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Abstract

In recent years, different genes and proteins have been highlighted as potential
biomarkers for psoriasis, one of the most common inflammatory skin diseases
worldwide. However, most of these markers are not psoriasis-specific but also found
in other inflammatory disorders.

We performed an unsupervised cluster analysis of gene expression profiles in 150
psoriasis patients and other inflammatory skin diseases (atopic dermatitis, lichen
planus, contact eczema, and healthy controls). We identified a cluster of IL-17/TNFa-
associated genes specifically expressed in psoriasis, among which IL-36y was the
most outstanding marker. In subsequent immunohistological analyses IL-36y was
confirmed to be expressed in psoriasis lesions only. IL-36y peripheral blood serum
levels were found to be closely associated with disease activity, and they decreased
after anti-TNFa-treatment. Furthermore, IL-36y immunohistochemistry was found to
be a helpful marker in the histological differential diagnosis between psoriasis and
eczema in diagnostically challenging cases.

These features highlight IL-36y as a valuable biomarker in psoriasis patients, both for
diagnostic purposes and measurement of disease activity during the clinical course.
Furthermore, IL-36y might also provide a future drug target, due to its potential

amplifier role in TNFao- and IL-17 pathways in psoriatic skin inflammation.
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Introduction

Psoriasis vulgaris (Pso), atopic dermatitis (AD), contact eczema (CE), and lichen
planus (LP) all represent common chronic inflammatory skin diseases where
differential diagnosis based on clinical features and histology can, in some cases, be
difficult. They are associated with variable concomitant illnesses, low health related
quality of life, and collectively have a considerable economic burden. Mechanistically,
these entities share different genetic and environmental influences and are
orchestrated by a complex network of common and specific pro-inflammatory
mediators that result in the expressed clinical phenotypes.

Despite their at times similar clinical appearance to erythrosquamous plaques, these
skin diseases are driven by strictly different pathomechanisms thus offering the
possibility for accurate molecular diagnostics. Psoriasis is thought to be mainly
mediated by Th1/Th17 cytokines with a central role of TNFa, whereas Th2-cytokines
are supposed to play a key role in AD (Bieber et al., 2012; Guttman-Yassky et al.,
2011; Perera et al., 2012). CE lesions are characterized by Th1-mediated CCL
chemokines, whereas LP is most probably driven by a type-l IFN-mediated
inflammation (Pedersen et al., 2007; Wenzel et al., 2008) .

Since the exact diagnosis of these diseases is a matter of great importance for
patient specific therapy, several earlier studies investigated the value of a number of
genes and proteins as potential specific biomarkers (Bieber et al., 2012; Villanova et
al., 2013). Unfortunately, most of these markers, like the S100 proteins A7, A8 and
A9, are common inflammatory mediators which are highly expressed in psoriasis (Liu
et al., 2007; Semprini et al., 1999) but also in other inflammatory skin diseases

(Glaser et al., 2009; Kerkhoff et al., 2012).

-3-
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Here, we present data of 150 patients with different inflammatory skin disorders
demonstrating that IL-36y, an IL-1F-cytokine formerly known as IL-1F9, is specifically

expressed in psoriasis skin lesions and closely associated with disease activity.
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Results

Chronic skin diseases are characterized by the expression of common pro-

inflammatory mediators

Initially an unsupervised hierarchical gene cluster analysis to visualize the average
linkage of all genes specifically expressed within the different subsets was performed
(Figure 1a). This identified a set of genes which were commonly upregulated in all
inflammatory skin diseases (“general inflammation”), but not in healthy controls.
Importantly, this gene-set encompassed nearly all of the top-regulated genes found
in the different skin diseases as given in Table 1, including the S100 proteins A7, A8,
A9, keratins KRT6 and KRT16, the IFN-regulated IFI127 as well as LCE3 and DEFB4.
The mean expression rates of all significantly regulated genes are provided in

Supplementary Table 1.

Downreqgulation of genes involved in requlation and differentiation of inflammatory

skin diseases

Inversely to the pro-inflammatory factors commonly expressed in all inflammatory
skin diseases, we found a set of jointly downregulated genes, reflecting the
diminished immune regulation and differentiation in skin inflammation. These genes
included WIF1, which plays a role in tissue differentiation, LTBP4, which is involved
in the regulation of TGF beta bioavailability, the keratins KRT8 and KRT18, and the
anti-inflammatory IL-37, that is a natural suppressor of innate inflammatory and

immune responses (Nold et al., 2010).
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Expression of specific gene clusters in different inflammatory skin diseases

As depicted in Figure 1a, the unsupervised cluster analysis highlighted the
expression of specific gene clusters in different skin diseases. Genes associated with
CCL-chemokines (CCL17, CCL19) and those reflecting a type Il IFN-driven
inflammation (IFITM1, IFI30, SOCS1) were found in AD and LP as well as in CE.
HLA-related genes, including HLA-DPa1, HLA-DRA, and HLA-DFB1, were typically
found in LP and CE, while type I/lll IFN associated genes, including CXCL9, ISG15,
Mx1/IF178, were specifically found in LP, Pso, and CE, but not in AD and HC. These
results are in accordance with earlier studies concerning gene markers in these other
inflammatory diseases and support the informative value of our approach (Kamsteeg

et al., 2010; Pedersen et al., 2007; Wenzel et al., 2008).

IL-17/TNFa associated genes are specifically expressed in psoriasis skin samples

In psoriasis, the unsupervised cluster analysis revealed a large set of mainly IL-
17/TNFa-associated inflammatory genes specifically expressed in this disease
(detailed data is provided in supplement 2). Interestingly, this cluster included a
number of genes regulated only by a combined effect of TNFa and IL-17, including
the inflammatory response genes S100A15 (Koebnerisin), S100A12, the platelet-
derived growth factor (PLAT), and the cytokines IL-19 and IL-36Ra. Further genes in
this cluster were LCN2 (Lipocalin 2), which is regulated by IL-17 alone, and the
cytokine IL-36y, which may be induced by IL-17 or TNFa alone as well as by

combined treatment with TNFa and IL-17 (Chiricozzi et al., 2011).
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SAM-analyses identify potential discriminators between psoriasis and other

inflammatory skin disorders

In the next step, we performed a set of Significance Analysis of Microarrays (SAM)
(Tusher et al., 2001) comparing the gene-expression results in psoriasis with that of
the other inflammatory diseases (AD, LP, CE) in order to identify potential markers
for psoriasis (s. Figure 1b and Table 2). These analyses revealed the upregulation of
several specific genes in the psoriasis samples, most of them in concordance with
the genes seen in the psoriasis-specific cluster achieved by the unsupervised cluster
analysis (Figure 1a), including IL-36y, IL-36Ra, S100A15, LCN2, ATP12A, GJB6,

TGM3, and CD24.

