histopathological evaluation matches well with CLSM images. CLSM seems
to be a promising method for examination of dynamic skin processes, but the limited depth of penetration
and the disability to distinguish between white blood cells in detail awaits further development.
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Evaluation of disease activity in pemphigus patients by the
autoimmunebullous skin disorder intensity score (ABSIS)

A. Miillers', M. Pfiitze"?, A. Niedermeier"?, M. Hertl' and R. Emingl lPhilipps University,
Dermatology and Allergology, 35037 Marburg, Germany; “SLK Kliniken, Dermatology, Heilbronn,
Germany; *Ludwig Maximillians University, Dermatology and Allergology, Munich, Germany
Pemphigus represents a group of severe blistering skin diseases clinically characterised by flaccid blis-
ters and erosions of the skin and mucous membranes.High dose immunosuppressive drugs are com-
monly applied, but long term control of disease activity remains challenging. Therefore, clinical studies
evaluating the safety and effectiveness of new therapies are strongly needed. A principal requirement
for performing multicenter trials in pemphigus is a clinical score to quantify disease activity. The aim
of this study was to validate the recently introduced disease score ABSIS in a prospective setting. Scor-
ing cutaneous involvement by ABSIS involves both the extent of affected skin area and the quality of
the lesions. Involvement of the oral mucosa is quantified by the presence of lesions at defined areas
and patients’ discomfort during ingestion of food and beverages. A group of 17 pemphigus patients
(15 pemphigus vulgaris, two pemphigus foliaceus) were scored using ABSIS for aperiod of 12 months.
ABSIS values for cutaneous and mucosal involvement werecorrelated to desmoglein 1 (dsgl)- and
dsg3-reactive autoantibody titres, respectivelyand to cumulative doses of systemic corticosteroids. Mean
anti-dsg3-IgG titresdecreased from initially 648 +? 930 PIV (protein index value) to 331 +? 428 PIV
12 months later, correlating well with the decreased mucosal ABSIS scores (2.7 + 3.3 at day 0 and
0.8 +? 1.4 at 12 months). ABSIS values for cutaneous involvement droppedfrom 9.5 +? 22.4 to 0 at
12 months, paralleling the decline of anti-dsgl-IgG titres (176 +? 275 PIV at day 0 and a PIV < 20
12 months later). During the 12 months’ follow-upperiod systemic prednisolone was gradually tapered
as reflected by the decrease ofits mean cumulative dose (0.5 +? 0.52 mg/kg/d at day 0 to
0.08 2 0.12 mg/kg/d at 12 months). Both cutaneous and mucosal ABSIS values correlated well with
the mean cumulative doses of steroids . Moreover, there was an excellent correlation between the
objective mucosal ABSIS and the patients’ subjective score for discomfort during ingestion. Therefore,
ABSIS holds great promise as a direct and comprehensiveclinical scoring system in both mucosal and
cutaneous variants of pemphigus.
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High frequency of Corticosteroid and immunosuppressive therapy in
patients with systemic sclerosis

P. Moinzadeh', N. Hunzelmann', T. Olski', E. Genth? T. Kriegl, W. Lehmacher?, I. Melchers®,

M. Meurer®, U. Miiller-Ladner®, C. Pfeiffer’, G. Riemekasten’, E. Schulze-Lohoff®,

C. Sunderkotter” and M. Weber® 'Department of Dermatology and Venerology, University of
Cologne, Cologne, Germany; *University of Aachen, Rheumatology, Aachen, Germany; *University of
Cologne, Institute of Biostatistics, Cologne, Germany; 4University Medical Center Freiburg, Clinical
Research Unit for Rheumatology, Freiburg, Germany; *Department of Dermatology, Dresden
University Hospital, Dresden,Germany; °Kerckhoff Clinic, Department of Rheumatology and Clinical
Immunology, Bad Nauheim, Germany; ’Charité, Rheumatology and Clinical Immunology, Berlin,
Germany; *Hospital Cologne-Merheim, Medical Clinic I, Cologne, Germany; *Department of
Dermatology, University of Miinster, Miinster, Germany

Systemic sclerosis (SSc) is a severe and life-threatening autoimmune disease, whereonly little data exist on
the effectiveness of anti-infl atory and i p: herapy. Corticosteroids are still the mainstay
of treatment for most autoimmune diseases. However, there is no controlled study available on the use of
corticosteroids in SSc that demonstrates improvement of skin or organ involvement. Our objective was to
evaluate the corticosteroid and immunosuppressive treatment in >1700 patients whose data were recorded
in the registry of the German Network for Systemic Scleroderma (DNSS). Latest analyses of the data
showed, that 40.8% received corticosteroids. Corticosteroid use was reported in 50.3% of patients with dif-
fuse cutaneous (dcSSc), 31.5% of patients with limited cutaneous SSc (1cSSc) and 62.7% with over lapsyn-
dromes. Internal organ involvement was associated with varying degrees of corticosteroid use.
Immunosuppressive therapy was prescribed in 34.7% of SSc patients. 62.2% of patients with overlap syn-
dromes were treated with immunosuppressants, compared with 47.1% of those with dcSSc and 22.1% with
1cSSc. The most commonly used compounds included methotrexate (31.2%), azathioprine (22%), cyclopho-

sphamide (20.8%) and chloroquine (8.8%) varying significantly in their use in different disease subsets.
Despite lacking evidence for their effectiveness the study reveals a high frequency of corticosteroid and
immunosuppressive therapy. This study therefore underlines the urgent need to develop treatment recom-
mendations for SSc and constitute a basis to follow and compare the outcome of national and international
developments of therapeutic strategies in daily practice in the future.

P149

Pili annulati associated with alopecia areata: coincidence or a new
entity?

K. Giehl', M. Schmuth?, A. Tosti®, D. De Berker* and J. Frank™® 'Department of Dermatology,
Munich, Germany; *Department of Dermatology, Innsburck Medical University, Innsbruck, Austria;
Department of Dermatology, University of Bologna, Bologna, Italy; "Department of Dermatology,
University of Bristol, Bristol, Great Britain; *Department of Dermatology, University Hospital
Maastricht, Maastricht, TheNetherlands; lsUm'versity Hospital Maastricht, Maastricht University
Center for MolecularDermatology, Maastricht, The Netherlands

The hair shaft disorder pili annulati (PA) is inherited in an autosomal dominant manner and was recently
linked to chromosome 12q24.32-24.33. Clinically, PA is characterized by alternating light and dark bands.
Interestingly, the manifestation of PA with concomitant alopecia areata (AA) has been reported on several
occasions. However, no systematic evaluation of patients manifesting both diseases has been performed yet.
Therefore, we compared clinical and epidemiologic data of 14 unrelated PA families (162 family members;
76 affected and 86 non-affected individuals) with that of six patients manifesting both diseases who were
previously reported by other groups. Seven individuals (Six women; one man) from distinct PA families
showed AA. Six of these patients were only diagnosed with PA after they initially presented to a dermatolo-
gist with complaints of AA. Although apparently rare, the simultaneous occurrence of AA in patients with
PA is well documented and could be confirmed in our PA families. Based on the current data, however, a
direct association between these two disorders seems rather unlikely. This notion is also supported by the
recent reports about new susceptibility loci for AA that do not coincide with the candidate region for PA.
Interestingly, however, the clinical course of AA observed in five of our PA patients was more severe than
usually encountered. Thus, it is tempting to speculate that an as hitherto unknown genetic defect giving rise
to PA might also confer a more pronounced manifestation of AA with involvement of larger scalp areas,
longer lasting disease, and frequent recurrence. Since the total number of patients reported with both con-
ditions is too low to draw far-reaching conclusions, prospective studies and elucidation of the molecular
basis of PA might deliver valuable information as to a putative association with AA.
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Effects of 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin on SZ95 sebocyte
proliferation and lipid synthesis

Q. Ju', S. Fimmel', R. Stahlmann' and C. C. Zouboulis"? 'Charite Universitaetsmedizin, Institute
of Clinical Pharmacology and Toxicology,14195 Berlin, Germany; *Medical Center Dessau,
Department of Dermatology, Venerology, Allergology andImmunology, 06847 Dessau, Germany
Introduction: Chloracne is an acneiform skin disease, which is considered to be the most specific and sen-
sitive clinical condition of dioxin intoxication. Sebogenesis is decreased and skin xerosis is one of the most
prominent clinical characteristics compared with acne vulgaris. However, the mode of action of dioxin on
these baceous glands is still unclear. We studied the effects of TCDD (2, 3, 7, 8-tetrachlorodibenzo-p-
dioxin), which is the most active congemer of the polychlorinated dioxins, on proliferation and lipid synth-
esis (a marker of sebocyte differentiation) of human SZ95 sebocytes in vitro.

Materials and methods: Proliferation of SZ95 sebocytes after treatment with TCDD atvarious concentra-
tions for 3 days was assessed by the XTT method. After pretreatment with and without linoleic acid (10™* M
for 3 days), SZ95 sebocytes were treated again with TCDD with and without linoleic acid 10 M for three
additional days. Neutral lipids in SZ95 sebocytes were labelled with the fluorescence dye nile red and ana-
lyzed in flow fluoroscan reader.

Results: TCDD (10 nM) slightly increased sebocyte proliferation after 3 days of treatment (P < 0.05). The
neutral lipid content in SZ95 sebocytes was markedly and concentration dependently inhibited, when SZ95
sebocytes were treated with linoleic acid and TCDD (10 nM, P < 0.01; 1 nM, P < 0.05), independently of
the pretreatment with linoleic acid. SZ95 sebocyte lipid content was not affected by TCDD alone.
Conclusions: TCDD can markedly inhibit sebaceous lipogenesis and slightly increasesebocyte proliferation
in vitro. These findings indicate that decreased sebaceous gland differentiation instead of altered prolifera-
tion is likely to be the major reason of decreased sebogenesis in patients with chloracne.
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Biphasic expression of stromal cell-derived factor-1 (SDF-1/CXCL12)
during human wound healing

A. Toksoy', V. Miiller’, R. Gillitzer' and M. Goebeler® 'Department of Dermatology, University of
Wiirzburg, 97080 Wiirzburg, Germany *Department ofDermatology, University of Heidelberg,
University Hospital Mannheim, 68135 Mannheim, Germany

Chemokines tightly regulate the spatial and temporal infiltration of invading leukocyte subsets during
wound healing. Furthermore, they contribute to the regulation of epithelialization, tissue remodeling and
angiogeneseis. In contrast to the majority of chemokines that is exclusively expressed under pathological
conditions such as inflammation, the multifunctional CXC chemokine stromal cell-derived factor-1(SDF-1/
CXCL12) is a homeostatic chemokine which is abundant in the skin. Its role during cutaneous wound heal-
ing, however, needs to be explored. To elucidate the expression of SDF-1/CXCLI12 during human wound
healing skin biopsies were obtained from 14 volunteers between 1 and 21 days after incisional wounding
and processed for in situ-hybridization and immunohistochemistry. Analyzing the spatial and temporal dis-
tribution of SDF-1/CXCLI2 after artificial wounding we detected a complete down-regulation at both the
mRNA and protein level within the fibrous stroma that is replacing the initial wound defect. However, at
the wound margins increased levels of SDF-1/CXCL12 were observed. Focusing on mediators regulating
SDF-1/CXCLI12 expression in vitro we realized that both tumour necrosis factor-« (TNFx) and interferon-y
(IFNy) downregulated its expression in dermal microvascularendothelial cells and fibroblasts. Our data sug-
gest that SDF-1/CXCLI12 is tightly regulated during wound repair. Beyond its classical effects on leukocyte
attraction SDF-1/CXCL12 may interfere with central events occurring during wound repair that include reg-
ulation of fibroblast proliferation and epithelialization. In addition, increased expression at the wound mar-
gin may contribute to the accumulation of endothelial progenitor cells resulting in accelerated
neovascularization.
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The macrophage-activating lipopeptide-2 (MALP-2) which accelerates
wound healing in mice is well tolerated after intracutaneous injection
in a phase | trial in 12 patients

M. Niebuhr', P. Mithlradt’, M. Wittmann', A. Kapp' and T. Werfel' 'Hannover Medical School,
Dermatology and Allergology, 30449 Hannover, Germany; *Biotec Griinderzentrum, Wound Healing
Research Group, Braunschweig, Germany

Chronic skin ulcers, such as leg ulcers, pressure sores and diabetic foot ulcers are achallenge to physi-
cians and medical personnel, and a cause of tremendous discomfort and ensuing loss of quality of life
to the patients. Wound healing involves production and action of various growth factors. A novel
approach, distinct from the application of single growth factors, is the administration of the macro-
phage stimulator MALP-2. The rationale is based on the finding that macrophages are the main source
of several growth factors required for wound healing which are sequentially released during this pro-
cess. MALP-2 has previously been shown to be effective in an established animal model with diabetic
mice. The purpose of the present phase I study was to establish tolerability of MALP-2 when applied
into small cutaneous wounds in human beings. Twelve patients (Six female and six male, mean age
66.8 years, range 52-87 years) with different diagnoses were enrolled into the study. An artificial
wound was created with a 2 mm diameter skin biopsy punch and a volume of 100 ul MALP-2
(0.125 pug up to 1 ug) or vehicle control, respectively, was injected intracutaneously into the wound
and closed with a water resistant transparent adhesive. Photos were taken daily from every patient up
to 6 days and skin biopsies were performed after 1 week from six patients. We could show in the pre-
sent study for the first time that MALP-2 was well tolerated up to a dose of 1 ug per wound in human
beings. In healthy as well as in diabetic patients MALP-2 induced local inflammation which faded after
48 h. The effectiveness of MALP-2 in the healing of chronic wounds in humans, e.g. in chronicskin
ulcers, such as leg ulcers, pressure sores and diabetic foot ulcers could now be addressed in further
studies.
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Comparison of immune responses after vaccination with tumour-
peptide-loaded dendritic cells with or without prior denileukin
diftitox treatment in metastasized malignant melanoma

M. Erdmann, I. Haendle, M. Schmitt-Haendle, W. Leisgang, S. Trump, M. Wiesinger, G. Theiner,
E. Kaempgen, B. Schuler-Thurner and G. Schuler Department of Dermatology, University Hospital
of Erlangen, 91054 Erlangen, Germany

Expansion of tumour-specific T-cells and tumour regression has been observed upondendritic cell
(DC) vaccination. We recently presented a regular and up to 100-fold expansion of circulating
tumour-antigen-specific CD8+ T cells as well as an increase of helper T cells in a previous trial
employing tumour-peptide-loaded DC to treat melanoma patients (n = 62). To further enhance
immune responses we conducted a trial relying on an identical vaccine and schedule except that
denileukin-diftitox (ONTAK®) was administered on days -3,-2,-1 before the first vaccination at
5 ug/kg with the intention to deplete regulatory T cells. In contrast to what one might have
expected from published data (e.g. Mahnke et al. Int J Cancer, June 2007) we neither found a signif-
icant decrease in regulatory T cells nor an enhanced immunity.In contrast, immune responses which
had been regularly induced or expanded after DC vaccination in the preceding trial (as measured by
ELISPOT and determination of precursor cell frequencies in mixed lymphocyte/peptide cultures)
remained strikingly low and sometimes even decreased in these ONTAK®?pretreated patients. We
are currently looking into the causes of this unexpected response to ONTAK®?pretreatment empha-
sizing a varying sensitivity of regulatory T-cells in different clinical settings and to different doses of
denileukin-diftitox.
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Clinical images and therapy of cutaneous side-effects induced by
inhibitors of the epidermal growth factor receptor

P. A. Gerber, E. Enderlein and B. Homey Department of Dermatology, Heinrich-Heine-University,
40225 Duesseldorf, Germany

Here we present the broad spectrum of cutaneous side-effects induced by inhibitors of the receptor of
the epidermal growth factor (EGFR). Furthermore, we discuss novel clinical observations, that provide
interesting new insights into the pathogenesis of this unique cutaneous toxicities. Finally, an algorithm
for the management of EGFR-inhibitor (EGFRI) is given. Recently, EGFRI, like the tyrosinekinase inhi-
bitors erlotinib (Tarceva®) and gefitinib (Iressa®), or the monoclonalantibody cetuximab (Erbitux®)
have been established successfully as so called targeted cancer drugs in the clinical practice. Most fre-
quent and severe side-effects of this class of drugs are cutaneous toxicities occurring in >50 percent of
the patients: within the first weeks after initiation of EGFRI therapy patients develop inflammatory,
papulopustular eruptions mainly located on the face and the upper trunk. Subsequent super infection
of this rash is observed frequently. Additionally, many patients develop paronychias, xerosis cutis, itch,
as well as a progressive atrophy of the skin. Interestingly, cutaneous lesions appear to be induced or
aggravated by physical stimuli like mechanical trauma or UV-irradiation. Next to the skin also hair fol-
licles are a target of EGFRI. Patients develop a variety of hair alterations like non-scarring alopecia, tri-
chorhexis or trichomegaly. EGFRI related cutaneous side-effects represent a severe threat for patient
compliance and their management is challenging. Nevertheless, most side-effects are reversible when
EGFRI therapy is stopped or doses are reduced. However, own clinical experiences have shown, that
side-effects can be managed effectively by applying combinations of anti-inflammatory and anti-micro-
bial agents according to a specific management algorithm. An effective treatment can help to manage
these challenging toxicities and avoid a reduction of dose or even cessation of EGFRI therapy in the
most cases.
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Toward the pathogenesis of cutaneous side-effects induced by

inhibitors of the epidermal growth factor receptor

P. A. Gerber', S. Kellermann', E. Enderlein', P. Ansari', R. Kubitza', R. Guadarrama-Gonzalez’,
C. Mackenzie* and B. Homey' 'Department of Dermatology, Heinrich-Heine-University, 40225
Duesseldorf, Germany; “Institute for Medical Microbiology, Heinrich-Heine-University 40225
Duesseldorf, Germany

Here we analyze the function of the receptor of the epidermal growth factor (EGFR) for the cutaneous
expression of chemokines and antimicrobial peptides. Recently, inhibitors of the EGFR (EGFRI), like
the small molecule tyrosine kinase inhibitors erlotinib (Tarceva®) and gefitinib (Iressa®), or the
monoclonal antibody cetuximab (Erbitux®) have been established successfully as so called targeted
cancer drugs in the clinical practice. Most frequent and most severe side-effects of this class of drugsare
cutaneous toxicities occurring in >50 percent of the patients. Patients treated with EGFRI develop a
characteristical inflammatory papulopustular rash, xerosis cutis, as well as hair and periungual altera-
tions. In the course, superinfections of the rash with Staphylococcus aureus occur frequently. These clin-
ical observations assume, that the EGFR critically regulates cutaneous inflammation and infection.
Nevertheless, the pathogenesis of EGFRI induced cutaneous side-effects has yet to be elucidated. Here
we analyze the in vitro expression of chemokines and antimicrobial peptides in primary human kerati-
nocytes treated with EGFRI using quantitative real time PCR. Moreover, we examine the in vivo
expression of chemokines in skin samples of patients treated with erlotinib. Our results demonstrate
that the EGFR in fact controls the cutaneous expression of chemokines and antimicrobial peptides. In
particular, we show that the blockade of the EGFR induces an overexpression of proinflammatory che-
mokines as well as a suppression of antimicrobial peptides in human keratinocytes. In line with these
findings, cell supernatants of EGFRI treated keratinocytes demonstrated a reduction of the cytotoxic
activity against Staphylococcus aureus as compared to medium controls. Our results present interesting
new insights into the pathogenesis of cutaneousside-effects associated with the use of EGFRI.
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Differences in intercellular cytokine release of lesional versus non
lesional skinin patients with atopic dermatitis determined by
cutaneous microdialysis and flow cytometric bead-array analysis

S. R. Quist, J. Quist and H. Gollnick Clinic of Dermatology and Venerology, Otto-von-Guericke
University, 39120 Magdeburg, Deutschland

Objective: Release of cytokines are of interest in skin inflammation. Cutaneous microdialysis is a novel
method to analyze the kinetic of inflammation markers in vivo. We addressed the issue if microdialysis
can be used to detect differences in cyto kineamount from intercellular space in lesional as well as non
lesional skin of patients with atopic dermatitis.

Methods: Five patients with moderate atopic dermatitis (SCORAD <50) at least at both arms were
included. Microdialysis was performed at lesional as well as non lesion alatopic skin at the forearms of
each patient. For cutaneous microdialysis, 20 kD cutoff membranes of 2 cm with a flow rate of 0.5 ul/
min were used and perfused with sterile solution containing Dextran 60 by mobile CMA 107 microdia-
lysis pumps. After microdialysis membrane placement, membrane was flushed with perfusate solution
at 5 yl/min for 2 h. Then microdialysate samples were collected at 4 h intervals up to 8 h. Up to 18
cytokines in microdialysates were determined with a flow cytometric bead array-kit (Becton Dickin-
son).

Results: Cutanous microdialysis was well tolerated by all five patients with atopic dermatitis without
any side effects over 10 h. Insertion of microdialysis catheters resulted in an increase of cytokine
release. In various but not all patients differences in cytokine amount released from lesional skin com-
pared to non lesional skin could be detected.

Conclusion: Microdialysis may have the potential to detect differences in the cytokine amount from
intercellular space in skin diseases such as atopic dermatitis and for analysis of skin pathology in vivo
at least up to 10 h.

P158

Serum concentrations of IP-10 in patients with metastasising
melanoma during chemotherapy

J. Kriiger' and M. Sticherling'? Universititsklinikum Leipzig, Klinik fiir Dermatologie, Venerologie
und Allergologie,04105 Leipzig, Deutschland; *Universiti ikum Erlangen, Hautklinik, 91052
Erlangen, Deutschland

Various chemokines have been shown to play an important role in melanomaprogression and metasta-

L1

sis. Among these, the angiostatic effects of inferferon yinducible peptide of 10 kD (IP-10) may be of
special importance. First results of acorrelation of IP-10 serum levels and responses to chemotherapy
in individual patients were further scrutinized in this study. Twenty-nine patients with metastasising
melanoma were followed up during systemic chemotherapy (BELD, BHD, dacarbazin and fotemustin)
by taking sequential serum samples and testing IP-10 levels in a specific in house ELISA. Elevated che-
mokine levels were found in correlation tometastases, not, however, to S100 levels, with a decrease of
IP-10 concentrations following tumour progression. No correlation was found with the clinical
response to chemotherapy. Though IP-10 expression is a sensitive parameter for inflammatory and
neoplastic processes, serum levels are influenced by diverse mechanism of binding and inactivation.
Major effects may only be exerted at the local level of the tumour. Altogether, despite earlier results,
IP-10 serum concentrations do not allow clinical monitoring nor estimating prognosis of metastasising
melanoma.
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Pimecrolimus but not betamethasone preserves antimicrobial protein

expression in atopic dermatitis

J. M. Jensen', B. Kéhler', J. Harder', M. Bréutigamz, T. Schwarz', R. Félster-Holst', E. Proksch'
and R. Gliser' Universitit Kiel, Univ-Hautklinik Kiel, 24105 Kiel, Deutschland; *Novartis Pharma,
90429 Niirnberg, Deutschland

Previously, reduced expression in antimicrobial proteins (AMP) in atopic dermatitis(AD) in compar-
ison to psoriasis has been described and this may be a reason for the increased rate of bacterial
infection. We asked whether topical drugs affect AMP expression in AD. In a randomized, double-
blinded left-right comparison study, 15 patients with AD were treated on one upper limb with
pimecrolimus and on the other with betamethasone twice daily for 3 weeks. Immunohistology was
performed with specific antibodies for AMPs: psoriasin, RNase7, human beta-defensin 2 (HBD2),
human beta-defensin 3 (HBD3), cathelicidin (LL-37), and the o-defensins HNP1-3. We found, as
recently reported, a pronounced expression of psoriasin in AD before treatment in the upper spi-
nous, the granular, and the horny layers. Bethamethasone treatment led to a significant reduction in
psoriasin expression in most of the patients, whereas pimecrolimus led to a slight reduction of psor-
iasin expression, only. HBD2, HBD3, and RNase7 showed a weak to moderate staining in the epi-
dermis in AD before treatment. After treatment with betamethasone, staining intensity was reduced
or disappeared, whereas pimecrolimus treatment led to slightly reduced staining, only. For LL37 and
HNPI1-3 there was no clear immunoreactivity in AD before treatment and staining intensity did not
significantly change after treatment with either treatment regime. We conclude that treatment of AD
by betamethasone, in contrast to pimecrolimus, results in reduced protein expression of several
AMPs in most of the patients. The reduction of AMPs is probably related to a broad reduction in
protein synthesis by the potent corticosteroid, which further increases the risk of skin infections. In
contrast, pimecrolimus does not seem to significantly affect the skin’s ability in AMP expression and
preserves antibacterial defence.

P160

ECE-1 regulates receptor recycling-independent resensitization

D. Roosterman, S. W. Schneider and M. Steinhoff Universitiit Miinster, Dermatologie, 48149
Miinster, Deutschland

Substance P, is localized in unmyelinated sensory nerve fibers in skin. Release of Substance P causes
redness, wealing and itching. Phosphorylation of Gprotein-coupled receptors plays an important role
in regulating their function. Endothelin-converting enzyme 1 (ECE-1) inactivates internalized SP
within early endosomes thereby accelerating resensitization of these cells. The time course of degrada-
tion of internalized SP by ECE-1 is independent from the concentration of the ligand. Confocal laser
scanning microscopy shows that intracellular degradation of SP by ECE-1 allowed dissociation of beta-
arrestin-1 from early endosomes and trafficking of beta-arrestin-1 to the cell membrane. Resensitize of
NKIR to a second challenge of SP is not mediated by recycling of the internalized NKIR but rather by
dephosphorylation of cell membrane-located receptors by a fostriecin-senitive proteinphosphatase 2A
(PP2A). Surface receptor binding assays demonstrate that SP binding sites did not recover 2h after
challenge of cells with SP, a time point where cells are normally fully resensitized. The stimulation with
SP induced association ofPP2A on cell membrane-located NKIR. We have thus identified that resensi-
tization of NKI1R-expressing cells is mediated by reactivation of cell membrane-associated NKIR by
PP2A.

P161

Immunogenicity of HLA-A2-restricted peptide epitopes of the
tumourstroma-associated antigen FAPx

V. Hofmeister', H. Voigt', M. Fassnacht’, M. H. Andersen’, D. Schrama', E. B. Broecker' and

J. C. Becker' 'Universititsklinikum Wiirzburg, Klinik und Poliklinik fiir Dermatologie,
Venerologieund Allergologie, 97080 Wiirzburg, Germany; “Universitiitsklinikum Wiirzburg,
Endokrinologie, 97080 Wiirzburg, Germany; *Herlev University Hospital, Center for Cancer
Immunotherapy (CCIT), Department ofHematology, 2730 Herlev, Denmark

Fibroblast activation protein « (FAPu, seprase) is a cell surface protease which is hardly expressed
on normal adult tissue but is upregulated in the tumour micromilieu, i.e. on cancer-associated
fibroblasts. Thus, FAPx is a promising target for cancer immunotherapy. Consequently, we identified
several HLA-A2-restricted peptide epitopes derived from FAPx by means of reverse immunology.
Notably, spontaneous T cell responses to these epitopes were detectable in melanoma patients; (i)
FAPo-reactive T cells were detected by FCM with HLA-A2/FAPu peptide-multimers; (ii) their func-
tional capacity was revealed by IFN-y, and granzyme B ELISPOT assays as well as their capacity to
lyse both peptide pulsed target cells as well as HLA-matched in vitro activated FAPu-positive fibro-
basts. Further experiments revealed that FAPa-reactive T cells can not only be induced by stimula-
tion with there spective FAPx peptides, but also by stimulation with FAPo mRNA transfected DC,
indicating that the identified peptide epitopes are indeed generated by processing of endogenously
expressed FAPx. Subsequent optimisation of the anchor amino residues of these HLA-A2-restricted
peptide epitopes enhanced their binding to theHLA-A2 molecule. Immunisations of HLA-A2/kb
transgenic mice using such immunodominant epitopes induced FAPu-specific T cell responses.
Hence, FAPudirected vaccination may be used to target the immune system to the tumour stroma
to treat cancer.

P162
T cell-mediated immunity differs significantly in patients with herpes

zoster incomparison to age- and gender-matched controls

S. G. Schid', R. Baukholt', H. Krentz?, J. Trcka', B. Miiller-Hilke® and G. Gross' 'Universitit
Rostock, Klinik und Poliklinik fiir Dermatologie und Venerologie, Rostock; 2Universitiit Rostock,
Institut fiir Statistik, Rostock; *Universitiit Rostock, Institut fiir Immunologie, Rostock

The incidence and severity of herpes zoster and postherpetic neuralgia increase with age in association
with a progressive decline in cell-mediated immunity to VZV. Immunological studies should focus on
both, serologic testing and evaluation of cell-mediated immunity. The objective of our experiments
was to compare cellular immunity of patients with herpes zoster in comparison to age- and gender-
matched controls with positive VZV-serology. Lymphocyte subpopulations were analyzed performing
four-colour flowcytometric analyses. VZV-specific CD4 and CD8 cell frequencies were measured
byIFN-g Enzyme-linked Immunospot (Elispot) assay. Blood was drawn at the beginning of shingles
and after a time period of 4 weeks (tp4). Statistical analysis was done by Wilcoxon-, Mann—Whitney-,
and Friedman—test. At tp0, the median frequencies of total lymphocytes, T cells (CD3), B cells (CD19),
cytotoxic T cells (CD8), T helper cells (CD4), activated T cells (CD3, HLA-DR), NK cells
(CD16+CD56+), and NKT cells (CD3+CD16+CD56+) were significantly lower in 21 patients with
shingles as compared to 18 controls. At tp4, the median frequencies of total lymphocytes, CD4 cells,
NK cells, and NKT cells remained significantly lower. Between tp0 and tp4, in the patients with herpes
zoster, the percentage of the median frequencies of T cells and CD4 cells decreased, whereas CD8 cells
and NK cells increased significantly. There were no significant changes of the controls between tp0 and
tp4. At the beginning of shingles, the median number of CD8 cells and CD4 cells reactive to VZV were
significantly higher, 6-fold and 14-fold, respectively, as compared to the controls. After 4 weeks the
responses to VZV declined significantly, but the number of VZV-specific CD4 cells remained high. In
summary, T cell-mediated immunity during the course of herpes zoster was surprisingly suppressed in
comparison to the controls. However, the patients with shingles developed a boosted VZV-specific
immune response in both T cell subsetsCD4 and CD8, which remained detectable after 4 weeks by
the Elispot assay. Further immune monitoring and long-term surveillance studies in VZV and in VZV/
zoster vaccination are needed.

P163

Peroxisome proliferator-activated receptor (PPAR)- and vitamin D
receptor(VDR)-signalling pathways in melanoma

P. Sertznig, M. Seifert, W. Tilgen and J. Reichrath Department of Dermatology, The Saarland
University Hospital, 66421 Homburg, Germany

Peroxisome proliferator-activated receptors (PPARs) are members of the nuclearreceptor superfamily
of transcriptional regulators that regulate lipid, glucose, andamino acid metabolism. In recent studies
it also has been shown that these receptor sare implicated in tumour progression, cellular differentia-
tion, and apoptosis and modulation of their function is therefore considered as a potential target for
cancer prevention and treatment. Using real time PCR (LightCycler), we characterized expression of
PPARa, d and g in primary cultured normal melanocytes and in melanoma cell lines. We show that
PPARd is the strongest expressed PPAR in these cells. PPAR ligands and other agents influencing
PPAR signalling pathways have been shown to reveal chemopreventive potential by mediating tumour
suppressive activities in a variety of human cancers and use of these compounds may represent a
potential novel strategy to prevent melanoma pathogenesis and to inhibit melanoma progression. In
addition, transcription of PPARs has been shown to be directly regulated by 1,25(OH)2D3. We now
demonstrate antiproliferative effects of various PPAR-ligands and/or 1,25(OH)2D3 on melanoma cells.
In conclusion, we here show interaction of VDR- and PPAR- signalling pathways and our data support
the concept that PPARs may be of importance for pathogenesis, progression, and therapy of malignant
melanoma.

P164

Neuroendocrine cross-regulation in human scalp skin: ACTH and
TRHstimulate prolactin and prolactin receptor expression in human
hairfollicles

K. Foitzik, N. van Beek, C. Hardenbicker, E. Bodo, E. Gaspar and R. Paus Department of
Dermatology, University Hospital Schleswig-Holstein, Campus Liibeck, 23538 Liibeck, Germany

The pituitary hormone prolactin modulates hair growth in different species. We have recently shown that
prolactin induces premature catagen development by up-regulation of apoptosis and down regulation of
proliferation in organ-cultured human hair follicles (HF). In addition, we could show that the hair follicle
itself is an important source for prolactin synthesis in the skin. The regulation of prolactin expression and
secretion is very complex and differs in the periphery from the pituitary gland. Therefore, this study aimed
at testing whether recognized stimulators of prolactin synthesis and secretion in the pituitary gland like
TRH, thyroid hormones(T3, T4), CRH and ACTH have similar effects on prolactin expression in the HF.
HF in the anagen VI stage of the hair cycle were cultured in the presence of TRH (1 ng/ml, 10 ng/ml,
1 pg/ml), T3, T4 (100 pM), ACTH (10”7 M) or CRH (10 M ) for 6 days. After 6 days hair follicles were
harvested and cryosectioned. Only hair folliclesin early catagen were used, since prolactin expression is up
regulated in catagen. Prolactin and prolactin receptor expression were assessed by quantitative immunohis-
tochemistry. Immunoreactivity (IR) was prominently noted in the outer roots heath (ORS), while the
ligand was seen in the ORS and matrix keratinocytes in all HF. Prolactin IR was significantly increased in
the ORS in TRH- or ACTH- treated HF, while treatment with CRH did not show marked changes in pro-
lactin IR. The stimulating effect of TRH was dose-dependent: While TRH 1 ng/ml showed no difference in
the staining compared to the control, TRH 10 ng/ml and TRH 1 ug/ml showed increasing expression in the
ORS of early catagen HF. In some TRH-treated HF, both prolactin and prolactin receptor IR could also be
detected in the dermal papilla, where it is usually not expressed. In T3, T4 treated HF prolactin expression
also appeared to be up regulated. In conclusion, these pilot data suggest the existence of a novel intracuta-
neousneuroendocrine cross-regulatory loop, with TRH, T3, T4 as well as ACTH as apparent stimulators of
prolactin synthesis in human scalp skin, whose functional significance for human skin and HF biology must
now be systematically explored.

© 2008 The Authors
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Recovery of cytokines can be improved in vitro and in vivo using
oncoticactive perfusates in microdialysis

S. R. Quist, J. Quist and H. Gollnick Clinic of Dermatology and Venerology, Otto-von-Guericke
University, 39120 Magdeburg, Germany

Objectives: Microdialysis is a method to study release of inflammation markers inhuman tissue as well as
human skin under in vivo conditions. Release of cytokines to the extra cellular fluid is of high interest to
study skin pathology and tissue micro environment but when using micro dialysis it has several limitations
as very low recovery by the micro dialysis catheters and ultra filtration. We investigated if the use of oncotic
active agents such as colloid solutions and plasma expanders for perfusate solution may improve recovery
of cytokines by the catheter.

Methods: 800 pg/ml of different cytokines with various size (IL8 (8 kD), IL2 (15.4 kD),TNF-alpha
(17.5 kD), IL6 (20.5 kD), VEGF (39 kD) and IL12p70 (70 kD)) were injected in excised human skin and
added to human blood, human plasma and water. Microdialysis was then performed using a mobile
CMA107 microdialysis pumps at flow rates of 2 ul/min, 1 pl/min, 0.5 gl/min and 0.2 ul/min and catheters
of 100 kD cut off (CMA71, 20 mm) for all cytokines and catheters of 20 kD cut off (CMA70, 20 mm) for
118, IL2 and TNF-alpha. For microdialysis different perfusate solutions were used: NaCl 0.9%, Ringer Lac-
tate, Glucose 10%, Dextran 40, Dextran 60, HES 200,35 kD gelatine and human serum albumin 20%.
Furthermore retrodialysis was performed in excised human skin, human blood, human plasma and water in
vitro using the same setup but adding cytokines to the different perfusates this time. Recovery determined
by retro dialysis was calculated: 100-(%cytokine indialysate/%cytokine in perfusate). Cytokine recovery was
done in vivo with retrodialysis using pig skin of anaesthesized pigs and CMA71 catheters, Dextran 60 as
perfusate solution at a flow rate of 0.5 ul/min. Cytokines were determined by a colorimetric ELISA (RayBio
inc) measured at 450 nm.

Results: In vivo recovery of several cytokines with different size were determined for the first time by retro-
dialysis. Differences in cytokine recovery were observed inhuman skin in comparison to human blood,
human plasma and water. Using oncoticactive agents as colloid solutions and plasma expander could
improve recovery of cytokines.

Conclusion: The use of colloid active agents as colloidal solutions may improve recovery of cytokines in
microdialysis for the measurement of intercellular fluid in skin pathology.

P166

The relevancy of molecular weight and pH-value on the antimycotic
activity of chitosan hydrochloride and carboxymethyl chitosan
against Candida albicans -Comparative measurements via
nephelometry and fluorescence

F. Seyfarth, P. Elsner and U. Hipler Klinik Fiir Dermatologie und dermatologische Allergologie,
Labor, 07743 Jena, Deutschland

Chitosan hydrochloride is a water soluble derivate from chitosan. Chitosan is produced via deacetylation of
the amino groups of chitin. Another water soluble derivate is carboxymethyl chitosan, which is won by
integration of a hydrophiliccarboxymethyl group. For determination of the molecular weight measurement
of viscosity is one possible method. We compared antifungal activity of chitosanhydrochloride with viscos-
ities of 5 mPas (low molecular weight) and 100-150 mPas(high molecular weight). Measurements were
done with microplate readers detecting scattering (nephelometer) and fluorescence of cultures from Can-
dida albicans (DSM11225). Fluorescence stain was Alamar BlueTM. The conditions of incubation were due
to NCCLS-M27 A2 (neutral medium RPMI, incubation for 48 h, inoculumsize 0.5-2.5 x 10e3 cells/ml). For
comparison of the activity of chitosan hydrochloride and carboxymethyl chitosan measurements were done
under weak acid conditions for only 24 h (Sabouraud-Glucose-Bouillon). The results were expressed via cal-
culating the minimal concentrations, which inhibit the yeasts about 80% (minimalinhibitory concentration,
MIC80). Calculations were arranged with SPSS statistical programme. The most effective substance is high
molecular weight chitosanhydrochloride with MIC80 between 0.186% and 0.877%. Both low and high
molecular weight chitosan showed more inhibition under acid conditions (pH5) than in neutral medium.
After incubation in neutral medium the high molecular substance featured a better antifungal activity than
the low molecular weight chitosan hydrochloride. In contrast the latter substance advanced growth of Can-
dida albicans. The results from nephelometry and fluorescence measuringaccording to NCCLS were similar.
Carboxymethyl chitosan only showed little influence on Candida albicans compared with high molecular
weight chitosan hydrochloride. The MIC80 of carboxymethylchitosan was superior to the highest tested
concentration. Thus neutral medium and low molecular weight are predictors of worse antifungalactivity.
Integration of a carboxymethyl group decreases antifungal activity, too.

