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FRI0355 IL-17A UP-REGULATION IN PERIPHERAL BLOOD
MONONUCLEAR CELLS CO-CULTURED WITH AUTOLOGOUS
SKIN FIBROBLASTS IS ASSOCIATED WITH
DOWN-REGULATION OF PRO-FIBROTIC MEDIATORS AND
INCREASED FIBROBLAST APOPTOSIS
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Background: IL-17A has been implicated in the pathogenesis of systemic
sclerosis (SSc) (1). We previously showed that skewed peripheral blood mononu-
clear cells (PBMCs) from SSc patients can induce Fas-mediated apoptosis in
co-cultured autologous skin fibrobalsts (2).
Objectives: We therefore aimed to investigate IL-17A expression and effects in
these co-cultures.
Methods: PBMCs and skin fibroblasts from 5 dcSSc patients with disease
duration <3 years were co-cultured up to 10 days in presence of hrIL-2 [20 U/ml]
in a 1:10 ratio, as previously described. IL17A, IL17RA, CXCL1, CCL2, CCL3,
TGFBR2, SMAD3, CTGF, COL1A1, COL3A1 mRNA expression was assessed
by Sybr Green real-time PCR. Chemokine production was further investigated
at the protein level by multiple suspension immunoassay. In subset experiments,
co-cultures were treated with either IL-17A or IL-17A plus anti-IL17 receptor A
neutralizing monoclonal antobodies (anti-IL-17RA mAb), then cells were stained
with Annexin V, anti-IL17RA, and anti-FAS antibodies and were investigated by
flow-citometry.
Results: IL17A mRNA in co-cultured PBMCs was increased by 11.5 fold (p<0.01),
and IL17RA by 4.3 fold (p<0.05) in co-cultured fibroblasts. CXCL-11, CCL2, and
CCL3 were also up-regulated at both mRNA (11.9 fold, 773.3 fold, and 29
fold, respectively; p<0.05) and protein level (8.9 fold, 11.2 fold, and 252.4 fold,
respectively; p<0.05). Profibrotic mediators, such as COL1A1, COL3A1, and
CTGF mRNA expression in co-cultured fibroblasts was reduced to 0.33 fold, 0.24
fold, and 0.31 fold, respectively (p<0.05). This effects were associated with mRNA
down-regulation of two key effectors of TGF-β signaling, TGFBR2 and SMAD3
to 0.59 and 0.79 fold, respectively. At flow cytometry analysis, we observed a
reduction in co-cultured fibroblasts apoptosis by adding IL-17RA neutralizing mAb
to IL-17A treated cells (39% to 16.8%; p<0.05), as compared to controls treated
with IL-17A and isotype controls. Moreover, IL17RA mAb addition also reduced
Fas expression in co-cultured fibroblasts as compared to IL-17A treated cells
(47.7% to 10.6%; p<0.05).
Conclusions: Our results support the role of IL-17A in the pathogenesis of
SSc. Furthermore, here we first show that IL-17A up-regulation in co-cultured
PBMCs might play antifibrotic effects in autologous skin fibroblasts and might be
implicated in fibroblast apoptosis, interphering with the FAS/FASL pathway.
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Background: Systemic sclerosis (SSc) is an autoimmune disease characterized
by fibrosis of skin and multiple organs of which pathogenesis is poorly understood.
Here we studied differentially expressed coding and non-coding genes in relation
to SSc pathogenesis with a specific focus on antisense non-coding RNAs.
Objectives: Here we studied differentially expressed coding and non-coding
genes in relation to SSc pathogenesis with a specific focus on antisense
non-coding RNAs.
Methods: Skin biopsy-derived RNAs from fourteen early SSc patients and six
healthy individuals were sequenced with ion-torrent and analysed using DEseq2.
Protein-coding and non-coding genes annotated in GENCODEV7 were analysed.
Significant long non-coding RNAs were independently replicated in a Northern
American dataset.
Results: 4901 genes with a fold change >1.5 and a false discovery rate of
less than 5% were detected in patients versus controls. Upregulated coding
genes clustered in immunological, cell adhesion and keratin-related processes
as previously found by microarray studies. Interestingly, 676 deregulated non-
coding genes were detected, 257 of which were classified as antisense genes.
42% of these antisense genes had a concurrent deregulated sense gene.