Volcano plot identifies IL-36y/IL-1F9 as a specific psoriasis marker

To focus on single genes that might serve as specific psoriasis biomarkers we used a
volcano plot to visualize the most significantly and differentially expressed genes in
psoriasis versus the other inflammatory skin diseases (Figure 1c) (Chen et al., 2007).
This approach revealed IL-36y/IL-1F9 as the clear top outlier and therefore we
selected this gene as the most promising candidate for our subsequent analysis.
Interestingly, the expression of IL-36y was only moderately associated with the
expression of other potential psoriasis-markers, including S100-A7, -A8, -A9, -A15,

DEFB4 and IL-19 (p = 0.43-0.64, p = 0.018-0.001, see Supplement 2).

Immunohistology confirms the strong expression of IL-36y in psoriasis

To confirm the expression of I|L-36y on the protein level we performed
immunohistological analyses in the corresponding skin samples. These analyses
clearly reflected the picture of IL-36y-expression observed in the gene expression

analyses (Figure 2a). Psoriasis samples showed a strong expression of IL-36y in the
-7-
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upper epidermal layer, mostly in four and more cell layers, while this staining was
only weakly found in the control diseases (AD, LP, CE) and absent in healthy controls
(Figure 2b). As depicted in Figure 2c, the gene expression score in these samples
was closely associated with the histological score (Spearman’s p = 0.71, p<0.01).
Additionally, we analyzed the lesional IL-36y expression in pustular psoriasis, which

was similar to the psoriasis vulgaris findings (Supplement 3).

Low IL-36y protein expression in other erythrosquamous skin disorders

In the next step, we included additional erythrosquamous skin diseases with potential
differential diagnoses to psoriasis (pityriasis lichenoides/PL, subacute cutaneous
lupus erythematosus/SCLE, tinea, and mycosis fungoides/MF, n=5, respectively) in
the immunohistological analyses. In all these entities only weak expression of IL-36y

was observed (s. Figure 2b).

IL-36y-serum levels in peripheral blood are enhanced and correlate with disease

activity

IL-36y ELISA analyses of peripheral blood serum samples (taken from psoriasis
patients in different stages of disease as well as from healthy donors and patients
who suffered from atopic dermatitis) were performed to investigate a potential
systemic relevance of this cytokine. As depicted in Figure 3a, IL-36y levels in
untreated psoriasis patients were significantly elevated when compared with AD and
HC (p<0.01). Importantly, the IL-36y serum levels in all psoriasis patients (under
treatment and untreated) correlated closely to the disease activity as determined by

PASI (depicted in Figure 3b, Spearman’s p = 0.91, p<0.01).
-8-
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Significant decrease of IL-36y-serum levels under anti-TNFa treatment

To investigate the impact of an anti-inflammatory drug on the IL-36y serum levels,
serum samples of 7 psoriasis patients before (“baseline”) and after 24 weeks (“under
treatment”) treatment with the anti-TNFa drug etanercept were analyzed. Here, the
anti-TNF-treatment lead to a significant decline of the IL-36y serum levels (see Figure

3c). Detailed data is provided in Supplement 4.

Predictive diagnostic value of IL-36y-staining in skin biopsies

Finally, we investigated the predictive diagnostic value of immunohistological IL-36y-
staining as a diagnostic marker in unclear cases. We identified 21 samples in our
database with a clinical follow up of at least two years which had been difficult to
classify in the primary histological biopsy (taken between 2009 and 2011) but were
diagnosed either “psoriasis” or “eczema” in the meantime. These biopsies were
stained for IL-36y expression, blinded, and evaluated by two experienced
dermatopathologists (AD and JW). A strong expression of IL-36y (=4 cell layers) was
specifically found in psoriasis (n=7), while low expression (<1 cell layer) was only
found in eczema (n=8). 6 cases showed a marginal |IL-36y-expression (2-3 cell
layers) and could not be certainly classified based on their IL-36y-staining.

Beyond the threshold values (24 and <1, respectively), the staining was entirely
consistent with the clinical diagnosis, i.e., in 15 out of 21 samples we were able to
assign a specific diagnosis based solely on IL-36y staining. 29% of the cases
remained unclassified (Figure 3d). Using the given critical value (24) IL-36y had a

highly specific positive predictive diagnostic value for psoriasis.
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Discussion

In the present study gene expression analyses in patients with different inflammatory
skin diseases revealed a cluster of genes significantly upregulated in psoriasis which
are particularly regulated by IL-17 and TNFa (Chiricozzi et al., 2011). Among these,
IL-36y was found to be the most specifically regulated gene in psoriasis when
compared with other inflammatory skin diseases. This finding was confirmed by
immunohistochemistry on the protein level. Importantly, IL-36y blood serum levels
were closely associated with the psoriasis disease activity (as measured by PASI)
and decreased under treatment with anti-TNFa drugs and IL-36y IHC was useful in

tissue diagnosis of psoriasis from eczema.

Biological function of I1L-36y

IL-36y belongs to the newly identified IL-36-cytokine family, formerly known as IL-1F-
cytokines, which is related to the IL-1-family. The IL-36 family comprises the agonistic
cytokines IL-36a (=IL-1F6, also called IL-1¢), IL-368 (=IL-1F8), and IL-36y (=IL-1F9)
as well as the antagonistic cytokine IL-36Ra (=IL-1F5, also called IL-36RN and IL-18)
(Dinarello et al., 2010). Recent evidence indicates that the IL-36 cytokines activate
similar intracellular signals as IL-1 and are involved in the regulation of innate as well
as adaptive immune responses (Vigne et al., 2011). The agonistic IL-36R-ligands
stimulate pro-inflammatory pathways by binding to IL-1 receptor—like 2 (IL-1RL2) and
IL-1RACP resulting in the activation of mitogen-activated protein kinase and NF-kB
signal transduction. They signal through the MAPK, JNK and ERK1/2 pathways and
enhance the secretion of pro-inflammatory factors including IL-6 and IL-8 (Boraschi

and Tagliabue, 2013; Towne et al., 2004).