P167

Fusariosis in a peripheral blood stem cell transplant (PBSCT) recipient
with acute lymphoblastic leukaemia - Comparative diagnostics with
MALDI-TOF and PCR

F. Seyfarthl, M. Ehrhard®, A. Burmester’, M. Ziemer', H. Sayer2 and U. Hipler‘ IKlinik Fiir
Dermatologie und dermatologische Allergologie, Labor, 07743 Jena, Deutschland; *Klinik fiir Innere
Medizin, 07743 Jena, Deutschland; Leibniz Institut, Hans-Knoll-Institut, 07743 Jena, Deutschland
Infections with Fusarium spp. occur seldom. Mostly patients suffer from underlying immune deficiency and
prognosis decreases after infection with this mould. Fusarium spp. more often associated with cutaneous
involvement than Candida spp. or Aspergillus spp. in immuno-compromised patients. We describe one
patient with acute lymphoblastic leukaemia, who was treated firstly with chemotherapy after GMALL proto-
col 07/03. After relapse the patient was successfully transplanted with aCD34+ allogenic HLA-matched per-
ipheral blood stem cell graft. Ten months later, after a new relapse the patient died from neutropenic fever
and respiratory insufficiency. Mycological serology was positive. Antifungal therapy with liposomal ampho-
tericin did not lead to success, in contrast disseminated papules appeared. Histology showed hyphens, con-
ventional cultural diagnostics, polymerase chain reaction and determination of the genus with MALDI-TOF
(Matrix Assisted Laser Desorption/Ionisation - Time Of Flight) resulted in Fusarium proliferatum.
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Immunization with a dominant-negative recombinant Herpes simplex
virus(HSV) type 1 protects against HSV-2 genital disease in guinea
pigs

R. Brans"? and F. Yao' 'Department of Surgery, Harvard Medical School, Brigham and Women’s
Hospital, 02115 Boston, MA, USA; *Universititsklinikum der RWTH Aachen, Hautklinik, 52074
Aachen, Deutschland

The best option to prevent primary infection with herpes simplex viruses (HSV) and subsequent recur-
rences would be a prophylactic vaccine that is safe and effective against both HSV-1 and HSV-2. CJ9-gD is
a novel dominant-negative recombinantHSV-1 that can inhibit its own replication as well as that of wild-
type HSV-1 and HSV-2 in co-infected cells. CJ9-gD is completely replication-defective, does not establish
detectable latent infection in vivo, and expresses high levels of the majorHSV-1 antigen glycoprotein D
immediately following infection. In mice CJ9-gD induces strong and protective immune responses both
against HSV-1 and HSV-2 genital disease. Because of the close resemblance to HSV infections in humans,
guinea pigs remain the ideal animal model to study HSV disease and its prevention. Previously, we found
that immunization with CJ9-gD in guinea pigs effectively protects against primary HSV-1 skin disease and
reduces the extent of latent infection. In this report we investigated the effectiveness of CJ9-gD as a vaccine
against HSV-2 genital disease in guinea pigs. Animals immunized with CJ9-gD developed at least 700-fold
higher titers of HSV-2-specific neutralization antibodies than mock-immunized controls. After challenge
with wild-type HSV-2, all 10mock-immunized guinea pigs developed multiple genital lesions with an aver-
age of21 lesions per animal, whereas only 2 minor lesions were found in two of 8CJ9-gD-immunized ani-
mals, representing a 40-fold reduction on the incidence of primary genital lesions in immunized animals

(P < 0.0001). The amount and duration of viral shedding from the vagina after challenge was significantly
d n d

reduced in immunized guinea pigs compared to mock-i controls, T ization

symptoms, prevented systemic involvement and provided 100% survival, whereas 90% of mock-immunized
animals succumbed due to the severity and extent of disease. After recovery from primary infection immu-
nized animals showed no signs of recurrent disease. Collectively, we demonstrate that vaccination with the
HSV-1 recombinant CJ9-gD elicits strong and protective immune responses against primary and recurrent
HSV-2 genital disease.

P169

Dermcidin - derived peptides show a different mode of action against
Staphylococcus aureus than the cathelicidin LL-37

1. Senyuerek', H. Kalbacher?, A. Peschel® and B. Schittek' 'Department of Dermatology, University
of Titbingen, Titbingen, Germany; *Natural Sciences Research Center, University of Tiibingen,
Titbingen, Germany; *Medical Microbiology and Hygiene Institute, University of Tiibingen, Tiibingen,
Germany

Dermcidin (DCD) is an antimicrobial peptide, which is constitutively expressed in eccrine sweat glands. By
postsecretory proteolytic processing in sweat the Dermcid inprotein gives rise to anionic and cationic DCD-
peptides with a broad spectrum of antimicrobial activity. Many antimicrobial peptides induce membrane
permeation as part of their killing mechanism, which is accompanied by a loss of the bacterial membrane
potential. We could show that there is a time-dependent killing by anionic and cationic Dermcidin-derived
peptides which is followed by bacterial membrane depolarization. However, Dermcidin-derived peptides do
not induce pore formation of the membranes of Gram-negative and Gram-positive bacteria. This is in con-
trast to the mode of action of the cathelicidin LL-37. Interestingly, LL-37 as well as Dermcidin-derived pep-
tides inhibit bacterial macromolecular synthesis, especially RNA- and protein synthesis without binding to
microbial DNA or RNA. In our previous studies using immune electrone microscopy we could show that
anionic and cationic DCD peptides interact with the bacterial cell envelope. In order to identify the target
to which DCD peptides bind, we performed binding studies with components of the cell envelope of
Gram-positive and Gram-negative bacteria and with model membranes. These studies indicated that Derm-
cidin-derived peptides show only a weak binding to lipopolysaccharide (LPS) from Gram-negative bacteria
as well as top eptidoglycan (PGN), lipoteichoic acids (LTA) and wall teichoic acids (WTA) isolated from
S. aureus. In contrast, LL-37 binds strongly in a dose-dependent fashion to these components. These data
indicate that the mode of action of Dermcidin-derived peptides is different from that of the cathelicidin
LL-37 and probably most other pore-forming antimicrobial peptides, hence mode of antimicrobial activity
of Dermcidin-derived peptides awaits further elucidation.

P170

Differential induction of antimicrobial peptide expression in human
keratinocytes by microorganisms

H. Steffen, 1. Wanke and B. Schittek Department of Dermatology, Eberhard-Karls-University of
Tiibingen, Division of Dermatologic Oncology, 72076 Tiibingen, Germany

Human skin is selectively colonized, especially by Staphylococcus epidermidis,whereas Staphylococcus
aureus is only rarely found on healthy human skin. However, patients with atopic dermatitis often suf-
fer from skin infections with S. aureus. In this study, we asked whether human keratinocytes respond
differentially with respect to the induction of antimicrobial peptide expression upon contact with S.
aureus and S. epidermidis. This would explain the selective microbial skin colonization. We analyzed by
real-time PCR in primary keratinocytes and in the immortalized keratinocyte cell line HaCaT the
expression of the beta-defensinshBD-1,-2,-3 and RNase7 after incubation with S. aureus or S. epidermi-
dis. Interestingly, both viable and the supernatant of S. aureus were able to induce the expression of
hBD-3 in keratinocytes up to 10-fold higher than S. epidermidis. Furthermore, in Ca2+- differentiated
primary keratinocytes S. aureus upregulated the expression of RNase7 and strongly hBD-3. This indi-
cates that the differentiation state of the keratinocytes influence the antimicrobial peptide expression in
response to S. aureus and S. epidermidis. Finally, we could show that both — the direct bacterial contact
as well as secreted bacterial components - are responsible for the induction of hBD-3 and RNase7
expression. These data indicate that commensal and pathogenic staphylococci are able to differentially
induce antimicrobial peptide expression in primary human keratinocytes.
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Murine g-Defensin 14 is an antimicrobial active and inducibleprotein
K. Hinrichsen, J. Harder and E. Proksch Department ofDermatology, University Hospital of
Schleswig-Holstein, Campus Kiel, 24105 Kiel, Germany

The skin needs to be protected against infection because it is constantly exposed toa variety of micro-
bial challenges. Beta-defensins, which are produced by epithelial cells, are most important for the skin’s
antimicrobial defense. A potent antimicrobial protein of human skin is f-defensin 3 (hBD3), which is
antimicrobial active against many potentially pathogenic microbes including multiresistant Staphylococ-
cus aureus and vancomycin-resistant Enterococcus faecium. It was reported that the hBD3expression is
upregulated upon treatment with transforming growth factor «?(TGFu),interferon y?(IFNy) and by
bacterial supernatants. To further study the role of hBD3 ininnate immunity and its in vivo relevance,
mouse models would be very useful. Therefore we decided to search for murine orthologs of hBD3 in
gene databases. Sequence analysis revealed that murine f-defensin 14 (mBDI14) is the ortholog of
hBD3 with a homology of 68 %. In the present study we examined whether mBD14 is antimicrobial
active and whether the expression may be inducible. We performed recombinant production of
mBD14 in E. coli and tested its antimicrobial activity. Our results showed antibacterial activity of the
recombinant protein at nanomolar concentrations against various bacteria and fungi including multire-
sistant Staphylococcus aureus and vancomycin-resistant Enterococcus faecalis. To examine the mechan-
isms of mBD14 gene regulation we stimulated primary mouse keratinocytes in culture. We found that
mBD14 is induced by TGFo, IFNy?and bacterial supernatants similar to hBD3. In summary, we per-
formed successful cloning of murine f-defensin 14, found broad-spectrum antimicrobial activity and
the induction of the gene expression upon treatment with TGFo, IFNy?and bacterial supernatants. This
indicates that mBD14 is not only a structural but also a functional ortholog to hBD3.

P172

Proinflammatory staphylococcal cell wall component lipoteichoic acid
potently suppresses skin inflammation by direct inhibition of T cell
activation

K. Chen', S. Kaesler', U. Hein', C. Draing®, T. Hartung’, M. Rocken' and T.

Biedermann' 'Department of Dermatology, University of Tiibingen, Tiibingen; “Department of
Biochemical Pharmacology, University of Konstanz, Konstanz

Surface organs such as skin contact microbes continuously and microbial pathogen associated molecu-
lar pattern (PAMP) contribute to the signals that determine cutaneous responses. Skin infection with
Staphylococcus aureus is a known trigger for inflammatory skin diseases, especially atopic dermatitis,
whereas Staphylococcus epidermidis is part of the normal skin microflora. Both species release enor-
mous amounts of the cell wall component lipoteichoic acid (LTA) and we aimed to discover the role
of LTA for cutaneous immune responses. Therefore, murine fluoresce inisothiocyanate (FITC) contact
hypersensitivity (CHS), which mimics atopic dermatitis with high IgE level and Th2 cells, was estab-
lished and effects of LTA on FITC-CHS were studied. The presence of LTA during repeated contacts
with FITC enhanced FITC-specific cutaneous inflammation and induced Th1-immunity demonstrating
a role of LTA as type I PAMP. In contrast, limited application of LTA during initial contacts to FITC
significantly suppressed lesional T cell cytokine expression such asIL-4 and IFN-a. This LTA applica-
tion also had functional consequences as T cells from draining lymph nodes demonstrated significantly
suppressed T cell proliferation ex vivo. To understand the underlying mechanisms of this in vivo effect,
CD4+ T cell activation was analyzed in vitro in the absence of other cell types by polyclon alactivation.
Strikingly, whereas other TLR2 ligands acted as T cell costimulators, LTA significantly suppressed T
cell proliferation. Taken together, we identified two opposing biological functions of LTA on cutaneous
inflammation: 1) Enhancement of severe or ongoing inflammation through induction of type I immu-
nity as clinically observed in atopic dermatitis and Staphylococcus aureus colonization. 2) Suppression
of mild inflammation by direct inhibition of T cell responses. This second effect may be of great rele-
vance as it indicates a possible strategy to stabilize the cutaneous immunological barrier by resident
microflora such as Staphylococcus epidermidis.
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Regulation of the hyaluronan metabolism in human skin by topic
aldexamethasone

C. Gebhardt, M. Averbeck, N. Diedenhofen, A. Willenberg, U. Anderegg and J. C.

Simon Universitiit Leipzig, Klinik fiir Dermatologie, Venerologie und Allergologie, 04103Leipzig,
Deutschland

Hyaluronan, one of the most abundant components of the cutaneous extracellular matrix, is involved
in tissue homeostatsis and repair processes. Since topical applied glucocorticoids are widely used in
dermatology, this study aimed to investigate the regulation of hyaluronan metabolism in human skin
under glucocorticoid therapy. Expression of the hyaluronan synthesizing enzymes HAS-2 and HAS-3
and the hyaluronan degrading enzymes HYAL-1, HYAL-2 and HYAL-3 was evaluated by qRT-PCR.
HAS-2 was subject to a marked suppression by dexamethasone infibroblast and HaCat keratinocytes
cell cultures, representative of the major cell types in dermis and epidermis, respectively. This was
reflected by a decrease of HAS-2 expression in human skin biopsies after treatment with dexametha-
sone ointment for 3 days. Consistently, immunohistochemical staining for hyaluronan in human skin
after dexamethasone treatment showed a decrease in epidermal and dermalhyaluronan. Together, these
data demonstrate that possible explanations for the observed skin atrophy after long term glucocorti-
coid treatment.
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TNF-« binding capacity in vitro of alginate and silver
containingalginate wound dressings

C. Wiegand‘, M. Abel?, P. Ruth? and U. Hipler' 'Klinik Fiir Der logie und der logische
Allergologie, Labor, 07743 Jena, Deutschland; *Lok Rauscher GMBH&Co.KG, 56579 Rengsdorf,
Deutschland

Aim: TNF-« is an important pro-inflammatory immune modulator that leads to increased cytokine
expression and elevated protease secretion. The overproduction of TNF-« in chronic wounds results in

severe tissue damage and impairs healing. Therefore the reduction of this mediator seems to be a suita-
ble way to improve the healing outcome. Within the present study we investigated the binding capacity
of an alginate wound dressing for TNF-o.. As well as the effect of two alginate wound dressings con-
taining ionic silver and nanocrystalline silver respectively.

Methods: The wound dressing samples were cut into equal pieces. Each specimen was taken in a final
volume of 1 ml of TNF-« solution (100 pg/ml). Samples were incubated up to 24 h at 37°C on a plate
mixer. Supernatants were collected and stored at —20°C until testing. The concentration of unbound
cytokine in the supernatants was determined by means of specific ELISA (Mabtech AB, Sweden).
Results: Alginate is able to bind TNF-«. Already after 1 h a highly significant decrease of the TNF-
oZconcentration was observed. The wound dressings of alginate containing ionic or nanocrystalline sil-
ver were also able to reduce the level of TNF- significantly. This binding seems to be irreversible as it
was not possible to elute significant amounts of the cytokine from the wound dressing samples after
incubation.

Conclusions: As our previous studies have shown, alginate possesses a high binding capacity for PMN
elastase and inhibits the formation of free radicals. We have now been able to demonstrate that algi-
nate and silver containing alginate are also able to bind significant amounts of TNF-u in vitro. The
decrease of this pro-inflammatory cytokine should aid the establishment of a physiological wound
milieu in vivo.

P175

Irreversible binding and activity reduction of elastase by native
collagen type | in vitro

C. Wiegand', M. Abel® and U. Hipler' 'Klinik fiir Der logie und der logische Allergologie,
Labor, 07743 Jena, Deutschland; Lok R: her Gmb H&-Co. KG, 56579 Rengsdorf,
Deutschland

Aim: Non-healing wounds represent a serious problem because degrading processes, like destruction

of extracellular matrix and growth factors, prevent wound closure. It has been shown that chronic
wounds in contrast to acute wounds contain elevated levels of neutrophil elastase which is responsible
for most of the degradation of growth factors. Binding or inactivation of elastase by wound dressings
could be a promising way to contribute to the treatment of chronic wounds. The aim of this study
was to investigate the influence of bovine collagen type I (Suprasorb®C) on elastase activity and con-
centration in vitro.

Methods: Wound dressing samples were cut into equal pieces (0.5 cm?). Each specimen was taken in
a final volume of 1 ml of elastase solution (250 ng/ml forelastase binding or 0.1 U/ml for activity).
Samples were incubated up to 24 h at 37°C on a plate mixer. Supernatants were collected and stored
at —20°C until testing. Elastase concentration was determined by means of a specific ELISA (Milenia,
Germany) and the activity with the EnzChek Elastase Assay Kit (MoBiTec, Germany).

Results: Suprasorb®?C reduced the activity of elastase already after an incubation of 1 h and the activ-
ity could not be recovered by elution of the wound material. Consistent with these results, the concen-
tration of elastase was reduced after 8 and 24 h incubation with Suprasorb®?C and only a negligible
amount of the enzyme was detected in the eluate.

Discussion: It was shown that Suprasorb® C is able to reduce the activity of the enzyme and to absorb
considerable amounts of elastase in vitro. Elution of the wound dressing revealed a strong, possibly
irreversible binding of elastase by Suprasorb®?C as reason for the diminished activity. This could con-
tribute to maintenance of growth factors and thus support the healing process.
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Establishing in vitro models to determine atrophogenic potential

S. Schoepe', H. Schiicke' and K. Asadullah® 'Bayer Schering Pharma AG, Common Mechanism
Research, 13342 Berlin, Germany; ZBayer Schering Pharma AG, Target Discovery, 13342 Berlin,
Germany

Glucocorticoids (GCs) are the most widely used drugs for topical therapy of inflammatory skin diseases.
Their long-term use, however, is limited due to their potential to induce undesired effects with atrophy
being the most prominent one. Thus, determining the atrophogenic potential of novel compounds is of
importance for drug discovery. Unfortunately, there are no predictive in vitro models available to test the
skin atrophy potential of compounds. So far, novel compounds are tested in costly and time consuming
animal models. The aim of our study is to establish a predictive atrophy in vitro test system. Such a test
system will consist of two components, the assay itself and the read out parameter to be determined. A
convenient marker (gene or protein) for GC-induced skin atrophy should be regulated in vitro and in vivo
dose-dependently in a compound-specific manner. Rodent skin atrophy models as well as in vitro mono-
layer cells culture and 3 D in vitro skin model systems are used for identification and validation of poten-
tial surrogate markers. In a last step, evaluated surrogate marker have to be confirmed in rodent models.
As a result, expression of matrix metalloproteinases (MMPs), such as MMP-1,MMP-2 and MMP-3, were
repressed after 24 h GC-treatment of normal human epidermal keratinocytes (NHEKs). This GC-sensi-
tive regulation was confirmed in a human full-thickness skin model (AST-2000, CellSystems®). Surpris-
ingly, MMP-2mRNA expression was not found to be regulated in rodent atrophic skin biopsies after daily
treatment with GCs. Moreover, it has been shown, that MMP activities do not only depend on gene
expression, but also on post-translational activation processes. MMP-2 activity in the epidermis of ASTs
analyzed in zymogram is shown to be reduced after GC treatment. Experiments to investigate whether
other MMPs are affected similarly by GCs in vitro and in vivo are ongoing. So far, there are promising
results obtained regarding the GC-regulation of MMPs indifferent in vitro and in vivo test systems to
further evaluate (i) their impact on GCskin atrophy and (ii) their suitability to serve as surrogate marker
to test the skin atrophy potential of new compounds.

© 2008 The Authors
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Detection of dimethylfumarate metabolites in humans

M. Rostami Yazdi', B. Clement® and U. Mrowietz' 'Department of Dermatology, University of Kiel,
Kiel, Germany; *Institute of Pharmaceutical Chemistry, University of Kiel, Kiel, Germany
Background: The treatment of psoriasis with Fumaderm®, a mixture of dimethylfumarate (DMF)and
mono ehtyl fumarate (MEF), is a well established therapy but only little is known about their mode of
action and pharmacokinetics. Meanwhile, DMF was found to be the essential component to treat psor-
iasis successfully. There is a great discrepancy between the ability of DMF to exert anti-inflammatory
effects in vitro and the fact that DMF cannot be detected in vivo. In contrast, mono methyl fumarate
(MMEF), the hydrolysis product of DMF, can be detected in vivo but does not show potent effects in
vitro. Glutathione conjugation is the formation of a thioether link between glutathione and a com-
pound with an electrophilic centre. Once synthesized GSH conjugates could be converted into mercap-
turic acids and excreted via the urine. From the chemical point of view DMF is an electrophile that
reacts with glutathione (GSH) by a Michael-type addition forming 2-(S-glutathionyl)-succinic acid
dimethyl ester (GS-DMS). Therefore GS-DMS could be metabolized to its corresponding mercapturic
acid2-(S-(N-Acetylcysteinyl))-succinic acid dimethyl ester (NAC-DMS).

Methods: In an in vivo study three psoriasis patients received two tablets Fumaderm®?underfasting
conditions. Blood and urine samples were collected prior and after defined time intervals after drug
intake and DMF, MMF, MEF were measured in plasma employing HPLC. The urine was screened for
NAC-DMS using a HPLC-MS analytic.

Results: By using newly established HPLC-methods MMF and MEF, not, however DMF could be
detected in plasma of psoriasis patients. In urine the DMF metabolite NAC-DMS could be detected
employing the HPLC-coupled mass spectrometry method.

Conclusions: These data for the first time demonstrate that DMF enters the blood circulation after oral
intake of Fumaderm®?and is finally excreted via the kidneys in the form of NAC-DMS. From these and
other data published previously it can be assumed that DMF after uptake partly binds to GSH to form
GS-DMS and partly is hydrolysed to MMF which is detectable in vivo. By these two competitive reac-
tions free DMF is quickly and completely utilized, leading to no measurable concentrations of DMF in
plasma. As DMF was found to be significantly more active as compared to MMF in vitro it can be
assumed that most of the pharmacological activities can indeed be attributed to DMF.
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Proteasome inhibitors suppress angiogenesis by altering endothelial
VEGFR-2 expression

M. Meissner, G. Reichenbach, I. Hrgovic, D. Michailidou, M. Stein, R. Kaufmann and

J. Gille Universitit Frankfurt, Zentrum fiir Dermatologie, 60590 Frankfurt, Deutschland

The ubiquitin-proteasome system is the major pathway for intracellular protein degradation in eukar-
yotic cells that controls a wide range of cellular regulatory proteins, including transcription factors and
cell cycle regulatory proteins. Recent evidence established the importance of the proteasome also in
tumour development, showing anti-tumour and anti-angiogenic actions by selective inhibitors in vivo.
Assignalling via the VEGFR2 pathway is critical for angiogenic responses to occur, we explored
whether anti-angiogenic effects via proteasome inhibition were mediated in part through diminished
endothelial VEGFR2 expression. Our studies show that different proteasome inhibitors (MG132, ALLN
and lactacystin) all blocked VEGFR2 expression in a time- and concentration-dependent manner,
which was paralleled by respective inhibition of capillary like structure formation and endothelial cell
migration. In contrast, tie-2 or VEGFR-1 expression was not significantly affected by proteasome inhi-
bitor treatment. The suppressive effects on VEGFR2 expression were neither conveyed by increased
shedding nor by shortened protein half-life, suggesting that transcriptional mechanisms accounted for
the observed effects. Inline with this conclusion, proteasome inhibition significantly suppressed
VEGFR2mRNA accumulation. In addition, inhibitor treatment considerably decreased transcriptional
activity of 5’-deletional VEGFR2 promoter gene constructs. Proteasome inhibition-mediated repression
was conveyed by a GC-rich region, harbouring one consensus Sp1 binding site. Subsequent EMSA ana-
lyses demonstrated diminished constitutive Spl-dependent DNA binding in response to proteasome
inhibition. Hence, VEGFR-2 expression may constitute a critical molecular target of proteasome inhibi-
tors that may mediate their anti-angiogenic effects in vivo.

P179

Nanoscalic silver — a new silver composition with broad spectrum
antimicrobialactivity and less toxicological side effects than silver
sulfadiazine

O. Brandt', M. Mildner', A. Egger’, M. Groessl>, C. Strupp’, B. Mueller’, B. Keppler” and G.
Stingl' 'Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology,
Medical University of Vienna, 1090 Vienna, Austria; *Institute of Inorganic Chemistry, University of
Vienna, 1090 Vienna,Austria *Department of Research and Development, Spirig Pharma Ltd., 4622
Egerkingen, Switzerland

The rate of fungal infections in the general population has been increasing worldwide for several years.
Even though there are several classes of antifungal substances available, resistances to these drugs rise
constantly. Due to its well known broad spectrum antibacterial activities silver has been used success-
fully for decades and has become a standard treatment for burns and bacterial skin infections. Silver-
containing creams, particularly silver sulfadiazine (AgSD), possess effective activities not only against
bacteria but also against fungi, and resistances to these drugs are rarely reported. However, there is ser-
ious concern that silver ions applied to inflamed and/or denuded skin might be absorbed insignificant
amounts, thus introducing the risk of silver deposition, potentially leading to internal organ injury. In
view of these facts we compared the percutaneous absorption and the antimicrobial potency of AgSD
with a new composition where nanoscalic silver is linked to an inorganic carrier material (NSAg) lead-
ing to a highly stable complex that is less likely to be absorbed via the skin. The backs of hairless mice
(SKH-hr1) were treated on five consecutive days with AgSD 1%, NSAg 1%, and NSAg 0.1%, respec-
tively. While both AgSD and NSAg showed strong antimicrobial activities against different bacterial
strains, candida species, and dermatophytes, quantification of silver ions in organs, blood and faeces
revealed significantly lower absorption rates in the NSAg-treated animals than in the AgSD group.
These results suggest that NSAg-containing creams are well suited for the prevention and treatment of
skin infections, even when applied to large surfaces.
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Glucocorticoid receptor activation effectively blocks sensitization and
elicitation in hapten-induced murine contact hypersensitivity models
S. Schmittel, T. Gust, C. Stock, H. Rehwinkel, K. Asadullah, U. Ziigel, W. Dicke, H. Schicke and
E. May Bayer Schering Pharma AG, Global Drug Discovery, 13342 Berlin, Germany

T cell (TC) mediated immune reactions can be divided into a sensitization and anelicitation phase.
Antigen-presentation by dendritic cells (DC) is of major importance during sensitization of the
immune system for a given antigen, while primed T cells mediate largely the effector response after a
second antigen contact. Both DC and TC are cellular targets for anti-inflammatory therapies. Gluco-
corticoids (GC) are well established for therapy of inflammatory skin diseases acting on T cells. Con-
flicting data exist whether GC target the sensitization phase of the immune response. Also, itis not
known whether gene transactivation or gene transrepression activities by GCsare decisive in either
phase. To address both questions mice were topically or systemically treated inhapten-induced contact
hypersensitivity (CHS) models with mechanistically different Glucocorticoid receptor (GR) ligands: the
classical GC prednisolone (triggering bothtransactivation and transrepression) and with non-steroidal,
selective GC receptoragonists (SEGRA) (showing a preference for transrepression) during either the
sensitization or the elicitation phase. These GR ligands were applied topically at the site of sensitization
to focus oncutaneous DCs, or systemically, either during the sensitization or the elicitationphase. The
CHS response was determined by ear swelling, weight and cellularity of draining lymph nodes (LN). In
all settings, both the GC Prednisolone, and SEGRAs were able to suppress the elicitation. In addition,
both GR ligands were comparably effective after topical application before sensitization indicating
comparable effects oncutaneous DCs. After systemic application around sensitization, however, classical
GC exhibited only weak inhibitory effects on CHS, whereas SEGRA compounds seemed to be more
effective. This indicates that different GR ligands mediate inhibitory effects in both phases of CHS to a
different extent, via partially different modes of action, with transrepression being the key molecular
mechanisms. These findings may have impact for the design of new GR-ligands.

P181

Evaluation of non-invasive methods to assess the effect: side effect
profile oftopically applied glucocorticoids

A. Bredenbeck, T. Zollner, K. Asadullah, U. Ziigel and E. May Bayer Schering Pharma AG, Global
Drug Discovery, 13342 Berlin, Germany

Topical Glucocorticoids (GCs) are highly effective for the therapy of frequent forms of dermatitis, such
as irritant contact dermatitis, allergic contact dermatitis and atopic dermatitis. The use of GCs, how-
ever, is limited by their potential to induce local and systemic side effects. It is therefore a strive of
pharmaceutical companies to develop Glucocorticoid receptor-ligands with improved therapeutic
indices, i.e. a better effect:side effect ratio. Animal models are in place to monitor effects and side
effects, yet, due to practical reasons, the parameters determined in animal models are frequently differ-
ent from those applied in clinical studies later. Use of the same, predictive read out parameters in
rodent and man would contribute to more efficient drug development. This study therefore aims at
evaluating non-invasive methods to measure anti-inflammatory effects and local side effects of topically
applied GR-ligands in animal models suitable for rodents and man. Measurement of transepidermal
water loss (TEWL), a well established method to assess barrier damage in humans, was now applied in
hairless OFA rats. In addition, skin pH alterations were measured indicating skin homeostasis. Colori-
metry was applied to monitor the anti-inflammatory efficacy as well as atrophogenic activity of GCs.
Under non-inflammatory conditions, rat skin was treated with the strongly potent Clobetasol (Clb) or
the moderately potent Prednicarbate (PC) over up to 26 days. TEWL was significantly enhanced in
Clbtreated rats (>50% at 0.01%). This correlated well with reduced skin fold thickness. The skin pH
increased from 5.4 to >6, while skin colour shifted towards blue. Under inflammatory conditions
(DNFB-induced edema), Clb brought strongly increased TEWL values back close to normal at d3 of
treatment. In parallel, skin pH improved from alkaline values to neutral, while skin redness was ren-
dered normal. The observed effects were dose dependent and correlated with the clinical potency of
the glucocorticoids used. Our data suggest that the methods evaluated here are accurately reflecting
the clinical properties of established GCs and might therefore be suited for routine use in drug
development.
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Hydroxychloroquine regulates metabolic activity, proliferation, and
autophagiccell death of human dermal fibroblasts

B. Ramser, D. Metze, A. Kokot, T. A. Luger and M. Bshm Department of Dermatology, University
of Miinster, 48149 Miinster, Germany

Hydroxychloroquine (HCQ) is a commonly used therapeutic agent in a variety of rheumatic diseases
and inflammatory skin disorders. Anecdotal reports and clinical experience, moreover, indicate that
HCQ may be useful in selected fibrosclerotic diseases. Therefore, we investigated the effects of HCQ
in human dermal fibroblasts in vitro. HCQ significantly reduced metabolic activity as shown by XTT
test and suppressed cell proliferation as demonstrated by reduced H3-thymidineincorporation. This
effect was dose-dependent with an IC50 of 30 M. The antiproliferative effect of HCQ was related
to decreased phosphorylation of extracellular signal-regulated kinase-1 and -2, two key players of
mitogenic signalling, cell proliferation and survival. Interestingly, the anti-proliferative effect of HCQ
inhuman dermal fibroblasts was linked to induction of a distinct type of cell death asinvestigated by
cell death and DNA fragmentation assays, annexin-V staining, lightmicroscopic and ultrastructural
analysis. Although treatment of human dermal fibroblasts with HCQ resulted in dose-dependent
annexin-V surface staining it failed to induce formation of mono- and oligonucleosomes and DNA
fragmentation. These findings were in accordance with a lack of classical signs of apoptosis in HCQ-
treated cells a shown by light and electron microscopy. In contrast, HCQ induced formationof
autophagic vacuoles with double membrane structures and digested organellecontent. Induction of
this autophagic cell death by HCQ was paralleled by increased RNA and protein levels of beclin-1, a
newly defined cell death regulator of autophagy. Our findings support the concept that HCQ may
affect fibrosclerotic diseases since one biological facet of the drug is induction of autophagic cell
death infibroblasts.

© 2008 The Authors
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In graft versus host disease Extracorporeal Photopheresis increases

numberand function of regulatory T cells

S. Schmitt, K. Mahnke, K. Schénfeld, S. Karakhanova and A. Enk Department of Dermatology,
University Hospital Heidelberg, 69115 Heidelberg, Germany

Extracorporeal Photopheresis (ECP) is a procedure commonly used to reduce transplant rejection. It
is also applied in diseases like GVHD, cutaneous T celllymphoma and other medical conditions
involving overwhelming immune reactions. The mechanism by which ECP exerts its immunosup-
pressive properties remains elusive; however, regulatory T cells (Treg) are a major cellular compo-
nent contributing to immunosuppressive mechanisms. In order to investigate whether ECP affects
Treg function we analysed peripheral blood of patients with different T cell mediated diseases
(GvHD after bone marrow transplantation, Sezary syndrome, cutaneous T cell lymphoma) during
ECP-treatment. ECP treatment was performed on two consecutive days and blood samples were
taken before and after each session. We observed an increase ofCD4+CD25+FoxP3+ Treg directly
after each ECP cycle and also in the general course of treatment (12 cycles, over 5 months analysed).
This effect was observed in GvHD patients but not in patients with other T cell mediated diseases.
Moreover, to study the functional properties of Treg in GvHD patients, we analysed the suppressive
effect of isolated Treg before and after ECP using conventional suppression assays. As controls we
used Treg from healthy volunteers. These assays revealed that Treg before ECP showed a significantly
reduced suppression of T cell proliferation, whereas the suppressive capacity of Treg after ECP
equalled that of Treg isolated from healthy volunteers. Another functional property of Treg is the
conversion of ATP to Adenosine and free Phosphate (Pi) by two different ectonucleotidases, namely
CD39 and CD73, which are also expressed on Treg. Consequently Treg generated Adenosine leads to
down regulation of proliferative factors in effector T cells. Therefore we analysed the Adenosine gen-
eration by Treg by measuring the Pi-release of Treg isolated before and after ECP. After ECP, both
activated as well as resting Treg released higher amounts of Pi as compared to those isolated before
ECP, indicating that ECP enhances generation of immunosuppressive Adenosine. In conclusion ECP
may exert its immunosuppressive functions by upregulating number and suppressive capacity of reg-
ulatory T cells and may thus be an appropriate therapy to prevent over-reactions of the immune
system after stem cell transplantations.

