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Background: Pulmonary arterial hypertension (PAH) is a rare disease whose
etiopathogenesis is poorly understood, and existing treatments are neither
curative nor sufficient for stopping disease progression [1]. PAH is one of the
major complications of connective tissue diseases, and 7–15% of patients with
systemic sclerosis (SSc) develop PAH [2]. Mice deficient for the leukocytic receptor
P-selectin glycoprotein ligand-1 (PSGL-1-/-) spontaneously develop a SSc-like
autoimmune syndrome with ageing [3].
Objectives: To check whether PSGL-/- mice may develop PAH and which
mechanisms might be implicated in the initiation and progression of the disease.
Methods: Vascular remodeling was assessed by immunohistochemistry on lung
sections of WT and PSGL-1-/- C57BL/6 mice. Doppler pulse echochardiography
was used to evaluate pulmonary artery flow acceleration time/ ejection time
(TPV/ET) ratio. Isolated pulmonary artery rings were incubated with KCL,
serotonin or acetylcholine and responses were registrated with a wire myograph
coupled to an isometric force transducer. Angiotensin II lung concentration was
quantified by ELISA. ACE, ACE2, AT1R and AT2R expression was evaluated by
western blot. Expression levels of the NO-sensing probe DAR-4M AM and IFN-γ
were measured by flow cytometry.
Results: PSGL-1-/- mice presented vascular remodeling of distal lung blood
vessels. Aged PSGL-1-/- females showed reduced flow TPV/ET ratio in the
pulmonary artery and RV remodeling, indicating PAH. Moreover, pulmonary
arterial rings from aged PSGL-1-/- females presented increased vasoconstriction
response to KCL and reduced vasodilation response to acetylcholine. Importantly,
NO production by lung EC was reduced in aged PSGL-1-/- females. Expression of
AT2R was reduced in lungs of PSGL-1-/- females from a young age. With ageing,
the levels of angiotensin II and the percentages of IFN-γ-producing interstitial
macrophages, T and B lymphocytes were increased in PSGL-1-/- females.
Conclusions: Together, these studies implicate leukocyte-endothelium interac-
tions for the maintenance of vascular homeostasis and protection against PAH in
PSGL-1 deficient female mice.
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Background: Systemic sclerosis (SSc) is characterized by fibrosis of the skin.
The dermis of the skin is rich in type I and III collagen, but other collagens as
type VI collagen are present in the skin and play a key role in the organization of
type I and III collagen. There is a lack of objective disease activity markers in SSc
for frequent assessment of patients. The only measurement of disease activity
currently is the subjective modified Rodnan skin score (mRSS).
Objectives: The objective is to examine blood-based markers of type I, III, and
VI collagen formation as surrogates of disease activity and fibrosis in SSc.
Methods: SSc patients fulfilling the ACR criteria (n=121) were included. The
study included both limited SSc (lSSc, n=79) and diffuse SSc (dSSc, n=42)
(approval number H-B-2008–131). Markers of type I, III and VI collagen formation
(P1NP, PRO-C3 and PRO-C6, respectively) were measured in serum by ELISA.
Difference in the markers between groups were tested by Mann-Whitney T test
and correlations were assessed by multiple linear regression adjusting for age,
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Highest tertile of skin score vs rest Highest vs low tertile of skin score

OR (95% CI) P-value RR (95% CI) P-value OR (95% CI) P-value RR (95% CI) P-value

P1NP 1.1 (0.5–2.6) 1.1 (0.6–1.9) 2.3 (0.7–6.9) 1.6 (0.8–3.2)
PRO-C3 3.7 (1.6–8.3) p=0.002 2.3 (1.4–3.8) p=0.001 5.7 (1.7–18.4) p=0.004 2.2 (1.2–3.8) p=0.008
PRO-C6 3.7 (1.6–8.3) p=0.002 2.3 (1.4–3.8) p=0.001 6.0 (1.9–18.8) p=0.002 2.6 (1.3–5.2) p=0.006

OR: odds ratio, RR: relative risk.

gender and BMI. Discriminative power of the markers was analyzed by ROC AUC
on tertiles of mRSS.
Results: There were no significant difference in gender, BMI or disease duration
between lSSc and dSSc. The mean age of the population was 57.4 (SD 11.6)
years, 84% were female, mean disease duration was 11.7 (SD 8.9) years and
mean mRSS was 11.2 (SD 8.6).
PRO-C3 and PRO-C6 were significantly higher early (<4 years) dSSc compared
to early lSSc patients (both p=0.006). PRO-C6 was significantly elevated in early
dSSc compared to late dSSc (p=0.04) and increased in late dSSc compared to
late lSSc (p=0.02; Figure). Both PRO-C3 and PRO-C6 correlated with mRSS
when adjusted for age, gender, and BMI with R-partial of 0.36 (p=0.0001) and
0.29 (p=0.002), respectively.
Both PRO-C3, and PRO-C6 could separate the patient group having the highest
tertile of mRSS from the rest with an AUC (95% CI) of 0.73 (0.62–0.82), and
0.74 (0.63–0.83), respectively. Together, PRO-C3 and PRO-C6 could separate
the groups with an AUC (95% CI) of 0.77 (0.67–0.86) (Table 1).
PRO-C3 and PRO-C6 performed equally well for identification of patients with the
highest skin score (highest tertile vs. the middle and lower tertile) with a relative
risk of 2.3 (1.4–3.8) (Table 2). The risk of being in the highest tertile of mRSS
compared to the lowest were significantly higher with a high PRO-C6 (relative risk
2.6, 95% CI: 1.3–5.2) compared to PRO-C3 (relative risk: 2.2, 95% CI: 1.2–3.8)
(Table 2).