-10 -
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The IL-36s are expressed in a restricted manner, primarily by keratinocytes in the
skin but also by other epithelial tissue including bronchial epithelia, suggesting that
these proteins are involved in first-line defenses against micro-organisms (Gresnigt
and van de Veerdonk, 2013). Interestingly, IL-36 cytokines also have synergistic
effects on the induction of antimicrobial peptides by IL-17A or TNFa, indicating that
Th17 cytokines and IL-36 can reinforce similar responses in keratinocytes (Carrier et
al., 2011).

IL-36y expression is upregulated by toll-like receptor ligands including polyinosinic-
polycytidylic acid (poly(l:C)) and flagellin, supporting the notion that IL-36y might act
as an alarmin and is expressed in response to activation of the innate immune
system (Lian et al., 2012). IL-36y induces the production of several pro-inflammatory
cytokines, including IL-12, IL-6, TNFa, and IL-23, and contributes to skin
inflammation by acting on keratinocytes, dendritic cells, and, indirectly, on T-
lymphocytes (Foster et al., 2014; Vigne et al., 2011). Vice versa, IL-17 and TNFaq,
which both are typically expressed by immune cells, are able to enhance the
expression of IL-36y by keratinocytes (Chiricozzi et al., 2011; Johnston et al., 2013).
Therefore, IL-36y appears to have a central amplifying position in proinflammatory
pathways at the interface between innate and adaptive immunity (Lowes et al., 2013;

Vigne et al., 2011)

Role of IL-36v in inflammatory skin diseases

The first evidence for a potential role of the IL-36-family in inflammatory skin diseases
emerged in 2007 when Blumberg et al. generated transgenic mice expressing IL-36a/
IL-1F6 in basal keratinocytes (Blumberg et al., 2007). These mice developed a
psoriasis-like skin phenotype characterized by acanthosis, hyperkeratosis, and the

presence of a mixed inflammatory cell infiltrate. Additionally, the authors found an
-11 -
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increased expression of IL-36a in human psoriatic skin. These findings were
supported by two subsequent studies: Johnston et al. found an increased expression
of all IL-36 cytokines (a, B, y) and of IL-36Ra in human psoriasis skin lesions (n=20)
as well as in two psoriasis mouse models (KC-Tie2 mice and imiquimod-treated
C57BL/6 mice) by PCR and immunohistochemistry (Johnston et al., 2011). He et al.
showed an enhanced expression of IL-36y in human psoriasis skin lesions (He et al.,
2013).

These results are confirmed by our own findings, revealing IL-36y as a highly
expressed marker within psoriasis skin lesions. Unlike other markers described
earlier in psoriasis, including for example the S100 proteins A7, A8 and A9 (Glaser et
al., 2009; Kerkhoff et al., 2012; Liu et al., 2007; Semprini et al., 1999), IL-36y was
highly specific for psoriatic inflammation but only weakly expressed in other
inflammatory skin diseases (AD, CE, LP). This data is in accordance with the results
by Kamsteeg et al., who found a high expression of IL-36y in psoriasis but not in
eczematous diseases (Kamsteeg et al., 2010). In addition to these findings, our IHC
results demonstrate the potential impact of this marker in the discrimination of
psoriasis against other most common erythrosquamous skin diseases, including also
pityriasis lichenoides, subacute cutaneous lupus erythematosus, tinea, and mycosis
fungoides.

Recent studies implicate a central role for the IL-36s in the pro-inflammatory network
in psoriasis. Overexpression of IL-36 in mouse skin leads to a disease quite similar to
human plaque psoriasis, and inhibition of IL-36 in human psoriatic skin ameliorates
the inflammation (Towne and Sims, 2012). This psoriasis-like dermatitis in mice is
driven by IL-36-mediated DC-keratinocyte crosstalk (Tortola et al., 2012). Human
keratinocytes derived from patients with psoriasis have been shown to express

significantly higher levels of IL-36y in response to IL-17 than those isolated from
-12-
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healthy donors (Muhr et al., 2011). Vice versa, aberrant function of the IL-36Ra (=IL-
36RN) results in an unregulated secretion of pro-inflammatory cytokines and the
clinical picture of a severe psoriasis with pustular lesions (Marrakchi et al., 2011;
Onoufriadis et al., 2011). These findings make the IL-36-system a promising drug
target in psoriasis. This is supported by the recent development of an anti-IL-36-
receptor antibody (W02013074569) for clinical use in psoriasis (Wolf and Ferris,

2014).

IL-36y as a potential biomarker in psoriasis

Our data demonstrates that IL-36y is not only a specific psoriasis marker for skin
lesions, but that IL-36y peripheral blood serum levels are closely correlated with the
disease activity and clearly decrease under treatment with the anti-TNFa drug
etanercept. These latter findings are supported by Johnston et al. who detected a
decrease of lesional expression of IL-36y mRNA in the skin under treatment with this
drug (Johnston et al., 2011). Furthermore, we demonstrated that IL-36y might be a
helpful diagnostic marker in the at times difficult histological differential diagnosis
between eczematous psoriasis and psoriasiform eczema. Here, strong expression of
IL-36y (=4 cell layers) in immunohistochemistry was found to be a highly specific

diagnostic marker for psoriasis.

Conclusion

Our results demonstrate that psoriasis skin lesions are characterized by the
expression of a specific gene cluster, including several IL-17/TNFa associated
cytokines. Among these, IL-36y is the most outstanding marker. IL-36y-expression in
psoriasis skin lesions is significantly enhanced when compared with other

erythrosquamous skin diseases. IL-36y peripheral blood serum levels are closely
-13-
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associated with disease activity (PASI) and decline under anti-TNFa treatment.
Finally, IL-36y-immunohistochemistry has a highly positive predictive value to

discriminate psoriasis from eczema skin lesions in unclear cases.

O©CoO~NOUTA,WNPE

10 These features highlight IL-36y as a valuable future biomarker in psoriasis patients,
12 both for diagnostic purposes and for monitoring of disease activity during the clinical
14 course. Furthermore, IL-36y might also provide a future drug target, due to its

16 potential amplifier role in TNFa- and IL-17 pathways in psoriatic skin inflammation.
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Materials and Methods

Skin samples

Skin samples of 150 donors (30 patients with Pso, AD, CE, LP, and HC, respectively)
were analyzed. Only biopsies taken from untreated patients with typical skin lesions
were included. Diagnosis was confirmed by standard histological techniques in every
case. The study was approved by the local ethic committee in Bonn (No. 12201) and
fulfils the Declaration of Helsinki Principles. All patients signed a consent form. Skin
samples were divided into two parts immediately after excision. One part was flash-
frozen in liquid nitrogen and later processed for mRNA isolation. The second part
was fixed in 5% formalin solution over night and was subjected to conventional
histological investigation and immunohistochemistry. The details of this study have
been described before (Wenzel et al., 2008). Additionally, skin samples of other
erythrosquamous skin diseases (Pityriasis lichenoides (PL, n=5), subacute
cutaneous lupus erythematosus (SCLE, n=5), Tinea (n=5), mycosis fungoides (MF,
n=5), and previously unclassified psoriasiform dermatitis (n=21) were included from

the authors archives.

