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macrophages, bone marrow-derived mast cells and articular chondrocytes. The
first three were co-cultured with articular chondrocytes separately. LHVS, a specific
inhibitor of cathepsin S, and E64, a broad-spectrum inhibitor of cysteine protease,
were added into the cocultures of macrophages and articular chondrocytes
separately. Also, C48/80, an activator of mast cells, LHVS, and E64 were added
into the cocultures of mast cells and articular chondrocytes separately. The culture
supernatant fluid was collected. The concentration of cathepsin S and type II
collagen were measured by ELISA. The expression of type II collagen mRNA in
each group was detected with RTPCR.
Results: Macrophages and mast cells expressed cathepsin S, while synovial
fibroblasts did not express cathepsin S. Synovial fibroblasts had little effect
on the expression of type II collagen from articular chondrocytes. When
articular chondrocytes were co-cultured with macrophages, the expression of
type II collagen decreased (8.79±2.79ng/ml),compared with the control group
(17.75±7.84ng/ml). The secretion of type II collagen could return to normal by the
inhibitors of cathepsin S, both LHVS (16.15±8.05 ng/ml) and E64 (12.55±6.64
ng/ml). When articular chondrocytes were co-cultured with mast cells, the type
II collagen could be restrained by C48/80 (9.82±0.42ng/ml), compared with
the control group (26.09±9.34ng/ml). Similarly, the secretion of type II collagen
could return to normal by LHVS and E64 (16.15±8.05 ng/ml, 12.55±6.64 ng/ml,
respectively). There was no significant difference in the expression of type II
collagen mRNA between different groups. It showed that the type II collagen was
not suppressed at the transcription level, but was mainly destroyed by cathepsin
S after secretion.
Conclusions: Macrophages and mast cells are the major sources of cathepsin
S, which might be the main factor that destroys type II collagen secreted from
articular chondrocytes in RA mice.
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Background: Arthritis induces joint erosions and skeletal bone fragility.
Objectives: The main goal of this work was to analyze the early arthritis induced
events at bone tissue level.
Methods: Eighty-eight Wistar rats were randomly housed in experimental groups,
as follows: adjuvant induced arthritis (N=47) and a control healthy group (N=41).
Rats were monitored during 22 days for the inflammatory score, ankle perimeter
and body weight and sacrificed at different time points (11 and 22 days post
disease induction). Bone samples were collected for histology, micro-CT, 3-point
bending, nanoindentation and Fourier transformed infrared spectroscopy (FTIR)
analysis. Blood samples were also collected for bone turnover markers and
systemic cytokine quantification.
Results: At bone tissue level, measured by FTIR analysis and nanoindentation,
there was a reduction of the mineral and collagen content and of hardness in
the arthritic group, associated with an increase of the ratio of bone concentric to
parallel lamellae and of the area of the osteocyte lacuna. In addition, increased
bone turnover and changes in the microstructure and mechanical properties were
observed in arthritic animals, since the early phase of arthritis, when compared
with healthy controls.
Conclusions: Arthritis induces very early changes at bone tissue level charac-
terized by decreased tissue hardness and of collagen and mineral content. These
observations highlight the pertinence of immediate control of inflammation in the
initial stages of arthritis.
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Background: Although the expression of bacterial Peptidyl-Arginine Deiminase
(PAD) derived from P. gingivalis seems critical in explaining the potential effects
of severe periodontitis in the development of Rheumatoid arthritis (RA), the
association with the presence of the bacteria or anti-P. gingivalis/anti-PPAD
antibodies is not always evident suggesting that other bacteria could be involved
in the link between oral microbiota and citrullination of host proteins.
Objectives: To confirm the association between RA disease activity in a
homogeneous population (aCCP+ RA patients), oral PAD activity and the
prevalence of other bacterial strains such as T. forsythia.