P184 (V09)

Experimental extracorporeal photopheresis inhibits contact
hypersensitivity by two mechanisms: generation of interleukin-10

and induction of regulatory T cells

A. Maeda, A. Schwarz and T. Schwarz Department of Dermatology, University Kiel, 24105 Kiel,
Germany

We have developed a murine model of extracorporeal photopheresis (ECP) which utilizes contact
hypersensitivity (CHS) as a disease model. Leukocytes were obtained from dinitrofluorobencene
(DNFB)-sensitized donors and exposed in vitro to8-methoxypsoralen and UVA (PUVA). Cells were
injected i.v. into DNFB-sensitized mice. Ear challenge was significantly suppressed in the recipients,
indicating that ECP does not only, as shown previously, inhibit the induction but also the elicitation
of CHS. When splenocytes obtained from these recipients 3 days after injection of PUVA-treated leu-
kocytes were injected i.v. into naive mice, sensitization could not be induced. This indicated that ECP
performed in sensitized mice induces regulatory T cells. Thus, we concluded that the inhibition of
CHS was mediated by regulatory Tcells (ECP-Treg). We now report that purified ECP-Treg suppress
CHS only in naive but not in sensitized mice, indicating the ECP-Treg like UVB-induced Treg sup-
pressonly the induction but not the elicitation of CHS. This suggests that ECP may have atleast two
mechanisms of action. One which inhibits the elicitation of CHS and one that drives the generation of
Tregs which in turn can inhibit CHS induction. Interleukin (IL)-10 is known to inhibit both the
induction and the elicitation of CHS. Therefore we analyzed serum obtained from mice after injection
of either untreated or PUVA-exposed leukocytes. In mice, which had received PUVA-exposed leuko-
cytes, significantly elevated IL-10 serum levels were found but not in mice which received untreated
leukocytes. Thus, we propose that the inhibition of the elicitation phase of CHS upon infusion of
PUVA-treated leukocytes is a process which does not require Treg but may be mediated via enhanced
IL-10. In parallel, but independently, Treg are induced as demonstrated by the adoptive transfer
experiments. Together, these data suggest that ECP inhibits both the induction and the elicitation
phase of CHS and induces Treg, though most likely through different mechanisms.
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Optical detection of singlet oxygen produced by fatty acids and
phospholipidsunder UVA irradiation

J. Regensburger, T. Maisch, J. Baier, C. Péllmann and W. Baumler Universitit Regensburg, Klinik
und Poliklinik fiir Dermatologie, Regensburg

UVA radiation has been known to generate reactive oxygen species such as single toxygen in skin
leading to oxidation of lipids and proteins. This influences cellular metabolism and can trigger cellular
signalling cascades since cellular membranes as well as the stratum corneum contain a substantial
amount of fatty acids and lipids. Using highly sensitive IR-photomultiplier technology, we investigated
the generation of singlet oxygen by fatty acids and lipids. In combination with their oxidized pro-
ducts, the fatty acids or lipids produced singlet oxygen under UVA radiation at 355 nm that is directly
shown by luminescence detection. Linolenic or arachidonic acid showed the strongest luminescence
signals followed by linoleic acid and docohexaenoic acid.The amount of singlet oxygen induced by
lipids such as phosphatidylcholine was significantly higher as compared to the corresponding fatty
acids within phospholipids. This result indicates a synergistic process of oxygen radicals and singlet
oxygen during irradiation. UVA radiation initiates singlet oxygen generation, which subsequently oxi-
dizes other fatty acids that in turn produces additionally singlet oxygen. This leads to anenhancement
of UVA induced damage of fatty acids and lipids, which must have an impact regarding the oxidative
damages in cells.
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Expression of MMP-1, Collagen-1, and 4 by keratinocytes upon low
dose ofUV-B illumination

T. Maisch', P. Weiderer', G. Eissner’, M. Landthaler' and R. Szeimies' 'Department of
Dermatology, Medical Faculty of University Regensburg, 93053 Regensburg, Germany; *Department of
Hematology and Oncology, Medical Faculty of University Regensburg, 93053 Regensburg, Germany
Graft-versus-host disease (GVHD) is a cause of tissue damage in the gastrointest in altract, the liver and
skin after allogeneic bone marrow transplantation. Acutecutaneous GvHD will develop in 20-80% of
patients. The pathogenesis of GVHD involves the response of immunologic cells against host antigens
and dysregulation of inflammatory cytokine cascades released by skin tissue. However, the precise
pathophysiology of GvHD is not known. The beneficial effects of photochemotherapy with psoralens
plus UVA irradiation (PUVA) have been described repeatedly; however, PUVA is limited by a wide
range of unwanted effects. Recently, preliminary studies suggest that a novel form of UV-B photother-
apy is useful as an adjuvant therapeutic modality in cutaneous GvHD. In our study, keratinocytes were
illuminated with an UV-B light dose of 0.02-0.06 J/cm? corresponding to a minimal erythema dose of
~75% (MED) and expression of metallo-matrix proteinase (MMP-1), Collagen-1, and 4 was evaluated
by quantitative RT-PCT analysis. MMPs are responsible for the degradation and/or inhibition of synth-
esis of collagenous extracellular matrix in connective tissues. Expression of MMP-1 showed a bi-phasic
expression within 24 h upon light exposition. Immediately (2 h) after UVB exposition keratinocytes did
show a threefold higher MMP-1 expression as compared to the dark control. During the next 12 h
expression declined and after 24 h post illumination MMP-1 expression increased again. Surprisingly,
Collagen-1 and Collagen-4 did equally show a twofold increase of m-RNA expression within 2 h after
illumination as compared to the dark control. These results suggest that the induction of Collagen-1
and 4 may influence positively the immunophathogenesis of GvHD involved skin areas by UV-B illumi-
nation; whereas MMP-1 expression was increased. Additional comparative studies have to be performed
to determine effects of UV-A and UV-B phototherapy in prevention and treatment of cutaneous GvHD.
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Infrared irradiation reduces UVB-induced apoptosis via reduction of
DNAdamage and regulation of apoptosis-related proteins

C. Jantschitsch, S. Majewski, A. Maeda, C. Holtmeier, T. Schwarz and A. Schwarz Department of
Dermatology, University of Kiel, 24105 Kiel, Germany

Infrared irradiation (IR) is increasingly used for cosmetic and wellness purposes. Inthis context it is often
combined with artificial UV irradiations. Hence, the questionarises, which impact IR might have on
photocarci
nant transformation byeliminating UV-damaged cells we studied the impact of IR on UV-induced apop-
tosis. IR (IR-A, 760-1400 nm) 3 h before UVB irradiation significantly reduced theapoptotic rate of
normal human as well as murine keratinocytes. Accordingly, thenumber of sunburn cells was remarkably

is. Since UV-inducedapoptosis represents a protective mechanism preventing malig-

reduced in murine skin upon IRpretreatment before UV exposure. Since UV-induced DNA damage is the
majortrigger for the induction of apoptosis, the amounts of cyclobutane pyrimidine dimers(CPD) were
measured by Southwestern dotblot analysis. Surprisingly, the amounts ofCPD were significantly reduced
by pretreatment with IR. This was confirmed in vivo by immunohistochemistry, demonstrating a much
weaker nuclear CPD staining in UV-exposed murine skin upon pretreatment with IR. In addition, pre-
treatment decreased the pro-apoptotic protein Bax and induced the anti-apoptotic protein Bcl-xL as
demonstrated by intracellular FACS analysis. Furthermore, IR pretreatment restored UV-induced sup-
pression of the expression of the anti-apoptotic protein FlipL. Taken together, this clearly indicates that
IR reduces UV-induced apoptosis both in vivo and in vitro. This may be mediated by several pathways
which may include reduction of DNA damage on the one hand and induction of anti-apoptotic proteins
on the other hand. The anti-apoptotic effects of IR could support the survival of UV-damaged cells and
thus support carcinogenesis. Since, however, IR via yetun known mechanisms reduces the formation of
UV-induced DNA damage, the balance between these two effects may be important. Thus, in vivo carci-
nogenesis studies are required to define the role of IR and its interaction with UV inphoto carcinogenesis.

P188 (V14)

Cyclosporin A but not everolimus inhibits DNA repair in human
fibroblasts and lymphoblasts

K. Thoms', C. Kuschal', T. Mori?, N. Kobayashis, P. Laspel, L. Boeckmann' and S.

Emmert' 'Department of Dermatology, Georg-August-University, Goettingen, Germany; *Nara
Medical University, Radioisotope Center, Nara, Japan; *Department of Dermatology, Nara Medical
University, Nara, Japan

Cyclosporin A (CsA) rather than other immunosuppressive drugs like ever olimusseems to enhance UV-
induced skin carcinogenesis. Xeroderma pigmentosumpatients also exhibit an increased skin cancer risk
due to reduced cellular nucleotide excision repair (NER) capacity. We measured post-UV survival of
virus-immortalized normal human GMO00637 fibroblasts and AG10107 lymphoblasts in the presence of
increasing CsA oreverolimus concentrations by MTT. GM00637 and AG10107 cells showed a gradually
decreased relative (excludes toxic effects) post-UV cell survival within creasing concentrations of CsA
from 0.01 uM to 1.5 uM (e.g. AG10107: 24% reduction of survival at 0.1 uM CsA vs 0 uM CsA and 50 J/
m2 UVC to cells; P < 0.05). In contrast, cells treated with increasing amounts of everolimus (0.25 nM—
100 nM) showed unaltered relative post-UV cell survival. We also assessed the cellular NER capacity using
host cell reactivation (HCR). AnUV-irradiated firefly luciferase (pcmvLUC) and a control untreated
renilla luciferase (pcmvRL) reporter gene plasmid were cotransfected into GM00637 and AG10107cells.
In both cell types incubation with increasing concentrations of CsA (0.1 uM-0.35 uM) resulted in a sig-
nificantly decreased relative NER capacity in adose-dependent manner (i.e. AG10107: 15.2% repair with-
out CsA, 14% with 0.1 M CsA, and 7.9% with 0.35 uM CsA; GM00637: 13% repair without CsA, 10.6%
with0.125 uM CsA, and 3 % with 0.2 uM CsA; P < 0.05). In contrast, incubation of the cells with increas-
ing amounts of everolimus (0.5-1000 nM) did not impair relative NER (i.e. ~16% repair in AG10107
with and without everolimus). Furthermore we measured the removal of UV-induced DNA damage using
an ELISA and specific antibodies against CPD or 6—4PP lesions. Incubation of GM00637 andAG10107
cells with CsA led to a reduced removal of DNA photoproducts after 24 h (e.g. 3% vs 32% CPD in
AG10107 at 0.5 uM CsA vs 0 uM CsA and 5% vs 36%CPD in GM00637 at 0.1 uM vs 0 uM CsA;
P < 0.05). As we used therapeutically relevant doses for CsA (0.08 uM-0.25 uM) and everolimus
(3.1 nM-8.3 nM), our results suggest that CsA but not ever olimusimpairs cellular NER resulting in skin
cancer proneness which is consistent with clinical observations.

© 2008 The Authors

272 Journal compilation © 2008 Blackwell Munksgaard, Experimental Dermatology, 17, 242-290



P189
Endothelins and alpha-MSH are significantly increased in plasma of

patients treated with UV light irradiation

M. B. Abdel-Naser'?, H. Seltmann', P. Seele' and C. C. Zouboulis' 'Dessau Medical Center,
Departments of Dermatology, Venereology, Allergology and Immunology, 06847 Dessau, Germany;
2Ain Shams University, Department of Dermatology and Venereology, Cairo, Egypt

Introduction: There is growing evidence that UV light irradiation alone or in combination with
photosensitizers, such as psoralens, exhibits systemic effects through induction of cytokine release. Sev-
eral cytokines have been measured in plasma of UV light-irradiated patients but results are conflicting.
Furthermore little is known about the kinetics of UV light-induced cytokine release.

Materials and methods: Plasma was collected from patients (n = 10) treated withUVAl and PUVA
before and 1 and 2 h following irradiation at day 0 and day 14 of therapy. Plasma endothelins (1-3),
alpha-MSH, basic-FGF, HGF, SCF, and GM-CSF were assessed by ELISA.

Results: Significant elevation of both endothelins (potent melanocyte mitogens) and alpha-MSH (a
melanocyte mitogen and immunomodulator) 2 h following irradiationon day 0 (P < 0.05) but not on
day 14 was detected. Nevertheless, both endothelins and alpha-MSH values at day 14 remained higher
than those at day 0. Interestingly, endothelins values were almost doubled under PUVA treatment than
under UVAltherapy, whereas alpha-MSH values showed no clear difference between UVA1 and PUVA
therapy. On the other hand, no significant changes in basic-FGF, HGF, SCF, and GMCSF plasma levels
were detected after irradiation.

Conclusion: UV light irradiation, whether alone or in combination with psoralen, has a systemic effect
through release of endothelins and alpha-MSH in the circulation. This may provide an explanation not
only for the tanning but also the anti-inflammatory effects of UV light irradiation.

P190

UV-A irradiation leads to Warburg associated decrease of respiration
leading to increase of progression markers in melanoma

W. Schuller, B. Schittek, F. Meier, C. Garbe, M. Récken and M. Berneburg Eberhard-Karls
University, Dermatology, 72076 Tiibingen, Germany

We showed that repetitive exposure to sublethal ultraviolet (UV)-A irradiation leads to Warburg
effect-associated increase of lactate levels and transketolase-like-1 enzyme and mutations of mitochon-
drial (mt) DNA in melanoma in-vitro and in-vivo. However, the functional role of this in melanoma-
genesis has been unclear. In order to investigate the role of repetitive UV-A we employed an in-vitro
system of melanomacell lines with different progression levels: WM 35 (radial growth phase) and WM
115 (vertical growth phase) were exposed to UV-A at 6 J/cm? for three weeks thrice daily. Mitochon-
drial function was assessed by Clark type electrode-based measurement of oxygen consumption and
FACS measurement of mt mebrane potential. By RT-PCR and FACS we assessed the adhesion mole-
cule L1 (CD171), involved in tumour migration as well as by RT-PCR and western blot proteinkinase
B (Akt), a marker for melanoma progression. Repetitive UV-A exposure of melanoma cells declined
respiration, reversible by addition of 75 ug/ml caffeine. In line with this, mitochondrial membrane
potential was increased. RT-PCR and FACS revealed, that UV-A results in increased L1, suggesting
increased invasiveness of melanoma cells after UV-A exposure. Moreover, RT-PCR and western blot
analysis showed increased levels of Akt and pAkt, supporting a role of UV-A in melanoma progression.
Annexin V and Insulin like growth factor binding protein (IGFBP)-3 indicated no alteration of apop-
tosis. Since it has been reported that Warburg-associated decrease of respiration increases activity of
AKkt, our results indicate a role for chronic UV-A not only ininitiation of melanoma but also in its pro-
gression, which is mediated by the Warburg effect.

P191 (V30)

ROS and UVA-1 lead to clustering and increased localisation of CSA
and CSBin mitochondria of stressed cells

Y. Kamenisch, W. Schuller, J. Wenz, B. Fehrenbacher, M. Schaller, M. Récken and M.

Berneburg Eberhard-Karls University, Dermatology, 72076 Tiibingen, Germany

Maintenance of mitochondrial DNA is a critical aspect in cancer and aging. Among a wide variety of
genotoxic stressors ROS as a by-product of cellular metabolism has high mutagenic potential. Nuclear
DNA can be repaired by several repair systems after oxidative insult. Nucleotide excision repair (NER)
is a versatile repair system which also removes oxidative damage. Dysfunctional NER causes severe dis-
eases like Cockayne syndrome (CS) which is caused by dysfunctional CSA and CSB proteins and is
characterized by premature aging and neurode generation. Although there is increasing evidence that
the CSB protein is especially important for removal of oxidative nuclear DNA damage, up to now
mitochondria are considered to be free of NER systems. We have previously shown that CSA and CSB
deficient fibroblasts exhibit a higher level of UVA induced mitochondrial DNA mutations. In mito-
chondria of unstressed fibroblasts we could detect low amounts of CSA and CSB by western blot ana-
lysis and confocal microscopy. In order to further investigate the role of CSA and CSB in
mitochondria we exposed fibroblasts to sublethal doses of chronic UV-A irradiation or non-toxic con-
centrations of H202. Western blot analysis, and confocal fluoroescent microspcopy showed that CSA
and CSB are highly enriched inmitochondria upon oxidative stress, while vitamin E inhibited these
effects. Immuno-gold labelling electron microscopy confirmed these results and showed clustering of
CSA and CSB proteins in mitochondria, indicating localisation at distinct sites within mitochondria.
We present evidence that NER-associated CSA and CSB proteins are present inmitochondria and
increase in response to different types of oxidative stress. These results strengthen a possible role of
CSA and CSB in protection from neurode generation and aging-associated processes.

P192

Persistent molecular changes after repetitive in situ uvexposures of
human skin

M. Brenner, S. G. Coelho?, J. Z. Beer®, S. A. Miller® and V. J. Hearing2 IDepartment of
Dermatology, Ludwig-Maximilian-University of Munich, Munich, Germany; *Laboratory of Cell
Biology, National Cancer Institute, National Institutes of Health, Bethesda, MD, USA; *Center for
Devices and Radiological Health, Food and Drug Administration, SilverSpring, MD, USA

The incidence of melanoma has tripled in the past four decades, and epidemiological and laboratory
data provide strong evidence that UV radiation is a major causative factor. We have recently shown that

Abstracts |

UV modulates production (by keratinocytes andfibroblasts in vitro) of growth factors regulating mela-
nocyte functions. We now investigated long-term consequences of repetitive UV exposures of human
skin in situ. We examined two sets of biopsies taken 1-4 years after repetitive UV exposures to 95%
UVA/5% UVB (Source 1, six subjects) or with Solar Simulated Radiation (Source 2, four subjects). Mel-
anin content was determined using Fontana-Masson staining. Changes in protein expression of melano-
genic factors (tyrosinase, MART-1,MITF), growth factors and their receptors (SCF, c-kit, bFGF, FGFR-
1, ET-1, ETBR,HGF, GM-CSF), adhesion molecules (f-catenin, E-, and N-cadherins), cell cycleproteins
(PCNA, cyclins D1 and E2) as well as Bcl-2, DKK-1 and DKK-3 were analyzed by fluorescence immu-
nohistochemistry. Changes in RNA levels (for ETBR) were detected by tissue in situ hybridization. Only
1/10 of the UV-treated samples showed an increased melanin content >1 year after UV exposure, and
this was not associated with an increase in melanocyte number. However, 1/6 of Source 1 and 3/4 of
Source 2-irradiated samples still showed a significantly increased expression of tyrosinase. Most of the
molecular markers examined showed no detectable changes in their expression at >1 year after UV irra-
diation. While an increase in ETBR protein expression was detected in 3/10 UV-treated (2/6 Source 1
and 1/4 Source 2)subjects, ET-1 protein expression and ETBR mRNA expression showed no change. In
summary, among 19 factors examined, only tyrosinase and ETBR protein expression, and only in some
subjects, were elevated at >1 year post UV exposure. This suggests that persistent post-UV exposure
changes are very minor and show a considerable subject-to-subject variation. A possibility that changes
in the expression of the ETBR protein trigger downstream activation of abnormal melanocyte prolifera-
tion (and, hence, might potentially lead to melanoma) deserves further investigation.

P193 (VO1)

Beta endorphin produced by melanoma promotes tumour growth
and immune escape

B. Duthey', E. Deak, K. Hardt?, D. Schadendorff® and W. Boehncke® 'Goethe University,
Frankfurt am Main, Germany “Frankfurt; >German Cancer Research Center, Skin Cancer Unit,
Heidelberg, Germany

Beta endorphin is an agonist peptide for the mu opioid receptor (MOR); its major role is pain relief at
proximal nerve endings. Interestingly, beta endorphin has also been found to be secreted in high amounts
by several tumours of neuronal and non-neuronal origin where its role remains unclear so far. This project
intended to investigate if beta endorphin (BE) secretion by tumour cells could play a role in cancer
progression.

‘When analysing the expression of beta endorphin in 30 human melanoma biopsies obtained from
patients, we found a correlation between beta endorphin expression and stage of the malignancy
(P < 0.05). In vitro data demonstrated that BE acts anautocrine/paracrine growth factor for B16 mela-
noma cells as BE-blocking antibodies significantly reduced cell proliferation (60% inhibition at 72 H).
The impact of BE on tumour immune escape was analyzed in vivo using mu opioid receptor deficient
mice (MOR—/-) and their WT counterparts. As MOR—/— mice do not have the receptor for beta
endorphin their immune system will not react to beta endorphin secreted by tumour cells. When
injecting B16 melanoma cells s.c., a profoundly reduced tumour growth was observed in MOR—/—
mice compared to WT animals (median volume 0.2 cm® vs 0.8 cm® at day 15 post injection;
P < 0.01). This was paralleled by a significant higher infiltration of CD4+, CD8+, NK and dendritic
cells at tumour site-determined by flow cytometry- in MOR~/~ mice. This is at least in part due to
inhibitory effects of BE on chemotaxis, as we were able to demonstrate reduced migration of human
PBMC:s in response to CXCL9, RANTES and Fractalkine; these chemokines are known to play a major
role in leukocyte recruitment into tumours. Moreover, active attack of tumour cells is also modulated
by BE as we observed by video microscopy with PBMCs isolated from mice once BE-blocking antibody
was added to these cultures. These findings highlight new roles for endogenous opioids inperiphery
and demonstrate that beta endorphin secretion by melanoma cells plays a role in tumour growth and
immune escape. Blocking beta endorphin effects on effect or cells of the immune system could repre-
sent a new therapeutic strategy to limit cancer progression.

P194

High loss of heterozygosity rates on chromosome 9p in cutaneous
squamouscell carcinoma

B. Miihleisen', I. Petrov', S. Frigerio’, R. Dummer’, G. Burg', L. French' and

G. Hofbauer' 'Universititsspital Ziirich, Der logische Klinik, 8091 Ziirich, Schweiz;
zUnivcrsitiitsspital Ziirich, Klinik fiir Pathologie, 8091 Ziirich, Schweiz

Genetic alterations on chromosome 9p are frequent during carcinogenesis in a variety of tumours.

Genomic mutations can be detected early by loss of heterozygosity (LOH) analysis. Incidence of cuta-
neous squamous cell carcinoma is much higher in immuno compromised than in immunocompetent
patients . Our aim was to assess LOH at three micro satellite markers on chromosome 9p in the course
from intraepidermal (actinic keratosis or Bowen’s disease) to invasive squamous cell carcinoma in
organ transplant recipients (OTR) (# = 42) and immunocompetent patients (n = 43). Thus, in 170 tis-
sue samples equal numbers of tumour cells and internal control tissue cells were micro dissected. DNA
was extracted, amplified by PCR at three micro satelliteloci (IFNA, D9S162 and D9S925) and then ana-
lyzed for LOH. In addition, correlation between LOH on chromosome 9p and protein pl6 expression
was assessed. We found high LOH rates at all three loci (61% at IFNA, 42% at D9S162 and 51% at
D9S925). LOH at these loci was comparable between intraepidermal and invasiveforms of squamous
cell carcinoma (P = 0.59, 0.66, 0.08 respectively). OTRs showed significantly more LOH than immuno-
competent patients at D9S162 (P = 0.04) but not at IFNA or at D9S925 (P = 0.88, 0.92 respectively).
P16 protein expression was similar in intraepidermal and invasive squamous cell carcinoma and similar
between OTRs and immunocompetent patients. Correlation between LOH and pléimmunoreactivity
was poor (Spearman’s rho ranging from 0.09 to 0.13). Our study revealed high genomic instability on
chromosome 9p in cutaneous squamous cell carcinoma. Further efforts should be undertaken to iden-
tify new tumour suppressorgenes in those regions. Increased allelic imbalance around locus D9S162 in
OTRs may be a genomic correlate for the clinically more aggressive behaviour of squamouscell carci-
noma in these patients.

© 2008 The Authors
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Human Papillomavirus (HPV) 26 and HPV 88 replicate to extremely
high levels in squamous cell carcinomas (SCC) of the nail unit in
anHIV-immunosuppressed patient

A. Handisurya', J. Kullander?, O. Forslund?, A. Rieger', A. Geusau', G. Stingl", J. Dillner? and R.
Kirnbauer' 'Department of Dermatology, Medical University Vienna, DIAID, Vienna; “Division of
Medical Microbiology, Department of Laboratory Medicine, Lund University, University Hospital,
Malmo

High-risk mucosal HPV have been implicated in the pathogenesis of a subset of digital SCC. A possible
role in keratinocyte skin cancer at other locations is less clear. In an HIV-infected patient suffering
from verrucous SCC of all fingertips, HPV26 and a new type, HPV88, were identified in all SCC.
HPV26-specific real-time PCR determined high viral load (56-4.4*10*Hari copies/cell) in all right hand
tumours, whereas left hand SCC had copy numbers ranging from 0.4-1.2/cell. Conversely, the viral
load of the left hand SCC had very high HPV88 copy numbers with up to 1.3*10%/cell, whereas SCC
of the right hand had low copy numbers (0.09-1.6/cell).The extremely high viral loads in these
tumours suggested a major causative role for the respective dominant HPV type in SCC development.
By in situ hybridization HPV26 E6 DNA was detectable in a majority of suprabasal tumour cells indi-
cating productive viral infection. Tumour cells stained positive for p16INK4a, a marker of high-risk
HPV-associated neoplasia. No missense or synonymous nucleotidic changes in the E6 ORF were
detected, that could account for abnormal biologic properties of this HPV26 isolate as compared to
HPV26 prototype. This indicated that productive infection with high-level amplification of the viral
genome played a causal role in tumour progression. HPV88 was isolated from one of the SCC, com-
prising a genome of 7326 bp (61% similarity to its closest relative HPV60) and represents a new spe-
cies of gamma papillomavirus. A survey of skin tumours and normal skin biopsies from
immunocompetent (n = 362) and immunosuppressed (n = 26) patients detected HPV88 DNA in seven
specimens. These showed 10-logarithms lower viral loads, implying that HPV88 infection is not gener-
ally associated with immunosuppression or SCC. HPV26 has been rarely detected in cervical cancer
and in SCC of the nail unit in HIV-infected individuals. Here we identify HPV26 and HPV88 as the
likely primary causes of digital SCC in an HIV-infected immunosuppressed patient.

P196

Lack of T cell receptor-stimulated CD95 ligand up-regulation protects
cutaneous T cell lymphoma cells from Activation-induced cell death
(AICD)

C. D. Klemke'?, D. Brenner', M. Schmidt?, M. Leverkus® and P. H. Krammer' 'German Cancer
Research Center (DKFZ), Division of Immunogenetics (D030), 69120 Heidelberg; 2University Medical
Center Mannheim, Ruprecht-Karls-University of Heidelberg, Department of Dermatology, Venereology
and Allergology, 68167 Mannheim; *Laboratory for Experimental Dermatology, Department of
Dermatology and Venerology, Otto von Guericke University of Magdeburg, Magdeburg

Cutaneous T cell lymphoma (CTCL) is characterized by a monoclonal proliferation ofCD4+ lympho-
cytes. Restimulation of previously activated T cells via the T cellreceptor (TCR) leads to activation-
induced cell death (AICD). CTCL cells (= CTCL tumour cell lines as well as primary CTCL tumour
cells from CTCL patients) were resistant to TCR-induced AICD in contrast to sensitive controls
(= lymphoma cell lines and normal T cells from healthy donors). AICD is dependent on the death
receptor CD95 which can be blocked by the inhibitory protein cFLIP. Despite the fact that CTCL cells
showed increased cFLIP expression they were sensitive to CD95 induced apoptosis. Furthermore, stable
down-regulation of cFLIP by retroviral siRNA did not sensitize CTCL cells to TCR-induced AICD.
Interestingly, TCR expression by CTCL cells was diminished when compared to controls; however,
TCR signalling was reduced but not abrogated in respect to MAP-kinase phosphorylation. In the con-
text of AICD TCR stimulation leads to expression of endogenous CD95 ligand (CD95L) which exe-
cutes cell death via CD95. CTCL cells failed to up-regulate CD95L upon TCR stimulation compared to
controls. This lack of TCR-stimulated CD95L induction precludes the sensitization of CTCL to AICD
and could have future therapeutic implications to overcome apoptosis resistance in CTCL patients.

P197

Tumour depth influences vertical and horizontal expression of Cx26
in epidermis adjacent to malignant melanoma

D. Ripperger', E. Wladykowskjl, N. K. Haass? F. Fischer®, I. Moll' and

J. M. Brandner' 'Universitiitsklinikum Hamburg-Eppendorf, Klinik und Poliklinik fiir Dermatologie
und Venerologie, 20246 Hamburg, Deutschland; ?The Wistar Institute, Philadelphia, United States of
America; *Universititsklinikum Hamburg-Eppendorf, Poliklinik fiir Zahnerhaltung undpraventive
Zahnheilkunde, 20246 Hamburg, Deutschland

Gap Junctions are communicating cell-cell junctions which are formed by connexins. In human epider-
mis the main connexin is Cx43, while Cx26 and Cx30 are absent in healthy epidermis, but are induced
by several pathogenic conditions. Before, we described the absence of Cx43, Cx26 and Cx30 in non-
keratinocytic skin tumours(malignant melanoma, Merkel cell carcinoma) and an upregulation of Cx26
and Cx30as well as a downregulation of Cx43 in keratinocytic skin tumours (e.g. squamous cellcarci-
noma, Morbus Bowen). Interestingly, we observed an induction of Cx26 andCx30 in epidermis adja-
cent to malignant melanoma and Merkel cell carcinoma, while there was no induction in epidermis
adjacent to non-malignant tumours, e.g. melanocytic nevi. Here we wanted to examine whether the
induction of Cx26 andCx30 correlates to tumour depth and other parameters, e.g. proliferation and
ulcerformation. We investigated the localization of Cx26 and Cx30 in the epidermis of 42 cases of
malignant melanoma with various Breslow-indices. We found a significant correlation of the dissemi-
nation of Cx26 protein expression to tumour depth vertically(Cx26 positive layers) as well as horizon-
tally (horizontal area of Cx26 protein expression). There was no correlation to Cx30. We conclude
that malignant melanoma influences Cx26 protein expression in adjacent epidermis in a size dependant

manner.
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14-3-3 sigma, a novel tumour suppressor for malignant melanoma?

J. Schultz', K. Pyra, P. Lorenz?, G. Gross' and M. Kunz' 'Department of Dermatology and
Venereology, University of Rostock, 18055 Rostock, Germany; “Institute of Immunology and Proteome
Center, University of Rostock, 18055 Rostock, Germany

The family of 14-3-3 proteins is centrally involved in intracellular signal transduction and cell cycle
control, interfering with signalling molecules through binding to phosphoserine residues. Recently, we
were able to demonstrate that 14-3-3 sigma is dramatically downregulated in melanoma metastases
compared with primary melanomas. Based on current knowledge on cancer gene regulation, these
findings were highly suggestive for gene silencing via epigenetic mechanisms. Indeed, by use of methy-
lation-specific PCR it could be demonstrated that the 14-3-3 sigma genepromoter is highly methylated
in melanoma metastases compared with primary melanomas. In line with this, treatment of melanoma
cell lines with5-aza-2’-deoxycytidine (AZA), a potent inhibitor of cytosine methylation, resulted in
enhanced gene and protein expression of 14-3-3 sigma. Addition of 4-phenylbutyricacid (PBA), a posi-
tive modifier of epigenetic gene regulation via inhibition of histonedeacetylation, further enhanced 14-
3-3 sigma expression. These findings indicate that 14-3-3 sigma expression in melanoma cells is signifi-
cantly regulated by epigenetic mechanisms such as gene methylation and histone deacetylation.
Enhanced expression of 14-3-3 sigma after AZA/PBA treatment led to dramatically reduced prolifera-
tion rates of highly proliferative melanoma cells, as determined by flowcytometry. By transient trans-
fection of melanoma cells with short interfering (si) RNAs against 14-3-3 sigma, the strong
antiproliferative effect of enhanced 14-3-3sigma expression could be reversed. These findings were con-
firmed in a series of stably transduced melanoma cell clones, using lentiviral vectors carrying different
short hairpin (sh) RNAs directed against 14-3-3 sigma. In vivo monitoring of melanoma cell growth in
CD1 nude mice was performed by use of in vivo-imaging technology. Here subcutaneously injected
14-3-3 sigma high expressors, co-transduced with green fluorescence protein, showed significantly
reduced growth, as compared with 14-3-3 sigma knockdown cells. Taken together, the presented data
indicate that 14-3-3 sigma might act as a tumour suppressor in malignant melanoma. Its regulation
via epigenetic mechanisms might open interesting therapeutic perspectives for metastatic disease.

P199

Regulatory T cell frequencies in patients with different melanoma
stages and their correlation with T helper cell reactivity against recall
antigens

A. Correll', A. Tuettenberg', C. Becker', F. J. Schneider? and H. Jonuleit" IDepurtment of
Dermatology, Johannes Gutenberg-University Mainz, 55131 Mainz, Germany; *Boehringer Ingelheim
Pharma GmbH, Biberach, Germany

Naturally occurring CD4+CD25+ regulatory T cells (Tregs) are important contributors to the mainte-
nance of immune tolerance in the periphery. Whereas Treg-deficiency is associated with several auto-
immune diseases and type-I allergy, increased frequencies of Tregs are assumed to facilitate the
development and progression of cancer. Unlike in the murine system, human Tregs cannot be distin-
guished from T helper cells easily by markers like CD25 or Foxp3 since both are also expressed by
CD4+ T helper cells upon activation. We therefore used a panel of several Treg-associated markers to
enumerated Tregs in the peripheral blood of stage II-IV melanomapatients. All marker combinations
revealed increased ratios of Tregs in peripheral blood of melanoma patients compared to healthy
volunteers. In addition, the relative ratio of Tregs increased with the progression of disease. Most
important, accumulation of Tregs in progressed melanoma patients correlated with a general reduction
of T cell responsiveness not only to different tumour-associated antigens but also to various recall anti-
gens. Together, these observations suggest suppression of T cell reactivity through increased Treg ratios
in patients with progressive melanoma and may explain the disappointing success of immunotherapies
in these patients. However, for better understanding of Treg-associated mechanisms in cancer and
autoimmunity, we generated novel antibodies by immunization of mice with human Tregs. Currently,
promising candidates are integrated into the common marker combination for Treg quantification in
patients with melanoma or type I allergy.

P200 (VO06)

Gene patterns at the invasive front of melanoma metastases

J. Schultz', D. Pilch!, U. Tieman', D. Koczan?, G. Gross' and M. Kunz' 'Depmtment of
Dermatology and Venereology, University of Rostock, 18055 Rostock, Germany; “Institute of
Immunology and Proteome Center, University of Rostock, 18055 Rostock, Germany

Malignant tumours and tumour metastases consist of heterogenous cell populations. In particular, cells at
the invasive front of primary tumours show significant deregulation of genes involved in cellular prolifera-
tion, cell adhesion and extracellular matrix organisation. However, little is known about gene expression of
tumour cells at the peripheral border (invasive front) of metastatic lesions. In the presented report, gene
expression patterns in central and peripheral areas of melanoma metastases (n = 10)were analysed using
DNA microarray technology. For this purpose, distinct centraland peripheral cell populations in kryosec-
tions of melanoma metastases were excised by laser-capture microdissection. Extracted RNA was pooled in
each group, and labelled RNA targets were hybdridized to whole-genome DNA microarrays (54 000 probe
sets). Overall, 248 differentially expressed genes were identified. Among these pro-invasive renal tumour
antigen (RAGE), signal transducer and activator of transcription 1 (STAT1), and DNA repair gene O-6-
methylguanine-DNAmethyltransferase (MGMT) showed significant upregulation at the invasive front.
Downregulated genes in these areas included thrombospondin 1 (THBSI1), angio-associated migratory cell
protein (AAMP), and a larger series of genes with as yet undefined functions. Data were validated by real-
time RT-PCR. The functional significance of these findings was further confirmed in in vitro migration
assays. In these experiments, melanoma cell lines SK-Mel-103 and SK-Mel-147 were stably transduced with
STAT]1 targeting short hairpin (sh) RNAs, using lentiviral vector constructs. It could be shown that mela-
noma cell migration was significantly inhibted by STAT1 gene knockdown. Taken together, in the presented
study gene expression patterns were identified, which might help to better understand invasive metastatic
growth of melanoma cells. Inhibition of individual genes in signalling pathways, e.g. via RNA interference
or small molecule inhibitors, might have beneficial effects on late metastatic spread of melanoma cells,
which might open interesting therapeutic perspectives for the future.

© 2008 The Authors
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Functions of ADAM10 in human melanoma cells

U. Anderegg', T. Eichenberg', T. Parthaune', C. Haiduk', A. Saalbach’, L. Milkova', A. Ludwig®,
J. Grosche® and J. C. Simon' 'Department of Dermatology, University of Leipzig, 04103 Leipzig,
Germany; *Paul Flechsig Institute of Brain Research, University of Leipzig, 04109 Leipzig, Germany;
SRWTH Aachen, Institute for Molecular Cardiovascular Research, 52074 Aachen, Germany

CD44 belongs to a family of plasma membrane glycoproteins involved in adhesion processes and cell move-
ment. It is the functional cellular receptor of hyaluronic acid(HA), a major component of the extracellular
matrix. The interaction of HA and CD44on malignant and non-malignant cells has multiple impact on cell
proliferation, cell motility or cell survival. Our group has shown that CD44-HA interactions promote cell
proli (MM) cells [1]. CD44 can be shed from the cell surface by proteolytic
cleavage. The promoting effect of HA on cell proliferation could be abolished by secretion of soluble CD44
into the culture supernatant in vitro and in vivo. Increased plasma levels of soluble CD44 have been
observed in various malignancies. Therefore, the mechanism of CD44 shedding is of major interest for
tumour biology and consequently putative shedding proteases are studied towards their ability to cleave
CD44 from the surface of tumour cells. Among them MMP14, ADAM10 and ADAM17 are the most inter-
esting candidates that are in the focus of the present study. We could detect ADAM10, ADAM17 and little
amounts of MMP14 in tumour cells from MM by immunohistochemistry. Further we could demonstrate a
co-localisation of ADAM10 and CD44 in the membranes of MM cells. ADAMI10 is critically involved in the
constitutive shedding of native CD44from human MM cell lines shown by inhibitor studies and siRNA
techniques. ADAM10 specific inhibitors were able to block CD44 release from MM cells. All, ADAM10-,
ADAM17- and MMP14-expression could be inhibited by siRNA techniques on mRNA and protein levels,
but only ADAM-10 blocking was able to reduce the constitutive CD44 shedding from MM cell lines.
ADAMIO silencing further more increases cell proliferation of MM cells suggesting that ADAM10 can influ-
ence MM cell proliferation by its implication in solCD44 shedding. Different from earlier studies using over
expressed MMP14 and CD44 [2] we conclude, that ADAM-10 but not MMP14 is the native and essential
protease forCD44 shedding from melanoma cells with functional impact on tumour cell proliferation.

1: Ahrens T et al. Oncogene 2001; 20: 3399-3408. 2: Nakamura H et al. Cancer Res 2004; 64: 876-882.
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B16 melanoma infiltrating Treg are resistant to antibody depletion
and help creating a microenvironment that prevents T cells from
tumour infiltration

S. Schallenbergl, E. Suri—Payerz, K. Mahnke', S. Ringl, T. Bedke' and A. Enk' IDepartmenl of
Dermatology, University Hospital Heidelberg, 69115 Heidelberg, Germany; >German Cancer Research
Center (DKFZ), Immunogenetics (D030), 69120Heidelberg, Germany

Murine B16 melanoma is a suitable experimental animal model that resembles human malignant melanoma. To
investigate the mechanism by which this tumour can escape immune surveillance, we screened tumours for
infiltrating CD4+ cells and found that a subpopulation of CD4+ cells, namely CD4+CD25+FoxP3+ regulatory
lated in the B16 mel.

CD4+ cells. In other lymphoid organs as well as in blood, normal levels of Treg were detected in tumour bearing

T cells (Treg), was acc comprising approx. 30% of all tumour infiltrating

animals. When animals were injected with the Treg depleting anti-CD25 antibody PC61, substantial decrease of
Treg in all secondary lymphoid organs was observed. In contrast, the number of Treg within the tumour
remained unaffected. Moreover, using a combination therapy of Treg depletion and subsequent vaccination
with tumour antigen loaded dendritic cells, no apparent effects on tumour growth were observed, indicating
that the tumour residing Treg are able to protect melanomas from immune reaction(s). To identify the source
of the tumour residing Treg, we isolated CD4+ cells or Treg from naive or tumour-bearing mice, labelled them
with PKH-PE or CFSE and injected them at different time points i.v. into B16-bearing mice. Several days later
we took out lymph nodes, spleens and tumours and analysed the distribution of labelled cells in these organs by
flow cytometry. We found that the injected cells in tumour-bearing mice home in comparable amounts to
lymph nodes and spleen as in naive mice. Surprisingly, we never found exogenous CD4+ or CD4+CD25+ in the
tumour infiltrates. However, the endogenous CD4+ as well as CD4+CD25+Foxp3+ cells were still detectable.
These results suggest that the tumour creates an immunosuppressive environment that makes it impossible for
T cells to enter the tumour site and therefore mount an appropriate anti-tumour response.