RNA isolation

Isolation of total RNA from skin excision biopsies was performed using TriReagent
(Sigma, St Louis, MO) and the NucleoSpin 96 RNAKiIt (Macherey & Nagel, Dueren,
Germany). RNA was quantified by photometrical measurement, and the integrity was

assessed using a 2100 Bioanalyzer (Agilent Technologies, Palo Alto, CA).

Gene expression analyses

-15-
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The Skin Patho PIQOR™ (Parallel Identification and Quantification of RNAs)
microarray (Miltenyi Biotec GmbH, Bergisch Gladbach, Germany) was used for gene
expression analyses. Here, Cy5-labeled RNA from disease samples was hybridized
against a Cy3-labeled common skin reference pool, as described before (Wenzel et
al., 2008). Hybridization, scanning, and data analysis were performed in accordance
with the MIAME (Minimum information about a microarray experiment) standards. All
raw data is available at GEO (Gene Expression Omnibus,

http://www.ncbi.nlm.nih.gov/geo/), accession number GSE63741.

Histology and immunohistology

Sections were prepared from formalin-fixed, paraffin-embedded skin biopsies.
Standard hematoxylin and eosin as well as periodic acid Schiff staining were
performed for diagnostic purposes. The protein expression of IL-36y was analyzed by
immunohistochemistry using the monoclonal mouse IgG1 anti-human-IL-36y
antibody ab156783 (Abcam Inc. ®, Cambridge, MA, USA) without pretreatment with
a dilution of 1:500. The lesional IL-36y-expression was scored semiquantitatively (0=
no expression; 1= weak expression; 2= fair expression; 3= strong expression) by two
experienced dermatopathologists (JW and AD) (Wenzel et al., 2005). Visualization

was performed using the REAL staining kit (DAKO) with Fast Red as chromogen.

IL-36y blood serum concentrations

Blood samples of patients with psoriasis in stages of untreated active disease
(“baseline”) as well as after 24 weeks of systemic treatment with etanercept (“24
weeks treatment”) (at the dose of 50mg twice a week for 12 weeks followed by 50 mg

once a week) were collected in our outpatient clinic (Pso untreated: n=7, Pso treated:
-16 -
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n=7). Additionally, the PASI score was determined for each patient to measure the
disease activity at the different time points. Furthermore, serum samples from
untreated AD patients (n=5) and healthy donors (healthy controls, HC; n=7) were
taken for control purposes. Serum samples were obtained from peripheral blood,
centrifuged at 1500 g at 4°C for 15 min and subsequently stored at -20°C until
analysis. The serum concentrations of IL-36y were measured in duplicates by ELISA
using a commercial kit (SEL621Mu, Cloud-Clone, Houston, Tx, USA) according to

the manufacturer’s protocol.

Statistical analysis

Gene expression analyses

Primary statistical analyses were performed by using the TMEV software (version
4.9). Unsupervised hierarchical cluster analysis with Pearson correlation coefficient
was used to investigate the average linkage of the genes within the different subsets
(Eisen et al., 1998). To identify potential marker genes in psoriasis, Significance
Analysis for Microarrays (SAM) was used to identify genes specifically expressed in
the different subsets (expression > 2-fold enhanced, p<0.01) (Tusher et al., 2001).
This method included two-sided unpaired t-tests for each of the 1539 unique genes
represented on the microarray chip using the R programming environment and the
Bioconductor platform. Raw p-values were corrected for multiple testing by the
Bonferroni method (Tusher et al., 2001). Subsequently, a volcano plot was created
as a widely used approach to visualize the significance of differentially expressed
genes in microarray analysis (Chen et al., 2007). Corrected p-values are represented
on the y-axis of the volcano plot after a negative log10 transformation as a common

standard. Gene expression values were log2 transformed to ensure normal

-17 -
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distribution of the data as a prerequisite for the subsequent statistical methods

according to standard procedures in microarray analysis.

Statistics for immunohistochemistry and ELISA-analysis

Using SPSS 22, the non-parametrical Mann-Whitney-U-test was performed to
compare the mean staining intensity of IL-36y in the different skin diseases as well as
to compare mean serum levels as determined by ELISA. Wilcoxon signed-rank test
was used to compare IL36y serum levels before and after Etanercept treatment.
Correlation analyses were performed by calculating Spearman’s rho. P-level <0.05

was considered to be significant (*) and p-level <0.01 as highly significant (**).
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Table 1: Top 10 expressed genes in inflammatory skin diseases versus healthy

11 controls

AD' LP Pso’ CE*
15 Gene |Count’| Gene |Count| Gene |Count| Gene |Count
S100A8 | 4.64 |S100A8| 4.23 | S100A8 | 6.37 | S100A8 | 4.76
LCE3D 3.73 | KRT16 | 3.35 | S100A9 | 5.70 | S1I00AS9 | 3.87
S100A9 | 3.53 |S100A9| 3.17 | DEFB4 | 5.01 | S100A7 | 3.02
CCL18 3.45 | CCL18 | 3.05 | S100A7 | 4.68 | CCL18 | 3.01
S100A7 | 3.17 | IFI27 | 292 | LCE3D | 4.36 | KRT16 | 2.87
KRT16 3.07 | KRT6 | 2.86 KRT6 | 4.01 | CCL17 | 2.66
KRT6 2.34 | LCE3D | 2.85 | SPRR2 | 3.94 | LCE3D | 2.56
AKR1B10 | 2.19 | CXCL9 | 2.75 | KRT16 | 3.77 |MMP12| 2.55
IFI27 2.10 |S100A7| 2.63 [AKR1B10| 3.22 | TNFC | 2.46
SPRR1A/B| 1.92 | BST2 | 1.99 FABE 3.09 | CCL19 | 2.25