Methods: RA patients fulfilling ACR/EULAR 2010 criteria were evaluated from
a periodontal (Periodontal Screening Recoding Index) and rheumatologic stand-
point. Patients with Sjögren’s syndrome or sicca symptons were excluded. Disease
activity was measured using DAS28 (ESR). Oral PAD activity was measured
by colorimetric assay and presence of Porphyromonas gingivalis, Tannerella
forsythia and Prevotella intermedia was evaluated by PCR. Autoantibody levels
were determined by ELISA. Multivariate analysis adjusted for gender, age, time
since onset of disease, RF and ESR. Comparisons between groups were per-
formed by Mann-Whitney U testing or Kruskal–Wallis testing per the t variables.
Spearman correlation testing was employed to correlate PAD activity and DAS28.
Statistical significance was set at 0.05%.
Results: 132 patients were included. After a multivariate analysis an association
was observed between severe periodontitis/dental mobility with moderate/high
RA disease activity (OR: 4.4 (1.8–14.0), p=0.04 and 3.4 (1.1–13.4), p=0.03,
respectively). Additionally, presence of P. gingivalis and T. forsythia, but not P.
intermedia, was significantly associated with moderate/high RA disease activity
(3.4 (1.1–10.5), p<0.05 and 4.4 (1.2–10.9), p<0.05). Comparing PAD activity
in saliva samples of RA patients we found significant differences between the
low (2.3±0.5), moderate (3.4±0.8) and high (4.3±0.3) disease activity subgroups
(p<0.01%), whereas patients in remission demonstrated a PAD activity similar
to the low disease activity group (1.9±0.39). Additionally, we found a significant
correlation between oral PAD activity and RA activity, but not with autoantibody
titers.
Conclusions: These results show that RA activity is associated with severe
periodontitis, high oral PAD activity and the presence of T. forsythia and P.
gingivalis, suggesting that both bacteria equally participate in PAD activity present
in the oral microenvironment.
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Background: Prior data suggest that anti-citrullinated protein/peptide antibodies
(ACPA) may originate in the lung prior to the onset of synovitis in rheumatoid
arthritis (RA) (1). Neutrophil extracellular trap (NET) formation is one potential
mechanism that could trigger or be associated with local ACPA generation
because NETs externalize citrullinated proteins and release peptidylarginine
deiminase that could citrullinate nearby proteins (2–4).
Objectives: Using induced sputum, we recently identified a significant correlation
between NETs and anti-cyclic citrullinated peptide (CCP) antibodies in subjects
at-risk for future RA. Herein, we sought to explore associations of individual
ACPAs and NETs in these subjects.
Methods: From the Studies of the Etiology of RA (SERA) cohort, we included 24
RA-free subjects At-Risk for future RA based on familial (i.e. first-degree relative
of RA patient) or serologic (i.e. serum anti-CCP positive identified at health
fairs) risk. Induced sputum was tested using a bead-based ACPA array for IgG
reactivity to 29 individual citrullinated proteins/peptides. Levels of NET complexes
in sputum were measured using a deoxyribonucleic acid (DNA)-myeloperoxidase
(MPO) and DNA-neutrophil elastase (NE) sandwich ELISA. Analyses included
Spearman’s correlation and linear regression. Using Bonferonni’s correction,
results were considered significant if both DNA-MPO and DNA-NE assays had a
p<0.002.
Results: Subjects had a median age of 51 years, were 67% female and 38% ever-
smokers. Increasing sputum NET levels significantly correlated with increasing
ACPA levels for 27/29 ACPAs, including proteins/peptides of cit-vimentin, cit-
fibrinogen, cit-fibronectin, cit-apoliporoteins and cit-alpha-enolase. After adjusting
for ever-smoking, sputum NET levels remained significantly associated with 17/29
ACPAs. The strongest associations (p≤0.001 for both NET assays) were
cit-H2A/a21–20, cit-vimentin58–77 cyclic, cit-alpha-enolase5–21, cit-fibrinogen27–43,
cit-fibrinogen211–230 cyclic, cit-fibrinogen616–635 cyclic, cit-fibrinogenB54–72, and cit-
apolipoprotein E277–269 cyclic.