The majority of the sense-antisense genes had a similar effect sizes in an
independent North American dataset with three genes (OTUD6B-AS1, CTBP1-
AS2 and HMGN3-AS1) exceeding the study-wide Bonferroni-corrected ρ-value
(PBonf<0.0024, Pcombined=1.6x10-9, 1.7x10-6, 2.6xx10-6, respectively). Intriguingly,
the correlation of sense-antisense gene pairs deregulated in SSc is stronger than
sense-antisense gene pairs not deregulated in SSc (p<0.001).
Conclusions: For the first time we highlight that together with coding genes,
(antisense) long noncoding RNAs are deregulated in skin tissue of SSc patients
suggesting a novel class of genes involved in pathogenesis of SSc.
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Background: Persistent oxidative stress and unrelenting vascular inflammation
are hallmarks of Systemic Sclerosis (SSc). Platelet-derived microparticles (PD-
uP) that express a bioactive redox-dependent moiety, HMGB1 accumulate in the
peripheral blood of patients with SSc.
Objectives: To verify whether PD-uP might represent a biomarker of SSc clinical
involvement and whether their biological actions is regulated by environmental
redox.
Methods: Fifty-four patients with SSc were enrolled so far. Twenty healthy
controls (HC) matched for sex and age were studied in parallel. PD-uP were
characterized and quantified by flow cytometry. Leukocyte features, including
expression and distribution of myeloperoxidase (MPO), were assessed by flow
cytometry and confocal microscopy. PD-uP ability to regulate neutrophil activation
and proteolytic action was assessed in vitro in defined redox conditions and
in vivo upon intravenous (i.v.) injection in immunocompromised NSG mice, and
traced at various times based on recognition of the human platelet antigen CD61.
Action on fibroblasts derived from SSc patients and HC are being assessed using
biochemical and functional assays.
Results: PD-uP are present in the blood of SSc patients. Their concentration
is significantly higher than in the blood of HC (p<0.0001). A substantially
higher fraction of SSc PD-uP express the prototypic DAMP, HMGB1 (70% SSc
vs 5% HC). Among SSc patients, those with pulmonary hypertension had a
significantly higher concentration of HMGB1+ PDuP (p=0.002). In contrast other
disease-associated variables, including the extent of fibrosis and the presence
of active SSc pattern at the NVC, were not apparently influent. Neutrophils of
SSc patients were activated, as demonstrated by the MPO redistribution from the
primary granules to the plasma membrane. Moreover, they had a substantially
higher ability to degrade fibrin in vitro, suggesting that enzymes at the plasma
membrane are bioactive. Circulating neutrophils appeared to be viable and the
fraction of cells undergoing apoptosis was similar in SSc patients and HC. The
extent of neutrophil activation was associated with the concentration of HMGB1+
PDuP (p<0.001). SSc PDuP but not HC PDuP induced MPO redistribution in
vitro. The effect was dependent on HMGB1 and increased by oxidizing moieties.
Injection in immunocompromised mice resulted in time-dependent association of
SSc PDuP to mouse neutrophils, which contextually redistributed MPO at the
plasma membrane.
Conclusions: HMGB1 expression on PD-up of SSc patients could help identify
functionally relevant population of microparticles, involved in neutrophil activa-
tion/function and possibly valuable as a novel biomarker of vascular remodeling.
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Background: Interstitial lung disease (ILD), the primary cause of death in
systemic sclerosis (SSc), often occurs early in the disease course, yet only
becomes symptomatic when there is already substantial functional impairment
and morphologic changes. Thus, there is an unmet need for early diagnosis.
Apoptosis is considered the first pathophysiologic event in SSc-ILD. Monitoring of
apoptotic processes with nuclear imaging, a sensitive, specific and noninvasive
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methodology, might be a promising new approach for the diagnosis of early
SSc-ILD.
Objectives: To evaluate the radiotracer 99mTc-rhAnnexin V-128, which specifically
targets a pathophysiologic key molecule of early apoptosis, for the detection of
earliest stages of lung involvement in animal models of SSc-ILD with single
photon emission computed tomography (SPECT/CT).
Methods: C57BL/6J mice were treated with a single intratracheal injection of
bleomycin or saline. Animals were euthanized at days 3, 7, 14 and 21 post-
injection (n=6). Lung injury was evaluated by analysis of HE and Sirius red
staining. The Ashcroft score was applied for the semi-quantitative evaluation
of fibrotic changes. Immunofluorescence using the TUNEL assay and double
staining with specific cell markers were performed to determine apoptotic cells.
Positive nuclei were quantified by manual and automatic counting with Image J
analysis software. Three days after injection with bleomycin or saline, mice were
injected with 99mTc-rhAnnexin V-128 (Advanced Accelerator Applications, Italy).
After 1h, images were acquired using small animal SPECT/CT, followed by ex
vivo autoradiography.
Results: In the model of bleomycin-induced lung fibrosis, inflammatory infiltrates
(CD45+) occurred as early as day 3 with peak at day 7, whereas pulmonary
fibrosis developed from day 7 as assessed by Sirius red staining and was
most pronounced at day 21 (mean Ashcroft score=4.6, p=0.0286). Notably, the
number of apoptotic cells evaluated by TUNEL staining, was highest at day 3
(mean ± SE=6.5±1.5positive cells/HPF, p=0.0436) compared with saline controls
(mean ± SE=0.7±0.1, p=0.0095) and then decreased over time. To determine
the type of apoptotic cells, we performed immunofluorescent co-stainings with
different cell markers. Data displayed that endothelial cells (vWF+) and epithelial
cells (cytokeratin+), but not inflammatory cells (CD45+) were the primary cells
undergoing apoptosis in earliest inflammatory stages of ILD.
In accordance with the findings on tissue level, at day 3 post-injection, we
detected ex vivo with autoradiography, yet not with in vivo SPECT/CT, an
increased pulmonary uptake of 99mTc-rhAnnexin V-128 in the lungs of bleomycin-
induced mice compared with saline treated controls.
Conclusions: Apoptosis of epithelial and endothelial cells preceded the develop-
ment of pulmonary inflammation and fibrosis in the model of bleomycin-induced
lung fibrosis. Thus, the use of 99mTc-rhAnnexin V-128 might be a promising
approach for the diagnosis of earliest stages of ILD. However, sensitivity of in vivo
imaging has to be further improved.
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Background: Narrowband ultraviolet A1 (UVA1) phototherapy implications for
systemic sclerosis still remain the area of research.
Objectives: To define the efficacy and safety of 365±5 nm UVA1 for the dermal
fibrosis treatment in bleomycin-induced mouse model of scleroderma.
Methods: DBA/2 strain mice were randomly divided to 6 groups: I – healthy
animals; II – control group with bleomycin induced scleroderma, III and IV
– mice with established scleroderma, treated with high and medium dose of
UVA1, V and VI – healthy mice, treated with high and medium dose of UVA1.
Scleroderma model was induced according to the protocol [1]. Light source
emitting a narrowband UVA1 of 365±5 nm and of 21 mW/cm2 power density was
used in the study. Phototherapy was performed 3 times weekly for 5 weeks. The
average cumulative doses were 1200 J/cm2 for high and 600 J/cm2 for medium
dose treatments. Histological analysis with hematoxylin-eosin staining for dermal
thickness measurement was performed. The immunohistochemical staining for
p53, Ki-67 and active caspase-3 proteins was performed using specific antibodies.
Statistical significance was expressed by a P value <0.05.
Results: The dermal thickness of mice treated with high and medium dose of