N
-
O N OO WIN|F

N

\l
[EY
o

30 'AD atopic dermatitis, ’LP lichen planus, *Pso psoriasis, *CE contact eczema,
32 ®Count: differential expression (based on a log2 score) of the specific gene in disease
versus healthy control (Skin Patho PIQOR™ microarray, Miltenyi Biotec GmbH,
35 Bergisch Gladbach, Germany)
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Table 2: Potential discriminators of psoriasis versus other inflammatory skin disorders
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Pso' vs AD? Pso vs LP? Pso vs CE* Pso vs HC®
Up® Pso Up AD Up Pso Up LP Up Pso Up CE Up Pso Up HC
Gene | Rate’| Gene | Rate Gene Rate| Gene | Rate| Gene | Rate| Gene | Rate| Gene | Rate Gene Rate
1 IL-36y 10.2 CCL18 7.3 S100A15 11.2 I;lFI’-Ql 7.1 IL-36y 9.2 CD52 7.1 S100A8 | 28.3 IL-37 9.7
2 DEFB4 9.7 CRIP1 7 SPRR2 10 CD52 6.8 | S100A15 | 8.0 CRIP1 6.2 S100A9 | 25.2 | SERPINA12 | 9.2
3 | S100A15 8.4 CCL27 7 DEFB4 9.7 CCL18 6.7 GJB6 7.4 CCL27 6 S100A7 23 CST6 9.0
4 LCN2 8.0 CCL17 5.3 LCN2 9.4 MMP9 6.1 DEFB4 7.2 CCL18 5.9 SPRR2 18.3 CCND1 8.9
5 GJB6 7.8 ALCAM 4.9 IL-36y 9.3 g;:l 6.1 FABE 7.1 CCL17 5.7 FABE 17.1 - -
6 | CRABP2 6.8 LGALS1 4.8 S100A9 8.4 RARRES3 6.0 IL-36Ra 6.4 KAP10 54 LCE3D 17 - -
7 IL-36Ra 6.7 CCL13 4.7 ATP12A 8 CXCL9 5.9 SPRR2 6.1 TNFC 53 KRT16 14.9 - -
8 FABE 6.7 MS4A6A | 4.6 TGM3 7.5 TNFC 5.8 ARG 6.0 TIMP1 5.2 KRT6 14.7 - -
9 SPRR2 6.5 PRRX1 4.5 | MGC70195 | 7.4 KAP10 5.8 CD24 6.0 | CORO1A 5 AKR1B10 | 14.3 - -
10| ATP12A 6.5 POSTN 4.4 CD24 7.3 CRIP1 5.7 HBP17 5.8 ALCAM 5 IFI27 13.8 - -

'Pso psoriasis, °AD atopic dermatitis, °LP lichen planus, “CE contact eczema, *HC healthy controls, °Up upregulation, ‘Rate: the observed relative

expression rate as calculated by SAM analyses.
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Figure Legends

Figure 1: Gene expression analyses of lesional skin (psoriasis and other
inflammatory skin diseases)

(a) Unsupervised hierarchical gene cluster analysis including all 189 specifically
expressed genes in one of the diseases as identified by SAM (>2-fold expressed,
p<0.01). (b) Top 10 upregulated genes in psoriasis when compared with HC, CE, LP,
and AD, identified via SAM. (c) Volcano plot including all 1539 genes of the original
data set. Higher y-axis values (-log10 transformed p-values) correspond to a higher
significance level of differentially expressed genes in a two-group comparison
(psoriasis versus other skin diseases). The x-axis indicates the difference in gene
expression between the two groups. Gene expression values were log2 transformed
to ensure normal distribution. Positive values indicate higher expression in psoriasis
samples versus other skin diseases and vice versa for negative values. HC, healthy
controls; AD, atopic dermatitis; LP, lichen planus; Pso, psoriasis; CE, contact

eczema. N=150.
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Figure 2: IL-36y gene and protein expression in psoriasis and other skin diseases

(a) Individual gene-expression score of IL-36y in psoriasis skin lesions and controls
(n=30 for each subset). Comparison of IL-36y gene expression in psoriasis vs. HC,
AD, LP, and CE: each comparison significant with p<0.01 (Mann-Whitney U). (b)
Protein expression of IL-36y in different erythrosquamous skin diseases (mean
expression £ SEM; p<0.01, Mann-Whitney U) and corresponding representative
immunohistological micrographs (original magnification x200, scale bar = 0.1 mm).
n=10 for HC, AD, LP, Pso, and CE, respectively, and n=5 for PL, SCLE, Tinea, and
MF, respectively. (c) Correlation (Spearman’s p) between gene expression and
histological score. Included are 40 of the original samples, with n=10 for HC, AD, LP,
and Pso, respectively. HC, healthy controls; AD, atopic dermatitis; LP, lichen planus;
Pso, psoriasis; CE, contact eczema; PL, pityriasis lichenoides; SCLE, subacute

cutaneous lupus erythematosus; MF, mycosis fungoides.
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Figure 3: IL-36y peripheral blood serum levels and predictive value of IL-36y

immunohistochemistry

(a) Mean IL-36y blood serum levels £ SEM in untreated patients with psoriasis (Pso,
n=7), atopic dermatitis (AD, n=5), and healthy controls (HC, n=7). (b) Correlation
(Spearman’s p) between PASI (Psoriasis Area and Severity Index) score and IL-36y
serum levels in treated and untreated individuals (PSOyntreated N=7, PSOtreated N=7, and
healthy controls, HC, n=7). (c) Individual and mean IL-36y serum levels in untreated
(baseline) and etanercept-treated (after 24 weeks of treatment) psoriasis patients.
Wilcoxon signed-rank test. (d) Representative micrographs of psoriasis and eczema
skin biopsies (H&E staining, IL-36y immunohistochemistry, original magnification
x200, scale bar = 0.1 mm); table of predictive value of IL-36y immunohistochemistry
(divided into three categories depending on the amount of cell layers stained: 24 / 2-

3/ < 1 cell layers; N=21).
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AD LP Pso CE

Gene Count| Gene |Count| Gene |Count| Gene |Count

1| S100A 4. 4 |S100A | 4.23 | S100A .37 |S100A | 4.7
2 LCE3D 3.73 | KRT1 3.35 | S100A9 | 5.70 | S100A9 | 3. 7
3 | S100A9 | 3.53 |S100A9| 3.17 | DEFB4 | 5.01 | S100A7 | 3.02
4 CccL1 3.45 | CCL1 3.05 | S100A7 | 4. CCcL1 3.01
5| S100A7 | 3.17 | IFI27 | 2.92 | LCE3D | 4.3 KRT1 2. 7

KRT1 3.07 | KRT 2. KRT 4.01 | CCL17 | 2.