P203

The Inhibitor-of-apoptosis (IAP) protein family member XIAP is an
important downstream regulator of death receptor-mediated
apoptosis

P. Geserick', M. Hupe], H. Gollnick!, H. Walczak® and M. Leverkus' 'Labor fiir Experimentelle
Dermatologie, Klinik fiir Dermatologie und Venerologie derOtto-von-Guericke Universitit Magdeburg,
39120 Magdeburg; *German Cancer Research Center, Department of Apoptosis Regulation, 69120
Heidelberg, Germany

Metastatic squamous cell carcinoma of the skin (SCC) has a severe prognosis due to its resistance to che-
motherapeutic drugs. Because drug resistance of tumour cells strongly correlates with apoptosis resistance,
inhibitory proteins could explain apoptosis resistance to current therapeutic agents in SCC. The inhibitor-
of-apoptosisproteins (IAPs) such as X-linked IAP (XIAP) are known to block crucial steps of the apoptotic
signalling pathways by interfering with active caspases downstream of mitochondria. To date, little is known
about of the impact of XIAP for death receptor-mediated apoptosis in SCC. To analyze this aspect, we first
characterized death receptor and XIAP expression inl1 different SCC cell lines and compared their sensitiv-
ity to death ligands such as TRAIL or chemotherapeutic agents. We observed uniform surface expression
of TRAIL-R1, TRAIL-R2 and CD95, while all cell lines lacked TRAIL-R3/R4 expression. Of note, TRAIL
resistance of several SCC lines correlated with XIAP expression. To test the function of XIAP for death
receptor-mediated apoptosis in SCC more directly, we employed a retroviral stable knockdown (XIAP
shRNA) against XIAP. Interestingly, specific downregulation of XIAP substantially sensitized SCC cells for
TRAIL- or CD95L-mediated apoptosis, whereas the sensitivity to chemo therapeutic agents such as cisplatin
was unchanged. Cell death was accompanied by increased caspase activation, indicative of the activation of
apoptotic signalling pathways. In summary, we have identified XIAP as additional important regulator of
death receptor-mediated apoptosis and show that downregulation of XIAP is sufficient to overcome death
ligand resistance while not affecting the sensitivity to chemotherapeutic agents. Our data support the con-
cept that XIAP may act as an important downstream regulator of death receptor-mediated apoptosis in
SCC. In case of efficient activation of initiator caspases, XIAP might thus act as additional resistance factor
avoiding elimination of SCC. Therefore combination therapies of death receptor agonists and XIAP antago-
nists may represent a novel approach for the treatment of metastatic SCC.

Abstracts
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Papular exanthema discloses AML: interphase FISH revealed deletion

of p53and gain at 8q22/8q24/Tel8q without trisomy 8

K. Kaune', M. Baumgartz, E. Schmitke', D. Haase®, P. Middel®, B. Ghadimi?, H. Bertsch', C.
Neumann' and S. Emmert' 'Georg-August-University Goettingen, Dermatology and Venerology,
37075 Goettingen, Germany; *Georg-August-University Goettingen, General and Visceral Surgery,
37075 Goettingen, Germany; *Georg-August-University Goettingen, Hematology and Oncology, 37075
Goettingen, Germany; *Clinical Center of Kassel, Pathology, 34125 Kassel, Germany

Leukemia cutis (LC) in acute myeloid leukemia (AML) is a rare event. We describe a 79-year-old patient
who presented with fatigue, weight loss, and pancytopenia. Bone marrow biopsies resulted in a ‘punctio
sicca’ suggesting idiopathic myelofibrosis. After 1 month the patient developed a papular exanthema. Skin
histology displayed dermal infiltrations of monocytoid cells with the phenotype CD68+, CD15+, lysozyme+,
CD7-, CD34-, myeloperoxidase-, and chloroacetate esterase-, consistent with the diagnosis of AML (FAB
MS5). The molecular mechanisms of extramedullary manifestations of AML are not completely disclosed. In
our case CD4 and CD56expression, which are potential adhesion molecules, were positive. Numerical
abnormalities of chromosome 8 (trisomy or tetrasomy) have been identified in association with LC. We
performed FISH analysis on cutaneous tissue using directly labelled probes for various gene loci often
involved in AML patients which showed deletion of p53 and excluded trisomy 8. However, application of
probes for AML/ETO,MYC, and telomere 8q revealed a gain at 8q22/8q24/8q telomere in a significant num-
ber of infiltrating cells. We hypothesize that not trisomy of the whole chromosome eight but rather a partial
gain at 8q exhibits an association with leukemiacutis in AML.

P205

The transcription factor c-Jun is regulated by loss of E-Cadherin
during development and progression of malignant melanoma

B. M. Spangler', S. Kuphal', L. Vardimon® and A. Bosserhoff' 'Institute of Pathology, Molecular
Pathology, 93053 Regensburg, Germany; *Tel Aviv University, Department of Biochemistry, Tel Aviv,
Israel

The transcription factor c-Jun is a key player in the process of cell proliferation and tumour progression. It
forms homodimers or heterodimers with other members of the transcription factor superfamily AP-1, influ-
encing the expression of a multitude of regulators of cell proliferation, migration and survival significantly
involved in tumour development and metastasis. We could show by Western Blot analysis and immunhisto-
chemical staining that c-Junprotein is upregulated in melanoma cells, whereas in melanocytes c-Jun protein
is not expressed. Reporter gene assays revealed that inhibition of c-Jun by a dominant negative form of c-
Jun (Tamé67) leads to loss of the transcriptional activity of AP-1 inmelanoma cells. This indicates an essen-
tial role of c-Jun for AP-1 activity in mel The cell-cell-adh molecule E-Cadherin plays a key
role during development and progression of malignant melanoma. Loss of E-Cadherin expression during
melanoma development leads to proliferation and metastasis. Interestingly, there is a coincidence in the loss
of E-Cadherin expression and upregulation in c-Jun protein in malignant melanoma. We, therefore, specu-
lated whether E-Cadherin is a regulator of c-Jun. We examined three established model systems, which
show a re-expression of E-Cadherin in melanoma cells: (1) viral transduction and vector based transfection
of E-Cadherin, (2) as Snail cell clones and (3) HMB2-MIA negative cell clones. Our data could show that
loss of E-Cadherin expression during melanoma development induces c-Jun activity, whereas in melano-
cytes active cell-cell-contacts viaE-cadherin have a negative impact on c-Jun, suggesting a direct link
between E-Cadherin and c-Jun. Interestingly, c-Jun was not regulated on transcriptional level by E-Cad-
herin, since quantitative RT-PCR revealed equal levels of c-Jun mRNA in melanocytes and melanoma cells
lines. Our data point to a regulation of c-Jun byE-Cadherin on posttranscriptional level. Further experi-
ments show that c-Jun regulation by E-cadherin is cell-contactdependent. Treatment of primary melano-
cytes with an anti E-Cadherin antibodydestroying E-Cadherin dependent cell contacts between melanocytes,

increased thec-Jun protein amounts in NHEM, which confirms the importance of cell-cell-contactsin regu-
lating c-Jun.

P206

Immunostimulatory bcl2-specific 5#-triphosphate-siRNA: combining
RIG-lactivation and gene silencing activity for the therapy of
melanoma

H. Poeck!, C. Maihoefer?, R. Pesch®, D. Tormo®, M. Prinz’, K. Wolter’, H. Kato®, S. Akira®, V.
Hornung?, S. Endres’, G. Hartmann' and T. Tiiting" 'Division of Clinical Pharmacology, University
of Bonn, Germany; “Division of Clinical Pharmacology, Department of Internal Medicine, University
ofMunich, Germany; *Department of Dermatology and Allergology, University of Munich, Germany;
“Laboratory of Experimental Dermatology, Department of Dermatology, University ofBonn, Germany;
®Department of Neuropathology, University of Géttingen, Germany; ®Department of Host Defense,
Research Institute for Microbial Diseases, Osaka, Japan

Two hallmarks of melanoma development are increased cell survival and immuneescape. We hypothe-
size that treatment strategies which are able to simultaneous lypromote cell death and activate a cellu-
lar cytotoxic immune response can effectively counteract tumour growth. Here we designed short
interfering RNA (siRNA) specific for the anti-apoptotic protein bcl2 which carry a 5# triphosphate
(3p-siRNA).3p-bcl2-siRNA comprises two independent functional activities in one molecule: genesilen-
cing of bcl-2 and immune activation via the cytosolic helicase RIG-1. Systemic treatment with 3p-bcl2-
siRNA elicited strong anti-tumour activity against Blémelanoma lung metastases. Like TLR agonists,
RIG-I ligation by 3p-siRNA activate dinnate immune cells such as dendritic cells; unlike TLR agonists,
activation of RIG-I directly induced a type I IFN response and apoptosis in B16 melanoma cells.
Importantly, activation of RIG-I by 3p-bcl2-siRNA significantly enhanced Bl6melanoma cell apoptosis
due to bcl-2 gene silencing. In vivo, these mechanismsacted in concert to provoke massive apoptosis of
metastatic B16 melanoma cells in the lungs. The overall therapeutic activity of 3p-siRNA in vivo
required NK cells as well as type I IFNs and was associated with downregulation of bcl-2 in metasta-
ticB16 melanoma cells on a single cell level. Thus, 3p-siRNA represents a novel single molecule-based
combinatorial approach in which RIG-I activation on both the immune- and the tumour cell level
supports a cytotoxic immune response and in which gene silencing affects key molecular events that
govern melanoma cell survival such as bcl2.

© 2008 The Authors
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Construction of a new oncolytic adenoviral vector with doxycycline-
inducibleexpression of CD95L: Efficient combination of selective
oncolysis with apoptosis induction in melanoma cells

L. F. Fecker', H. Fechner?, M. Schmude', A. M. Hossini', 1. Sipo?, C. Schwarz', X. Wang” and

J. Eberle! !Charité-Universititsmedizin Berlin, Klinik fiir Dermatologie, Venerologie undAllergologie,
HTCC - Haut Tumour Centrum Charité, Berlin, 10117 Berlin, Deutschland; >Charité-

Universitii dizin Berlin, Abteilung fiir Kardiologie und Pneumologie,12203 Berlin, Deutschland

No suitable therapy is available for metastasized melanoma thus characterized by high mortality rates.

Apoptosis deficiency is a critical factor for therapy resistance. We have shown previously that TNF-
related death ligands (CD95L/FasL and TRAIL) can induce apoptosis and enhance chemosensitivity of
cultured melanoma cells. For preparing gene therapeutic strategies, we constructed a conditional replica-
tion-competent, oncolytic adenoviral vector (Ad5-FFE02), in which E1A and thus selective viral replica-
tion is driven by a tyrosinase promoter, and CD95Lexpression is triggered by a doxycycline-inducible
promoter. Addressing further a safe application, a mutated variant of E1A was used (ELIAApRb), which
allows replication preferentially in tumour cells. Here, we analyzed efficiency and selectivity of gene
expression as well as of induction of oncolysis and of apoptosis by Ad5-FFE02in melanoma cell lines
(SK-Mel-19, Mel-HO and Mel-2a, A-375, MeWo), as compared to non-melanoma cell lines (MCF-7,
HeLa, PFSK-1). After infection with Ad5-FFE02and induction with doxycycline (24 h), efficient induc-
tion of apoptosis as monitored by a DNA fragmentation ELISA, was found in tyrosinase-positive and
CD95L-sensitivemelanoma cells (SK-Mel-19, Mel-HO and Mel-2a) but not in tyrosinase-negativeA-375,
in CD95L-resistant MeWo and particularly not in the non-melanoma cell lines. Protein analyses
revealed highly selective expression of E1A and selective induction of CD95L in tyrosinase-positive mel-
anoma cells. Four days after infection withAd5-FFE02, oncolysis as monitored by crystal violet staining,
was restricted totyrosinase-positive melanoma cells SK-Mel-19, Mel-HO, Mel-2a and MeWo. Non-mela-
noma cell lines showed no response. These data prove the high selectivity of tyrosinase promoter-driven
adenoviral vectors in pigmented melanoma cells as well as the high efficacy of proapoptotic genes. Selec-
tive replication-competent adenoviral vectors may develop as novel therapeutic strategies and may sig-
nificantly increase the efficacy of gene therapeutic approaches in melanoma.

P208

Relevance of beta-Catenin signalling for melanoma cell proliferation
and survival

T. Sinnberg, B. Sauer, M. Menzel, C. Garbe and B. Schittek Universititshautklinik Tiibingen,
Dermatologische Onkologie, 72076 Tiibingen, Deutschland

For several years it is known that beta-catenin expression and cellular distribution is altered in
melanoma cells. During melanoma progression there is an increase in beta-catenin expression and
commonly a translocation of beta-catenin into the nucleus. Nevertheless, the involvement of the beta-
catenin pathway in the progression of malignant melanoma is a matter of debate. Mutations in the
beta-catenin gene are rarely found in melanoma cells. Until now unknown mechanisms enforce mela-
noma cells to redistribute beta-catenin into the nucleus and to increase its expression thereby poten-
tiating the beta-catenin signalling and transcriptional activity. In order to elucidate a) the molecular
mechanisms by which beta-catenin affects melanoma progression and b) the mechanisms governing
the expression and activity of beta-catenin during melanoma progression we analyzed the biological
effects of an inhibition of beta-catenin in invasive and metastatic melanoma cells. Interestingly, normal
human melanocytes were not affected by beta-catenin downregulation. However, after treatment of
several invasive growing melanoma cell lines with a beta-catenin specific inhibitor and shRNAs against
beta-catenin we found a strong reduction of melanoma cell growth and survival and induction of
apoptosis. Further more, several genes known to be involved in proliferation, migration and invasion
of tumour cells were downregulated by beta-catenin targeting. These dataindicate that beta-catenin is
an important player in melanoma cell proliferation and survival opening a door for new therapeutical
strategies for malignant melanoma.

P209

Treatment of established RMA-Tag tumours via DC directed targeting
of tumour antigens is further improved by depletion of regulatory

T cells

V. Storn', K. Mahnke', S. Schallenbergl, T. S. Johnson', T. Bedke', N. Garbi?, B. Arnold>,

G.J. Hiimrnerling2 and A. Enk! Universititsklinikum Heidelberg, Hautklinik, 69115 Heidelberg;
Deutsches Krebsforschungszentrum, Molekulare Immunologie, 69120 Heidelberg

Tumour antigens, chemically coupled to the antiDEC205 antibody, can target dendritic cells in vivo
and were successfully applied in murine preventive tumour vaccination studies. In this study our aim
was to test whether antiDEC205-protein conjugates have the potential to reduce the tumour growth of
already established tumours. For this end we coupled the tumour antigen Tag to antiDEC205 and trea-
ted RMA-Tag tumour-bearing mice with these conjugates. When the tumours had reached an average
diameter of 5 mm the mice were injected with antiDEC205-Tag conjugate or Tag protein, plus adju-
vands in 5-day intervals. Although tumour growth was initially slowed down after injection of the anti-
DEC205-Tag conjugates as compared to Tag-treated mice, it resumed two to three weeks after the first
vaccination. Analysis of the immune response revealed initially a strong induction of tumour specific
CD8+ cells inanti DEC205-Tag treated mice. However, when tumour growth revived increased num-
bers of CD4+CD25+FoxP3+ regulatory T cells (Tregs) in the tumour draining lymph node were
noticeable. Thus, to assess the suppressive effects of Tregs during tumour therapy, anti-CD25 antibo-
dies were used to deplete Tregs from tumour bearing animals during anti-tumour treatment. By con-
comitant injection of antiDEC205-Tag conjugates we could cure up to 40% of the tumour bearing
mice and tumours were rejected. Furthermore, the survival of tumour bearing mice of the autochtho-
nous tumour model RIP-Tag5 could be prolonged for up to ten weeks after treatment with anti-
DEC205-Tag conjugates compared to untreated, or Tag-treated mice respectively. In aggregate our
data indicate that depletion of CD25+ Treg during cancer therapy bolsters the effectiveness of DC
based anti-tumour therapies and thatantiDEC205 targeted vaccination also improves treatment of
autochthonous tumours.

P210

Deposition of hyaluronic acid in malignant melanomas is controlled
bytumour-stroma-interactions

A. Willenberg, J. C. Simon and U. Anderegg Department of Dermatology, University of Leipzig,
04103 Leipzig, Germany

Tumour-Stroma-Interactions are thought to be important for tumour growth and metastasis. Pre-
viously we have shown that fibroblasts (FB) in the tumour stroma surrounding malignant melanomas
(MM) support MM progression by synthesizing growth factors and matrix-degrading enzymes [Ander-
egg et al.]. Histochemical studies suggest that these fibroblasts further deposit large amounts of hya-
luronic acid (HA) in the tumour stroma, thus supporting MM-cell proliferation and motility. In the
present paper we analysed the gene expression pattern of cultured FB and MM-cells concerning HA
synthetases and HA degrading hyaluronidases by RT-qPCR. The resulting amount of deposited HA
was measured by HA-ELISA. We demonstrate that HA-Synthetase-2 (HAS2) is the main synthesizing
enzyme and is expressed at highest levels in FB. MM-cells synthesize only little amounts of HA-synthe-
tases and consequently MM-cell supernatants contain very low concentrations of HA. FB express
HAS2 and HAS3 synthetases and secrete 500-1000 times more HA than MM-cell lines do. Medium
transfer experiments showed that MM-cells secrete soluble mediators which induce HAS2 expression
and HA-secretion by FB. Interleukin-1f?and TGFf?found in MM-cell culture supernatant scan induce
HAS2-expression and HA deposition by FB thus being candidate mediators of this tumour-stroma-
interaction. This model demonstrates that stroma cells produce HA found deposited in MM under the
control of MM-derived mediators. These experiments not only establish a model to study tumour pro-
motingtumour-stroma-interactions but may also identify novel targets for anti-proliferative oranti-
metastatic therapies in malignant melanoma.

Anderegg, U et al. Exp Dermatol 2005;14:709-718.

P211 (V15)

Skin tumour development induced by carcinogens is controlled by
IL-10 and mast cells

F. Siebenhaar and M. Maurer Department of Dermatology and Allergy, Charité —
Universitiitsmedizin Berlin, 10117 Berlin

Chronic inflammation can result in skin tumour development. Also, proinflammatorycytokines such as
TNF, IL-1, and IL-6 have been shown to contribute to cutaneous carcinogenesis. In contrast, anti-
inflammatory signals and mechanisms are thought to be involved in the prevention of skin tumour
development. However, there is little evidence from in vivo studies to support this hypothesis. Here,
we subjected mice deficient for IL-10, a prototype anti-inflammatory cytokine, to chemical multi-step
skin carcinogenesis. We found that IL-10—/— mice exhibit a dramatic increase in the rate of tumour
bearing mice and the number of tumours per treatment site was significantly elevated as compared to
normal C57BL/6 mice (e.g. 90% vs 30% tumour bearing mice and 1.3 + 0.2 vs 0.1 = 0.1 tumours per
cm’ skin at week 18 after tumour induction). As skin mast cells (MCs) are a major source of IL-10
and because MC-derived IL-10 has been shown to downregulate skin inflammation in various settings,
we assessed carcinogen-induced tumour development in MC-deficient KitW/KitW-v mice. Interest-
ingly, KitW/KitW-v mice exhibited similar, albeit less pronounced, responses as IL-10—/— mice, i.e. the
induction of skin tumours was significantly increased as compared to normal mice. Also, KitW/KitW-v
mice that had been repaired for their deficiency in skin MCs showed normal cutaneous carcinogenesis.
Taken together, these observations suggest that MCs control skintumour development and that this
protective effect of MCs may be due, at least in part, by their release of IL-10. These findings are in
contrast with a recent report showing that IL-10 promotes skin tumour development following UV
irradiation, which is driven by immunosuppression. This suggests that the protective effects of IL-10
and MCs may be specific for tumours induced by contact with carcinogens, which is associated with
prominent and chronic inflammation. In support of this hypothesis we and others found that mice
deficient for TNF, a signature proinflammatory cytokine, exhibit dramatically reduced skin tumour
development in response to carcinogen treatment. In summary, we present, for the first time, evidence
that IL-10 and MCs contribute to the control of carcinogen-induced skin tumour development.

P212

The cell-type specific S100/RAGE axis drives tumour development by
sustaining inflammation

C. Gebhardt'”?, A. Riehl', M. Durchdewald', J. Németh', G. Fﬁrstenbergerz, K. Miiller-Decker?,

A. Enk’, B. Arnold*, A. Bierhaus®, P. Nawroth®, J. Hess' and P. Angel' 'German Cancer Research
Center (DKFZ), Division of Signal Transduction and Growth Control, 69120 Heidelberg, Germany;
2German Cancer Research Center (DKFZ), Research Group of Eicosanoids andEpithelial Tumour
Development, 69120 Heidelberg, Germany; *Department of Dermatology, University Hospital
Heidelberg, 69115 Heidelberg, Germany; 4German Cancer Research Center (DKFZ), Division of
Molecular Immunology, 69120Heidelberg, Germany; *Department of Medicine I and Clinical
Chemistry, University Hospital Heidelberg, 69120 Heidelberg, Germany

Chronic inflammation plays a key role in promoting tumour development which is highlighted by a
broad range of experimental and clinical evidence. However, the molecular mechanism converting a
transient inflammatory reaction into a tumour-promoting microenvironment remains largely elusive.
We show that mice deficient for the receptor for advanced glycation end-products(RAGE) are resistant
to DMBA/TPA-induced skin carcinogenesis, characterized by a severe defect in sustaining inflamma-
tion during the promotion phase, thereby providing direct genetic evidence for a novel role for RAGE
in linking chronic inflammation and cancer. Accordingly, upon single and repeated TPA treatment
Rage—/— skin exhibits reduced epithelial cell proliferation, stromal inflammation and impaired up-reg-
ulation of COX-2 and MIPs representing novel targets of RAGE signalling in vivo in a bone marrow
cell dependent manner. Finally, RAGE-dependent upregulation of its potential ligands S100A8 and
S100A9 supports the existence of a cell-type specific SI00/RAGE-driven feed-forward-loop in chronic
inflammation and tumour promotion. Novel in vivo data will be presented on cell-type specific RAGE
deficient mice in order to provide the genetic evidence that cell-type specific S100/RAGE signalling
drives the strength and maintenance of an inflammatory reaction during tumour-promotion and
thereby critically contributes to tumour development demonstrating that sustained inflammation is a
key determinant of carcinogenesis.

© 2008 The Authors
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Identification and functional characterization of Polo-like kinase 1, a

novel gene responsible for progression of cutaneous melanoma

A. Moser', M. Pashenkov', A. Jalili', C. Wagner', G. Sting,l', S. Ramaswamyz, J. Brunet?,

T. R. Golub® and S. Wagner' 'Division of Immunology, Allergy and Infectious diseases (DIAID),
Medical University of Vienna, Department of Dermatology, A-1090 Vienna, Austria “The Broad
Institute of Harvard University and Massachusetts Institute of Technology, Cambridge, MA, USA
Melanoma is a very rapidly growing and lethal cancer. Disruption of the cell cycle regulation has been
implicated in the development and progression of malignant melanoma albeit the exact underlying fac-
tors and mechanisms are not characterized yet. We used cDNA microarray technique to evaluate gene
expression of 125 samples including normal skin, melanocytic nevi, primary melanomas, melanoma
metastases and human melanoma cell lines. By combining pathway enrichment analysis with top 50
genes expressed in primary melanomas and melanoma metastases as compared to nevi we could iden-
tify cell cycle pathway and its member polo-like kinase 1 (plkl, a mitotic serine/threonine kinase) but
not plk2, 3 or 4 to be significantly over expressed in primary melanomas and melanoma metastases.
This finding could be confirmed using real-time RT-PCR analysis on an independent set of specimens.
In in vitro analysis of human melanoma cell lines we observed the peak expression of the plkl to be at
the G2/M phase of the cell cycle. To explore the role of plkl in human melanoma cell biology, mela-
noma cell lines were transfected with pDNA vector transcribing plkl siRNA. This strategy as compared
to control pDNAvector led to: (i) significant reduction of plkl mRNA and protein, (ii) reduced cell
proliferation, (iii) G1 phase arrest with increased number of octoploid cells, (iv) cell death with apop-
totic features and, (v) induction of chemosensitization to campthotecin. This study shows that: (i)
plkl expression is dynamically regulated during the cell cycle of human melanoma and, (ii) knock
down of plkl can lead to inhibition of human melanoma cell proliferation, survival and induction
of chemosensitization. Our data suggest plkl to represent a potentially attractive target in melanoma
therapy.

P214

The farnesyl transferase inhibitor lonafarnib combined with the RAF
inhibitor sorafenib potently inhibits growth and induces apoptosis of
metastatic melanoma cells

H. Niessner, T. Sinnberg, B. Schittek, K. Lasithiotakis, E. Maczey, C. Garbe and

F. Meier Hautklinik Tiibingen, Division of Dermatologic Oncology, 72076 Tiibingen, Deutschland
Farnesyl transferase inhibitors (FTIs) inhibit the post-translational farnesylation of a number of target
proteins, including RAS, preventing its signalling function. RAS signals to the RAF-MEK-ERK (MAPK)
and PI3K-AKT-mTOR (AKT) signalling pathways which are constitutively activated in melanoma and
appear to play a major role in tumour progression and chemoresistance. There is evidence that FTIs
may synergize with other anticancer agents and could prove useful at overcoming chemoresistance.
Using a panel of melanoma cell lines we evaluated the effects of the FTI lonafarnibalone and in combi-
nation with chemotherapeutic agents or pharmacological MAPK orAKT pathway inhibitors on mela-
noma cell growth and survival. Lonafarnib inhibited growth of melanoma cells isolated from primary
melanomas in a dose-dependent manner. However, lonafarnib did not significantly inhibit growth of
melanoma cells isolated from metastases. Monochemotherapy of melanoma cells with temozolomideor
cisplatin produced diverse effects on growth of the different melanoma cell lines. In general, melanoma
cells isolated from metastases were more resistant to chemotherapy than melanoma cells isolated from
primary tumours. Co-treatment of melanoma cells with lonafarnib and chemotherapy did not enhance
the inhibitory effect on growth of most metastatic melanoma cell lines tested. Also, most combinations
of the FTI lonafarnib with MAPK or AKT inhibitors lacked significant enhancement of growth inhibi-
tion compared to monotherapy. In contrast, lonafarnib combined with the RAF inhibitor sorafenib
potently inhibited growth and inducedapoptosis in most metastatic melanoma cell lines. These data
suggest that lonafarnib combined with sorafenib may be a promising strategy for treatment of meta-
static melanoma and merits in-depth investigation.

P215

Proteinase-activated receptors and melanoma cell invasiveness

C. Kempkes', A. Rattenholl', J. Eberle?, A. HauRer® and M. Steinhoff' 'Department of
Dermatology, University of Miinster, 48149 Miinster, Germany; 2Charité - Medical Center Berlin,
Department of Dermatology, Venerology and Allergology, 12200 Berlin, Germany; *University of
Stuttgart, Institute for Cell Biology and Immunology, 70569 Stuttgart, Germany

The proteinase-activated receptors (PARs) belong to a novel G-protein-coupled receptor subfamily,
which can be activated by specific proteolytic cleavage of the extracellular N-terminus. PAR-1 can be
stimulated by thrombin and matrixmetalloproteinase-1 (MMP-1), whereas PAR-2 can be activated by
proteinases with trypsin-like specificity and certain kallikreins. Recent findings suggest a major role of
PARs in the progression of various tumours. Both PAR-1 and PAR-2 expression is upregulated in mel-
anomas. In contrast, primary melanocytes show no immunoreactivity for PAR-2, and only moderate
immunostaining of PAR-1. Hence, only stimulation with PAR-1 agonists resulted in an intracellular
calcium mobilization response in these cells. To further analyze signal transduction pathways turned
on byPAR-1 and PAR-2 in malignant melanoma, we investigated the melanoma cell lineWM?9 in vitro.
WM cells demonstrated an overexpression of PAR-1 and PAR-2, and activation of both receptors
resulted in a calcium mobilization response. In addition, quantitative PCR analysis revealed an upregu-
lation of the pro-invasive metalloproteinase MT1-MMP after stimulation with PAR-1 and PAR-2 ago-
nists. Furthermore, we observed a fast activation of ERK1/2 MAP kinases, whereas the MAP kinase
p38 showed no phosphorylation. In contrast, both the protein kinase B(PKB)/Akt and PKC alpha/beta
II were permanently activated in WM9 cells. We also found a PAR-1 and PAR-2 dependent phosphor-
ylation of the protein kinase D(PKD/PKCp) in melanoma cells. Recent data showed an important role
for PKD in the motility and invasion of different tumour cells by the recruitment of integrins to focal
contacts. Knockdown of PKD transcript in WM9 cells using a gene silencer plasmid for PKD revealed
a significant decrease in proliferation and motility compared to normal WM cells. In conclusion, both
PAR-1 and PAR-2 contribute to melanoma cell invasion and metastasis, which is at least partly depen-
dent on the expression and activation of PKD.
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Role of erythropoietin receptor expression in malignant melanoma

A. Mirmohammadsadegh, S. Nambiar, D. Delia, A. Gustrau and U. R. Hengge Heinrich-Heine-
University, Department of Dermatology, 40225 Diisseldorf, Germany

Erythropoietin (Epo) is known to promote proliferation and differentiation of erythroid precursors
and to prevent apoptosis. Epo receptor (EpoR) belongs to the cytokinereceptor superfamily and exerts
its effects via receptor homodimerization, subsequent phosphorylation of Janus kinase 2 (Jak2) and
activation of signal transducers and activators of transcription (STAT)-3 and -5. Epo is also able to
induce the activation of the Ras-Raf-MEK-ERK pathway in different types of cells. Recombinant
human erythropoietin (rHuEpo) can prevent anemia in tumour patients; recent evidence has suggested
that rHuEpo may adversely affect the survival of selected cancer patients by promoting tumour growth.
In this study, we have investigated the expression of EpoR in malignant melanoma specimens and ana-
lyzed the effect of rHuEpo on proliferation and apoptosis of melanoma cells in vitro. We observed a
transcriptional upregulation of EpoR in 50% of malignant melanoma metastases in comparison to
benign nevi and primary melanoma using quantitative real-time RT-PCR. EpoR expression was weak
in normal human melanocytes (NHM)and different melanoma cell lines (e.g. A375 and BLM cells),
but was high in MV3cells and melanoma metastasis specimens as assessed by Western blot analysis.
Furthermore, rHuEpo treatment also induced the phosphorylation of JAK-2, STAT-3and activated the
Ras-Raf-ERK pathway as shown by Western blot experiments. In addition, rHuEpo seemed to prevent
the cisplatin-induced apoptosis in certain melanoma cell lines. In summary, we demonstrate functional
EpoR expression in stage IV melanoma specimens, thus cautioning the use of rHuEpo for the treat-
ment of anemia in these patients.

P217

Imiquimod and its analogues induce apoptosis in melanoma and
breast cancer cell lines independent of MAP kinase signalling

A. Alaoui', M. Hassan', F. Essmann” and U. R. Hengge' 'Department of Dermatology, Heinrich-
Heine-University, 40225 Diisseldorf, Germany; *Institute of Molecular Medicine, Heinrich-Heine-
University, 40225 Diisseldorf, Germany

Background: Imiquimod is a topical immune response modifier (imidazoquinoline)with antiviral and
antitumour properties, which is effective against skin and breast cancer. Besides stimulating the pro-
duction of pro-inflammatory cytokines through Toll-like receptors, novel apoptotic mechanisms have
been identified. In this study, we examined the molecular mechanism through which imiquimod and
its analogues induce cell death in melanoma and breast cancer cell lines.

Material and methods: Cell viability assay (MTT), H&E staining, Western blot, flowcytometry analysis
using annexin V/propidium iodide.

Results: The treatment of different melanoma and breast cancer cell lines with imiquimod or its analo-
gues resulted in the reduction of cell viability between 10 and 60% at 24 h as assessed by MTT assays.
Data obtained from H&E stained cytospins and flow cytometry analysis using Annexin V/PI demon-
strated ongoing apoptosis invarious melanoma (A375, BLM) and breast cancer cell lines (BT20, MDA-
MB-468) that was confirmed by Western blot analysis using anti-PARP antibodies as a marker of late
apoptosis. To show whether MAP kinase signalling was involved in the regulation of imiquimod-
induced apoptosis, the cells were pre-treated with specific inhibitors of c-jun-N-terminal kinase (JNK),
p38 and extracellular signal regulated kinase (ERK). Data obtained from MTT assays demonstrated
that the three MAP kinase pathways were not involved in the modulation of imiquimod-inducedapop-
tosis. The examination of pro- and anti-apoptotic proteins including bax, bak,bcl-2 or Mcl-1 at the
expression level demonstrated no regulation in response to treatment with either imiquimod and its
analogues in contrast to mouse embryonic cells (Wild type, Bax—/—, Bak—/~knock out cells). However,
our data suggest significanttranslocation of Bax to the endoplasmatic reticulum to cause intrinsic apop-
tosis inresponse to imiquimod and its analogues as demonstrated by confocal laserscanning micro-
scopy.

Conclusion: Our data demonstrate the ability of imiquimod and its analogues to killmelanoma and
breast cancer cells by an apoptotic mechanism without the involvement of MAP kinase signalling. The
role of endoplasmatic reticulum in apoptosis caused by imidazoquinolines merits further investigation.

P218

Identification of a distinctive multi-gene signature in cutaneous
melanomausing qRT-PCR-based microfluidic cards

S. Nambiar', A. Mirmohammadsadegh', J. H. Hegemann® and U. R. Hengge' 'Department of
Dermatology, Heinrich-Heine-University, 40225 Diisseldorf, Germany; *Institute of Functional
Genomics for Microorganisms, Heinrich-Heine-University, 40225 Diisseldorf, Germany

Melanoma is a complex genetic disease, the management of which will require anin-depth under-
standing of the biology underlying its initiation and progression. Recently, oligonucleotide micro-
array-based comparison of gene expression profiles of a series of nevi, primary cutaneous
melanomas and cutaneous melanoma metastases have yielded several differentially regulated genes
that are potential determinants in melanomagenesis and progression (Nambiar et al. 2007). How-
ever, high-thoroughput qRT-PCR-based validation and generation of multigene prediction models
in melanoma have received limited attention. Therefore, a selection of 62genes previously found
to be differentially expressed in melanoma progression was used in the novel qRT-PCR platform
called TagMan®?low density array (LDA) ormicrofluidic card; 30 well-characterized clinical speci-
mens (Five benign, five dysplastic nevi, 10 primary melanomas and 10 cutaneous melanoma
metastases) were analyzed. These genes were then ranked in the order of their discriminatory
potential between nevi and primary melanomas using multiclass and two-class significance analysis
of microarrays (SAM) and validated by analyzing an additional 42 samples. Consequently, a 4-
gene signature of ASK/Dbf4 and Tpr in combination with the established markers melanoma cell
adhesion molecule (MCAM/MUCI18) and hepatocyte growth factor receptor (c-MET) was gener-
ated that could distinguish benign and atypical nevi from malignant melanomas. In summary, our
study reports aqRT-PCR-validated novel 4-gene signature that differentiates nevi from melanoma
and may complement histopathological findings.

© 2008 The Authors
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Taxol-induced mitochondrial stress in melanoma cells is mediated by
activation of c-Jun N-terminal kinase (JNK) and p38 pathways via
uncoupling protein 2

D. Selimovic"?, M. Hassan', Y. Haikel® and U. R. l—[enggel IHeinrich-Heine-University,
Department of Dermatology, 40225 Diisseldorf, Germany; *University Hospital Saarland, Clinic of
Operative Dentistry, Periodontology and Preventive Dentistry, 66421 Homburg/Saar, Germany;
Dental Faculty of Strasbourg, Department of Operative Dentistry and Endodontic, Strasbourg, France
Taxol (paclitaxel) is a new antineoplastic drug that has shown promise in the treatment of differ-
ent tumour types. However, the molecular mechanisms governing taxol-induced apoptosis are
poorly understood. Activation of mitogen-activated protein (MAP) kinases is induced by a wide
variety of external stress signals and may lead to apoptosis. Therefore, we challenged the human
melanoma cell lines A375and BLM with taxol and characterized the molecular mechanisms regu-
lating taxol-induced apoptosis. Taxol resulted in the activation of apoptosis signal regulated
kinase (ASK)1, c-jun NH2-terminal kinase (JNK), p38MAPK and extracellular-regulated kinase
(ERK) together with the downregulation of uncoupling protein 2 (UCP2). In addition, reactive
oxygen species (ROS) were induced andDNA-binding activity of the transcription factors AP-1,
ATF-2 and ELK-1 was enhanced. Ultimately, cytochrome ¢ was released, and caspases-9 and -3
as well as PARP were cleaved. Pretreatment of melanoma cells with the JNK inhibitor(SP600125)
or the p38 inhibitor (SB203580) blocked taxol-induced UCP2downregulation, ROS generation
and apoptosis, whereas the ERK inhibitor(PD98059) had no such effect. Our data provide evi-
dence that taxol-induced mitochondrial stress occurs through the activation of both JNK and
p38 pathways, and suggest a novel role for UCP2 in the modulation of taxol-induced apoptosis
of melanoma cells.

P220

Sézary syndrome is a unique cutaneous T-cell lymphoma as identified
by an expanded gene signature including diagnostic marker
molecules CDO1 and DNM3

N. Booken, A. Gratchev, J. Utikal, C. D. Klemke and S. Goerdt Department of Dermatology,
Venereology and Allergology, University Medical Centre Mannheim, Ruprecht Karl University of
Heidelberg, 68167 Mannheim, Germany

Sézary syndrome (SS) is a rare, aggressive CD4+ CTCL; molecular traits differentiating SS from
non-leukemic mycosis fungoides (MF) and from inflammatory skin diseases (ID) are not suffi-
ciently characterized. PBMC of 10 SS patients and 10healthy donors (HD) were screened by Affy-
metrix U133Plus2.0 chips for differential gene expression. Ten candidate genes were confirmed by
qRT-PCR to be significantly over-expressed in CD4+ T-cells of SS versus HD/ID. For easier clini-
cal use, these genes were re-analyzed in PBMC; qRT-PCR confirmed five novel (DNM3,IGFL2,
CDOI1, NEDD4L, KLHDC5) and two known genes (PLS3, TNFSF11) to be significantly over-
expressed in SS. Multiple logistic regresssion analysis revealed thatCDO1 and DNM3 had the high-
est discriminative power in combination. Upon comparison of PBMC and skin samples of SS ver-
sus MF, CDO1 and DNM3 were found up-regulated only in SS. Using anti-CDOI1 antisera,
differential expression of CDOlprotein was confirmed in SS CD4+T-cells. Interestingly, DNM3
and CDO1 are known to be regulated by SS-associated transcription factors TWIST1 and c-myb,
respectively. Furthermore, CDO1 catalyzes taurine synthesis and taurine inhibits apoptosis and
promotes chemo-protection. In summary, CDO1 and DNM3 may improve the diagnosis of SS
and open novel clues to its pathogenesis.