Abstract FRI0359 – Table 1

Percentage of Ki-67 positive cells Healthy (I) Bleo (II) BleoHighPT (III) BleoMediumPT (IV) HealthyHighPT (V) HealthyMediumPT (VI)

Average (%) 50.4 36.1 35.4 37.2 50.1 49.4
SD 2.6 3.0 3.2 2.8 2.0 1.4

UVA1 was significantly reduced to 272.9±113.2 and 394.0±125.9 μm, respectively,
in comparison to the control group II (599.0±55.7 μm). The percentage of Ki-67
positive cells in mice with scleroderma after high- and medium-dose of UVA1 did
not differ from the control group (II). The expression of p53 was significantly higher
in the skin of the control group (II) compared to that of healthy mice skin (group I).
After treatment of mice with scleroderma with high- and medium-dose of UVA1,
the expression of p53 in the dermal layers did not differ from the control group (II)
of non-treated mice. There was no change of p53 nor Ki-67 expressions between
healthy (group I) and UVA1-treated healthy mice skin (groups V and VI). The
statistically significant increase of active caspase-3 expression in the skin of mice
with scleroderma was present after high- and medium-dose of UVA1 (groups III
and IV) as compared to that of non-treated mice group (II). The expression profile
of active caspase-3 did not differ between healthy (group I) and UVA1-treated
healthy mice skin (groups V and VI). Results are summarized in Table 1 (Ki-67)
and Figure 1 (A - active caspase-3; B - p53 immunohistochemical analysis).

Conclusions: The cumulative doses of 1200 J/cm2 and 600 J/cm2 of narrowband
UVA1 effectively reduced the dermal thickness, and the impact was dose-
dependent. Phototherapy course did not up-regulate p53 nor Ki-67 proteins in
the healthy mice and mice with scleroderma skin. UVA1 radiation caused the
increase of the active caspase-3 expression in the skin of mice with scleroderma
reflecting the apoptotic feature of narrowband UVA1. The results of this study
indicate that 365±5 nm UVA1 phototherapy is safe and effective for the treatment
of dermal fibrosis.
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Background: The Endocannabinoid system (ECS) is a potential target for
treatment of systemic sclerosis (SSc). Several cytokines/chemokines have been
implicated in the induction of fibrosis in SSc, but their profile in peripheral blood