7 KRT 2.34 | LCE3D | 2. 5 | SPRR2 | 3.94 | LCE3D | 2.5
AKR1B10 | 2.19 | CXCL9 | 2.75 | KRT1 3.77 |MMP12| 2.55

9 IF127 2.10 |S100A7| 2. 3 |AKR1B10| 3.22 | TNFC | 2.4
10|SPRR1A/B| 1.92 | BST2 | 1.99 FABE 3.09 | CCL19 | 2.25
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Pso vs AD Psovs LP Pso vs CE Pso vs HC
Up Pso Up AD Up Pso Up LP Up Pso Up CE Up Pso Up HC
Gene | Rate| Gene | Rate Gene Rate Gene | Rate| Gene | Rate| Gene | Rate| Gene | Rate Gene Rate
1 IL-36y 10.2 CCL18 7.3 S100A15 11.2 | HLA-DPB1 | 7.1 IL-36y 9.2 CD52 7.1 S100A8 | 28.3 IL-37 9.7
2 DEFB4 9.7 CRIP1 7 SPRR2 10 CD52 6.8 | S100A15 | 8.0 CRIP1 6.2 S100A9 | 25.2 | SERPINA12 | 9.2
3 | S1I00A15 | 84 CCL27 7 DEFB4 9.7 CCL18 6.7 GJB6 7.4 CCL27 6 S100A7 23 CST6 9.0
4 LCN2 8.0 CCL17 53 LCN2 9.4 MMP9 6.1 DEFB4 7.2 CCL18 5.9 SPRR2 18.3 CCND1 8.9
5 GJB6 7.8 ALCAM 4.9 IL-36y 9.3 | HLA-DPA1 | 6.1 FABE 7.1 CCL17 5.7 FABE 17.1 - -
6 | CRABP2 6.8 LGALS1 4.8 S100A9 8.4 RARRES3 6.0 IL-36Ra 6.4 KAP10 5.4 LCE3D 17 - -
7 IL-36Ra 6.7 CCL13 4.7 ATP12A 8 CXCL9 5.9 SPRR2 6.1 TNFC 53 KRT16 14.9 - -
8 FABE 6.7 | MS4A6A | 4.6 TGM3 7.5 TNFC 5.8 ARG 6.0 TIMP1 5.2 KRT6 14.7 - -
9 SPRR2 6.5 PRRX1 45 | MGC70195 | 7.4 KAP10 5.8 CD24 6.0 | CORO1A 5 AKR1B10 | 14.3 - -
10 | ATP12A 6.5 POSTN 4.4 CD24 7.3 CRIP1 5.7 HBP17 5.8 ALCAM 5 IF127 13.8 - -
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1
2
2 Supplementary Table 1: Mean expression rate of all significantly regulated genes (>2fold, p<0.01) in
5 one of the inflammatory skin diseases included when compared the common skin reference pool
6
7
8
9 Gene Name HC AD LP Pso CE
ﬂ S100A8 -0.96 4.64 4.23 6.37 4.76
12 LCE3D -0.24 3.73 2.85 4.36 2.56
13 S100A9 -1.28 3.53 3.17 5.70 3.87
1451 cCcL18 -0.32 3.45 3.05 0.78 3.01
16 S100A7 -0.66 3.17 2.63 4.68 3.02
17 KRT16 -0.44 3.07 3.35 3.77 2.87
ig KRT6 -1.02 2.34 2.86 4.01 1.91
20 AKR1B10 -0.24 2.19 1.62 3.22 1.54
g; IFI27 -0.31 2.10 2.92 2.98 1.56
23 SPRR1A-SPRR1B -0.69 1.92 1.76 2.68 1.46
24 SPRR2 -0.58 1.87 0.96 3.94 1.66
gg S100A2 -0.40 1.56 1.62 2.20 1.30
27 CCL17 -0.16 1.55 0.67 -0.03 2.66
28 MMP12 -0.11 1.54 1.35 0.68 2.55
gg FABE -0.16 136 1.95 3.09 1.01
31 C1QB -0.14 1.28 1.92 0.28 1.23
32 MGC70195 0.02 1.23 0.55 2.57 0.56
gi DEFB102 0.15 1.18 0.76 5.01 1.59
35 185 0.43 1.13 0.70 -0.20 0.75
36 TNFSF10 0.25 1.08 0.82 0.79 1.68
o C100RF99 0.11 1.07 0.95 1.64 0.41
39 MT2A 0.15 1.05 0.69 0.67 1.50
40 AQP3 -0.23 1.04 0.11 1.23 0.34
j; CD47 -0.17 0.99 1.00 1.52 1.16
43 IFI30 -0.04 0.98 1.88 0.69 2.04
44 SCCA2-SCCA1 -0.41 0.97 0.43 2.74 1.33
jg PSMB10 -0.02 0.96 1.64 0.51 1.63
47 UPA -0.20 0.95 0.91 0.52 1.06
jg IGHG -0.45 0.93 1.46 1.23 0.57
50 RAB31 -0.11 0.91 0.77 0.58 0.87
51 CCL19 -0.35 0.88 1.72 0.07 2.25
gg HLA-DRA -0.01 0.88 1.61 0.30 1.20
54 HLA-DPB1 0.01 0.87 1.73 0.06 1.34
55 PRRX1 0.64 0.86 0.97 -0.06 1.13
g? ECGF1 -0.69 0.85 1.19 2.13 1.09
58 CD52 -0.01 0.84 1.55 -0.17 2.00
59 MS4AGA -0.05 0.83 0.85 -0.01 0.99
60 IFI-78K 0.04 0.82 1.69 2.05 1.35
HBP17 0.05 0.78 0.35 1.61 -0.18
CHI3L2 -0.63 0.78 0.24 1.45 1.35
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BASP1 0.09 0.77 1.13 0.35 1.37
LCK -0.02 0.77 1.57 0.30 1.72
HLA-DQB1 0.04 0.77 1.25 0.02 1.03
ARPC1B -0.29 0.76 0.91 0.36 1.35
PSMBS8 0.02 0.76 1.08 0.74 0.93
PSMB9 0.02 0.76 1.40 0.23 1.09
CALMLS 0.01 0.76 1.05 0.82 -0.74
POSTN 0.15 0.74 -0.01 -0.47 0.07
IL36y 0.01 0.74 0.66 2.97 0.50
HLA-DPA1 0.00 0.72 1.40 -0.10 1.00
LXRB 0.40 0.72 -0.32 -0.25 0.34
UPP1 0.02 0.72 0.87 1.92 1.08
TGM3 0.04 0.71 0.14 2.09 0.39
SERPINB13 -0.19 0.69 0.27 1.89 0.37
IGFBP3 0.16 0.69 -0.01 -0.07 0.27
SOCS1 0.07 0.67 1.17 0.23 1.83
NNMT 0.03 0.65 0.69 -0.17 1.26
PRG1 -0.38 0.65 0.96 0.24 1.33
GRO1 -0.07 0.65 0.21 1.38 1.46
TNFC -0.24 0.64 1.94 0.23 2.46
UVRAG 0.49 0.62 0.57 -0.53 0.84
TRAC -0.12 0.60 1.62 0.33 1.09
IFITM1 0.01 0.60 1.20 0.66 1.19
CORO1A 0.20 0.60 1.09 -0.08 1.26
SILV 0.08 0.60 -0.04 0.62 -0.56
IRF1 -0.11 0.57 1.61 0.49 1.19
CCL2 -0.16 0.57 0.93 0.33 1.66
CCL13 0.05 0.55 0.55 -0.48 0.32
KAP10 0.10 0.55 1.27 -0.12 1.38
IL6 0.41 0.55 -0.43 -0.16 0.24
TRBC 0.00 0.54 1.38 0.14 1.14
ISG15 -0.11 0.51 1.43 1.58 1.34
CRIP1 0.62 0.51 0.51 -1.12 0.79
COMP 0.24 0.49 1.07 0.53 -0.59
S100A12 -0.27 0.49 -0.07 2.10 0.81
KRT17 -0.68 0.47 0.98 1.75 0.69
TIMP1 -0.10 0.47 0.25 -0.14 1.39
KHSRP 0.01 0.47 0.16 1.14 0.59
C1QA -0.03 0.46 1.14 -0.13 0.37
CSTB -0.50 0.46 0.33 0.90 0.59
LGALS2 0.11 0.45 1.20 -0.07 1.22