P221 (V20)

Novel therapeutic strategies significantly reduce lymph node and
pulmonary metastases in a spontaneously metastasizing mouse
melanoma xenograft model

T. Valero, S. Steele, P. Petzelbauer and R. Loewe Medizinische Universitit Wien, Universititsklinik
fiir Der; logie, Abteilung fiirAll; Der I 1090 Wien, Osterreich

We have recently established a spontaneously metastasizing mouse melanoma model using human

M24met melanoma cells to demonstrate that dimethylfumarate(DMF) reduces melanoma growth
and lymph node metastasis. We have now used this model to compare therapeutic effects of
DMF, a VEGF-A blocking antibody and dacarbazine on melanoma growth and metastasis. Single
as well as combination therapies have been used. Volumes of primary tumours could be reduced
significantly with all different treatmentconditions. Most importantly, lymph node and pulmonary
metastasis as analyzed byimmunohistochemistry, was most effectively reduced by a combination of
DMF and dacarbazine or a combination of DMF and VEGF-A blockade. Pulmonary metastasis
was inhibited by all of the therapies used without any significant differences between different
treatment groups. These results correlated with reduced lymph vessel angiogenesis in primary and
metastatic tumour sites. In summary, DMF might be an appropriate adjuvant in the treatment of
advanced stage melanoma in humans.

P222

CD147 impacts angiogenesis and metastasis formation

H. Voigt, C. S. Kauczok-Vetter, D. Schrama, U. B. Hofmann, J. C. Becker and

R. Houben Department of Dermatology, Julius-Maximilians-University, 97080 Wiirzburg, Germany
CD147 (EMMPRIN/Extracellular Matrix Metalloproteinases Inducer) is highly expressed on many
tumour cells; its role for tumour invasiveness and metastasis has been deduced from its capacity
to induce MMPs i.e. MMP-1, -2, -3 and -9. However, as previously demonstrated in the murine
B16 melanoma model, MMP-2/-9expression occurs independent of CD147. To scrutinize the
impact of CD147 on metastasis formation and angiogenesis in this model, CD147 was stably
knocked down in B16 cells. This silencing of CD147 expression resulted in a reduced capability of
the tumour cells to metastasize to the draining lymph nodes. Notably, theCD147 knock down
caused a decreased VEGF expression in vivo accompanied by reduced blood vessel formation.
Thus, in the B16 melanoma model, CD147 promotesmetastasis formation by induction of angio-
genesis in a MMP independent manner.

P223

Proliferation arrest in B-Raf mutant melanoma cell lines upon MAPK
pathway activation

R. Houben and J. C. Becker Universitits-Hautklinik, Wiirzburg, 97080 Wiirzburg, Deutschland

In benign tumours the activation of oncogenes primarily induces senescence, associated with cessa-
tion of cellular proliferation; e.g. in melanocytic nevi expressing mutant B-Raf. These putative
control mechanisms include the RB and/or the p53pathway. The current model of melanomagen-
esis postulates that progression toimmortal melanoma cells requires inactivating aberrations in sig-
nalling cascades controlling senescence. Thus, melanoma cells carrying mutant B-Raf should be
resistant to mitogen-activated protein kinase (MAPK) pathway-induced senescence. Here, we
demonstrate that hyper-activation of the MAPK pathway following activation of an inducible form
of oncogenic C-Raf induces a senescence-like proliferation arrest in three B-Raf mutant melanoma
cells. This Raf-induced senescence is initially strictly dependent on MEK signalling, but seems to
be independent of MAPK signalling after prolonged continuance. It is associated with reduced
levels of RBphosphorylation and an increase in p21 expression, but is independent of p16Ink4aand
p53. These data argue against the existence of fundamental changes in melanoma cells completely
precluding senescence.

P224

The iron-containing nucleoside analogue N69 efficiently induces
apoptosis inhuman melanoma cells by activating new pathways
enclosing lysosomalactivation

J. C. Franke', A. Prokopz, D. Schlawe®, H. Schmalz® and J. Eberle! 'Charité — Universititsmedizin
Berlin, Klinik fiir Dermatologie, Venerologie undAllergologie, HTCC - Haut Tumour Centrum
Charité, 12203 Berlin,Deutschland; *Charité — Universitiitsmedizin Berlin, Klinik fiir padiatrische
Onkologie und Himatologie, Campus Virchow, 13353 Berlin, Deutschland; 3Universitiit zu Koln,
Institut fiir Organische Chemie, 50939 Koln, Deutschland

Treatment of malignant melanoma is impeded by its pronounced chemotherapy resistance related to defects
in apoptotic signalling. As present chemotherapeutics are virtually ineffective for melanoma therapy, new
cytostatic drugs are urgently required to overcome apoptosis resistance. Nucleoside analogues have a high
pharmacological potential for anti-cancer treatment, and metal carbonyl complexes, such as the recently
described nucleoside analogue N69, offer new opportunities for drug development. As important prerequi-
sites for efficient drugs, these complexes are stable in solution and also reactive in the cell. Our studies
focused on the effects of N69 as well as on its mode of action in melanoma cell lines (A-375, Mel-HO,SK-
Mel-13 and Mel-2a). Apoptosis was determined by DNA fragmentation, TUNEL and DAPI positivity as
well as by counting sub-G1 cells. Cytotoxicity was quantified by a lactate dehydrogenase release assay.
Changes in the lysosomal pH weredetermined by fluorescence microscopy after acridine orange staining.
For analysis of caspase and cathepsin activities, cells were treated with irreversible, selective peptide protease
inhibitors. N69 (20 uM) strongly induced apoptosis in A-375 and Mel-HO, whereas SK-Mel-13and Mel-2a
responded to higher concentrations. At the used concentrations, cytotoxicity was neglectable in these cells.
Cytochrome ¢ was released from mitochondria. However there was no indication of any caspase activation
in melanoma cells, and also selective caspase inhibitiors could not block apoptosis byN69. Interestingly,
there was a strong effect of N69 treatment on the lysosomal pH indicating a permeabilization of lysosomes,
but also selective cathepsin inhibitors were not able to reduce the apoptosis rate. Thus, N69 represents a
novel drug with particular efficacy in melanoma cells, and it triggers proapoptotic pathways, which have
not been described in melanoma cells before. Their further elucidation may expose new ways for targeting
this highly therapy-refractory tumour.

© 2008 The Authors
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Vitamin D status in melanoma patients

B. N\'imberg', D. Schadendorf?, B. Girtner®, C. Pfohler', W. Herrmann®, W. Tilgenl and

J. Reichrath' 'Department of Dermatology, The Saarland University Hospital, Homburg, Germany;
2Department of Dermatology, Medical Center Mannheim, University of Mannheim, Germany
*Institute of Virology, The Saarland University Hospital, Homburg, Germany; *Department of
Clinical Chemistry and Laboratory Medicine, The Saarland University Hospital, Homburg, Germany
Sun exposure, particularly intensive short-time and recreational sun exposure, isconsidered to be the major
etiologic factor for melanoma. But on the other hand 90%of all requisite vitamin D has to be formed in
the skin through the action of the sun — a serious problem due to the fact that new scientific findings con-
vincingly demonstrate vitamin D deficiency to be associated with a variety of severe diseases including var-
ious types of cancer (e.g. colon, prostate and breast cancer). According to recent reports sun exposure is
associated with a relatively favourable prognosis and increased survival rate in various malignancies, includ-
ing malignant melanoma. It has been speculated that these findings were related to UV exposure-induced
relatively high serum levels of vitamin D which may lead to a more favourable course of melanoma. To
prove this hypothesis serum levels of 25-hydroxyvitamin D (25(OH)D)were analyzed among 205 patients
with histologically proven melanomas of different stages and compared with a control group (n = 141).
The 25-hydroxyvitamin D serum levels of melanoma patients in large did not significantly differ from those
in the control group. But on the other hand stage IV melanoma patients had significantly reduced
25(OH)D serum levels in comparison with stage I melanoma patients (P = 0.006). Furthermore we demon-
strated that patients with low 25(OH)D serum levels (<10 ng/ml) had primary cutaneous melanomas with
greater tumour thickness as compared to melanoma patients with 25(OH)D serum levels >20 ng/ml
(0.078).Tumour thickness at time of diagnosis is strongly associated with prognosis of melanoma and con-
sidered to be the best predictor for melanoma progression. Although we did not find statistical significant
differences comparing time periods until progress in melanoma patients with low (<10 ng/ml) and normal
25(OH)D serum levels we observed seasonal variation with more rapid progression of melanomas when
diagnosed in spring and autumn compared to those diagnosed in winter and summer.

P226

Down regulation of proapoptotic Bcl-2 proteins with tumour
progression, as determined by immunohistological analysis of
corresponding melanoma primary tumours and metastases

C. Eichhorn, L. F. Fecker, U. Trefzer and J. Eberle Charité-Universitiitsmedizin Berlin, Klinik fiir
Dermatologie, Venerologie undAllergologie, HTCC - Haut Tumour Centrum Charité, Berlin, 10117
Berlin, Deutschland

The proteins of the Bcl-2 super family play crucial roles in regulation of the intrinsic proapoptotic pathway.
The family consists of proapoptotic proteins, such as Bax, Bak, PUMA and NOXA as well as antiapoptotic
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TRAIL. Taken together, our data indicate that TRAIL-induced MAPK activation might initiate apoptosis-
independent signals including skin differentiation, proliferation and inflammation. We speculate that
TRAIL, under apoptosis-resistant conditions, could exert protumoural activity via activation of different
MAPK in a tissue-specific manner.

P228

Stage-specific effects of Hepatocyte growth factor on snail, slug,
twist and Src in melanoma

P. Kofinger', C. Wels', H. Kerl', M. Herlyn? and H. Schaider' 'Dermatologie und Venerologie,
Tumourbiologie, 8036 Graz, Osterreich; *The Wistar Institute, 19104 Philadelphia, USA

Hepatocyte growth factor/Scatter Factor (HGF/SF) is a known mitogen, motogen, and morphogen for many
epithelial cells. It is physiologically secreted by cells of mesenchymal origin and is supposed to be crucial
for melanomagenesis. Previous work has shown that HGF down-regulates E-cadherin in melanoma cell
lines. Mechanisms of HGF induced down-regulation of cadherins in melanoma are unknown. Based on
recent reports, which showed that the Snail super family of zinc-finger transcription factors represses E-cad-
herin and up-regulates N-cadherin, we hypothesized that HGF down-regulation of E-cadherin may be
mediated through these transcription factors, Twist or Src. Melanocytes and six melanoma cell lines were
probed for changes in protein levels by immunoblotting of Snail, Slug, Twist and Src after exposure to
recombinant HGF for 8 h at 10 or 50 ng/ml. After nuclear extraction of exposed and unexposed cells the
subcellular location of these proteins was determined. Cell extracts from cell lines, derived from superficial
melanomas (WM35, WM164 and WM793) and metastatic melanomas (WM9, WM278 and 1205 Lu) were
used. In all cell lines transcription factors Slug and Snail were mainly localized in the nuclear fraction.
Phosphorylated Src was predominantly found in the cytoplasmic fraction. Melanoma cell lines expressed
Src, Snail and Slug in a cell type specific manner. Exposure to HGF modulated phosphorylated Src in the
nucleus, Snail and Twist in melanocytic cells at different levels and indicated that Snail is not the only tar-
get of HGF. From this survey it can be concluded that in superficial melanoma cell lines the transcription
factor Slug is mainly affected by HGF, whereas in metastatic cell lines Twist is mostly induced. Therefore
we suggest that HGF mediated effects on these proteins are stage-dependent and may have important impli-
cations for the biology of HGF and the E- to N-cadherin switch in melanoma.

P229

Effect of hepatocyte growth factor on the expression of Wnts and
Wnt regulators in melanoma

C. Wels', P. Kofinger', S. Damm’, L. Papic', H. Kerl', M. Herlyn® and H.

Schaider' 'Dermatologie und Venerologie, Tumourbiologie, 8036 Graz, Osterreich; *The Wistar

Institute, 19104 Philadelphia, United States
Hepatocyte growth factor/scatter factor (HGF/SF) plays an important role in development and progression

proteins as Bcl-2 and Mcl-1.According to the presence of Bcl-2 homology domains (BH 1-4), proapoptotic-
proteins further subdivide into multi-domain proteins (Bax, Bak) and BH3-onlyproteins (PUMA, NOXA).
For control of apoptosis, the expression of these proteins is balanced, thus a dys balance may result in
apoptosis deficiency and may promote tumour progression and therapy resistance. Their expression
depends on diverse signalling cascades frequently dysregulated in cancer. Especially melanoma metastases
are characterized by pronounced therapy resistance associated with a block of proapoptotic pathways.
Recently, we reported an association between loss of Bax and Bak in primary melanomas with poor prog-
nosis (metastasis). Here, we have investigated the expression levels of Bcl-2 proteins in melanoma metas-
tases and compared these with the corresponding primary tumours of the same patient. Twenty primary
melanomas (nodular/lentigo-maligna/acral lentiginous, unclassified and superficial-spreading melanomas:
n = 1/1/1/3/14) and the corresponding metastases (mainly from lymph nodes) were examined by immuno-
histology (APAAP). Primary antibodies were used for human Bcl-2, Mcl-1, Bax, Bak, PUMA and NOXA,
and their specificity was proven in Western blot analyses. The microscopical evaluation of the slides inter-
estingly revealed a tendency for a downregulation of Bcl-2 in metastases, whereas Mcl-1 expression was
more continuous. Also multidomain proapoptotic Bcl-2 proteins, especially Bax, showed weaker expression
in metastases, thus paralleling the previous findings in primary tumours. Most pronounced was a downre-
gulation of PUMA in 61% of the melanoma metastases, whereas Noxa was weakly expressed both in pri-
mary tumours and metastases. Our results indicate a critical role of proapoptotic Bcl-2 proteins in course
of melanoma progression. These data may be further helpful for identification of molecular markers as well
as of therapeutic targets in melanoma.

P227
Mitogen-activated protein kinases (MAPK) activation in human
keratinocytes:p38 plays a crucial role for TRAIL-mediated

target gene induction

T. Wachter-Giner', M. Felcht"*, M. Feoktistova®, S. Kavuri®, P. Geserick®, D. Siegmundz, E. B.
Brocker' and M. Leverkus® 'Universitiitsklinikum Wiirzburg, Klinik fiir Dermatologie, Allergologie
undVenerologie, Wiirzburg; *Universititsklinikum Wiirzburg, Abt. fiir Molekulare Medizin, Wiirzburg;
Universitiitsklinikum Magdeburg, Klinische und Experi lle Der logie, Magdeburg;
*Universitiitsklinikum Mannheim, Klinik fiir Dermatologie, Allergologie undVenerologie, Mannheim
Because of its ability to specifically induce apoptosis in transformed keratinocytes the TNF-related apoptosis
inducing ligand (TRAIL) may represent a hopeful novel therapeutic option for skin tumour treatment.
TRAIL binding to its death receptors 1 (TRAIL-R1) and TRAIL-R2 promotes recruitment of procaspase-8
at the death inducing signalling complex (DISC) that further induces the apoptotic process. TRAIL is also
involved in activation of non-apoptotic signalling pathways such as the transcription factor NF-xB. Much
less, however, is known about the role of TRAIL for MAPK activation. We thus characterized posttransla-
tional MAPK modifications following TRAIL stimulation in HaCaT cells. Interestingly, TRAIL highly
induced ERK 1/2, p38 and JNK activation with markedly different kinetics. While ERK was activated in a
caspase-independent manner, p38 and JNK activation occurred caspase-dependently. To block caspases
more physiologically, HaCaT cells were stably transduced with the intracellular caspase-8 inhibitor cFLIPL.
Interestingly, cFLIPL was unable to interfere with TRAIL-mediated ERK activation, while delayed JNK or
p38 activation was fully blocked. To assess the physiological relevance of these TRAIL-activated signalling
path ways, we investigated TRAIL-mediated induction of the known target gene interleukin-8 (IL-8) in the
presence of different MAPK inhibitors. While MEK inhibitor U0126efficiently blocked TRAIL-induced ERK
activation, it did not interfere with IL-8secretion. In contrast, p38 inhibitor SB203580 partially repressed
TRAIL-mediatedIL-8 secretion, indicating a crucial role of p38 activation for target gene induction by

of mel . Wnts activate pathways involved in differentiation, proliferation and migration and are sup-
posed to be crucial for all stages of melanoma development. Emx2 and Six3 have been described as repres-
sors of Wntl expression in mammalian forebrain development. In a previous study transforming growth
factor-f?(TGF-f) induced Wnt7a expression in human mesenchymal progenitor cells. We investigated
whether HGF may cause similar effects on Wnt expression in human melanocytic cell lines and may lead to
alterations in Emx2 and Six3 transcription. Melanocytes (FOM101) and melanoma cell lines of different
stages (superficial melanoma: SBcl2, WM35, WM793; metastatic melanoma: WM9, 451Lu) were exposed to
50 ng/ml recombinant HGF. Unexposed and exposed cells were harvested at different time points, varying
from 1 to 24 h. RNA was reverse transcribed and semi quantitative PCR was performed with primers for
WNT1,WNT3a, WNT5a, WNT7a, WNT7b, WNT10b, WNT11, EMX2 and SIX3. Wnt3a, -5a, -10b and -11
were expressed constitutively in all cell lines, Emx2 andSix3 in a couple of them, independently of exposure
to HGF. Differential expression of Wntl, -7a and -7b was observed after HGF treatment in some cell lines.
Further, we found a stage dependent expression of Emx2 with decreasing levels of transcripts in the course
of progression. Since no information about the role of Emx2 in melanoma is currently available we will
study its impact for melanomagenesis in more detail.

P230

Expression of CD44v6 in Melanocytic Lesions and Influence of the
hepatocyte growth factor on the expression of CD44v6 in
Melanocytes and Melanoma cell lines

S. Damm, P. Kéﬁnger‘, M. Stefan?®, C. Wels!, G. Mehes?, H. Kerl', M. Otte® and H.

Schaider' 'Dermatologie und Venerologie, Auenbruggerplatz 8, Tumourbiologie, 8036 Graz,
Osterreich; *Oridis Biomed GmbH, Tumourbiologie, 8036 Graz, Osterreich

CD44 molecules, a family of multifunctional, transmembrane glycoproteins have been implicated in
diverse normal and pathological cellular functions. Different isoforms ofCD44 are mainly generated by
alternative splicing of 10 variant (vl -v10) exons. Hepatocyte Growth Factor (HGF) is a known mito-
gen, motogen and morphogen formany epithelical cells and acts through c-Met, a transmembrane
associated tyrosinekinase receptor. CD44v6 forms a complex with both c-Met and HGF and is required
for HGF-induced c-Met activation. Because expression levels of CD44v6 in the progression of mela-
noma and the influence of HGF on CD44v6 are unknown, immunohistochemistry of melanocytic
lesions and the dependence of c-Met mediated signalling on the co-expression ofCD44v6 in melano-
cytes and melanoma cell lines from different stages (primary melanoma: WM35, WM793, WM278,
SBcl2; metastatic melanoma: WM9, WM164,1205Lu, 451Lu) after HGF-stimulation were studied.
Changes in c-Met and CD44v6expression were analysed at different time points after exposure to
50 ng/ml recombinant human HGF at the RNA level (c-Met, CD44v6, real-time PCR) and on the pro-
tein level (CD44v6, immunoblotting). Immunohistochemistry showed that CD44v6 is mainly repre-
sented in primary melanomas, cutaneous and lymph-node metastases, whereas positive staining in nevi
and visceral metastases of melanomas was rare and weak. The exposure of melanocytes and melanoma
cells to recombinant human HGF leads to an increase ofCD44v6 expression in melanocytes at the
RNA and protein level. Based on these results we want to abrogate the effect of HGF with a neutraliz-
ing antibody, down regulate CD44v6 by using siRNA and investigate on the involved transcription fac-
tors and functional effects after HGF stimulation.

© 2008 The Authors
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Role of the immune system in the pathogenesis of malignant
melanoma in anew genetic mouse model

J. Kohlmeyer, J. Landsberg, E. Gaffal and T. Tiiting Laboratory for Experimental Dermatology,
Department of Dermatology, University of Bonn, Germany

Our group has established a new mouse model for melanoma (HGFxCDK4R24Cmice) where primary
autochthonous melanomas in the skin develop spontaneously and can be induced by neonatal UV
radiation or DMBA treatment. Melanomas spontaneously metastasize into the draining lymph nodes
and the lungs. Here we investigated the role of cellular immune responses in the pathogenesis of mela-
noma. HGFxCDK4R24C mice were treated neonatally with 20 ug DMBA or were left untreated. Mice
with progressively growing melanomas were sacrificed and tumour tissue as well as draining lymph
nodes were harvested for further analyses. The immune infiltrate in primary melanomas of the skin
and the composition of immune cells in metastatic lymph nodes was characterized by immunohisto-
chemistry and by flow cytometry. DMBA induced primary cutaneous melanoma did not show signifi-
cant immune infiltrates of lymphocytes or dendritic cells. In the draining lymph nodes melanoma cells
were found to penetrate into the T- and B-cell areas with a significant decrease of T-cells, particularly
CD8+ T-cells and DC. Interestingly, alltumour-bearing HGFxCDK4R24C mice developed a significant
splenomegaly with a diffuse increase of cells in the red pulp. When primary melanomas were trans-
planted subcutaneously to tumour free mice this phenomenon could also be seen. Therefore splenome-
galy appears to be tumour-induced. These data extend our previous observations showing that
autochthonous melanoma in HGFxCDK4R24C mice appear to effectively evade the cellular arm of the
immune system. We are currently investigating the in vivo function of dendritic cells and cytotoxic
T-cells in tumour-bearing mice using adoptive T-cell transfer experiments.
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Anti-tumour effects of solubilized triterpene acids from Viscum album
L. onmurine and human skin cell lines in vitro

C. M. Strith™, S. Jager®, C. M. Schempp?, A. Scheffler’ and S. F. Martin' 'Department of
Dermatology, University Medical Center Freiburg, Allergy Research Group, 79104 Freiburg, Germany;
Department of Dermatology, University Medical Center Freiburg, Competence Center Skintegral,
79104 Freiburg, Germany; 3Carl Gustav Carus-Institut, 75223 Niefem—Oschelbronn, Germany;
“University of Freiburg, Faculty of Biology, 79104 Freiburg, Germany

Mistletoe (Viscum album L.) contains triterpene acids such as oleanolic acid and betulinic acid in
relatively high amounts. However, due to their poor solubility these interesting compounds have
not been largely used in the clinical setting. For both of these triterpene acids anti-tumourigenic,
anti-inflammatory and anti-microbial effects are reported. Here, we have taken a new approach to
generate water soluble formulations of triterpene acids from mistletoe. Water solubility was
achieved by complexation of triterpene acids with cyclodextrinsas carrier molecules. We tested the
effects of different neutral and alkaline aqueoustriterpene-cyclodextrin solutions on cell viability and
apoptosis of human (HaCaT andCal-39) and murine (B16.F10) skin-derived cell lines and com-
pared them to triterpene acids dissolved in dimethyl sulfoxide (DMSO). We show here that these
solubilized triterpene acids dose-dependently inhibited cell proliferation and induced apoptosis of
HaCaT (immortalized keratinocytes), Cal-39(squamous cell carcinoma) and B16.F10 (melanoma)

cells in vitro. Toxic side effects were observed when DMSO was used as solvent, but not when tri-
terpene acids were solubilized with cyclodextrins. In summary, we have demonstrated the use of
solubilized triterpene acids for induction of anti-tumour effects in vitro. Further experiments will
reveal whether these solubilized triterpene acids are potent in the induction of tumour cell
apoptosis in vivo.
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Macroscopic and microscopic characterization of spontaneous and
UV-induced melanomas in the skin of HGF x CDK4R24C mice

J. Landsberg, J. Kohlmeyer, E. Gaffal and T. Tiiting 'Laboratory for Experimental Dermatology,
Department of Dermatology, University of Bonn, Germany

C57BL/6 mice which carry a mutant cyclin-dependent kinase 4 (CDK4R24C) andoverexpress hepato-
cyte growth factor (HGF) spontaneously develop cutaneousmelanoma at an age of about one year. A
single neonatal dose of erythemal UVB (6kJ/m®) radiation significantly increases the penetrance and
decreases the latency of primary melanomas in the skin. Here we macroscopically and microscopically
characterized spontaneous and UV-induced melanomas in HGFxCDK4R24C mice and investigated
whether primary melanomas show an infiltration with immune cells. Macroscopically, spontaneous
melanomas appear as nodular lesions in the skin whereas UV-induced melanomas showed both nodu-
lar as well as superficially spreading growth. Both types of tumours disseminated to regional lymph
nodes and lungs. Histopathologically, both primary as well as metastatic melanomas were composed of
two types of tumour cells. Epitheloid melanoma cells were arranged in files and nests and were sepa-
rated by thick bundles of much less pigmented, spindle-shaped melanoma cells. Melanoma cell prolif-
eration involved the dermo-epidermal junction and occasionally showed intraepidermal spread,
particularly in UV-induced melanomas. Immunohistological stainings did not reveal significant infiltra-
tion of primary tumours with immune cells. Thus, UV-induced melanomas are morphologically simi-
lar to spontaneous melanomas inHGFxCDK4R24C mice but show a horizontal growth pattern in the
skin more frequently. Future investigations will have to address the molecular and cellular mechanisms
how UV-irradiation promotes melanomagenesis in this genetic melanoma model.
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Resistance of cutaneous T-cell lymphoma cell lines to TNF-ligand-
mediated apoptosis correlates to overexpression of cFLIP and loss of
caspase-10 and Bid

F. K. Braun', B. Hirsch?, M. E. Kadin®, P. Walden', C. Assaf', H. Duerkop®, W. Sterry' and J.
Eberle' 'Charité — Universititsmedizin Berlin, Klinik fiir Dermatologie, Venerologie undAllergologie,
HTCC - Haut Tumour Centrum Charité, 12203 Berlin, Deutschland; >Charité — Universititsmedizin
Berlin, Institut fiir Pathologie, Campus Benjamin Franklin, 12203 Berlin, Deutschland; SHarvard
Medical School, Boston, Massachusetts

Tumour necrosis factor (TNF-x), CD95L/FasL and TNF related apoptosis-inducing ligand (TRAIL),
critically contribute to lymphocyte homeostasis due to their induction of apoptosis, and they may
further represent safeguard mechanisms to prevently mphoma development. Thus there is a high selec-
tive pressure for lymphomas for acquiring resistance to death ligands. This may be different for the
various entities of T-cell lymphomas dependent on their origin and the pathway of tumour develop-
ment.

We investigated eight cutaneous T-cell lymphoma cell lines (CTCL) with regard to their sensitivity to
the three death ligands and compared them to four T-cell acutely mphoblastic leukemia (T-ALL) cell
lines. Four CTCL cell lines derived from CD30(-) mycosis fungoides or Sézary syndrome, whereas four
other cutaneous cell lines derived from CD30(+) cutaneous anaplastic large cell lymphoma (cALCL).
Whereas all T-ALL cell lines revealed general sensitivity to the death ligands, CTCL cell lines revealed
pronounced resistance to TNF-a?and TRAIL, and one of theCD30(-) cell lines was in addition resistant
to agonistic CD95 stimulation. In resistant CTCL cell lines, caspase activation was completely blocked.
In response to CD95 stimulation caspase-10 was cleaved selectively in CTCL cells but not in T-ALL
cells. Resistance to CD95 stimulation in one CTCL cell line and resistance to TNF-alpha in several cor-
related with loss of the respective death receptors (CD95 and TNF-R1, respectively). Several changes of
other apoptosis regulator proteins of the families ofBcl-2 proteins as Bid and Bcl-2 were identified. Sig-
nificant overexpression of cFLIP (cellular FLICE-inhibitory protein) was found in 8/8 CTCL cell lines
whereas in T-ALL cell lines cFLIP was not detectable. Parallels with regard to expression of apoptosis
regulators were seen in PBMCs and biopsies of CTCL patients. Thus, the in vitro study underlines the
significance of apoptosis control for cutaneous lymphoma, furthermore suitable markers can be identi-
fied, which may become targets for therapeutic approaches.
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Use of in vivo confocal laser scanning microscopy for monitoring of
superficial basal cell carcinoma after cryotherapy

V. Ahlgrimm-Siess', M. Horn', S. Koller', A. Gerger® and R. Hofmann-Wellenhof' 'Department of
Dermatology, Medical University of Graz, 8036 Graz, Austria; “Department of Oncology, Medical
University of Graz, 8036 Graz, Austria

The confocal scanning laser microscopy (CLSM) enables the examination of skin tissue in vivo at
nearly histologic resolution. CLSM features of basal cell carcinomas (BCCs) have already been
described in the literature and correlate well with histology. Typical findings of superficial BCCs in
CLSM are elongated nuclei of tumour cells oriented along the same axis, increase of tortuous vessels
and presence of prominent collagen bundles within the surrounding stroma. We included five consecu-
tive patients with a total number of 10 histological proven superficial BCCs of the trunk and moni-
tored tissue changes 5 and 24 h after standardized cryotherapy by means of CLSM. All BCCs showed
characteristic findings in CLSM before cryotherapy. Five hours after therapy, all BCCs showed numer-
ous necrotic cells indicated by bright pycnotic nuclei within basal epidermal layers and incipient blis-
tering. Seven BCCs showed also tissue damaging within upperdermal layers and displayed necrotic
cells in next proximity to collagen bundles. After removal of necrotic tissue 24 h after cryotherapy,
connective tissue with pycnoticcells beneath collagen bundles was displayed in all cases. Our prelimin-
ary results suggest that the presence of pycnotic cells within basal epidermal layers and upperdermal
structures with blistering are followed by ablation of tumour tissue after cryotherapy. A second
cryotherapy should be considered if tissue damaging through upper dermal layers indicated by pycno-
tic cells next to collagen bundles can not bedetected 24 h after therapy. The predictive value of the
method has to be proven by long-term follow-upexaminations, but in our opinion CLSM holds pro-
mise in the diagnosis and monitoring of effective cryotherapy of superficial BCCs.
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Platelets support vascular integrity in inflammation and tumour
angiogenesis

T. Goerge"?, B. Ho-Tin-Noe', C. Carbo Cots', S. Cifuni' and D. D. Wagner' 'Department of
Pathology, Harvard Medical School, Boston; 2Universitétsklinikum Miinster, Hautklinik, Miinster
Platelets are required for plug formation upon traumatic vessel injury. They have also been reported to
support vessel stability - the precise mechanism still being a matter of current research. This study
investigated the role of platelets for vessel stability during inflammation and angiogenesis in the micro-

circulation of the skin. We made the surprising discovery that, during thrombocytopenia, inflamma-
tion (Irritant contact dermatitis; reverse Arthus reaction) and tumour angiogenesis (melanoma) led to
severe skin hemorrhage. By imaging the cutaneous Arthus reaction and melanoma growth through a
skin window, we observe in real-time the loss of vascular integrity and the kinetics of skin hemorrhage
in thrombocytopenic mice. Bleeding — mostly observed from small venules - occurred as early as
20 min upon challenge, pointing to a fundamental continuous need for platelets to maintain vascular
integrityin inflamed and angiogenic microcirculation. Importantly, thrombocytopenic mice didnot
bleed in uninflamed tissue. Platelet transfusion experiments showed that 10% ofplatelet count is suffi-
cient to prevent inflammatory hemorrhage. Geneticallyengineered mice revealed that maintenance of
vessel integrity is independent of the major platelet adhesion receptors, indicating that this platelet
function completely differs from that in primary hemostasis. Our studies reveal that platelets play a
crucial role for the maintenance of vascular integrity during inflammation and tumour angiogenesis.
Targeting platelets and thus modifying vascular integrity may be an interesting strategy for inhibition
of tumour survival and inflammation.
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Defects in dna mismatch repair do not account for early onsetbasal
cell carcinoma

M. A. van Steensel !Universitiitskrankenhaus Maastricht, Dermatologie, Maastricht, Niederlande;
2GROW research school for growth and development, Maastricht, Niederlande

Genetic factors contribute considerably to the risk of developing basal cell carcinoma(BCC), particu-
larly in Gorlin syndrome. However, a small cohort of patients aged 40or less do not have clinical
symptoms of this syndrome, but still develop basal cellcarcinoma at a young age. Defects in DNA
mismatch repair have been associated with development of hereditary as well as sporadic forms of
skin cancer. Also, microsatellite instability has been found in sporadic BCCs . We therefore hypothe-
sized that inherited mismatch repair defects, manifesting as instability of microsatellites, might contri-
bute to the development of BCC at a young age. We examined twenty-two patients with multiple
BCCs before the age of 40 for evidence of microsatellite instability using DNA isolated from sun-
exposed and non-exposed skin and peripheral blood leucocytes. Exposure to known environmental
risk factors was excluded by means of a questionnaire. We screened the PTCHI1 gene for pathogenic
mutations by direct sequencing of all exons and intron-exon boundaries. Microsatellite-instability
status was established in all DNA sources by amplifying mononucleotide repeats BAT-26, BAT-25,
NR-21, NR-22 and NR-24. We found no pathogenic mutations in PTCHI in any of the patients. We
noted no size difference in mononucleotide repeats in any patient sample. Thus, microsatellite
instability was not detected in tissue samples or in germ line DNA. We conclude that our study does
not support a causative role for defects in mismatch repair in the development of multiple early onset
BCCs.
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Paired basic amino-acid-cleaving enzyme 4 in human melanoma - a
novel player in tumour cell invasiveness?