Conclusions: In subjects At-Risk for future RA, we identified a strong corre-
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lation between sputum NET complexes and multiple sputum ACPAs that was
independent of smoking exposure. These data suggest that in the lung, NET
formation may be associated with the production of multiple ACPA reactivities
locally. Additional studies are needed to determine if NET-associated cit-proteins
are an initial trigger or a self-perpetuating stimulus of sputum ACPA generation
as well as contributions of other local mechanisms of citrullination.
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Background: Methotrexate inhibits the proliferation of RA fibroblast-like synovial
cells (RA-FLS) by folate anti-metabolism. We previously reported that disruptions
of circadian clock genes were involved in the pathogenesis of inflammatory
arthritis (1,2).
Objectives: To explore pharmacological effects of MTX on circadian clock genes
of RA-FLS.
Methods: Under treatments of MTX on RA-FLS, cell viabilities were determined
by WST-8 assay, expressions of circadian clock genes (Clock, Bmal1, Cry1
and Per2), circadian transcriptional factor PAR bZip (Dbp, Tef and Hlf ), and
pro-apoptotic Bcl-2 interacting killer (BIK ) were examined by real time PCR,
and expressions of PER2 and CYTOCHROME C were examined by western
blotting. The expressions of PER2, BIK, CYTOCHROME C and morphological
changes of the nucleus were observed by fluorescent immunostaining. RA-FLS
were transfected with Per2 and BIK siRNAs and successively treated with MTX
to determine cell viabilities by WST-8 assay.
Results: MTX (1,10 nM) treatment significantly decreased the cell viabilities.
MTX (10nM) have increased mRNA expression of Per2, Dbp, Tef, Hlf, and BIK,
and protein expressions of PER2 and CYTOCHROME C, as well. In fluorescent
observations, PER2, BIK, and CYTOCHROME C were increased in apoptotic
cells. Cytotoxicity of MTX was attenuated by knockdowns of Per2 or BIK in
RA-FLS.
Conclusions: The transcriptional factor PAR bZip binds to the D-box elements
of Per2 and BIK promoters (3,4). Here, we propose a novel action of MTX that
up-regulates the expressions of Per2 and BIK via PAR bZip to induce apoptosis
in RA-FLS.
References:
[1] Hashiramoto A, J Immunol. 2010 Feb 1;184(3):1560–5.
[2] Hand LE, FASEB J. 2016 Nov;30(11):3759–3770.
[3] Yoshida K, Scand J Rheumatol. 2013;42(4):276–80.
[4] Ritchie A, Cell Death Differ. 2009 Jun;16(6):838–46.
Disclosure of Interest: None declared
DOI: 10.1136/annrheumdis-2017-eular.3351

FRI0055 HISTONE DEACETYLASE 1 (HDAC1): A NOVEL THERAPEUTIC
TARGET IN RHEUMATOID ARTHRITIS

L. Göschl 1, M. Bonelli 1, V. Saferding 1, T. Preglej 2, C. Seiser 3, S. Knapp 4,
J. Backlund 5, C. Bock 6, P. Mathias 7, K. Hirahara 8, C. Scheinecker 9,
G. Steiner 1, W. Ellmeier 10. 1Division of Rheumatology, Medical University of
Vienna; 2Division of Immunobiology, Medical University of Vienna; 3Department
of Medical Biochemistry, Medical University of Vienna; 4Research Center for
Molecular Medicine (CeMM), Austrian Academy of Sciences, Vienna, Austria;
5Department of Medical Biochemistry and Biophysics, Karolinska Institutet,
Stockholm, Sweden; 6Research Center for Molecular Medicine (CeMM), Austrian
Academy of Sciences, Wien, Austria; 7Friedrich Miescher Institute for Biomedical
Research, Basel, Switzerland; 8Department for Cell Biology, Chiba University,
Chiba, Japan; 9Internal Medicine III, Division of Rheumatology; 10Division of
Immunobiology, Medical University of Vienna, Vienna, Austria

Background: Autoreactive T cells have been shown to play a major role
in Rheumatoid Arthritis, which drive the inflammatory process leading to an
irreversible destruction of the joints. Gene transcription and regulation of
proinflammatory cytokine production in T cells is regulated by epigenetic
mechanisms. Histone deacetylases (HDACs) modify the epigenetic landscape
by removing acetyl groups of lysine residues of histones, resulting in chromatin
condensation and repression of transcription. The application of pan-HDAC

inhibitors has been shown to be a potential therapeutic strategy. However, major
side effects limited the clinical use and underline the need of more specific HDAC
inhibitors.