TGFB1 0.08 0.44 0.89 -0.05 0.79
LAPTMS5 -0.05 0.44 1.22 0.22 0.87
CXCL9 -0.22 0.44 2.75 0.67 0.37
CSTA -0.05 0.44 0.84 1.56 0.35
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1
2
2 TGM1 -0.03 0.44 -0.02 1.87 0.01
5 IL36Ra -0.01 0.44 0.47 1.91 0.15
6 S100A15 0.05 0.42 -0.45 2.96 0.29
; ccL27 0.46 0.42 -0.67 -1.37 0.60
9 HLA-C -0.26 0.41 1.15 0.66 0.40
10 ALCAM 0.39 0.41 0.32 -0.69 0.63
g HEPHL1 -0.16 0.40 0.08 1.81 0.46
13 CFL1 -0.13 0.40 0.70 0.41 0.98
14 BST2 0.07 0.38 1.99 0.39 0.98
12 GJB2 -0.20 0.38 0.25 1.52 0.18
17 PDZK1IP1 -0.18 0.37 -0.06 1.24 0.28
ig FTH 0.06 0.36 0.86 -0.16 0.49
20 VAMP5 0.05 0.36 0.67 -0.43 0.56
21 CCNE1 -0.13 0.35 0.08 1.18 0.50
5:23 CD83 -0.06 0.35 0.93 0.08 1.15
o4 TNFSF13B -0.07 0.31 0.89 -0.20 1.00
25 MMP6 -0.21 0.31 -0.19 0.85 0.27
g? EMP3 0.14 031 0.60 -0.41 0.62
o8 FKBP11 -0.15 0.31 0.54 -0.02 0.88
29 ECG2 0.03 0.30 0.91 0.10 0.03
32 RARRES3 -0.04 0.29 1.34 0.12 0.88
32 CD24 -0.16 0.28 -0.01 1.63 0.00
33 STAT1 -0.13 0.27 1.13 1.04 0.41
gg MMP9 -0.11 0.27 1.66 -0.02 1.05
36 ITGB2 -0.12 0.27 1.01 0.08 0.90
37 S100A14 -0.22 0.26 -0.15 1.04 -0.32
gg MAOA 0.21 0.25 -0.94 -0.44 -0.09
40 EIF5 -0.21 0.24 -0.02 0.83 0.04
41 SERPINA1_ 1 -0.23 0.24 0.80 0.49 0.98
fé MAGEB2 0.44 0.23 0.68 -0.23 -0.56
44 WARS_3PRIME -0.04 0.22 1.36 0.54 0.92
jg HAL 0.04 0.21 0.00 0.98 -0.12
47 GJB6 -0.39 0.20 0.38 2.13 -0.38
48 HPA 0.12 0.20 -0.04 1.04 0.00
gg IDO -0.15 0.20 1.61 0.45 0.54
51 CD44_EX10-12 -0.14 0.19 -0.51 0.85 -0.07
52 LGALS1 0.13 0.16 0.32 -0.88 0.30
gi IL9 0.24 0.16 0.15 -0.16 0.78
55 LCN2 -0.37 0.16 -0.54 2.45 0.90
56 ccL21 0.67 0.14 1.12 -0.07 0.93
g; FLG_1 0.73 0.13 0.49 -0.98 0.20
59 IL4R -0.19 0.13 0.09 0.93 -0.14
60 GSTA4 -0.16 0.13 -0.37 0.67 -0.39
MS4A1 0.00 0.13 1.02 -0.05 0.77
MCL1 -0.26 0.10 0.02 0.96 -0.16
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JUNB -0.38 0.09 -0.23 0.70 0.02
ATP1B3 -0.11 0.09 -0.37 0.90 -0.09
PPIF -0.05 0.08 0.12 1.06 0.06
KYNU -0.15 0.07 0.20 1.32 0.29
IL19 0.04 0.07 -0.26 1.10 0.61
TSPAN11_1 0.12 0.06 1.15 -0.05 -0.22
SAA1 -0.94 0.05 -0.93 -0.30 1.03
STAT3 -0.36 0.05 -0.22 1.11 -0.12
KRT2A 0.73 0.03 0.84 -1.14 -2.10
ARG1 -0.12 0.01 0.22 1.50 -0.66
KRT3 0.30 0.00 0.14 -0.04 -1.09
IFIT1 -0.19 -0.02 0.14 1.05 0.39
IL16 0.18 -0.04 0.50 -0.49 0.39
CRABP2 -0.17 -0.05 0.09 1.49 0.14
ATP12A -0.53 -0.07 -0.65 1.57 0.22
GLUL -0.25 -0.07 -0.39 1.02 -0.48
PIG8 -0.14 -0.08 -0.47 0.59 -1.18
PLAT -0.03 -0.08 -0.70 1.25 0.15
FCGR1A -0.02 -0.09 0.86 0.26 0.76
MAL 0.29 -0.11 0.24 -0.85 0.38
SERPINA3 -0.60 -0.12 -0.69 0.49 0.53
KLK6 -0.33 -0.13 -0.57 1.32 0.12
IGFBP6 0.09 -0.15 -0.29 -1.00 -1.22
KRT1 -0.12 -0.17 -0.74 0.95 -2.17
SLPI 0.15 -0.21 0.32 0.87 0.00
CCND1 0.97 -0.22 0.10 -0.88 0.02
FBLN2 0.04 -0.23 0.11 -0.19 -0.96
XRCC5 -0.33 -0.23 -0.37 0.67 -0.42
ABCA12 -0.26 -0.24 -0.61 0.70 -0.31
PGHD -0.32 -0.37 0.39 -0.50 -0.66
IGHM_S 0.01 -0.39 0.73 -0.78 0.18
CDKN1A -0.48 -0.43 -0.36 0.61 -0.22
WARS -0.44 -0.46 0.57 0.74 -0.15
JUP -0.20 -0.48 -0.65 0.82 -0.99
KRT8 0.24 -0.49 -0.64 -1.20 -0.85
WIF1 0.62 -0.54 -0.52 -0.44 -0.40
ATP1B 0.19 -0.60 -0.83 0.33 -0.65
KRT18 0.23 -0.63 -0.60 -1.19 -0.84
MMP2 0.21 -0.64 0.12 0.28 -1.48
TNA 0.44 -0.65 -0.86 -1.37 -1.86
MFAP4 -0.10 -0.68 -0.17 -0.29 -1.55
LTBP4 0.33 -0.71 -0.74 -0.59 -1.08
FOS_2 -0.62 -0.78 -1.29 -1.62 -1.39
EFS 0.05 -0.82 -0.04 -1.20 -0.58
KRT19 0.17 -0.89 -1.09 -1.49 -1.59
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MGP -0.02 -0.91 -0.70 -1.38 -1.58
LCE1B 0.31 -0.97 0.01 -0.84 -1.82
IL37 0.58 -0.98 -0.53 -1.20 -0.87
TMA4SF3 0.30 -0.98 -0.96 -1.04 -1.34
FBLN1 3 0.12 -1.03 -0.87 -0.89 -1.38
10 ADN 0.09 -1.04 -0.80 -1.22 -1.63
1 FBLN1_1 0.28 -1.10 -0.91 -0.83 -1.58
13 APD -0.08 -1.34 -1.20 -1.61 -1.67
14 KRT15 -0.18 -1.40 -2.36 -1.88 -1.78
16 APOC1 -0.52 -1.47 -0.97 -2.37 -0.77
17 FLG_2 -0.12 -1.60 -0.37 -1.48 -2.49
18 SERPINA12 0.46 -1.64 -1.13 -1.77 -1.82
0 CST6 -0.49 -1.74 -1.82 -2.57 -1.09
21 GAL -0.95 -2.35 -2.29 -2.88 -1.30
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(AD atopic dermatitis, LP lichen planus, Pso psoriasis, CE contact eczema, HC healthy control).
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Supplementary Table 2: Correlation between the lesional expression of IL-36y and
other potential psoriasis-markers plus additional IL-36-family members in patients
with psoriasis vulgaris (gene expression analyses).