Table 1

Skin (highest vs lowest tertile) AUC (95% CI) P-value

P1NP 0.56 (0.44–0.67)
PRO-C3 0.73 (0.62–0.82) <0.0001
PRO-C6 0.74 (0.63–0.83) <0.0001
PRO-C3, PRO-C6 0.77 (0.67–0.86) <0.0001

Analyzed by ROC curve.

Conclusions: Markers reflecting fibrosis (measures of type III and VI collagen
formation) could be novel objective, and potentially predictive, biomarkers of
disease activity and severity.
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Background: Chronic and exaggerated fibroblast activation is a central hallmark
of Systemic Sclerosis (SSc) fibrotic disease and results in a high morbidity and
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mortality. Epigenetic changes might play important roles in mediating chronic
fibroblast activation. Trimethylation of H3 at lysine residue K27 (H3K27me3)
is a repressive epigenetic mark that was recently identified as an important
negative regulator of fibroblast activation [1]. Jumonji domain containing protein 3
(JMJD3) mediates H3K27me3–demethylation. JMJD3 inhibitors are being tested
as therapeutic strategies in malignant diseases.
Objectives: The aim of this study was to characterize the role of JMJD3 in fibrotic
disease and to explore JMJD3 as a potential drug target in SSc.
Methods: Expression analyses of JMJD3 were performed using qPCR, IF and
Western blot. siRNA mediated knockdown and the pharmacologic H3K27me3-
demethylase inhibitor GSKJ4 were used to target JMJD3. In vivo, we analyzed
the effects of GSKJ4 in bleomycin-induced dermal fibrosis and in Topoisomerase-
I-induced (TopoI) fibrosis. H3K27me3 levels at the Fra2 promotor were analyzed
by CHIP.
Results: We observed increased expression of JMJD3 in SSc skin compared to
healthy controls. Fibroblast-specific overexpression of JMJD3 was also reflected
in experimental fibrosis models. TGFβ upregulated JMJD3. Inhibition of JMJD3
increased H3K27me3 in vitro and in vivo. Inhibition of JMJD3 reverted the
activated fibroblast phenotype in SSc fibroblasts and decreased the expression
of contractile fibers and of α-smooth muscle actin. In addition, JMJD3 inhibition
reduced the basal and TGFβ induced collagen secretion of SSc fibroblasts. JMJD3
regulated the TGFβ induced expression of Fra2. GSKJ4 reverted the TGFβ induced
reduction of H3K27me3 at the Fra2 promotor. Moreover, the anti-fibrotic effects
of JMJD3 inhibition were evened in Fra2 knockout fibroblasts. Overexpression of
Fra2 in JMJD3-knockdown fibroblasts restored the profibrotic effect of JMJD3. In
vivo, inhibition of JMJD3 ameliorated fibrosis in bleomycin- and TopoI- induced
experimental fibrosis and reduced dermal thickening, hydroxyproline content and
myofibroblast differentiation.
Conclusions: We present first evidence that JMJD3 contributes to the activated
phenotype of SSc fibroblasts. TGFβ upregulated JMJD3. Inhibition of JMJD3
prevented the aberrant activation of fibroblasts in vitro and ameliorated dermal
fibrosis in several mouse models in vivo. The profibrotic effects of JMJD3 might
be mediated by reducing the H3K27me3 at the Fra2 promotor and consecutive
overexpression of Fra2.
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Background: Systemic sclerosis (SSc) is a largely heterogeneous autoimmune
disease, with patients exhibiting an extensive range of clinical presentations and
various disease course. The most widely used classification divides SSc into two
major subsets diffuse cutaneous (dcSSc) and limited (lcSSc) SSc by the extent
and severity of skin fibrosis. However, not all patients fit into these subsets. This
has created great interest to examine disease heterogeneity at the molecular
level to uncover unrecognized SSc subtypes that may differ with regard to clinical
manifestations, prognosis or therapy response.
Objectives: In large-scale “omics”-type autoantibody (AAB) profiling studies we
have recently identified novel SSc-associated autoantigens. Here, we describe
the development of a 20 marker multiplexed AAB assay to facilitate the discovery
and validation of AAB-based patient subgroups.
Methods: A Luminex bead-based AAB assay was designed by combining 8
connective tissue disease (anti-centromere, anti-Scl70, U1-snRNP, SSB, Ro52,
Ro60, SmB, anti-ribosomal P) antigens with 12 novel antigens (including BICD2,
JMJD3/KDM6B, and PPP1R2). Novel AAB targets were previously detected in
SSc patients with a p-value <0.05 (Mann-Whitney-U-test) and frequency>15%.
AAB reactivity was analysed in 92 SSc patients (dcSSc: n=32, lcSSc: n=50, SSc
overlap: n=9). The mean modified Rodnan skin score (MRSS), mean disease
duration (month), and mean age (years) of the SSc cohort was 10.51, 162.5
and 56.94, respectively. To analyze the individual-level patient similarity of AAB
reactivity, the total number of AABs reactive in each patient was calculated
and referenced to the number of all available antigens in percent. Patient’s
demographics and clinical data were dichotomized into patients with mRSS
higher or lower than the mean value. Hierarchical cluster analysis was performed
to investigate the relationship between AAB patient signatures and clinical and
demographic features.
Results: Based on their AAB reactivity pattern, the SSc sample cohort can be
decomposed into four apparent clusters and additional fine-level clusters. LcSSc
patients were spread over three clusters, each with clearly distinct AAB profile.
Compared to dcSSc patients, lcSSc patients were more heterogeneous in their
AAB profile. The percentage of lcSSc patients in clusters 1–3 was 70%, 90% and
53%, respectively. Patients in cluster 2 had an extended AAB repertoire that is