M. Bshm', A. Mastrofrancesco"?, A. Koch', M. Schiller!, J. Spencer3, K. U. Schallreuter® and

T. A. Luger' 'Department of Dermatology, University of Miinster, 48149 Miinster, Germany;
’Instituto Dermatologico San Gallicano, Rome, Italy; *Department of Biomedical Sciences, University
of Bradford, Bradford, UK

Basic amino-acid-cleaving enzyme 4 (PACE4) is a member of the prohormoneconvertase (PC) family
that consists of at least eight different serine endoproteases with overlapping substrate specificities. Due
to their well established enzymatic activity on prohormones such as pro-opiomelanocortin, PCs - espe-
cially PC1/3 and PC2 — have been investigated in cutaneous biology mainly with regard to pigmenta-
tion and generation of pro-opiomelanocortin-derived peptides. Here we investigated the role of PCs,
especially PACE4, in melanoma cell biology. Expression analysis of a large panel of human melanoma
cell lines revealed dramatically increased levels of PACE4 in the majority of transformed melanocytes
as compared to normal melanocytes. Immunohistochemical analysis confirmed PACE4 immunoreactiv-
ity in situ in 89% of47 tumour specimens. To precisely investigate the impact of increased expression
ofPACE4 in melanoma cells we ectopically expressed ratPACE4 in A375 melanomacells. Aberrant
PACE4 expression did not have any effect on cellular proliferation but interestingly increased pigmen-
tation as measured by melanin assay. Most importantly, ectopic expression of ratPACE4 led to
increased matrix metalloprotease(MMP)1 and 2 expression and enhanced gelatinase activity as shown
byzymography. Invasion assays in vitro revealed a significantly increased invasionactivity of the PACE
transfectants as compared to vector-alone transfected cells re-emphasizing the role of MMP2 in
tumour cell invasion. Our data unravel members of the PC family such as PACE4 as novel players in
melanoma biology and suggest a role for them in tumour cell invasion. In light of the recent pharma-
cological development of specific PC inhibitors these findings may also have therapeutic value for the
treatment of patients with melanoma.
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Characterization of a mouse model to investigate lymphocyte homing
to human melanoma

C. Weishaupt', G. F. Murphy?, T. S. Kupper' and R. C. Fuhlbrigge' 'Brigham and Women’s
Hospital, Department of Dermatology, 02115 Boston, USA; *Brigham and Women’s Hospital,
Department of Pathology, 02115 Boston, USA

We have previously shown that blood vessels in human metastatic melanoma do not, in general,
express leukocyte adhesion receptors, effectively blocking entry of cytotoxic lymphocytes and restrict-
ing the anti-tumour immune response. Based on these results, we hypothesize that modulation of
tumour vasculature to express adhesion receptors will enhance immune responses to melanoma,
resulting in more effective vaccination protocols. To study vascular adhesion receptor expression and
lymphocyte extravasation within melanoma, we developed a humanized mouse model of melanoma
progression. As tumour angiogenesis is proposed to occur from surrounding tissues we implanted
human A375 melanoma cells into human skin xenografts 3 weeks after transfer onto RAG—/-JAK—/—
mice in order to study development of melanoma nodules within a human tissue microenvironment.
Three weeks after tumour cell injection, tumour nodules formed inside the skin grafts and presented
morphology similar to fresh human melanoma metastases. Immunohistochemical examination of
tumour vasculature using a species specific CD31 antibody showed human and mouse vessels
throughout the tumours. A time course study indicated that mouse vessel penetration of human skin
xenografts started between day 5 and 10 after engraftment. In the same time frame, preexisting
human vessels gained continuity with the mouse circulation as identified by in vivo staining of
human endothelium with FITC labelled Lectin specific for human endothelia. Over 10 weeks, increas-
ing numbers of mouse vessels penetrated the graft while the number of human vessels was continu-
ously reduced. Adoptive transfer of human lymphocytes to grafted mice resulted in infiltration of
human skin xenografts. We conclude that the xenograft model can be used for human lymphocyte
homing studies that focus on lymphocyte extravasation in individual vessels labelled for species speci-
ficity. Analysis of tumour infiltrates in this model needs to consider whether infiltration occurs
through human or mouse vessels. Studies should be restricted to a time frame of 10-20 days after
graft implantation based on the time dependent decline of human vessels inside the grafts. Previously
published studies using human skin xenografts to study lymphocyte homing need to be interpreted
with regard to these findings.
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Proteins of the Bcl-2 family are involved in Bcl-xAK-mediated
apoptosis

A. M. Hossini', B. Gillissen?, C. Schwarz', B. Kurbanov', P. Daniel’ and J. Eberle' 'Charité —
Universititsmedizin Berlin, CCM, Department of Dermatology and Allergy, Skin Cancer Center,
10117 Berlin, Germany; *Charité — Universitiitsmedizin Berlin, CB, Department of Hematology,
Oncology and Tumour Immunology, 13125 Berlin, Germany

Bcl-2 proteins are crucial in the control of apoptosis via the mitochondrial pathwayand exert both
proapoptotic and antiapoptotic functions. Most antiapoptotic proteins contain four Bcl-2 homology
domains (BH 1-4), whereas the proapoptotic proteins may lack one or several BH domains. All the so
far described proapoptotic Bcl-2proteins carry BH3. The bcl-x gene gives rise to several alternative
splice products resulting in proteins with distinct functions, e.g. the antiapoptotic Bcl-xL with all four
BH domains and the proapoptotic Bcl-xS (BH3 and BH4). In a previous study, we reported the identi-
fication of Bcl-xAK, a novel Bcl-2 protein with a unique BH domain structure (BH2 and BH4), and
we showed that its overexpression triggered apoptosisin human melanoma cells. Here, we investigated
the mechanism of apoptosis induction by Bcl-xAK. A replication-deficient, tetracycline-regulatable
(Tet-Off) adenoviral vector was constructed for its overexpression. With the strong expression of Bcl-
xAK after infection and tetracycline withdrawal, apoptosis was efficiently induced in human melanoma
cell lines demonstrated by DNA fragmentation analysisand identification of sub-G1 cells. Also efficient
activation of the caspase cascade(caspase-3, -6, -7 and 8) was found, unlike to the situation previously
found after stable and transient plasmid transfection. By examining the involvement of otherBcl-2 pro-
teins, we observed that both Bax and Bak activity contributed toBcl-xAK-mediated induction of apop-
tosis, whereas overexpression of Bcl-2 largely blocked apoptosis by Bcl-xAK. These results elucidate
molecular mechanisms of Bcl-xAK-induced apoptosis. Future studies will further clarify the proapopto-
tic pathways which are of particular interest for melanoma as they are not related to theBH3 domain,
unlike to other proapoptotic Bcl-2 proteins.
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SOX10 but not BRN2 is required for nestin expression in human
melanoma cells

A. Flammigerl, A. L. Cook? R. Besch!, R. A. Sturm® and C. Berking' 'Ludwingaximilians—
Universitit Miinchen, Klinik und Poliklinik fiir Dermatologie undAllergologie, 80337 Miinchen,
Germany; °The University of Queensland, Institute of Molecular Bioscience, St. Lucia, Australia
Nestin is an intermediate filament protein and a marker of neuroectodermal stemcells indicating
multi-potentiality and regenerative capability. In melanoma tissues, nestin re-expression was demon-
strated and correlated with tumour progression.Activation of the nestin neural enhancer was shown
to be dependent on the binding of class IIl POU transcription factors, among which Brain-2 (BRN2,
POU3F2) was suggested to play a key role. BRN2 expression was demonstrated in melanocyte precur-
sors and correlated inversely with differentiation. BRN2 was also found in melanoma and implicated
in control of proliferation. However, the effector genes ofBRN2 remain unknown and it is not clear
if BRN2 regulates nestin expression in melanoma. We found nestin and BRN2 mRNA in almost all
of 13 analyzed melanoma cell lines of different progression stages, but expression levels of nestin did
not correlate with expression levels of BRN2. Protein expression of nestin was detected in 11/13 and
BRN2 in 7/13 melanoma cell lines independent of progression stage. Downregulation of BRN2 by
small interfering (si) RNA did not alter nestin expression in melanoma cells. However, inhibition of
BRN2 led to a decreased migratory ability of the melanoma cells, which was also observed after
siRNA-mediated downregulation of nestin. POU proteins, such as BRN2, commonly cooperate with
SOX proteins by binding toa nearby DNA site for their action. Since SOX10 has been shown to inter-
act withBRN2, SOX10 was inhibited in melanoma cells. This led to decreased levels of BRN2and of
nestin. Thus, SOX10 but not BRN2 seems to be required for nestin expression in human melanoma
cells.
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Firm adhesion of melanoma cells to endothelial cell derived ultra
large von Willebrand factor fibres under shear flow conditions

E. Schnaeker', T. Goerge', E. Stmzyk‘, B. Poeppelmannl, M. F. Schneider?, C. Gorzelanny',

M. Steinhoff' and S. W. Schneider' 'Universitiitsklinikum Miinster, Hautklinik, 48149 Miinster,
Germany; *Universitiit Augsburg, Biophysik, Augsburg, Germany

Tumour endothelial crosstalk is the basis of efficient tumour cell extravasation, a pivotalstep in hematogen-
ous metastasis. Melanoma cell supernatant induced PARlactivation is - at least partially - mediated by
tumour secreted MMP-1. Endothelial cell activation leads to a prompt luminal secretion of ultra large von
Willebrand factor (VWEF) fibres, P-selectin and IL-8 using a microfluidic device mimicking in vivo blood
flow. Our data indicate that this haemostatic active VWF released by endothelial cells(EC) and immobilized
at the vessel wall occurs within seconds upon melanoma cell exposure. Surprisingly, high molecular weight
multimers of VWF were found to for melongated fibre-like structures (>200 um in length) on the EC cell
surface. After application of platelet-poor plasma during a 5 min stimulation time cell surface attached pla-
telets were found to be almost exclusively sticking to VWF fibres. Furthermore, these VWF fibres are cap-
able to anchor melanoma cells under flow conditions. Therefore, luminal immobilized VWF network plays
a pivotal role in firm adhesion of melanoma cells to the vessel wall under shear flow conditions. This report
provides evidence for a new concept of efficient and instantaneous tumour-endothelial communication via
a functional MMP-1/PAR1 axis. Melanoma cell derived MMP-1 canonically cleaves endothelial expressed
PAR1 and apparently paves the metastatic path generating a prothrombotic, proinflammatory and cella
dhesive endothelial surface. Moreover, we show that von Willebrand factor firmly binds melanoma cells
under high shear flow conditions and therefore may play apivotal role in tumour progression.
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Tumour immune escape by the loss of homeostatic chemokine
expression

A. Pivarcsi', A. Miiller?, A. Hippe‘, J. Rieker', A. van LieropB, M. Steinhoff*, S. Seeliger‘,

R. Kubitza', U. Pippirs', S. Meller', P. A. Gerber', R. Liersch®, E. Bnemann', E. Sonkoly',

U. Wiesner', T. K. Hoffmann?, L. Schneider’, R. Piekorz®, E. Enderlein’, J. Reifenbergerl,

U. Rohr®, R. Haas®, P. Boukamp’, I. Haase®, B. Niirnberg®, T. Ruzicka’, A. Zlotnik'® and

B. Homey' 'Department of Dermatology, Heinrich-Heine-University Dsseldorf, 40225 Dsseldorf: Department
of Radiation Oncology, Heinrich-Heine-University Dsseldorf, 40225 Dsseldorf; *Department of
Otorhinolaryngology, Heinrich-Heine-University Dsseldorf, Dsseldorf; *Departments of Dermatology,
Hematooncology and Pediatrics, University of Mnster, Mnster; *Department of Biochemistry, Heinrich-Heine-
University Dsseldorf, Dsseldorf; “Department of Hematology, Oncology and Clinical Immunology, Heinrich-
Heine-University Dsseldorf, Dsseldorf; ”German Cancer Research Center, Department Genetics of Skin
Carcinogenesis, Heidelberg; *Department of Dermatology, University of Cologne, Cologne; *Department of
Dermatology, Ludwig-Maximillians-University Munich, Munich; '°Neurocrine Biosciences Inc., San Diego

The novel keratinocyte-specific chemokine CCL27 plays a critical role in the organization of skin-associated
immune responses by regulating T cell-homing under homeostatic and inflammatory conditions. Here we
demonstrate that human keratinocyte-derived skin tumours may evade T cell-mediated anti-tumour
immune responses by down-regulating the expression of CCL27 through the activation ofEGFR-Ras-
MAPK-signalling pathways. Compared to healthy skin, CCL27 mRNA and protein expression was progres-
sively lost in transformed keratinocytes of actinick s, basal and sq s cell carcinomas. In vivo,
precancerous skin lesions as well as cutaneous carcinomas showed significantly elevated levels of phosphory-
lated ERK compared to normal skin suggesting the activation of EGFR-Ras signalling pathways in keratino-
cyte-derived mali ies. In vitro,
EGF or transfection of the dominant active form of the Ras oncogene (H-RasV12) suppressed while an
EGFR-tyrosine kinase inhibitor increased CCL27 mRNA and protein production in keratinocytes. In mice,
neutralization of CCL27 led to decreased leukocyte recruitment to cutaneous tumour sites and significantly

stimulation of the EGFR-Ras signalling pathway through

enhanced primary tumour growth. Collectively, our data identify a novel mechanism of skin tumours to

evade host anti-tumour immune responses.

P244
Contribution of Rac1 to the formation of malignant sweat gland
tumours in mice

K. Behrendt', C. Niemann? R. Pofahl', T. Krieg"2 and I. Haase'? 'Department of Dermatology,
University of Cologne, 50924 Cologne, Germany; *Centre for Molecular Medicine, 50924 Cologne,
Germany

The small GTP binding protein Racl can regulate the proliferative potential as well asadhesion and migra-
tion of epidermal keratinocytes. It plays an important role inepidermal wound healing and the morphogen-
esis of hair follicles. Over- expression and constitutive activation of Racl have been described in squamous
cell carcinomas of the skin and mucosa. We have asked whether activation of Racl was sufficient to cause
progression of benign skin lesions to invasive tumours. Mice with epidermis specific expression of delta n
LEF, a truncated version of the transcription factor LEF (K14AnLEF transgenic mice), develop sebaceous
adenomas of the skin. We have activated Racl signalling in these benign skin lesions by crossing mice
expressing a mutated version of Racl, L61Racl, as a transgene under the control ofthe keratin 14 promoter
(K14RaclL61 mice) to K14AnLEF transgenic mice. ResultingK14AnLEF/K14Rac1L61 double transgenic mice
developed, in addition to sebaceous adenomas, fast growing, poorly differentiated, invasive skin tumours at
low frequency. These tumours stained positive for keratin 14 but only focally expressed markers of squa-
mous epithelial differentiation. Instead, expression of markers of sebaceous differentiation could be demon-
strated. These tumours did not develop in K14AnLEF single transgenic mice or in K14RaclL61 mice. We

d

conclude that constitutive activation of Racl contributes to the p ion of sebaceous to inva-

sive sebaceous tumours of the skin.
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ADAM-9 mediates heterotypic interactions of melanoma cells
andfibroblasts

P. Zigrino‘, ]. Steigerl, R. Nischt!, J. W. Fox? and C. Mauch' ’Department of Dermatology,
University of Cologne, 50937 Cologne, Germany; *Department of Microbiology, University of Virginia,
Charlottesville, USA

Invasion and metastasis of human tumours are multistep processes requiring cell-cell and cell-matrix
interactions with cellular and structural constituents of the host stroma. During these processes,
tumour cells modify the extracellular environment either directly, or indirectly through the interaction
with stromal cells, and produce a microenvironment suitable for their growth and migration. In the
recent years the family of ADAMs proteases (A Disintegrin And Metalloproteinase) has acquired an
important role in tumour invasion and their multifunctionality with proteolytic and adhesive functions
has suggested a pivotal role for these proteins in a variety of physiological and pathological conditions.
‘We have previously shown that ADAM-9 is strongly expressed in human melanoma at the tumour-
stroma border where direct or indirect interactions between tumour cells and fibroblasts occur. To
analyse the role of ADAM-9 in the interaction of melanoma cells and stromal fibroblasts, we have pro-
duced in eukaryotic system there combinant disintegrin-cysteine domain. Melanoma cells of various
invasive abilities and human primary fibroblasts from different donors adhered to immobilized recom-
binant protein in an Mn2+-dependent fashion suggesting that integrins mediate this process. Inhibi-
tion studies showed that adhesion was mediated by beta-lintegrin receptors and independent of the
RGD recognition motif. Interestingly, stimulation of high but not of low invasive melanoma cells with
soluble recombinant disintegrin-cysteine domain resulted in an enhanced de novo synthesis of MMP-
2. To investigate the role of ADAM-9 in mediating cell-cell interactions we used the soluble DisCys-
His domain to interfere with melanoma cells adhesion to fibroblasts. In this system we obtained a 40%
inhibition of cell-cell adhesion. In addition, downregulation of ADAM-9 protein in melanoma cells by
siRNA to 50% was associated with a 30% decrease of adhesion to fibroblasts. Moreover, ADAM-9
depletion infibroblast and its silencing in melanoma cells, resulted in a reduction of 70% of total het-
erotypic cell adhesion. In summary, these results suggest that up-regulation of ADAM-9 expression
inhuman melanoma might play an important role in mediating cell-cell contacts and contributes to
proteolytic activities in the tumour microenvironment.
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IL-31 receptor alpha expression in epidermal keratinocytes is
modulated by cell differentiation

R. Heise', Y. Marquardt', S. Joussen', M. Neis', A. Dreuw?, P. C. Heinrich?, H. F. Merk', H.
Hermanns® and J. M. Baron' 'RWTH Aachen, Department of Dermatology and Allergology, 52074
Aachen, Germany; RWTH Aachen, Department of Biochemistry, 52074 Aachen, Germany

Recently, interleukin (IL)-31 has been identified as a 4-helix bundle cytokine that is expressed by acti-
vated T cells preferentially by T-cells skewed toward a TH2-typecytokine profile. While an enhanced
expression of IL-31Rx?has been described in inflammatory skin diseases, the influence of cell differen-
tiation on the expression ofthe IL-31 receptor in skin cells was largely unknown. Therefore we analyzed
the effects of the cellular differentiation state on epidermal mRNA and protein levels ofIL-31Ro2in cul-
ture conditions when epidermal cultures exhibit predominantly basal, spinous, and granular cell phe-
notypes. Interestingly, IL-31Ro?mRNA completely disappeared during the process of differentiation
and already at the transition from basal to spinous phenotype (d5) hardly any mRNA was detectable
by quantitative RT-PCR. Expression of OSMRS?mRNA was decreased on day 5 but not significantly
altered during the late phases of keratinocyte differentiation. Using an IL-31Raspecific antibody we
confirmed a strong down-regulation of the receptor at the protein level when differentiation of NHEK
was induced by culturing the cells in growth medium containing 1.4 mM Ca2+ for more than 3 days.
Protein expression was not traceable in terminal differentiated keratinocytes (day 15) resembling a
granular cell phenotype. Additionally, we found no IL-31RaZexpression in dermal fibroblasts or pri-
mary human melanocytes. Monocytes stimulated with 1000 U/ml IFNy?for 48 h revealed a strong
upregulation of IL-31Roa?expression. Loss of receptor expression in late-stage keratinocytes conse-
quently led to a loss of cytokine responsiveness: while proliferating keratinocytes respond to IL-31
treatment with increased tyrosine phosphorylation of STAT3, we could not detect any STAT activation
in differentiated keratinocytes. In contrast, stimulation with OSM resulted in STAT3 tyrosine phos-
phorylation irrespective of the differentiation state which indicates that differentiated keratinocytes do
respond to cytokine treatment in general. Therefore in vitro studies analyzing the effects of the novel
cytokine IL-31 on epidermal keratinocytes should consider the variation of IL-31RaZexpression which
depends on the status of cellular differentiation.
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Expression of matrix metalloproteinases, cytokines and connexins in
diabetic and non-diabetic human keratinocytes before and after
transplantation

J. M. Brandner', S. Zachejaz, P. Houdek!, I. Moll' and R. Lobmann® !Universitiitsklinikum
Hamburg-Eppendorf, Klinik und Poliklinik fiir Dermatologie und Venerologie, 20246 Hamburg,
Deutschland; *Otto-von-Guericke Universitit Magdeburg, Abteilung fiir Endokrinologie und
Stoffwechsel, 39120 Magdeburg, Deutschland

Wound healing is known to require a well-organized balance of numerous factors, e.g. cytokines,
matrix metalloproteinases (MMPs) and their inhibitors, as well as direct cell-cell communication (con-
nexins, Cx). Disruption of this balance may lead to the formation of chronic wounds such as diabetic
foot ulcers. The transplantation ofautologous keratinocytes is a promising therapy for diabetic foot
ulcers, however little is known about what happens on molecular level. Therefore, we intended to char-
acterize keratinocytes from diabetic and non-diabetic origin before and after transplantation. We iso-
lated human keratinocytes from diabetic and non-diabeticorigin and transplanted them into an ex-vivo
wound healing model. To characterize the keratinocytes we investigated mRNA expression of MMP1,
2 and 9, TIMP1 and 2,IL-18, TNFa, Cx26 and Cx43 by using quantitative PCR and, for Cx, localisa-
tion by using immunofluorescence microscopy. We found no significantly increased expression of the
molecules investigated in cultured keratinocytes from diabetic compared to non-diabetic origin, even
though there were significant differences forMMP-2, IL1-8 and TNFa in skin biopsies. Expression of
IL-18 was significantly lower in keratinocytes from diabetic origin. Interestingly in the course of
wound healing, differences in the dynamics of expression of MMP-1, IL-18 and Cx43 were observed.
Our results suggest that keratinocytes from diabetic origin are as capable for transplantation into
chronic wounds as keratinocytes from healthy origin at the starting point of therapy. However, differ-
ences in expression dynamics later on might reflect the systemic influence of diabetes resulting in a
memory of the transplanted keratinocytes.

P248 (V03)

Cancer-retina antigens as paraneoplastic antigens in melanoma-
associated retinopathy

A. Bazhin', C. Dalke?, O. Abschuetz', R. Dummer®, P. Philippov", J. Graw?, D. Schadendorf', V.
Umanskyl and S. Bichmueller' 'German Cancer Research Center, Skin Cancer Unit, Heidelberg,
Germany; GSF-National Research Center for Environment and Health, Institute of Developmental
Genetics, Neuherberg, Germany; *Department of Dermatology, University Hospital Zurich, Zurich,
Switzerland; *Department of Cell Signalling, M.V. Lomonosov Moscow State University, Moscow,
Russia

Melanoma-associated retinopathy (MAR) is a rare paraneoplastic neurological syndrome characterized
by retinal degeneration in melanoma patients. The main photoreceptor proteins have previously been
found to be expressed as cancer-retina antigens in melanoma. Here, we present evidence that cancer-
retina antigens can function as paraneoplastic antigens in MAR. Expression of these antigens and auto-
antibodies against arrestin and transducin were detected in MAR patients. To investigate this phenom-
enon comprehensively, we used ret transgenic mice which develop spontaneously skin melanoma as a
murine model for MAR. Retinal degeneration in tumour-bearing mice was frequently detected by elec-
troretinogram and eye histology. We observed degeneration of photoreceptor cells, bipolar cells and
pigment epithelium as well as retinal detachment. In most cases these defects were combined. Cancer-
retina antigens were expressed in tumours of these mice and autoantibodies against arrestin were
revealed in some sera. Adoptive transfer of splenocytes and sera from tumour-bearing, but not from
healthy mice, into wild-type mice led to the induction of retinopathy in 25% of the animals. We sug-
gest that MAR can be mediated by humoral and/or cellular immune responses against a number of
cancer-retina antigens, and may function as paraneoplastic antigens in MAR.
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Isolation and characterisation of human melanocytes for clinical use
C. Fieber"?, U. Anderegg"?, A. Emmendérffer and J. C. Simon"? 'Universitiit Leipzig,
Translationales Zentrum fiir Regenerative Medizin (TRM), 04103Leipzig, Deutschland; *Universitit
Leipzig, Klinik fiir Dermatologie, Venerologie und Allergologie, 04103Leipzig, Deutschland; *Euroderm
GmbH, 04229 Leipzig, Deutschland

Despite significant progresses in tissue engineering and cell biology there is still an unmet need for
treating patients suffering from vitiligo. The disease is characterized by depletion of melanocytes in
more or less extended areas of the skin. In correlation to the extent and localisation of the depigmen-
ted areas patients ask for medical treatment. Today the treatment regimen includes dermabrasio fol-
lowed by transplantation of a mixture of keratinocytes and melanocytes taken from biopsies ofnon-
affected areas. The transplantation is supported by treatment with an excimer laser. However, this
modern treatment is restricted to few centres, <5 atleast in Germany. The hair follicle bulge area is an
abundant easily accessible source of actively growing pluripotent adult stem cells. These cells can be
differentiated into various cell lineages, e.g. keratinocytes and melanocytes amongst others. Euroderm
GmbHuses ORS (outer root sheath) technology and possesses the technological know-how for generat-
ing autologous keratinocytes. The strategic concept of this translational project is to isolate and propa-
gate melanocytes and keratinocytes, preferentially from ORS cells, or alternatively from skin biopsies,
in order to achieve sufficient quantities. A mixture of these cells will then be administered to the
affected skin of a patient. The technical challenge lies in the definition of optimal culture conditions to
foster the growth of melanocyte precursors. Additionally the culture conditions have to meet GMP
requirements. The results of these preclinical studies will then be the prerequisite for starting clinical
trial (Phase I).

P250

Activation pattern of MAPK and NF-kappaB pathways in skin cancer
and inflammation

M. Kekus', M. Flaig‘, T. Biedermann?, T. Ruzicka' and R. A. Rupec‘ Klinik und Poliklinik fiir
Dermatologie und Allergologie, der LMU Miinchen, 80337 Miinchen; *Hautklinik, der Eberhard-
Karls-Universitit Tiibingen, 72076 Tiibingen

The transcription factor NF-kappaB, most often composed of p50 and p65/RelA, is a crucial mediator
of inflammatory processes. Inflammatory stimuli that are capable of activating the catalytic IkappaB
kinase 2 (IKK2) result in serine-phosphorylation, ubiquitination and subsequent degradation of Ikap-
paBalpha which allows translocation of NF-kappaB to the nucleus. In addition to degradation of Ikap-
paBalpha, phosphorylation of the transactivating subunit RelA is an essential regulatory step for its
transcriptional activity. The three typical elements of a classic MAPK cascade are a MAPK, a kinase
that activates the MAP2K and the kinase that activates the MAP2K. The extracellular signal-regulated
kinase (ERK), the Jun-Nterminal kinase (JNK) and p38 MAPK are the most common cascades. Up to
the level of the MAPKs, the cascades resemble a funnel, as each MAPK can be activated by two
MAP2K which in turn are activated by multitudinous MAP3Ks. Both NF-kappaB and the MAPK cas-
cades are involved in inflammatory processes as well as carcinogenesis. In mice lacking skin-specifically
NF-kappaB/RelA, we observed a significantly retarded initiation of skin cancer development following
treatment with DMBA and TPA, pointing to a key role of RelA in skin carcinogenesis. Staining of sec-
tions from human spinocellular carcinoma demonstrated weak phosphorylation of RelA at Ser536,
accompanied by weak IKK activation. In contrast phosphorylation atSer276 was strong, accompanied
by a respective activation of MSK1 in MPM2positive cells. c-Jun phosphorylation was also clearly visi-
ble with a respective phospho-specific antibody, associated with respective JNK1/2 activation. We com-
pared the reaction pattern observed in spinocellular carcinomas with lichenruber, atopic eczema and
psoriasis. In contrast to spinocellular carcinomas we detected a strong phosphorylation at Ser536 and
its kinase IKK, whereas Ser276was barely visible, despite MSK1 activation. This points to a different
function of NF-kappaB/RelA depending on the respective phosphorylated site. Whereas c-Jun was acti-
vated in Lichen ruber, this was not the case in atopic eczema and psoriasis. This difference in signal
transduction may be a reason why lichen ruber cantransform.
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Viability and proliferation of fibroblasts, keratinocytes and hacat-cells
influenced by polihexanide

C. Wiegand', M. Abel’, A. Kramer®, P. Ruth? and U. Hipler' 'Klinik fiir Dermatologie und
dermatologische Allergologie, Labor, 07743 Jena, Deutschland; *Lohmanne-Rauscher GmbH&Co.KG,
56579 Rengsdorf, Deutschland; “Institut fiir Hygiene, 1740 Greifswald, Deutschland

Aim: Wound dressings combined with antimicrobial agents are increasingly utilized in the treatment
of critical colonized or infected chronic wounds. Povidene-iodine andoctinedine are considered more
or less equivalent for disinfecting of acute wounds, whereas polihexanide is regarded first choice for
chronic wounds because of its good skin tolerance beside its antimicrobial effects. Furthermore, a posi-
tive influence of polihexanide on wound closure was observed in individual clinical cases. Therefore
we investigated the influence of polihexanide on viability and proliferation of three skin connected cell
lines.

Methods: Viability and proliferation of human fibroblasts, keratinocytes and HaCaT-cells were investi-
gated via microscopic evaluation of live and dead cells (analySIS®?3.1 Soft Imaging System GmbH,
Germany) and by means of the ATPLite™-M kit (Packard Bioscience BV, The Netherlands). To distin-
guish between live and dead the cells were stained with SYTO-13 and Ethidiumhomodimer-2(Molecu-
lar Probes, U.S.). The luminometric ATP assay is based on the detection of light generated by the ATP
dependent enzymatic conversion of D-luciferin by luciferase.

Results: A significant increase of the proliferation of human keratinocytes and HaCaT-cells by polihex-
anide was found (significant versus control: 0.2-2 ug/ml). In these concentrations a slightly positive
effect on viability of all cell types could be noted. In higher concentrations a decrease of viability and
proliferation was observed dose-dependently.
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Conclusions: These in vitro results (obtained with two different methods) demonstrate an impressive
positive influence of polihexanide on the proliferation of different cell types. The observations are in
accordance with in vivo studies recently published (Kramer et al. 2004). Therefore polihexanide seems
to be an ideal antimicrobial substance in wound dressings for treating chronic wounds because of its
low cytotoxicity, good skin tolerance and positive influence on proliferation.
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Human dermis-derived cells demonstrate strong features of
controlled mesodermal differentiation

S. Tiede!, J. Kajahnz, S. Danner?, V. Tronnier’, C. Kruse?, R. Paus' and C. Zechel® 'Universitit zu
Liibeck, Klinik fiir Dermatologie, Allergologie und Venerologie, 23538Liibeck, Deutschland;
2Universitiit zu Liibeck, Fraunhofer, IBMT, 23538 Liibeck, Deutschland; *Universitiit zu Litbeck,
Klinik fiir Neurochirurgie, 23538 Liibeck, Deutschland

Multiple tissue niches in the human body are now recognized to harbour adult stem cells. Here, we
have examined a panel of putative stem cell/progenitor markers on progenitor cells derived from
mechanically and enzymatically processed adult human scalp skin, which may serve as a convenient
and abundant source of adult human progenitor cell populations. After removal of the epidermis,
adherent growing cells ofa purposely heterogenous mixture of intradermal cells (including sweat
glands, fibroblasts, and hair follicle-derived cells), were propagated up to 17 passages in serum free or
serum-supplemented medium as well as in specific minimal media with defined supplements (‘B27
supplement’, BIT 9500), cocktails of selected mitogens/peptides, as well as defined growth supports
(fibronectin, laminin, orotherwise coated flasks and glass coverslips). The diverse cell populations gen-
erated in this manner were then tested for spontaneous differentiation markers by immunocytochemis-
try and RT-PCR. Interestingly, human skin-derived stem/progenitor cells obtained in this manner
exhibit a strong differentiation pattern of mesodermal lineage (e.g. SMA+). This intriguingly differen-
tiation potential of progenitor cells contained in normal, aging human scalp skin (mean age:
50 * 5 years) warrants systemic follow-up, since it raises the possibility that adult human skin-derived
progenitor cells can serve multiple cell-based therapy purposes for regenerative medicine.
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The transcriptional response to distinct growth factors is impaired in
Werner syndrome cells

A. Lutomska', A. Lebedev', K. Holzmann!, J. Kraus', H. Kestler', R. Voit', K. Scharffetter-
Kochanek' and S. Iben' !Universitit Ulm, Dermatologie, 89081 Ulm

The Werner syndrome protein (WRN) is mutated in Werner Syndrome (WS) and plays a role in telo-
mere maintenance, DNA repair and transcription. WS represents a premature aging syndrome with
severe growth retardation. Here we show that WRN is critically required to mediate the stimulatory
effect of Vascular Endothelial Growth factor (VEGF), basic Fibroblast Growth Factor (FGF-b) and Epi-
dermal Growth Factor (EGF) on the activity of RNA polymerase 1 (Pol I). Recombinant WRN specifi-
cally reconstitutes RNA polymerase I transcription in extracts from Werner syndrome fibroblasts in
vitro. In addition, we identified a critical role for WRN during promoter clearance of Pol I transcrip-
tion, but not in elongation. Notably, WRN was isolated in a complex with Pol I and was cross linked
to the unmethylated, active proportion of rDNA genes in quiescent cells suggesting a so far unknown
role for WRN inepigenetic regulation.

The transcriptional response of RNA polymerase II to growth factors as determined by microarray ana-
lysis is substantially altered in Werner Syndrome cells with a profound lack of stimulation of growth
related genes. This together with alterations in Pol I transcription provide a novel mechanism underly-
ing at least in part the severe growth retardation and premature aging in Werner Syndrome patients.

P254

Truncated Cockayne syndrome B protein represses transcription by
RNA polymerase |

A. Lebedev', A. Lutomska', R. Voit', K. Scharffetter-Kochanek' and S. Iben' 'Universitit Ulm,
Dermatologie, 89081 Ulm

Cockayne syndrome represents a premature aging syndrome with atrophy and photosensitivity of the
skin, cataract formation and neurode generation. Cockayne Syndrome group B (CSB) protein plays a
role both in transcription-coupled DNA repair and transcriptional regulation of RNA polymerase I
and II. A truncating mutation of CSB results in Cockayne Syndrome, while complete absence of CSB
in UV-sensitivity syndrome does not. Here we addressed the role of the truncated CSB protein and the
complete CSB absence on the molecular mechanisms underlying Poll transcription and ribosomal bio-
genesis impaired in CSB patients. We show that recombinant CSB specifically reconstitutes RNA poly-
merase I in vitro transcription in extracts from CSB mutant cells. CSB stimulates a transcriptional step
after initiation complex formation and enhances elongation by RNA polymerase I. We were able to
isolate promoter and gene-internal sequences of the rDNA with CSB antibodies in ChIP experiments
suggesting a function of CSB in initiation and elongation of Pol Itranscription. Analysis of rDNA tran-
scription in cells from UV-sensitivity syndrome with a null mutation in CSB showed that CSB is not
essential for rDNA transcription. In contrast, cells with a truncating mutation of CSB revealed a sub-
stantially repressed Pol I transcription. Truncated CSB represses also RNA polymerase I in vitro tran-
scription. Here we identify for the first time that only truncated CSB but not the lack of CSB
interferes with Pol I transcription with subsequent impairment of ribosomal biosynthesis, which is
most likely causal for premature aging and degeneration in CSB patients. These data may also have
relevance for mechanisms underlying intrinsic aging.
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Cytokine-induced antimicrobial peptide secretion from keratinocytes
is not regulated by intracellular glutathione

J. Yan, M. Rostami Yazdi, J. Harder, B. Kéten, U. Mrowietz and R. Gldser Department of
Dermatology, University of Kiel, Kiel, Germany

Keratinocytes are able to produce antimicrobial peptides(AMP) constitutively or after appropriate sti-
mulation. It has been shown previously that a stimulation with interleukin 22 (IL-22) and interferon-
gamma (IFNy) are most efficacious in inducing AMP. In psoriasis patients skin infections are pre-
vented by an overexpression of AMP in scales and living epidermal cell layers. Oxidative stress which
is present in inflamed tissues is able to profoundly modulate cellular redox systems, mostimportantly
the glutathione (GSH) system. A shift in the balance of oxidized and reduced GSH is able to regulate
important cellular activation systems such as the NFxB-pathway. The aim of the present study was to
investigate whether changes of intracellular GSHmay modulate the production and secretion of AMP
in keratinocytes. Normal human keratinocytes or HaCaT-cells were pre-treated with but hionine sul-
foximine (BSO) to deplete or with dimethyl fumarate (DMF) to increase intracellular GSH. Thereafter
cells were stimulated with IL-22 and IFNy. The AMP psoriasin (S100A7), human beta-defensin 2
(hBD2) and RNAse 7 were measured in the supernatants by using specific ELISA. Cells without any
treatment served as negative, cells stimulated with IL-22/IFN;?as positive control.

The data shows a strong down-regulation of GSH after BSO- and an up-regulation after DMF-pre-
treatment. Stimulation with IL-22/IFNy?upregulated psoriasin and hBD2 but not RNAse 7 protein
secretion. Decreasing GSH by BSO- or increasing GSH through DMF-pre-treatment did not lead to a
significant modulation of AMP secretion. The results of our study provide evidence that modulation
of intracellular GSH which occurs in response to oxidative stress does not lead to changes in cytoki-
ne(IL-22/IFNy)-induced AMP upregulation in keratinocytes.
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Investigation of the vitamin D endocrine system in human sebocytes
in vitro

J. Reichrath', C. Krimer', H. Seltmann®, M. Seifert!, W. TilgenL and C. C. Zouboulis>® 'The
Saarland University Hospital, Department of Dermatology, 66421 Homburg, Germany; *Charité
Universitaetsmedizin Berlin, Campus Benjamin Franklin, Laboratory forBiogerontology, Dermato-
Pharmacology and Dermato-Endocrinology, Institute of Clinical Pharmacology and Toxicology, Berlin,
Germany; *Dessau Medical Center, Departments of Dermatology and Immunology, Dessau, Germany
Vitamin D metabolites has been shown to be of high importance for regulation of growth, differentiation
and other cellular functions in various tissues. In this study, we have investigated whether sebocytes are
target cells for biologically active vitamin Dmetabolites, and whether they possess the enzymatic machin-
ery for the local synthesis and metabolism of the biologically active vitamin D metabolite1,25(OH)2D3.
Using real time PCR we detected VDR expression in SZ95 sebocytes. Incubation with 1,25(OH)2D3
resulted in a dose-dependent regulation of cell proliferation (crystal violet dye uptake and MUH techni-
ques), whereas inhibition 0fSZ95 sebocyte proliferation (up to 30%) occurred under serum-supplemen-
ted and stimulation under serum-free conditions. Moreover, modulation of cell cycle regulation and of
apoptosis was detected by flow cytometry. In addition, minorchanges on SZ95 sebocyte lipids (nile red
fluorescence assay) but marked inhibition of IL6 and IL8 secretion (ELISA) resulted after incubation of
SZ95 sebocytes with1,25(0OH)2D3. RNA for vitamin D-25-hydroxylase, 25-hydroxyvitaminD-1a-hydro-
xylase (1aOHase) and 1,25-dihydroxyvitamin D-24-hydroxylase(24OHase) was detected in SZ95 sebo-
cytes by real time PCR. Expression of VDR and 24OHase was upregulated along with vitamin D analog
treatment. Although several other splice variants of 1aOHase were detected by nested touchdown PCR,
our findings indicate that the full length product represents the major 1aOHase gene product in SZ95
sebocytes. In conclusion, the vitamin D endocrine system is of high importance for sebocyte function and
physiology. SZ95 sebocytes express the VDR and the enzymatic machinery to synthesize and metabolize
biologically active vitamin D analogs and represent target cells for biologically active metabolites. Our
findings indicate that sebaceous glands represent potential targets for therapy with vitamin Danalogs or
for pharmacological modulation of 1,25(0OH)2D3 synthesis/metabolism.