Objectives: Our aim was to to investigate whether HDAC1 is linked with the
development of autoimmune diseases. Therefore we were using the collagen-
induced arthritis model (CIA) and the experimental autoimmune encephalomyelitis
model (EAE).
Methods: Mice with a T cell specific deletion of HDAC1 (HDAC1cKO) were
generated by using the CD4Cre/LoxP system. The clinical and the histological
phenotype were assessed in the CIA and the EAE. Anti-collagen antibody
levels were determined by ELISA. Qualitative and quantitative analysis of T cell
subsets of the spleen and draining LN were assessed using flow cytometry.
Additionally comparative RNA-sequencing of CD4+ T cells from wild type (WT)
and HDAC1cKO mice was performed.
Results: To address whether HDAC1 is involved in the pathogenesis of
autoimmune diseases we induced the CIA and the EAE in WT and HDAC1cKO
mice. Unexpectedly, HDAC1cKO mice did not develop any clinical or histological
signs of inflammation, despite the presence of serum anti-CII antibodies. A similar
protection against disease development was also observed in the context of EAE.
A molecular analysis of HDAC1cKO CD4+ T cells revealed increased STAT1
phosphorylation in activated HDAC1cKO CD4+ T cells in comparison to WT
cells. This was accompanied with an impaired expression of CCR6 in activated
HDAC1cKO CD4+ T cells, which is an essential chemokine receptor for the
development of arthritis and EAE. In line with this finding we observed increased
expression of CCR6 in STAT1-/- CD4+ T cells. This indicates a negative role of
STAT1 in the regulation of CCR6 expression.
Conclusions: Our data show the importance of HDAC1 as a key immune
regulator in the pathogenesis of collagen induced arthritis. Therefore it might be
considered as an interesting novel therapeutic target in RA.
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Background: Hyperproliferative and invasion are the characteristics of fibroblast-
like synoviocytes in rheumatoid arthritis (RA-FLSs), which contribute mainly to
RA disease progression and ultimately to joint destruction. Endo180 is a recycling
endocytic receptor that has functions to regulate cell migration and bind and
internalize collagens. However, the expression of Endo180 in RA-FLSs and its
underlying mechanisms remain unclear.
Objectives: To examine the expression of Endo180 in RA-FLSs and the role it
played in RA.
Methods: Tissues were collected from RA patients with joint replacement
surgery or arthroscopy and RA-FLSs were obtained by tissue culture; Westren
blot was used to measure the expression of Endo180 in RA-FLSs. Chemically
synthesized small interference RNA (siRNA) specifically targeting Endo180 gene
was transfected into RA-FLSs by cationic liposome; The interference efficiency
of Endo180-siRNA on the production of Endo180 mRNA and protein was
determined by RT-qPCR and Western blot respectly; The proliferative inhibition
rate was examined by CCK8 assay and the migration of RA-FLSs were examined
by Transwell assay.
Results: Expression of Endo180 was obviously higher in fibroblast-like syn-
oviocytes in RA than OA and the traumatic patients. And its expression level
has positive correlation with disease activity. The proliferative inhibition rate
was obviously higher in the Endo180-siRNA group than the control groups
(P<0.05) after transfection for 48h (8.31%±1.17%), 72h (15.93%±2.12)%), 96h
(18.01%±2.78%). Transwell migration assay demonstrated the RA-FLSs through
the transwell membrane in Endo180-siRNA group (21.27±6.35) were lesser
than the NC-siRNA group (80.20±11.12) (P<0.05)and the blank control group
(82.17±10.36) (P<0.05).
Conclusions: Endo180 may play a role in the regulation of proliferation and
migration of RA-FLSs, which may provide beneficial therapeutic effects in RA.
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