anti-centromere, KDM6B, SSA, BICD2 and PPP1R2. 63% of all patients in cluster
4 were dcSSc and anti-Scl70 positive, who were most afflicted of the disease.
AAB signatures of patients were mapped against dichotomized demographic
and clinical features. Moving from cluster 1 to 4 the number of patients with
shorter disease duration, lower age, higher mRSS and higher frequency of lung
involvement increased.
Conclusions: The multiplexed analysis of AABs in SSc enables defining an
AAB reactivity score and patient clusters. This might support to subclassify SSc
beyond lcSSc and dSSc.
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Background: Peripheral blood mononuclear cells (PBMCs) are thought to play
a key role in the pathogenesis and progress of systemic scleroderma (SSc)
with patients displaying distinct shifts in count, receptor expression profile and
cytokine secretion patterns. SSc-IgG with elevated anti-AT1R (angiotensin II
type 1 receptor)/ETAR (endothelin-1 type A receptor) -AAb (autoantibody) titers
have been correlated to disease severity and progression1. It remains poorly
understood through which pathways SSc- IgG mediates its effects.
Objectives: In this study we sought to analyze the expression patterns of THP-1
cells (a monocytic cell line) after SSc-IgG application and their reversibility through
application of numerous pharmacological inhibitors.
Methods: Transcription of IL-8- and CCL-18 in THP-1-cells after SSc-IgG and
normal IgG stimulation was quantified by qPCR. Stimulations of THP-1 cells with
total IgG of phenotypically different groups of SSc patients as well as ET-1 and
AT-2 were carried out. In addition, stimulation with pharmacological inhibitors was
conducted in a dose-dependent-manner. The results were quantified by IL-8- and
CCL18-ELISA of the supernatants.
Results: Expression of IL-8 and CCL-18 is induced by SSc-IgG treatment in
comparison to normal IgG which does not follow this trend. IL-8 secretion of THP-1
cells upon SSc-IgG stimulation is mediated through specific autoantibody effects
and transduced through NF-κB, ERK-, and AP-1 pathways. CCL-18 secretion of
THP-1 cells upon SSc-IgG stimulation is not mediated through aforementioned
pathways.
Conclusions: A stable cell culture system able to reproduce previous PBMC data
on IL-8 and CCL-18 induction upon SSc-IgG-treatment could be established and
insight was gained regarding key pathways which are involved in the transduction
leading to IL-8 secretion. The effects of specific surface receptor expression
profiles on transduction remain to be elucidated.
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Background: Scleroderma is a chronic connective tissue disease of unknown
aetiology. In early stages, vascular injury and inflammation lead to fibrosis,
resulting in irreversible damage in various organs. Inflammation is believed to
be necessary in order to activate fibroblasts to over-produce extracellular matrix
components. At the present, there is no effective standard treatment to reverse or
slow down the progression of scleroderma but one of the feasible approaches is
to target key inflammatory pathways that are involved in the pathogenesis of the
disease.
MKP-1 (Mitogen-Activated Protein Kinase Phosphatase-1) is a nuclear phos-
phatase present in most cell types and tissues. Studies with MKP-1 deficient
mice have undoubtedly shown that MKP-1 is an important regulator of innate and
adaptive immune responses to limit and suppress inflammation (1) but its role in
fibrosing diseases has not been studied.
Objectives: In the present study, we aimed to investigate the potential protective
role of MKP-1 in the pathogenesis of scleroderma by using MKP-1 deficient mice
and a widely studied experimental model of scleroderma.
Methods: We used bleomycin-induced dermal fibrosis in the mouse as an
experimental model of scleroderma (2). Wild type (WT) and MKP-1 deficient mice
were injected subcutaneously with bleomycin every other day for 28 days. Dermal