P257
Epidermal transplants made from outer-root-sheath keratinocytes

retain stem cell properties superior to human epidermis

A. Hartmann', E. Derow!, M. Ums', L. Pfoch', K. Miiller* and G. Schuler' 'Universititsklinik
Erlangen, Hautklinik, 91052 Erlangen, Deutschland; Zeuroderm GmbH, 04229 Leipzig, Deutschland
To overcome limitations of split-thickness skin grafts, alternative transplantation concepts are based on
the use of precursor cells, either from the outer root sheath (ORS, keratinocyte sheets) (EpiDex) or the
basal membrane (BM, keratinocyte suspensions). However, their stem cell properties have not yet been
characterized. We investigated serial cultures from human keratinocytes derived from the ORS and
BM, respectively, for their clonogenic potential and compared expression of keratinocyte precursor cell
markers to those of human skin. Multilayered sheets were reconstructed from ORS-derived keratino-
cytes, isolated and expanded from human anagen follicles. By immunohistologic staining expression of
CD34, CD29, CKI1S5, follistatin, CD71, nestin, and p63 as markers for stem (SC) and transient amplify-
ing cells (TAC), respectively, was detected, and was compared to the expression in human skin
obtained from reconstructive surgery of age-matched patients. From serial cultures of ORS- as well as
BM- derived keratinocytes cytospins were prepared and percent expression of precursor cell as well as
differentiation markers was determined. To assess the proliferative capacity and to classify theclonal
type clonality assays were performed from parallel cultures. Multilayered epidermal transplants made
from ORS-derived keratinocytes showed an expression pattern of SC and TAC markers comparable to
that of human epidermis. Whereas expression of CD29, CK15, and follistatin was confined to the basal
membrane, CD71 and p63 were also expressed suprabasally. Percent expression of CK15, follistatin, and
CD29 was higher in ORS-derived compared to BM-derived keratinocytes. Whereas truncated hair
bulbs led to lower CK15 and higher involucrin expressivity, CK15 was almost completely lost during
serial culture. Percent amount of holoclones (SC-clones) was higher and of paraclones lower in ORS-
compared to BM-derived keratinocytes. Based on these findings ORS-derived keratinocytes seem to be
a favourable source for reconstruction of epidermal transplants delivering precursor keratinocytes with
highly proliferative capacity. For this, integrity of the hair follicle seems to be essential. To enhance the
yield of transplantable cells, factors should be defined to preserve precursor cells under prolonged cul-
ture conditions.
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CD44 knock-out results in an alteration of tight junction composition
and function of keratinocytes

N. Kirschner', M. J. Behne', C. Niessen?, I. Moll' and J. M. Brandner' 'Universitéitsklinikum
Hamburg-Eppendorf, Klinik und Poliklinik fiir Dermatologie undVenerologie, 20246 Hamburg,
Deutschland; *Universitit zu Koln, Zentrum fiir Molekulare Medizin, 50931 Kéln, Deutschland

CD44 knock-out mice are characterized by alterations in epidermal structure and function, such as loss
of apical polarization of lamellar body (LB) secretion and delayed barrier recovery after acute stratum
corneum perturbation. Tight Junctions (TJ) play important roles in barrier function of epithelial cells
as well as in the establishment of cell polarity. Therefore we investigated expression and localization of
TJ associated proteins, including the cell polarity complex aPKC/Par3/Par6 in developing and mature
epidermis as well as in primary keratinocytes of wild type(WT) and CD44 knock-out mice. In addi-
tion, we investigated TJ functionality and upstream regulators of T] assembly, e.g. Tiaml. We observed
a downregulation of TJ-transmembrane protein Claudin 4 on protein and RNA level and less intense
cell—cell junction staining in CD44 knock-out compared to WT mice in several embryonal stages. In
addition, we observed a downregulation of Par3 at the cellborders. Transepithelial resistance, a measure
for TJ functionality, was altered in cultured keratinocytes of CD44 knock-out mice compared to WT
mice. This study strongly suggests an influence of the transmembrane glycoprotein CD44 on TJ assem-
bly and function.
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Kindlin-1 Regulates proliferation, polarity and motility of epidermal
keratinocytes through Integrin and EGF mediated signalling

pathways

C. Herz"?, E. P. Zimina?, M. Aumailley’“, M. Recknagel‘, L. Bruckner-Tuderman' and

C. Has' 'Department of Dermatology, University of Freiburg, 79107 Freiburg, Germany; *Institute of
Biology, University of Freiburg, 79107 Freiburg, Germany; *Center for Biochemistry, University of
Cologne, 50931 Cologne, Germany; *Center for Molecular Medicine, University of Cologne, 50931
Cologne, Germany

Kindlin-1 is a focal adhesion phosphoprotein mainly expressed in skin keratinocytes. Mutations in the
kindlin-1 gene, KINDI, cause the Kindler syndrome (KS), a human disorder characterized by skin blis-
tering, progressive poikiloderma and mild photosensitivity. We showed previously in vivo and in vitro,
that kindlin-1 deficient keratinocytes exhibited reduced proliferation and adhesion, as well as impaired
directed migration and defective polarization. Here we demonstrated that KS keratinocytes displayed
altered distribution of the actin cytoskeleton and focal adhesions, corresponding to their multipolar
shape described before. Furthermore, to investigate the role of kindlin-1 in proliferation, adhesion,
migration and polarization, we screened pathways involved in these cellular processes using primary
kindlin-1deficient and normal keratinocytes. Kindlin-1 deficiency led to reduction of RhoA and Cdc 42
pools, and to a 2.2 fold increase of Rac-1 activity. Accordingly, the phosphorylation of the downstream
mediator of Rac-1 cofilin was 40 % reduced, reflecting higher cofilin activity. Phosphorylation of
MAPK Erkl and Erk2 was 60 %decreased, while phosphorylated JNK and the total amount of paxillin
were increased. Since EGF plays an important role in these pathways, we treated normal human kerati-
nocytes with 10 ng/ml EGF and observed a strong induction of kindlin-1phosphorylation, suggesting
that EGF activates kindlin-1 through phosphorylation.Kindlin-1 interaction partners were identified by
co-immunoprecipitation experiments:migfillin, alpha-actinin, focal adhesion and betal integrin co-pre-
cipitated withkindlin-1. Taken together, our results place kindlin-1 at the crossroad between betalinte-
grin and EGF signalling pathways, involved in the regulation of the cell shape, migration and
proliferation by modulation of RhoGTPases and MAP kinases.
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Complex ageing phenotype in mice with conditional deficiency form
itochondrial manganese superoxide dismutase in the connective
tissue

N. Treiber', M. Kohn', A. F. Keist', S. Katz', W. Bloch?, S. Kochanek', S. Iben, J. Hoegel',

L. Claes', K. Braunstein', A. Ludolph', M. Wlaschek' and K. Scharffetter-Kochanek' 'University
Hospital of Ulm, 89081 Ulm, Germany; *Department of Molecular and Cellular Sport Medicine,
German Sport University, 50927 Cologne, Germany

Connective tissue consisting of resident mesenchyme-derived cells (e.g. fibroblasts)and extracellular
matrix proteins is essential for organ function and homoeostasis. The free radical theory of ageing pos-
tulates that the production of mitochondrial reactive oxygen species is the major determinant of ageing
and life span. Its role in ageing of the connective tissue has not yet been established, even though the
incidence of ageing-related disorders, like arteriosclerosis, wrinkle formation and impaired wound-heal-
ing of the skin, osteoarthrosis and osteoporosis is high and mainly occurs in connective tissue rich
organs. We have now addressed this question experimentally by creating mice with conditional defi-
ciency of the mitochondrialmanganese superoxide dismutase in fibroblasts and other mesenchyme-
derived cells of connective tissues throughout all organs. Here we show that homozygous deficiency
for the manganese superoxide dismutase with lack of superoxide aniondetoxification results in struc-
tural changes of mitochondria and a diminished capacityof homozygous MnSOD deficient fibroblasts
to maintain and organise the surrounding extracellular matrix. These connective tissue specific altera-
tions are associated with reduced lifespan and premature onset of ageing-related phenotypessuch as
weight loss, reduced subcutaneous fat, tissue kyphosis (curvature of the spine), osteoporosis, motode-
generation and reduced fertility. Our results provide a causative link between the lack of manganese
superoxide dismutase in residentmesenchyme-derived cells of connective tissues and severe ageing phe-
notypes of many organs in mammals.
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Alpha-tocopherol derivatives of amino acids protect human
keratinocytes against hyperosmotic stress

A. Bock!, M. Kock!, A. Bernd?, R. Kaufmann?, S. Kippenbergerz, M. Schubert-Zsilavecz®,

D. Steinhilber®, T. Gassenmeier! and R. Graf' 'Phenion GmbH & Co. KG, 40225 Diisseldorf,
Germany; *University of Frankfurt Medical School, Department of Dermatology, 60590 Frankfurt/
Main, Germany; *University of Frankfurt, Institute of Pharmaceutical Chemistry, 60439 Frankfurt/
Main, Germany; *Henkel KGaA, 40191 Diisseldorf, Germany

Epidermal keratinocytes evolved mechanisms to adapt to changing osmotic conditions. It is known
that osmotically perturbed keratinocytes express specific transporter systems for the uptake of compati-
ble organic osmolytes mediating cellular protection and cell volume homeostasis. In this study we
show that amino acids are able to restore the decrease in cell proliferation of hyperosmotically stressed
HaCaT keratinocytes functioning as compatible osmolytes. However, because of their polar characteris-
tics amino acidsare not able to penetrate easily into the deeper viable skin layers after topical applica-
tion. Therefore we developed a prodrug concept coupling lipophilic moieties to various amino acids
by esterification of the polar carboxylic acid function in order to enhance skin penetration. Amongst
others we chose alpha-tocopherol (vitamin E) asa lipophilic moiety due to its known beneficial
effects as one of the most important lipid soluble antioxidants. The alpha-tocopherol derivatives
DL-alpha-tocopheryl-(mono)-glycinate and DL-alpha-tocopheryl-(mono)-prolinate showed similar
osmoprotective effects under salt stress than glycine and proline, respectively. Our in vitro data indicate
that lipophilic derivatives of amino acids may improve the hydration state especially of dried skin. The
lipophilic moiety acts as a carrier for the enhancement of skin penetration after topical application.
This concept may be useful for the treatment of many clinical and cosmetic indications associated with
dry skin such as atopic or aged skin.
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Ontogeny of langerhans cells in prenatal human skin

C. Schuster!, C. Vaculik', C. Fiala®, W. Eppel3, S. Meindl!, M. Imhof® and A. Elbe-

Biirger' 'Department of Dermatology, Medical University of Vienna, 1090 Vienna, Austria;
2Gynmed-Ambulatorium, 1150 Vienna, Austria; *Department of Gynaecology and Obstetrics, Medical
University of Vienna, 1090 Vienna, Austria

Despite a considerable number of studies, the precise phenotype of the epidermal Langerhans cell (LC)
precursor has not yet been determined in humans. This elusive LC precursor is believed to migrate
into the embryonic skin and to show a primitive surface marker pattern that subsequently develops
into the profile of adult LCs. Thus, the study of the LC ontogeny could provide valuable hints about
the origin and the development of these cells. Using confocal laser scanning microscopy and flowcyto-
metry, we evaluated the acquisition of the LC marker profile in cryostat sections and single cell suspen-
sions of embryonic and fetal skin. At an estimated gestation alage (EGA) of 9 weeks, some
CD45+HLA-DR+ cells in the epidermis and dermis expressed CD1c but not LC-specific molecules,
such as CD207 and CDla. By 11 weeks EGA, a minority of CD45+HLA-DR+CD1c+ skin cells began
to expressCD207, which in skin sections was exclusively found in the epidermis.CD45+HLA-
DR+CD207+ cells started to acquire CDla at 12 weeks EGA.CD45+HLA-DR+CD207-CDla+ cells,
representing a subset of dermal dendritic cells, were not found in the skin before midgestation. The
phenotypic characteristics of LCs are strikingly influenced by cytokines. In this respect TGF-f?plays an
important role in the development and the differentiation of LCs. To test, whether the acquisition of
CD207 and CD1a on LC precursors correlates with changes in the production of TGF-f, we immuno-
histochemically stained embryonic and fetal skin sections. Notably, we found no TGF-f?reactivity at
8 weeks EGA. However, one week later the periderm and the intermediate epidermal cell layer showed
a faint TGF-fiexpression. With advancing gestational age, the staining intensity of TGF-f?in all epider-
mal cell layers increased with the exception of the basal layer, which remained negative at all time
points. Collectively, these data suggest that CD45+HLA-DR+CDI1c+CD207-CDla- LC precursors
sequentially acquire CD207 and CD]a in the epidermis, probably as a consequence of the higher TGF-
P?concentration in the epidermal microenvironment.

P263

MAPK independent impairment of T cell responses by Sorafenib

D. Schrama, C. Noelke, R. Houben and J. C. Becker Universitits - Hautklinik, Wiirzburg
Sorafenib, originally developed as Rafl inhibitor, is currently widely tested for thetreatment of different
cancers either alone or in combination therapy. To investigatepossible side effects of Sorafenib on
immune responses we analyzed its effect on Tcells in vitro. To this end, we demonstrate by flow cyto-
metry analyses that the presence of Sorafenib concentrations comparable to the observed plasmacon-
centrations in treated cancer patients impairs the activation of T cells. Accordingly, Sorafenib impairs
specific immune responses; ELISPOT data of PBLs obtained from vaccinated melanoma patients
demonstrate markedly diminished survivin specific immune responses in the presence of Sorafenib.
Surprisingly, the observed inhibition of T cell activation was not associated with reduced ERK phos-
phorylation. In fact, phospho-ERK levels and phospho-MEK were transiently elevated in the presence
of Sorafenib indicating that the suppression of T cellfunction was not mediated by effecting RAF. In
conclusion, our data demonstrate that T cell function is sensitive towards Sorafenibin an MAPK inde-
pendent fashion. This observation has important implications for the use of Sorafenib as therapy for
immunogenic cancers.

P264 (V26)

Pathogenesis of spongiosis: suprabasal keratinocyte-apoptosis and
protection of basal keratinocytes by cFLIP

A. Kerstan', N. Armbruster’, E. B. Brocker', M. Leverkus® and A. Trautmann' 'Department of
Dermatology, University of Wiirzburg, Venereology and Allergology,97080 Wiirzburg, Germany;
2Laboratory for Experimental Dermatology, Department of Dermatology and Venerology,
Otto-von-Guericke University Magdeburg, 39120 Magdeburg, Germany

In healthy skin epidermal keratinocytes display low levels of Fas receptor (CD95) and are highly
resistant to CD95-mediated killing. However, during the elicitation phase of eczematous dermatitis,

Abstracts |

dermis- and epidermis-infiltrating, IFN-)?secreting activatedCD45RO+ T-cells pave the way to kerati-
nocytes-apoptosis, in part by promotion ofCD95 expression on keratinocytes. CD95-induced apoptosis
of keratinocytes mediated by T-cells either through direct CD95L/CD95 interactions or paracrine secre-
tion of soluble CD95L has been proposed as a major mechanism for spongiosis formation, the histo-
pathological hallmark of eczematous dermatitis. Caspase-8 and/or caspase-10 are critically required for
CD95-mediated apoptosis in keratinocytes, and these initiator caspases are inhibited by the catalytically
inactivecaspase-8/-10 homologue cFLIP long (cFLIPL). In order to test the impact of inhibition of
upstream caspase activation in our in vitro eczema-model, we used the keratinocyte cell line HaCaT
that was retrovirally transduced with cFLIPL. These cells were then cocultured for 48 h with anti-
CD2/-CD3/-CD28 mAb activated, purified human CD4+ T-cells from peripheral venous blood. While
vector carrying keratinocytes efficiently died by apoptosis in HaCaT/CD4+ T-cell cocultures, cFLIPL-
expressing keratinocytes were largely protected against T-cell mediated apoptosis. Moreover, in situ
correlation of ¢FLIP protein expression and keratinocyte apoptosis in eczematous dermatitis revealed a
highly restricted expression of cFLIP in basal keratinocytes, whereas active caspase-3 was mainly
detected in suprabasal epidermal layers. Therefore, this pattern of cFLIP expression in human epider-
mis may explain the spatial localisation of spongiosis in eczematous dermatitis insuprabasal layers.
Taken together, the apoptosis inhibitor cFLIP may attribute to the rapid regression of spongiosis in an
uncomplicated eczema — where no secondary changes or new attacks occur — by ensuring the survival
of basal keratinocytes.

P265 (V27)

Keratinocyte-specific knockout of the Tfam protein elucidates an
essential role of the mitochondrial respiratory chain for skin
differentiation in vivo

A. Klose', J. E. Klopper?, R. Wiesner' and R. Paus® 'Institute of Vegetative Physiology, University
Hospital of Cologne, University of Cologne, 50931 Cologne, Germany; *Department of Dermatology,
University Hospital of Schleswig-Holstein, University of Luebeck, 23538 Luebeck, Germany
Mitochondrial DNA (mtDNA) encodes 13 subunits of the electron transport chain(ETC). A lack of
mtDNA in the epidermis, leading to a non-functional ETC, could lead to a reduction of oxidative
stress, possibly influencing physiological processes. To better understand the functional significance of
the ETC in these processes, we have selectively deleted ETC activity in the epidermis, as previously
reported, by crossing mice expressing Cre-recombinase, driven by the human Keratin 14 promoter,
with mice having the Tfam gene flanked by loxP sites. Nuclear encoded Tfam controls transcription
and replication of mtDNA. Surprisingly, despite loss of ETC activity, interfollicular epidermis appears
to undergo normal differentiation, and is even hyperkeratotic, since the number of proliferating
(Ki67+) epidermal keratinocytes in k.o. epidermis is significantly higher compared to wildtype (wt)
mice. However, the dermis and, most pronouncedly, the subcutis of k.o. mice displays massive atro-
phy.At the same stages of development, k.o. mouse subcutis is significantly thinner thanthat of wt
mice. Furthermore, k.o. mice show major growth and pigmentation defects in skin appendages. Hair
follicle morphogenesis of k.o. animals is incomplete and shows premature catagen induction. The total
number of hair follicles is decreased in Tfam k.o. mice and, as a sign of premature involution, follicu-
lar dermal papillae are condensed, and mast cells accumulate. Instead of normal melanin banding pat-
terns of the hair shaft and the wusual intraepithelial melanin distribution, prominent
ectopicintrafollicular melanin granule location and melanin incontinence are observed. Furthermore,
tongue epithelium of k.o. animals is disordered and tongue papillae show progressive postnatal degen-
eration. The resulting tongue ulcerations may prevent proper feeding, which could be the main cause
of premature mutant death by day 9. These results point out an unexpectedly complex role of the ETC
in skin biology in vivo, since adequate ETC activity is required for normal skin architecture and func-
tion, including keratinocyte proliferation, hair follicle morphogenesis and pigmentation.
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Purification and characterization of vaspin in human skin — a new
epidermal serine protease inhibitor

U. Mcycr-Hoffertl, Z. Wu', R. Sreseli', E. Ziernig', J. BartelsHari', T. Schwarz' and J. M.
Schroder' ' Universitiitsklinikum Schleswig-Holstein, Campus Kiel, Hautklinik, 24105 Kiel,
Deutschland

Proteolytic degradation of extracellular proteins plays a crucial role in the physiological fdetachment of
corneocytes from human stratum corneum. The presence of protease inhibitors regulates their proteolytic
activity and contributes to the integrity and protective function of the skin. Their importance in diseases
has been revealed impressively in principal in Netherton’s disease, where the Kazal-type protease inhibitor
LEKTTI is absent. We speculate that decreased expression ofprotease inhibitors in human skin are involved
in inflammatory skin diseases likeeczema and that enhanced expression leads to thickening of the corni-
fied envelopeas seen in plantar callus. Therefore we analyzed human callus for the presence of protease
inhibitors, which might contribute to the stratum corneum architecture. After purification by high per-
formance liquid chromatography (HPLC) we identified by Nano-Electrospray-Ionisation Mass Spectro-
metry (ESI-MS) and MS/MS-sequenceanalyses the serine protease inhibitor (SERPIN) A12, also named
vaspin, in the extracts of human callus. Vaspin was previously only described as a visceral adiposetissue-
derived serine protease inhibitor with the function of a insulin-sensitizing adipocytokine in obesity. Pri-
mary cultured keratinocytes exhibited vaspin mRNA-expression by RT-PCR after a four-day-long pre-
treatment with 1.7 mM calcium to induce differentiation of keratinocytes. Immunohistochemical analysis
of paraffin-embedded skin samples revealed vaspin expression at the apical part of the epidermis and the
stratum corneum. The expression of vaspin was observed atvarious localizations of healthy human skin
including face, trunk as well as palmarand plantar localizations. Confocal Microscopy revealed vaspin
expression in close localization to the serine protease kallikrein 5. In conclusion we identify the protease
inhibitor vaspin in human skin. Our finding that keratinocytes express vaspin suggests a new physiologi-
cal role for this protease inhibitor than the previously described function in adipose tissue. We speculate
that vaspin contributes to the epidermal barrier function of healthy human skin.

© 2008 The Authors
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Overexpression of the putative ubiquitin c-terminal hydrolase
UCHA478 results in senescence in human dermal fibroblasts

E. Niifeler, T. Zimmermann, Y. Chen, C. Hinrichs, M. Wlaschek and K. Scharffetter-

Kochanek Universitit Ulm, Dermatologie und Allergologie, 89081 Ulm, Deutschland

Premature ageing of the skin is a prominent side effect of psoralen plus UVA (PUVA)photochem-
otherapy used for inflammatory skin disorders. Following PUVA-treatment fibroblasts reveal long-term
growth arrest, increased expression of interstitial collagenase and senescence associated ?-galactosidase
reminiscent of replicative senescence. Since the molecular basis of the functional and morphological
changesis unknown, we applied subtractive hybridization to isolate differentially expressed genes. We
isolated a full length ¢cDNA of a transcript, named UCH478, with sixfold induction after PUVA by 5#-
and 3#-RACE (Rapid Amplification of cDNA Ends)resembling the sequence of the putative ubiquitin
specific protease USP53. Expression of UCH478 is increased on mRNA and protein level in PUVA-
treated and in replicative senescent fibroblasts. Stable overexpression in human dermal fibroblasts
resulted in a premature senescent phenotype with enlarged cell size, growth arrest, expression of senes-
cence associated f-galactosidase and of matrixmetalloproteinase-1, and continuously increased levels of
reactive oxygen species. To get insight into the role of UCH478 in cellular senescence and to identify
putative UCH478 dependent pathways, a Yeast two-Hybrid analysis was performed. The screen identi-
fied tumour necrosis factor receptor associated factor-2 (TRAF2) andTBC1D20, a gene with sequence
homology to the tre-2 oncogene, mitosis regulators BUB and cdcl6, as binding partners of UCH478.
In silico analysis revealed that onlyTBC1D20 is evolutionary conserved. Since TRAF2 is an adapter
protein and signal transducer involved in the age-dependently and redox-regulated NFxB signalling
pathway we focused on the analysis of TRAF2. As deubiquitination enzymes are involved in growth
and differentiation, cell cycle progression, and signal transduction, the analysis of UCH478 and its sig-
nalling pathways may promise useful in sights into the role of deubiquitination in cellular senescence
and degenerative disorders.
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Expression of metabolic systems in a newly developed full-thickness
skin equivalent

K. R. Mewes', C. Wiegand', E. Hoch', A. Priener’, K. Reisinger’, D. Eschrich’, H. F. Merk? and
K. R. Schroeder' 'Phenion GmbH & Co. KG, 40225 Diisseldorf, Germany; *Department of
Dermatology, University Hospital, RWTH Aachen, Aachen, Germany

Reconstructed human skin equivalents gain importance as animal-free alternative to assess toxicological
effects and the efficacy of raw materials, cosmetics and pharmaceuticals. We developed a multilayered
human full-thickness skin equivalent consisting of a fully stratified epidermis and a dermis rich in
extracellular matrix (ECM). In order to show resemblance to native skin we analyzed the expression of
two separate enzyme systems: the ECM-degrading matrix metalloproteinases (MMPs) and the xenobio-
tic phase I and II enzymes. In human skin both dermal collagen fibres and the elastic fibers are sub-
jected to degradation and rearrangement, eventually leading to skin ageing, especially under stress
conditions. Responsible for those reactions are the matrix metalloproteinases. We detected MMPs 1-3
and 9 at a basal level in the cell culture medium of the skin equivalents, either in their inactive or
active form. The secretion of all 4 MMP smarkedly increased after UVA irradiation indicating that
these enzymes are induciblein our in vitro-system comparable to native human skin. The MMPs could
also be detected immunohistologically in the cells of the skin equivalent. The xenobiotic metabolism in
the skin is essential for the assessment of toxicological effects because many potentially genotoxic sub-
stances are biotransformed into the ultimate mutagenic form by endogenous enzymes, e.g. CYP450s.
In order to elucidate the xenometabolic properties we analyzed the expression of several xenobiotically
relevant enzymes in the skin equivalent and an epidermal model. Gene expression studies of phase I
and II enzymes indicated that most of the genes were expressed at a basal level in both models. In
addition upregulation of CYP1A1 and1B1 after treatment with beta-naphthoflavone occured similarly
to native skin. Further approaches comprise the measuring of phase I and II enzyme activities. Our
results demonstrate that the full-thickness skin model expresses two sets of enzymes. The presence of
MMPs and several phase I and II enzymes corroborate the high grade of similarity between the bioarti-
ficial skin equivalent and the native human skin. Therefore our model represents a promising tool to
study questions of toxicology and efficacy related to skin in vitro.

P269

Downregulation of Cx43 results in accelerated wound healing,
enhanced keratinocyte proliferation and fibroblast migration in
higher mammals

S. Pollok, A. Pfeiffer, P. Houdek, 1. Moll and J. M. Brandner Department of Dermatology and
Venerology, University Hospital Hamburg-Eppendorf, 20246 Hamburg, Germany

Connexins are transmembrane proteins that form Gap Junctions (GJ), communicating channels that
allow the exchange of small molecules, e.g. metabolites and second messengers, between adjacent cells.
GJ are important for migration, differentiation and proliferation of cells. Connexin 43 (Cx43) has been
shown to be ubiquitously expressed in human epidermis and to be downregulated during early wound
healing at the wound margin and in regenerating epidermis. The fact that no downregulation takes
place at the margins of chronic wounds implicates that the downregulation of Cx43 is important for
an effective wound closure. To further elucidate the role of Cx43 we investigated the influence of Cx43
mimeticpeptides (gp27) which result in a disruption of gap junctional intercellular communication in
porcine ex vivo wound healing models and cultured human keratinocytes and fibroblasts. Treatment of
wound healing models with gp27 resulted in a significantly accelerated wound healing compared to the
controls. The treated models also showed a higher number of proliferative keratinocytes in there gener-
ating epidermis and at the wound margin. Confluent fibroblast cultures that were treated with gp27
prior to a scrape wound assay showed an enhanced migration that resulted in a faster wound closure.
These data suggest that, by reducing the gap junctional communication by applying Cx-mimetic pep-
tides, the natural downregulation of Cx43 can be enhanced, resulting in accelerated wound healing,
enhanced keratinocyte proliferation and fibroblast migration.
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Alpha-melanocyte-stimulating is a powerful agent in the bleomycin
model of collagen synthesis and fibrosis

A. Kokot', A. Sindrilaru™?, M. Schiller', C. Sunderkotter', C. Kerkhoff®, K. Scharffetter-
Kochanek?, T. A. Luger' and M. Bshm' 'University of Miinster, Department of Dermatology &
Ludwig Boltzmann Institute for Cell Biology and Immunobiology of the Skin, 48149 Miinster,
Germany; “Department of Experimental Dermatology, University of Miinster, 48149 Miinster,
Germany; *Department of Dermatology and Allergic Diseases, University of Ulm, Ulm, Germany
Identification of novel treatments for the prevention and treatment of fibrosclerotic diseases is a major
therapeutic challenge in medicine. Using the well established bleomycin (BLM) model we investigated the
in vitro and in vivo effects of the neuropeptide alpha-melanocyte-stimulating hormone (alpha-MSH) on
collagen synthesis and fibrosis. Alpha-MSH in vitro significantly suppressed collagen type Iand III synth-
esis in human dermal fibroblasts exposed to BLM. A modulatory effect on BLM-induced collagen expres-
sion was likewise observed with adrenocorticotropin, with the superpotent MSH analogue NDP-alpha-
MSH, and for skolin suggesting that the cAMP pathway is crucially involved in the observed effect of
alpha-MSH. When looking further at the signal transduction events neither BLM nor alpha-MSH affected
the Smad pathway, a key signalling pathway orchestrating collagen expression induced by the profibrotic
cytokine transforming growth factor-betal. However, N-acetylcysteine and MnCpx3 significantly sup-
pressed BLM-induced collagen expression indicating that reactive oxygen species (ROS) play a central
role in the action of BLM. Alpha-MSH strongly suppressed BLM-induced generation of ROS and signifi-
cantly upregulated the expression of heme oxygenase-1 (HO-1) andsuperoxid-dismutase-2 (SOD2), two
redox-sensitive enzymes involved in suppression of fibrosis and ROS detoxification. To assess the in vivo
relevance of these findings we evaluated the effect of alpha-MSH in a mouse model of scleroderma
induced by injections with BLM for 21 days. Alpha-MSH reduced cutaneous collagen mRNA and protein
levels as well as tissue fibrosis and this salutary effect was paralleled by increased in situ expression of HO-
1 and SOD2. Our data suggest that alpha-MSH and related peptides may become novel therapeutic agents
for the treatment of human fibrotic/sclerotic disorders. At the mechanistic level alpha-MSH appears to
exert these modulatory effects by reducing oxidativestress.
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Regulation of Nrf1/2 expression in skin cells — a novel functional
facet of alpha-melanocyte-stimulating hormone

A. Kokot!, D. Metze', N. Mouchet?, M. Galibert?, M. Schiller!, T. A. Lugerl and

M. Bohm' 'Department of Dermatology and Ludwig Boltzmann Institute for CellBiology and
Immunobiology of the Skin, University of Miinster, 48149 Miinster, Germany; *University Rennes,
Lab. Génétique et Développement, Faculté de Médecine, Rennes, France

Human skin is constantly exposed to ultraviolet (UV) light and other proinflammatory stressors which
can lead to increased amounts of intracellular reactive oxidative species (ROS). The transcription factors
Nrf are members of the Cap’ n’ collar family and play a crucial role in regulation of protective genes
e.g. phase II detoxifyingenzymes and therefore in the cellular stress response. In this study we wished to
precisely identify and localize expression of Nrfl and 2 in human skin cells in vitro and situ. In addition,
we wanted to explore if alpha-melanocyte-stimulating hormone (alpha-MSH) could affect expression of
Nrfl/2 and subsequently, phase II detoxifyingenzymes. Expression analysis revealed that both Nrfl and
2 expression is broadly expressed in human skin cells in vitro and in situ as demonstrated by real-time
RT-PCR, Western immunoblotting and immunohistochemistry. In particular normal human melano-
cytes (NHM) in vitro displayed the highest RNA and protein expression levels of Nrfl and 2. Irradiation
of NHM and normal human keratinocytes (HNK) with UVB (10 mJ/cm?) in vitro resulted in a robust
decline in the mRNA expression levels of Nrf1/2 as well as heme oxygenase-1 (HO-1),gamma-glutamyl-
cysteine-synthetase and glutathione-S-transferase. This effect of UVB could be confirmed in human skin
organ cultures irradiated with UVB and subsequent expression analysis by real-time PCR and semi-
quantitative immunohistochemistry. Interestingly, in NHM but not in HNK alpha-MSH in vitro attenu-
ated the UVB-induced decline in Nrf1/2 and HO-1 expression. Our data add a novel functional facet to
the list of biological effects of alpha-MSH in skin cells, i. e. compensation of UVB-induced suppression
of Nrfl/2 and detoxifying enzymes in melanocytes. Further studies are underway to identify the
mechanism how alpha-MSH upregulates Nrf1/2 expression in human melanocytes.
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Glycine receptors in human epidermis

D. Booken', C. Henrich?, D. Klein?, S. Goerdt® and H. Kurzen? 'German Cancer Research Center,
Clinical Cooperation Unit for Dermato-Oncology,68167 Mannheim, Germany; *Department of
Dermatology, Venerology and Allergology, Medical Faculty of Mannheim, University of Heidelberg,
68167 Mannheim, Germany

The inhibitory glycine receptor (GlyR) is a member of the nicotinicoid receptor superfamily. This ligand-
gated heteropentameric Cl - channel is composed of different #?(1-4) and a f-subunit and mediates fast
synaptic transmission in the central nervous system. Recently, members of this superfamily, the nicotini-
cacetylcholine receptors, have been found to be involved in the regulation of various biologic functions of
human skin. Since glycine, the natural ligand of GlyR has been found to enhance epidermal barrier recov-
ery, we wanted to know, whether GlyR are indeed found in human skin and aimed at characterizing their
function in skin physiology. We examined expression of GlyR in cultured keratinocytes, fibroblasts and
human skin on mRNA level using PCR. In addition we performed immunofluorescence analysis of GlyR
expression in normal human skin, eczema and psoriasis samples. In order to determine functional effects
of GlyR stimulation and inhibition we performed proliferation analysis on keratinocyte and fibroblast
monolayers and cultured keratinocytes organotypically in the presence of glycine orthe nAChR/GIyR
antagonist strychnine. In human skin we found the mRNA of thex2-, «3- and f-subunits while the «1-
subunit was not detectable. In cultured keratinocytes and fibroblasts the «1- 3- and the f-subunit mRNA
could be amplified. In keratinocytes, glycine specifically induced a 50% increase in cell number after
3 days in culture, while fibroblasts proliferation was not influenced. Organotypically cultured epidermis-
equivalents were significantly thicker than control if cultured in the presence of glycine. In human skin,
GlyR immunoreactivity (IR) was detected in the upper epidermal layers and in the cuticle of the inner
root sheath of anagen hairfollicles, while all other adnexal structures remained negative. Interestingly, in
specimens of eczema and psoriasis, GlyR IR was dramatically reduced in areas with prominent parakera-
tosis suggesting a role of GlyR in terminal differentiation and epidermal barrier control. Further studies
are needed to exactly elucidate the role ofthe hitherto neglected ion chloride in cutaneous physiology and
pathophysiology and its regulation through GlyR.
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Keratinocyte stem cells in different compartments of human
skin-defining conditions for serial culture

M. Ums', E. Derow', L. Pfoch!, G. Weyandtz, P. Friedl’, G. Schuler' and A.

Hartmann' !Universititsklinik Erlangen, Hautklinik, 91052 Erlangen, Deutschland;
2Universititsklinik Wiirzburg, Hautklinik, 97078 Wiirzburg, Deutschland

Limited availability of donor skin and mechanical instability of split-thickness skin grafts raise the need
for alternative transplantation concepts. Adult stem cells play acentral role in tissue homeostasis and

wound repair based on their high proliferative capacity and unlimited life-span. In order to generate
autologous grafts based on keratinocyte stem cells we characterized the expression of precursor cell
markers inhuman scalp and analyzed the stem cell behaviour of keratinocytes from different compart-
ments during serial culture. For immunohistologic double-staining of human scalp CD34, CD29,
CK15, CK19, follistatin, CD71, nestin, and p63 were used as markers for stem (SC) and transient
amplifying cells (TAC), respectively. Keratinocyte precursor cells were isolated from biopsies of human
scalp and hairless skin, respectively, using different protocols, and expansion was studied in depen-
dence on the use of different media, serum and feeder cells. From serial cultures of follicular- as well
as basal membrane- derived keratinocytes cytospins were prepared for immunohistologic staining and
percent expression of precursor cell as well as differentiation markers was determined. To assess the
proliferative capacity and to classify the clonal type clonality assays were performed from parallel cul-
tures. In human scalp we could identify CK15, follistatin, and CD200 as markers forbulge-stem cells of
the hair follicle, CD71 and p63 as markers for supra-basally located precursor cells. Follicular precursor
cells showed higher proliferative activity as well as formation of holoclones superior to epidermal pre-
cursor cells. Whereas in both compartments CK15 got almost lost during primary cultures, CD29,
CD71, and p63 are largely expressed after isolation and give rise to high levels during serial culture.
Whereas addition of serum and feeder cells temporarily lead to enhanced expression of CK15, prolif-
erative capacity and clonality, especially of holoclones, were diminished and differentiation was acceler-
ated in serial culture. Follicular keratinocyte precursor cells seem to be a promising source for
developing alternative tissue engineered concepts for reconstruction of epidermal defects. However,
culture conditions must be precisely defined to preserve stem cell properties.
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Dual regulation of placenta growth factor activity by genetic and
proteolytic mechanisms

D. Hoffmann', M. Koch"?, D. Zwolanek?, P. Kurschat', T. Krieg1 and S. Emingl 'Depmtment of
Dermatology, University of Cologne, 50931 Cologne, Germany; *Center for Biochemistry, Center for
Molecular Medicine, Medical Faculty, University of Cologne, 50931 Cologne, Germany

Placenta Growth Factor (PIGF) belongs to the family of VEGF proteins and is a multifunctional cyto-
kine that is a key regulator in angiogenesis. By differential mRNA splicing, the human PIGF gene gives
raise to protein isoforms PIGF-1 and -2, which differ primarily in the absence or presence of a car-
boxyl-terminal domain of highly basic 21-amino acids, respectively. Unlike for VEGF-A protein iso-
forms, little is known about the functional differences of PIGF splice variants. We synthesize dre
combinant human PIGF proteins and performed structural and functional analysis to identify different
functions of PIGF isoforms. In vitro chemotaxis analysis revealed striking differences between the two
PIGF forms. Whereas PIGF-2 induced a robustchemotactic response on porcine endothelial cells (PAE)
stably transfected with the cell surface glycoprotein Neuropilin-1 (Nrp-1), PIGF-1 showed no effect.
The chemotactic activity of PIGF-2 was abolished in control cells non transfected withNrp-1, indicating
that PIGF-2 binds to Nrp-1 and mediates the chemotactic response. Furthermore, unlike for PIGF-1
(KD 83 x 107° M), BlAcore analysis demonstrated a high affinity of PIGF-2 (KD 49 x 107°M) to
heparan-sulfate. Interestingly, analysis of protease sensitivity revealed that PIGF-2 is a target of the ser-
ine protease plasmin. Western-blot analysis and MALDI-TOF-mass-spectrometry of PIGF-2 fragments
identified a plasmin cleavage site resulting in loss of the carboxyl-terminal domain comprising the
heparin binding domain (HBD). Importantly, plasmin cleavage ofPIGF-2 resulted in loss of its chemo-
tactic activity on Nrp-1 transfected PAEs, supporting the functional relevance of the HBD for PIGF
biology. Our results revealed novel functions of the carboxyl-terminal HBD of PIGF-2. Furthermore,
these results indicate that removal of the carboxyl-terminal domain of PIGF, whether it is due to alter-
native splicing of mRNA or to proteolysis, is associated with a significant loss in bioactivity. Overall
the results point to the idea that plasmin-mediated proteolysis is a major switch to control the activity
of VEGF protein family members and might serve as an important mechanism during processes of
angiogenic remodeling such as in tumour formation or tissue repair.
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Phospholipase stimulates lipogenesis in SZ95 sebocytes

S. K. Schagen"z, R. Voegeli', D. Imfeld’, T. Schreier' and C. C. Zouboulis** 'Pentupharm Ltd,
Research & Development, 4002 Basel, Switzerland; ZUniversity Basel, Basel, Switzerland;
’Departments of Dermatology, Venereology, Allergology and Immunology, Dessau Medical Center,
Dessau, Germany; *Laboratory for Biogerontology, Dermato-Pharmacology and Dermato-
Endocrinology, Institute of Clinical Pharmacology and Toxicology, Charité Universitaetsmedizin
Berlin, Berlin, Germany

Introduction: With progressing ageing human sebocytes reduce lipid production. However, the asso-
ciation between the ageing events and sebaceous lipid synthesis as well as ways to influence the latter is
not fully identified. Lipids act as ligands of nuclear receptors such as PPAR. Phospholipase (PLA2) cat-
alyzes the hydrolysis ofthe sn-2 fatty acyl bond of phospholipids to yield free fatty acid and lysopho-
spholipid. It has been hypothesized that PPAR are activated by eicosanoids obtained throughPLA2
activity.

Materials and methods: A method to stimulate sebaceous lipid synthesis by Bothropsmoojeni gel filtra-
tion fractions (Botmo GF) was studied on SZ95 sebocytes in vitro. Botmo GF fractions were partly
purified, and a fraction with PLA2 activity (BotmoGF11-117) and a fraction without enzymatic activity
(Botmo GF11-101) were identified and additionally tested.

Results: Botmo GF fractions increased lipogenesis in SZ95 sebocytes without inducing apparent toxic
or apoptotic effects. Botmo GF11-101 (1 ug/ml) enhancedneutral lipid synthesis by up to 170% and
polar lipid synthesis by up to 120%. The enzymatically active PLA2 Botmo GF11-117 (1 ug/ml)
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increased synthesis of neutral lipids by up to 200%, and polar lipids by up to 120% compared to
untreated SZ95sebocytes.