©CoO~NOUTA,WNPE

Correlation with IL-36 y
Marker , p-value n
[Spearman’s p]

S100A7 A3 * .018 30
S100A8 .55 ** .002 30
S100A9 53 ** .002 30
S100A15 .64 ** .001 30
DEFB4 .58 ** .001 30
IL-19 .53 ** .003 30
IL-36a .55 ** .002 30
IL-36RA .64 ** .001 30

* = p<0.05, **=p<0.01
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Supplementary Fiqure 3a: Lesional expression of IL-36v in different types of psoriasis

p<0.01
p<0.01 ns
strong
fair . _5
=
weak -~ N .
— | |Pso [sotypé gdnirol

none

HC Pso vulgaris Pustular Pso

n=8 n=9 n=5

Lesional expression of IL-36y in psoriasis vulgaris and pustular psoriasis as detected
by immunohistochemistry. Bars represent the mean expression of IL-36y £ SEM,
p<0.01 (Mann Whitney U). Representative micrographs with original magnification
x200, bar = 0.2mm. HC healthy controls, Pso psoriasis. IgG1 isotype control.

Supplementary Fiqure 3b: IL-36y serum levels in different types of psoriasis

500 - p<0.01
p<0.01
400 -
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IL-36y serum levels in patients suffering from psoriasis vulgaris (Pso), generalized
pustular psoriasis (GPP), or localized pustular psoriasis (= psoriasis palmoplantaris =
PPP) in comparison to healthy controls (HC) as detected by ELISA. p<0.01 (Mann
Whitney U).
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Supplementary Table 4: IL-36y blood serum levels and PASI score of patients under

treatment with etanercept.

P?\It'gnt Diagnosis IL36y serum level PASI*

before after A before after A

treatment | Etanercept PASI®| treatment Etanercept IL36y*
1 Pso! 15.7 8.5 7.2 0.51 0.33 0.18
2 Pso 8.6 3.3 5.3 0.28 0.29 -0.01
3 Pso 24.9 10.8 14.1 0.52 0.36 0.16
4 Pso 18.4 9.2 9.2 0.46 0.31 0.15
5 Pso 9 1.7 7.3 0.28 0.15 0.13
6 Pso 7.4 4 3.4 0.23 0.19 0.04
7 Pso 10.7 5.4 5.3 0.44 0.37 0.07

'Pso Psoriasis vulgaris; “PASI Psoriasis Area and Severity Index, A PASI = PASI-
before treatment'PASIafter treatment, 4A ”—36Y = |L36Ybefore treatment ~ |L36Yafter treatment

Supplementary Fiqure 4: Etanercept-treatment in psoriasis vulgaris. Correlation

between changes of PASI score and changes of IL-36y levels after treatment.
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PASI Psoriasis Area and Severity Index, A PASI = PASlIpefore treatment-PASatter treatments
A 1L36Y = IL36Vbefore treatment - 1L36Vatter treatment, P= Spearman’s rho, N=7.