Conclusion: PLA2 activation or suppression could be important for human sebaceous lipogenesis.
PLA2 modifiers may be attractive for skin lipid research and pharmacological/cosmetic products.
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Specific interaction between chitosan and matrix metalloprotease 2

C. Gorzelanny', B. Poeppelmann‘, E. Strozyk‘, B. M. Moerschbacher?, M. Steinhoff' and

S. W. Schneider! !Universitiitsklinikum Miinster, Hautklinik, 48149 Miinster, Germany;

2Universitit Miinster, Planzen Biochemie und Biotechnologie, 48143 Miinster, Germany

The crucial event in metastasis is tumour invasion which in the case of melanoma cellsis dependent on
matrix metalloprotease 2 (MMP2). Moreover, MMPs play a pivotal in impaired wound healing. Chito-
san (MW ca. 5 x 10° g/mol, degree of acetylation ca.30%) is supposed to comprise anti-tumour prop-
erties and to improve wound healing of chronic ulcera. Here we show that chitosan attenuated the
invasive activity of melanoma cells in a cell-based invasion assay and reduced MMP2 activity in the
supernatant of melanoma cells. While the expression level of MMP2 was not affected, the amount of
MMP2 in the cell supernatant was reduced, indicating apost transcriptional effect of chitosan on
MMP2. Atomic force microscopy revealed a direct molecular interaction between MMP2 and chitosan
forming a complex with a diameter of 349.0 + 69.06 nm and a height of 26.5 + 11.50 nm. Affinity
chromatography revealed a high binding-specificity of MMP2 to chitosan, and a colorimetric MMP2
activity assay suggests a non-competitive inhibition of MMP2 bychitosan. We conclude that the biopo-
lymer chitosan binds MMP2 followed by a decrease of MMP2 activity and tumour invasion. Therefore,
chitosan may represent a new type of MMP2 inhibitor. Beside their role in tumour cell invasion,
MMPs are also involved in wound healing where pathological MMP regulation results in chronic
ulcerations. Since chitosan is known to improve wound healing, we speculate that the MMP binding
capacity of chitosan is at least partly responsible for the improved wound healing mediated by chito-
san-based wound dressings.
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Light activated curcumin induces growth arrest in human
melanocytes and human melanoma cells at low concentrations

S. Buss, J. Dujic, S. Kippenberger, R. Kaufmann and A. Bernd J.W. Goethe-Universitiit, Zentrum
fiir Dermatologie und Venerologie, Biochemisches Labor, 60590 Frankfurt am Main, Deutschland
Curcumin is a pharmacological active component from the rhizome of the plant Curcuma longa with
well known anti-tumour activities. Unfortunately, the use of curcumin is hampered by a low absorp-
tion rate in vivo. Recently we could show that curcumin combined with UVA or visible light induces
cell growth arrest and apoptosis in human keratinocytes at very low doses (Dujic et al., 2007). Based
on these results we investigated the effect of curcumin combined with light on human melanocytes
and melanoma cells. Both cell species were treated with curcumin (0.2-1 pg/ml) and irradiated with
UVA (1 J/em?) or visible light (5.500 x 5 min). After 24 h BrdU incorporation and cell membrane
damage (LDH release) were measured. Light activated curcumin inhibited the cell proliferation rate of
the melanocytes down to 2-18% compared with untreated controls. Similar results were observed in
melanoma cells IPC-298, G361, A375 and SKMEL-13. These effects were not obtained when cells were
incubated with 0.2-1 ug/ml curcumin alone in the absence of light. We did not find any sign of toxic
membrane damage after incubation with curcumin alone or in combination with UVAor visible light.
These findings demonstrate the growth inhibitory effect of curcumun in combination with light in dif-
ferent pigmented cell species.

Stephan Buss, Jadranka Dujic, Stefan Kippenberger, Roland Kaufmann, AugustBernd

(a) Department of Dermatology, J.W. Goethe-Universitiy (Frankfurt/Main, Germany)
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Crucial role for fibroblast integrin-linked kinase in murine wound
healing

M. C. Zweers', M. Schmitz', C. P. Denton?, R. Fissler’, T. Krieg' and B. Eckes' 'University of
Cologne, Dermatology, Koln; “University College London, Centre for Rheumatology, London, UK;
SMax Planck Institute for Biochemistry, Molecular Medicine, Martinsried

The extracellular matrix is a key regulator of cell functions, e.g. proliferation, differentiation and
migration. Binding of matrix macromolecules to integrins initiates the assembly of an intracellular
multiprotein complex, the focal adhesion, of which integrin-linked kinase (ILK) is a central compo-
nent. ILK binds to the intracellular tail offi1 integrins and recruits adaptor proteins, thus connecting
the outside environment to the actin cytoskeleton. Here, we report the generation of an inducible
fibroblast-specific ILK-deficient mouse.ILK-deficient skin fibroblasts show impaired cell spreading, focal
adhesion assemblyand stress fiber formation on collagen and fibronectin substrates. This wasassociated
with reduced mRNA levels of the collagen-binding integrins «1, 22 andx11, as well as decreased cell
surface expression of 1 integrin. Motility of ILK-deficient fibroblasts was enhanced. Transduction of
mechanical forces was reduced, as ILK-null fibroblasts show a greatly impaired capacity to contract
collagenlattices. In line with altered mechanical properties, the expression ofz-smooth muscle actin was
diminished, indicating that myofibroblast differentiation was hampered. Since all of the before men-
tioned processes are pivotal during cutaneous wound healing, we wounded fibroblast-specific ILK-defi-
cient and control animals .Fibroblast-specific ILK-deficient animals show strongly reduced wound
contraction and greatly disturbed granulation tissue formation. Fewer myofibroblasts were present in
the granulation tissue, most likely due to reduced proliferation of the ILK-deficient fibroblasts. In con-
clusion, ILK plays an important role in fibroblasts in sensing environmental cues and thereby main-
taining dermal homeostasis.

© 2008 The Authors
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Role of MT1-MMP in cell migration

A. Schild', P. Zigrino', J. Steiger', Z. Zhou® and C. Mauch' 'Department of Dermatology,
University of Cologne, 50937 Cologne, Germany; *Department of Biochemistry, University of Hong
Kong, Hong Kong

In wound healing or pathological processes like tumour progression, migration of cells on components
of the extracellular matrix (ECM) plays a crucial role. During these processes, expression and activa-
tion of Matrix Metalloproteinases (MMPs) is required for degradation or cleavage of ECM with release
of bioactive fragments that modulate migration. In particular, membrane-type 1 matrix metalloprotei-
nase (MT1-MMP) has been involved in migration of endothelial cells, keratinocytes andfibroblasts on
various substrates including collagen type I and fibronectin. To further analyze the role of MT1-MMP
in migratory processes we have used cells derived animals with complete inactivation of this enzyme.
By adhesion assays we have first analyzed whether ablation of this protease interferes with adhesive
capacity of fibroblasts to different substrates. Indeed, MT1-MMP deficiency resulted in a significant
reduction in cell adhesion to collagen type I but not to collagen type IV, fibronectin and laminin. To
investigate whetherMT1-MMP ablation effects also migration of cells, we utilized primary murine
fibroblasts derived from MT1-MMP deficient mice and their wild-type littermates fortime lapse video
microscopy in a random migration assay. Migration on collagen type I and fibronectin, was signifi-
cantly impaired in knock-out fibroblasts as compared to wild-type controls. In addition, motility of
wild-type fibroblasts could be reduced to levels comparable to those observed with MT1-deficient cells
by adding recombinant mouse TIMP-2, an endogenous inhibitor of MT1-MMP activity. Morphologi-
cal analysis of fibroblasts adhered to collagen type I or fibronectin revealed enhanced filopodia forma-
tion in MT1-MMP deficient cells plated on these substrates. In summary, we could show that ablation
of MT1-MMP results in reduced adhesion primary murine fibroblasts to collagen type I whereas cell
migration was reduced on both, collagen and fibronectin in vitro. These data suggest that altered adhe-
sion to collagen type I might be responsible for altered migration, while cell migration onto fibronectin
requires an additional unknown event, e.g. proteolyticcleavage of this substrate and release of stimula-
tory fragments.
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Hazardous polycyclic aromatic hydrocarbons are present in tattoo
inks that additionally generate singlet oxygen under UVA irradiation
]. Regensburger], E. Engelz, F. Sanatrelli', T. Maisch', H. Ulrich', R. Vasold® and

logie, R burg; *Universitiit Regensburg,

W. Baumler' 'Universitiit Regensburg, Der
Organische Chemie, Regensburg

About 10 million people in Germany have a tattoo at least and most of the tattoos show a black
colour. Modern black tattoos are made with ink that not only contain multiple impurities but also
are originally produced for the staining of consumer goods. Since black inks are usually produced by
imperfect combustion, we analyzed eight commercially available tattoo inks for polycyclic aromatic
hydrocarbons (PAH). Beside normal carbon, we found in 500 mg dry substance PAH like phenan-
threne (12-129 ug), anthracene (9-73 ug), fluoranthene (12-135 ug), pyrene (8-93 ug)that is in total
32-342 ug of PAH. We also detected 0.02-3.6 mg phenol. Since tattoos are frequently exposed to
solar light, these PAH can act as photosensitizer in the skin and generate reactive oxygen species
such as single toxygen. Therefore, we excited the polycyclic aromatic hydrocarbons in solution with
UVA light and determined the quantum efficiency of singlet oxygen generation by measuring its
luminescence at 1270 nm. All polycyclic aromatic hydrocarbons showed a strong singlet oxygen lumi-
nescence and their quantum efficiency is higher as compared to porphyrins used in photodynamic
therapy. Our results show high amounts of toxic or carcinogenic PAH in black inks that are tattooed
in skin. Moreover, the PAH generate the highly reactive singlet oxygen molecule that could affect
skin integrity.
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Mechanisms of growth modulatory effects of caffeine and
testosterone in female and male human hair follicles

T. W. Fischer', A. Winter-Keil', W. Funk® and R. Paus' 'University Hospital Schleswig-Holstein,
Department of Dermatology, 23538 Liibeck, Germany; ?Klinik Dr Kozlowski, 81739 Miinchen,
Germany

Caffeine has been reported to counteract the growth suppressive effects of testosterone in the androge-
netic-alopecia-analogue male human hair follicle organ culture model. The present study investigated
the differential mechanisms contributing to the growth modulatory effects of testosterone and caffeine
in both female and male human hair follicles in vitro. Whole human female hair follicles from face-lift
operations and male hair follicles from electively taken biopsies from men affected with androgenetic
alopecia (AGA) after informed consent were cultured over120 h and incubated with either a) testoster-
one alone or b) with testosterone in combination with caffeine or ¢) with normal growth medium as
control. Hair shaftelongation was measured every 24 h. At the end of the culture period, follicles were
frozen and cryosections for immunofluorescence performed. Histomorphometric hair cycling analysis
revealed an anagen rate reduction induced by testosterone (5 ug/ml) that was counteracted to an
almost normal (non-testosterone-suppressed) anagenrate by caffeine (0.0005%, 0.001%). Hair shaft
elongation was significantly suppressed in testosterone-treated hair follicles compared to controls
(P < 0.001) that was counteracted by caffeine at the concentration of 0.0005% in female hair follicles
(P < 0.05) and at the concentration of 0.001% in male AGA hair follicles. The catageninducer TGF-
beta2 was partly up-regulated in testosterone-treated hair follicles and down-regulated by caffeine as
shown by quantitative immunohistomorphometry. Proliferation as indicated by Ki67-staining was
reduced by testosterone and again enhanced by caffeine, whereas apoptosis of hair matrix keratinocytes
was up-regulated in testosterone-treated hair follicles and treatment with caffeine reduced matrix kera-
tinocyte apoptosis. Thus, caffeine counteracts the growth suppressing effects of testosterone by enhan-
cing human hair growth via pro-proliferative and anti-apoptotic effects, leading to increased hair shaft
elongation and late catagen entry that seem to be mediated by attenuation of TGF-beta2 activation.
Moreover, female hair follicles seem to react to lower concentrations of caffeine than male AGA hair
follicles giving evidence for possible differences in response to topical caffeine treatment in vivo.
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Die Transplantation multipotenter hamatopoetischer
Progenitorzellenverbessert die dermale Wundheilung liber parakrine
Mechanismen

J. Faulhaber, J. Ghadri?, K. Grote?, S. Schnabel?, K. Schledzewski', S. Goerdt', W. Koenen' and
C. Templin' 'Universititsklinikum Mannheim, Klinik fiir Dermatologie, Venerologie undAllergologie,
68135 Mannheim, Deutschland; *Medizinische Hochschule Hi , Klinik fiir Kardiologie und
Angiologie, 30625 H . Deutschland

Studien in den letzten Jahren haben gezeigt, dass Stamm- oder Progenitorzellenpotent in die Geweber-
egeneration eingreifen koénnen. Unserer Arbeitsgruppe ist eskiirzlich gelungen, durch die retrovirale
Uberexpression eines f-catenin-Konstruktesin lineage-negative Knochenmarkszellen von C57BI6 Miu-
sen eine signifikante exvivo Expansion und Immortalisierung von murinen hamatopoetischen Stamm-
zellenzu etablieren. Ziel dieser Studie war es, den Einfluss dieser neu generiertenmultipotenten

hiamatopoetischen Progenitorzelllinie und deren Zellkulturiiberstandauf die dermale Wundheilung zu
untersuchen. Nach Induktion der Wunde mittels 5 mm Hautstanzen wurden die Tiere in 3Versuchs-
gruppen randomisiert und entweder mit 1 x 10E7 Progenitorzellen, demkonzentrierten Kulturiiber-
stand von 1 X 10E7 Progenitorzellen oder mitKontrollmedium behandelt. Die Wundheilung war in
den mit Progenitorzellen- bzw.deren Kulturiiberstand behandelten Gruppen zwischen Tag 3 und Tag
10 signifikantschneller im Vergleich zur Kontrollgruppe. Dabei zeigte sich kein Unterschiedzwischen
der Progenitorzelllinie und dem Uberstand in den behandelten Gruppen.Des Weiteren konnte auch ein
konzentrationsabhingiger Effekt desKulturiiberstandes auf die Angiogenese in einem Matrigel-Assay
beobachtet werden.Mittels Protein-Array-Analyse des Zellkulturiiberstandes konnte eine Vielzahlinflam-
matorischer und proangiogenetischer Zykotine und Wachstumsfaktoren (u.a.IL-6, MCP1, M-CSF)
detektiert werden. Diese Ergebnisse indizieren, dass die Transplantation von multipotentenhimatopoe-
tischen Progenitorzellen die dermale Wundheilung iiber parakrineMechanismen beschleunigt. Durch
die Generierung der multipotentenhidmatopoetischen Progenitorzelllinie konnen in vitro fiir die
dermale Wundheilungwichtige Faktoren unbegrenzt hergestellt werden.
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Evidence that thyroid hormones directly affect human hair follicles:
prolongation of anagen, stimulation of hair matrix proliferation,
pigmentation and energy metabolism

N. van Beek', E. Bodo', A. Kromminga®, E. Gaspar'”, M. A. Zmijewski®, A. Slominski*, W. Funk®,
B. E. Wenzel® and R. Paus' 'Department of Dermatology, University of Liibeck, Liibeck, Germany;
ZInstitute for Immunology, Clinical Pathology, Molecular Medicine, Hamburg, Germany; >University
of Litbeck, Internal Medicine ., Litbeck, Germany; *Department of Pathology, University of Tennessee,
Memphis, USA; Klinik Dr Kozlowski, Miinchen, Germany

Both insufficient and excess levels of thyroid hormones (T3, T4) can result in altered hair/skin struc-
ture and function (e.g. effluvium). However, it is still unclear whetherT3/T4 exert any direct effects on
human hair follicles (HFs). Therefore, we have investigated the effect of thyroid hormone receptor sti-
mulation on microdissected, organ-cultured human scalp HFs. Here, we show that both T3 and T4
up-regulate the proliferation of hair matrix keratinocytes and down-regulate their apoptosis. T3 andT4
also prolong anagen duration in vitro. Intrafollicular immunoreactivity (IR) for the thyroid hormone-
responsive keratins CK6 and CK14 is modulated by T3 and T4 (CK6: enhanced, CK14: down-regu-
lated). Both T3 and T4 significantly stimulate human HF melanin synthesis, with supraphysiological
concentrations of T4 showing the strongest stimulation of intrafollicular melanogenesis. Since thyroid
hormones reportedly can stimulate erythropoietin expression and since we had previously identified
human scalp HFs as an extrarenal erythropoietin source, we also assessed whether thyroid hormones
increase intrafollicular erythropoietin IR and mRNA expression. Both is indeed the case. T3 and T4
also upregulate cytochrome- coxidase subunit I (COX-I) IR in the outer root sheath, a key respiratory
chain enzyme. The response of TGF2 to thyroid hormone stimulation is currently being assessed.
These data clearly demonstrate that human HFs are a direct target tissue for thyroid hormones.
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Differential expression of influx and efflux transport proteins

in human antigen presenting cells

C. Skazik!, R. Heise', O. Bostanci', N. Paul?, B. Denecke?, K. Kiehl', H. F. Merk', G. Zwadlo-
Klarwasser? and J. M. Baron' 'University Hospital RWTH Aachen, Dermatology, 52074 Aachen,
Germany; *University Hospital RWTH Aachen, Interdisciplinary Centre of Clinical Research (IZKF
Biomat), 52074 Aachen, Germany

The multidrug resistance related protein (MRP, ATP binding cassette C transporters, ABCC) family and the
solute carrier organic anion transporting (SLCO) family function as efflux and influx transporters, respec-
tively, of a variety of large organic anions or their conjugates in hepatic detoxification, drug distribution
and drug resistance of tumour cells. Thus, these transport proteins are part of the metabolism and elimina-
tion of drugs, xenobiotics and certain endogenous molecules and are involved in active vectorial transport
of inflammatory mediators. Further we demonstrated that normal human keratinocytes express a specific
profile of influxtransporters, support the concept that the uptake of large organic cations like drugs is an
active transport process mediated by members of the SLCO family. Human macrophages (M{) express
cytochrome P450 enzymes verifying their capacity to metabolize a variety of endogenous and exogenous
substances. Here we analyzed the mRNA and protein expression of transport proteins involved in the
uptake or export of drugs, hormones and arachidonic acid metabolites in dendritic cells (DC) and
M({2compared to their precursors - blood monocytes - using cDNA microarray-, RT-PCR-, Western-blot-
and immunostaining techniques. The transport proteins studied included members of the SLCO family and
ABCC family. We found that only mRNAs for SLCO-2B1, -3Al, and -4Al were present in monocytes,
Mf{)?and DC. Most interestingly the expression of SLCO-2B1 was markedly enhanced in M{las compared to
monocytes and DC. The presence of mRNAs for ABCCl, 3, 4, 5 and6 in all three cell types was demon-
strated. On protein level ABCC1 which has been identified as leukotriene C4 transporter was found to be
the most abundant transporter in M{)?and DC. Blocking the ABCCI activity with the specific inhibitor
MKS571 resulted in a phenotypic change in DC but not in M. Our data show that human blood monocytes
and monocyte derived macrophages as well as DC express a specific profile of transporters involved in inlux
and efflux of exogenous molecules like allergens or drugs, but also of endogenous substances in particular
of inflammatory lipid mediators like leukotrienes and prostaglandins.

© 2008 The Authors
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Evidence that thymic peptides regulate human hair follicle biology

D. Langan, E. Bodo and R. Paus Department of Dermatology, University Hospital of Schleswig-
Holstein, University of Liibeck, 23538 Liibeck, Germany

Thymic peptides belong to a diverse family of polypeptides that exert multiple biological functions (e.g. sti-
mulation of cell migration, angiogenesis, wound healing).Thymosin beta4 reportedly even enhances hair
growth in rats, and topically applied thymus extracts have long been claimed (but never proven!) to stimu-
late human scalp hair growth in vivo. Therefore, we have explored whether thymic peptides alter human
hair growth and/or pigmentation in vitro. Here we show that all three tested peptides (thymulin, thymosin
alpha-1[TA1], thymosin-beta4 [TB4]) significantly inhibited hair shaft production of organ-cultured human
scalp hair follicles (HF) under serum-free conditions (substantial interindividual variations were evident).
Interestingly, thymulin or TAl-treated HF stayed longer in anagen than vehicle-treated control HF. Never-
theless, TAl-treatedHF showed fewer proliferating hair matrix keratinocytes than control HF. Quantitative
Masson-Fontana histochemistry revealed that thymulin-treated HF had significantly more melanin granules
than controls. TA1 and TB4 did not influence HF melanogenesis. Immunohistochemistry for all three thy-
mic peptides appeared to show specific immunoreactivity in human scalp skin sections. Thymulin and TA1
follow similar patterns with strongest immunoreactivity seen in epidermis and in the HF inner roots heath
(especially Henle’s layer and medulla, distal to the hair bulb). TB4 immunoreactivity was much more wide-
spread, and included also outer root sheath, dermal sheath and dermal papilla of the HF. Only hair matrix
keratinocytes appeared to be negative for all three thymic peptides. These data provide first definitive evi-
dence that thymic peptides can indeed alter human HF biology, and suggest that thymulin and TA1 might
reduce telogeneffluvium by catagen inhibition, even though actual hair shaft formation is also inhibited.
Furthermore we present the first evidence that human HF pigmentation is stimulated by thymulin. This
suggests that the role of thymic peptides in human HF biology deserves systematic dissection.
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Thyrotropin (TSH) is produced by human epidermis and is controlled
by its classical regulators, thyroid hormones and thyrotropin-
releasing hormone (TRH)

B. Kany‘, E. Bodo', A. Krommingaz, E. Ga’spér', W. Funk?, B. E. Wenzel* and R.

Paus' 'Department of Dermatology, University of Liibeck, Liibeck, Germany; *Institute for
Immunology, Clinical Pathology, Molecular Medicine, Hamburg, Germany FKlinik Dr Kozlowski,
Miinchen, Germany; *Department of Internal Medicine, University of Litbeck, Litbeck, Germany
Pituitary thyrotropin (TSH) stimulates thyroid hormone production via its cognate receptor (TSH-R).
TSH secretion is up-regulated by hypothalamicthyrotropin-releasing hormone (TRH), while increased
serum thyroid hormone levels send negative feedback signals, e.g. by inhibiting TSH production. Since
cultured human skin cells reportedly also transcribe elements of the central hypothalamus-pituitary-
thyroid (HPT) axis, we have asked in the current study whether TSH is also translated in human
epidermis in situ, and whether any intraepidemal TSH production is subject to TRH and/or thyroid
hormone regulation, using scalp skin organ culture. TSH and TSH-R immunoreactivity (IR) were
examined by the highly sensitive EnVison and the peroxidase based ABC methods. Intense TSH IR
was found throughout the suprabasal, differentiated layers of normal human scalp epidermis, while
TSH-R IR was completely absent in the epidermis, and was confined to mesenchymal compartments
and nerve fibers of human skin. Full thickness human scalp skin was organ-cultured under serum-free
conditions, and treated with vehicle or TRH (100 ng/ml) and TSH IR was assessed by quantitative
immunohistomorphometry. We observed significantly up-regulated TSH protein expression after
TRH-treatment, which even partially induced: weak basal layer keratinocytes TSH IR. In contrast,
when skin biopsies were treated with thyroid hormones T3 (1 pM, 100 pM) and T4 (100 nM, 1 uM),
the intraepidermal TSH immunoreactivity was dramatically down-regulated. Whether this regulations
occurs at mRNA levels, will be determined by PCR analysis. Even though the function of TSH expres-
sion on the gene and protein level in human epidermal biology remains to be dissected, we here pro-
vide the first evidence that human scalp skin epidermis synthesizes TSH, which may stimulate
intradermal TSH-Rs and that TSH regulation follows the rules appreciated from the central HP Taxis.

P287

Searching for new pointers to non-classical functions of
erythropoietin (EPO) in human skin and hair biology

F. Wiesma', E. Bodo', A. Kromminga?, W. Funk’, W. Jelkmann* and R. Paus' 'Department of
Dermatology, University of Liibeck, Liibeck, Germany; *Institute for Immunology, Clinical Pathology,
Molecular Medicine, Hamburg, Germany; *Klinik Dr Kozlowski, Munich, Germany; "Department of
Physiology, University of Liibeck, Liibeck, Germany

Recently we reported that erythropoietin (EPO), the main growth and viability factor for red blood cells,
plays role also in cutanoeus biology, beyond its classical hematopoietic function: Human scalp hair follicles
(HF) produce EPO, and EPO-treatment is able to reduce chemotherapy-induced HF damage. By microarray
analysis, we identified some differentially regulated candidate EPO-target genes (e.g. calmegin, a key mole-
cular chaperon in testis biology), which were confirmed by quantitative PCR. In the current study, we
aimed to further investigate possible functions of EPO in HF and scalp skin biology in term to pigmenta-
tion, mast cell functions and to further explore the candidate EPO-target genes. By immunhistochemistry
we here provide the first evidence for extra-testicular calmegin expression by demonstrating that calmegin
is expressed on the gene and protein level in the hair follicle epithelium. Consistent with our microarray
and q-PCR data, after EPO treatment calmegin was down-regulated in HF organ culture. We are currently
investigating whether calmegin is involved (similar to its role in testicular biology) in HF differentiation
and/or protein folding. Since our microarray data had also revealed differential regulation of some melano-
genesis-related genes (kinesinelight chain), we also investigated whether EPO may regulate HF pigmenta-
tion. By quantitative Masson-Fontana staining we found up-regulated melanin production in two from five
female patients. Since skin mast cells reportedly express the EPO-receptor, we investigated EPO effect on
skin mast cell number and degranulation. Intriguingly, EPO significantly reduced the number of c-kit+
mast cells in both the interfollicular dermis and the HF connective tissue sheath, yet did not appear to alter
their granulation status. The current study explores several, as yet uncharacterized, non-classical functions
of EPO in human skin, where this hormone may regulate e.g. melanin production and mast cell functions,
and show that human skin is an extra-testicular site of calmegin expression. These obseobservations provide
interesting new pointers in the search for the -as yet poorly understood - functions of EPO in biology.
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Comparison of ammonium ions of the skin surface with skin surface
pH and transepidermal water loss at 65% relative air humidity

T. Reuther, L. Mose and M. Kerscher Division of Cosmetic Sciences, Department of Chemistry,
University of Hamburg, 20146 Hamburg, Germany

A factor that is likely to affect a possible relation between skin surface ammoniumions (NH4+) and skin
surface pH and transepidermal water loss (TEWL) is the relative air humidity (RH). Consequently it
appears interesting to investigate such relations at an RH that is different from the standard 50% that is
chosen in most investigations. Therefore the aim of the present study was to investigate the relation
between NH4+ and pH and TEWL at 65% RH. Overall 39 volunteers aged 18-35 (Nine male and 10 female
non-smokers, 10 male and10 female smokers) were enrolled. Room temperature was 20°C. RH was
65%.NH4+ was assessed using the Berthelot reaction. PH and TEWL were measured using a Tewameter®?-
and a skin pH-meter® (both C&K Electronic GmbH, Cologne, Germany). Assessments were performed on
the forearm (FA) and the forehead (FH).The explorative statistical analysis consisting of correlating NH4+
with pH and TEWL as well as correlating NH4+ normalized to TEWL with pH was performed for the fol-
lowing groups: Men (M), women (W), Smokers (SM), non-smokers (NSM), male non-smokers (MNSM),
male smokers (MSM), female non-smokers (FNSM), female smokers (FSM). Correlation analysis of the
values assessed on the FA revealed significant correlations between NH4+ and pH in W, SM and FSM. The
highest correlation was found in W (r = —0.574; P = 0.008). Correlating NH4+ and TEWL revealed signifi-
cant results in MSM (r = 0.666; P = 0.035). On the FH a significant correlation was assessed between
NH4+ and pH in W and FSM with the highest correlation in W(r = —0.520; P = 0.019). Correlation of
NH4+ values normalized to TEWL with pH revealed significant correlations between the values assessed on
the FH of W, NSM, FSM and FNSM. The highest correlation could be found in W (P = —687; P = 0.001).
The results obtained in the present study show very different and partly significant results for the different
groups analyzed. This indicates that at the present conditions factors such as site of investigation, gender
and smoking habits have influence on the relation between NH4+ and pH and TEWL. Moreover, the sig-
nificant results concerning the ammonium values normalized to TEWL suggest that ammonia from deeper
regions of the skin might follow the water stream determining the TEWL before being converted into
NH4+ in the acid milieu of the stratum corneum.
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Inhibition of cyclooxygenase-2 and epidermal growth factor-receptor
by atriterpene extract from the outer bark of birch (Betulae cortex)

M. N. Laszczyk™, A. Scheffler', S. F. Martin? and C. M. Schempp® 'Carl Gustav Carus-Institut,
75223 Niefern-Oschelbronn, Germany; *Allergy Research Group, Department of Dermatology,
University Medical CenterFreiburg, 79104 Freiburg, Germany; >Competence Center Skintegral,
Department of Dermatology, University Medical Center Freiburg, 79104 Freiburg, Germany; *Faculty
of Biology, University of Freiburg, 79104 Freiburg, Germany

Background: We have shown previously pro-apoptotic effects of a triterpene extractfrom the outer bark of
birch (TE) in keratinocytes and skin cancer cell lines. TE contains betulin as the main component (80%),
but also betulinic acid (3%), lupeol (2%), oleanolic acid (1%) and erythrodiol (1%) The anti-tumour activ-
ity of TE has previously been confirmed in the clinical setting by the successful treatment of actinickera-
toses.

Methods: Here we have investigated the effect of TE on the expression ofcyclooxygenase-2 (COX-2) and
epidermal growth factor-receptor (EGF-R), proteins known to be involved in skin carcinogenesis. Using
immunocytochemical and flow cytometric methods, ultraviolet (UV)-B induced COX-2 expression was
investigated in HaCaT keratinocytes, and EGF-R expression was studied in the skin cancer cell lineCal-39.
Results: TE inhibited UV-B-induced COX-2 expression in HaCaT keratinocytes. The effect was com-
parable to the COX-inhibitor indomethacin. Long term incubation with TE decreased the EGF-R
expression in the EGF-R overexpressing Cal-39 cells. Testing the isolated compounds of the TE betuli-
nic acid was responsible for the downregulation of EGF-R.

Conclusion: TE may be a promising anti-cancer agent, not only due to its pro-apoptotic cytotoxic activity,
but also due to its specific effects counteracting the expression of tumour-associated molecules such as
COX-2 and EGF-R.

P290

Discriminating catagen and anagen by Serial Analysis of Gene
Expression(SAGE) of human hair follicles

O. Holtkotter', M. Giesen', M. Birth?, R. R. Olbrisch® and D. Petersohn' 'Phenion GmbH & Co
KG, Skin/Hair Physiology, 40225 Duesseldorf, Germany; *Miltenyi Biotec GmbH, MACS molecular
Business Unit, 50829 Cologne, Germany; *Florence-Nightingale-Hospital, Clinic for Plastic Surgery,
40489 Duesseldorf, Germany

The disturbance of the hair follicle cycle constitutes the major cause of unwanted hairloss or excess.
To gain a better understanding of the cycle alterations, acomprehensive analysis of the molecular
changes underlying the progression through the hair cycle is essential. However, the involved mechan-
isms are as yet not completely understood, and, to make matters worse, most investigations on the
molecular regulation are performed with hair follicles from mice. A non-critical transfer of these
results to human hair follicles is arguable, considering the fact that gene homologues of each species
sometimes tend to have a completely different function in the respective organism. In order to achieve
a more comprehensive overview of the expression differences between human hair follicles in catagen
and anagen, hair follicles of these stages were isolated and analysed by ’Serial Analysis of Gene Expres-
sion” (SAGE), indicating the involvement of the angiopoietin-like protein CDT6, the 14-3-3 protein
family and DPP IV-family in the progression of the hair cycle. The results of this approach open new
perspectives for the understanding of the hair cycle.
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Thyrotropin Releasing Hormone (TRH) modulates human hair follicle
pigmentation and growth via its cognate receptor (TRH-R)

E. Géspa’r', C. Hardenbicker', A. Kromminga%, B. E. Wenzel?, R. Paus' and E. Bodo' 'Departmem
of Dermatology, Medical University of Liibeck, Litbeck, Germany; *Department Medl, Medical
University of Liibeck, Litbeck, Germany; “Institute for Immunology, Clinical Pathology, Molecular
Medicine, Hamburg, Germany

TRH is the most proximal member of the hypothalamic-pituitary-thyroid (HPT) axis and regulator of
thyroid hormone synthesis. RNA transcripts for members of this axis were detected in cultured human
skin cell populations. Since human melanoma cell lines express TRH and are promoted to growth by
TRH, and TRH is produced in amphibian skin where it modulates pigmentation, we now have
assessed, whether (a) normal human skin and scalp hair follicles (HF) express TRH and/or its receptor,
(b) whether exogenous TRH stimulates human HF growth, cycling and/or pigmentation (c) which

genes may be the intrafollicular targets of TRH-R mediated signalling. TRH and TRH-R transcripts
were detected in microdissected scalp skin HFs byRT-PCR. These appear to be translated, since intense
TRH and TRH-R immunoreactivity (IR) was seen in human HF epithelium. TRH (1-10 ng/ml) signif-
icantly elevated the melanin content in microdissected HFs after 7 days of organ culture, as demon-
strated by quantitative Masson-Fontana histochemistry. TRH significantly reduced the number of
TGF-beta2-induced catagen HFs inorgan-culture, and compensated the TGF-beta2-induced decline of
the HF melanincontent. TRH also promoted HF elongation in organ-culture, most effectively at 5 ng/
ml. Finally, by micro array analysis (Agilent/Miltenyi) several differentially up-, or down-regulated
TRH-target genes were detected (e.g. neurofilament3 (NEF3), keratin 6B (KRT6B), keratin, hair,
acidicl (KRTHA1), keratin, hair, basicé (KRTHB&). Thus, human scalp HFs are a source and target of
TRH, and respond to TRH stimulation by defined changes in HF cycling and pigmentation. Therefore,
not only thyroid hormones, but also TRH-R mediated signalling can directly modulate human HF
functions.
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Metalloproteinase P176, P186, P201, P242,
P247, P268, P276, P279

MHC P060, P134

Mitochondria P191 (V30), P219, P260 (V17),
P265 (V27)

Monocyte P007, P077 (V18), P093, P131,
P132, P284

Mutation P028, P029, P036, P038, P039,
P041 (V21), P042, P043

Mycosis fungoides P020, P146

N

Neurofilament P241

Neuropeptides P005, P272

Neutrophil P045, P124

NK cell P066 (V36), P072 (V16), P206

(0]

Oncogene P026, P200 (V06), P204, P213,
P218

Oral cavity P140

Oxygen radicals P021, P124, P185, P191
(V30), P255, P260 (V17)

P
p53 P204
Patch test PO10

Pemphigus vulgaris PO71, P083 (V19), P084,
P147

Percutaneous absorption P179

Permeability barrier P272

Pharmacology P156, P177, P179, P182, P217,
P224, P232

Phospholipase P275

Photobiology P183, P185, P188 (V14), P189,
P190

Pigmentation P283, P291

Porphyria P028, P029, P038, P042

Proliferation P098 (V23), P107, P150, P261,
P265 (V27), P283

Protease P030, P059, P131, P160, P238, P245,
P266, P274

Protease inhibitors P113 (V29), P178, P201,
P266

Protein kinase P215, P216

Proteoglycans P055

Pruritus P142

Psoriasis P033 (V32), P062, P069, P117,
P130, P136, P146, P177, P255

R

Ras P244

Receptor P087, P100, P101, P104 (V24),
P111, P112 (V28), P122, P160, P164, P272

S

SCID mouse P221 (V20)

Sebaceous glands P032, P150, P244, P256

Sezary syndrome P196, P220

Signal transduction P024, P05S, P082, P156,
P203, P207 (V11), P214, P215, P216, P224,
P226, P244, P250

Skin equivalent P080, P176, P268

Skin graft P239, P257

Skleroderma P052, P144, P148, P270

Squamous cell carcinoma P022, P060, P194,
P195, P203, P212, P232, P243

Stem cell P241, P252, P257, P273, P282

Stomatitis P040

Stratum corneum P113 (V29), P116, P159,
P288

T

T cell POO1 (V04), P003, PO10, P46, P049,
P050 (V33), P052, P054, P057, P061 (V10),
P062, P066 (V36), P067 (V13), P073, PO77
(V18), P078, P079, PO81, P0S2, P083

(V19), P090, P093, P095, P096 (V22),
P097, P100, P101, P102, P104 (V24), P10S,
P111, P112 (V28), P125, P126, P128, P133,
P135, P136, P138, P161, P162, P172, P183,
P184 (V09), P199, P209, P231, P248 (V03),
P263, P264 (V26)

TGF-alpha P171

TGF-beta P034, P067 (V13), P108, P136,
P210, P262

Th1/Th2 P008, PO11, P056, PO58, P06,
P070, P073, P094, P095, P119 (V07), P123,
P127, P129

TNF-alpha P014, P048 (V05), P068, P080,
P117, P130, P140, P165

Transcription factors P083 (V19), P105, P119
(V07), P126, P178, P205, P228, P241,
P253, P254, P271

Transfection P101, P106 (V25)

Transgenic mice P023, P066 (V36), P119
(V07), P236 (V34), P248 (V03)

Tumor infiltrating lymphocyte P193 (VO1),
P202 (V08), P233, P239

Tumor progression P066 (V36), P076, P094,
P158, P193 (VO1), P197, P199, P200 (V06),
P201, P208, P216, P218, P226, P227, P229,
P238, P243, P244

Tumor promoter P198

Tumor supressor gene P039, P041 (V21),
P194, P198, P240

Tyrosine kinase P026, P075, P154, P156

U

Ulcer P021, P152

Ultraviolet P049, P085, P184 (V09), P185,
P186, P187, P192, P233, P271, P280

v

Vaccine P053, P106 (V25), P111, P127, P128,
P153, P161, P168, P209

VEGF P165, P178, P222, P274

Virus P088, P092, P168

Vitamin P047, P163, P225, P256

Vitiligo P249

Wound healing P018 (V02), P141, P144,
P145, P151, P152, P166, P174, P175, P247,
P251, P269, P276, P278, P282
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