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and one in each group was receiving bDMARD. M1 circulating monocytes were 
expanded in RA as compared to HI. This difference was at RA-CV (+) expense. 
RA monocytes had higher Intracellular levels of IL-1b and IL-6 as compared to HI. 
M1 from RA-CV (+) had higher intracellular levels of IL-1b and IL-6 than RA-CV 
(-). M1 monocytes have higher levels of inflammatory cytokines than M2. P-S6R 
protein, (mTORC activation), was higher in RA patients than HI. The highest levels 
of P-S6R was observed in M1 monocytes from RA-CV(+) population.

FIGURE 1. Circulating monocytes phenotype, intracellular cytokines and phosphorylated S6R 
in HI and RA-CV (+), RA-CV (-) and the combined RA patients.

A) *=0,02; B) *=0,016; C) ****=0,0001, **=0,002; D) ****=0,0001, ***=0,0008, **=0,001, *=0,01; 
E) ****0,0001, **=0,002; F) ****=0,0001, **=0,001, **=0,003.

Conclusion: RA-CV+ patients, have a significantly higher number of pro-inflam-
matory circulating monocytes, using a multiparametric classification method. 
These monocytes also express higher levels of inflammatory cytokines and 
higher activation of mTORC, which also participate in the development of ather-
omatous plaque, suggesting that these monocytes could be a key element in the 
non-clarified-yet, excess of CV risk of RA patients.
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Background: Hepatocyte growth factor (HGF), originally discovered as a mito-
gen of hepatocytes, binds to receptor-tyrosine kinase c-Met and has been shown 
to be a multi-functional cytokine that promotes processes such as cell prolifer-
ation, survival, differentiation, migration, and angiogenesis1. Since HGF/c-Met 
signaling also leads to tumorigenesis and cancer invasion, that has recently 
attracted attention as a target for anticancer agents2. However, in reports of 
rheumatoid arthritis (RA), though anti-inflammatory and antiangiogenic mech-
anisms related to HGF/c-Met signal inhibition have been reported, the role of 
HGF in RA bone destruction through monocyte migration remains unclear3.
Objectives: To determine the expression of HGF in RA biological fluids, the role 
it plays in monocyte migration and the therapeutic effect of a savolitinib, a specific 
c-Met inhibitor, in arthritis model mice.
Methods: HGF/c-Met expression in serum, synovial fluid (SF), and synovial 
tissues (STs) obtained from RA patients and control subjects, as well as RA 
fibroblast-like synoviocytes (FLSs) was evaluated by ELISA and immunostaining. 
To determine the function of HGF in RA SFs, we preincubated RA SFs with a 
neutralizing anti-HGF antibody and measured the ability of these SFs to induce 
the human acute monocytic leukemia cell line (THP-1) chemotaxis. Additionally, 
examinations of SKG mice treated with savolitinib (2.5 mg/kg/day) for 4 weeks 
were conducted.

Results: HGF level in serum from RA patients was significantly higher as com-
pared to the controls (930 ± 97 vs. 476 ± 97 pg/mL, p <0.01) and decreased 
by drug treatment for 24 weeks (1147 ± 284 vs. 539 ± 160 pg/mL, p <0.05). 
Additionally, HGF level in SF from RA patients was higher as compared to SF 
from osteoarthritis patients (1632 ± 366 vs. 566 ± 140 pg/mL, p <0.05). HGF 
and c-Met expressions were also noted in RA STs. Stimulation of RA-FLS with 
TNF-α increased HGF/c-Met expression in a concentration-dependent manner, 
and c-Met signal inhibition by SU11274 suppressed production of fractalkine/
CX3CL1, CXCL16, and MIP-1α/CCL3 (mean 50%, 56%, 90%, respectively). 
When HGF was removed by immunoprecipitation, migration of THP-1 in RA-SF 
was suppressed (mean 23%). In SKG mice, savolitinib significantly suppressed 
ankle bone damage on µCT, with an associated reduction in number of tar-
trate-resistant acid phosphatase-positive osteoclasts.
Conclusion: HGF is produced by inflammation in synovium associated with RA, 
and then activates monocyte migration to synovium tissue and promotes bone 
destruction through its own chemotactic effect as well as enhanced chemokine 
production. These results indicate that a strategy that targets c-Met signaling 
may be important for resolving bone destruction in RA.
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Background: Blocking of the Tumor Necrosis Factor (TNF) activity is a success-
ful therapeutic approach for 2 out of 3 Rheumatoid Arthritis patients. Identifying 
the patients that will not respond to this therapeutic approach is a major trans-
lational goal in RA. Association of seropositivity to rheumatoid factor (RF) or 
anti-cyclic-citrullinated antibodies (anti-CCP) with anti-TNF response has proven 
inconclusive, suggesting that other yet unexplored biomarkers could be more 
informative for this goal.
Objectives: We tested the association of two recently introduced biomarkers in 
RA: anti-carbamylated protein antibodies (anti-CarP) and anti-peptidylarginine 
deiminase type 4 (anti-PAD4).
Methods: A prospective cohort of n=80 RA patients starting anti-TNF therapy 
was recruited and levels for all four autoantibodies -RF, anti-CCP, anti-CarP and 
anti-PAD4- were measured at baseline. The change in DAS28 score between 
baseline and week 12 of therapy was used as the clinical endpoint.
Results: Single marker-analysis showed no significant association with drug 
response. However, when testing for interactions between autoantibodies, we 
found highly significant associations with drug response. Anti-CCP and RF 
showed a positive interaction with the response to anti-TNF therapy (P=0.00068), 
and anti-PAD4 and antiCarP titers showed a negative interaction with the clinical 
response at week 12 (P=0.0062). Using an independent retrospective sample 
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(n=199 patients), we validated the interaction between anti-CCP and RF with the 
clinical response to anti-TNF agents. (P=0.044).
Conclusion: The results of this study show that interactions between antibodies 
are important in the response to anti-TNF therapy and suggest potential patho-
genic relationships.
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Background: Histamine-releasing factor/translationally controlled tumor protein 
(HRF/TCTP) stimulates cancer progression and allergic responses. Increased 
expression of HRF/TCTP occurs in joints of rheumatoid arthritis (RA) patients, 
but the role of HRF/TCTP in RA remains undefined
Objectives: In this study, we explored the pathogenic significance of HRF/TCTP 
and evaluated therapeutic effects of HRF/TCTP blockade in RA.
Methods: HRF/TCTP transgenic (TG) and knockdown (KD) mice with colla-
gen-induced arthritis (CIA) were used to determine experimental phenotypes 
of RA. HRF/TCTP levels were measured in sera and joint fluids in patients 
with RA and compared to those with osteoarthritis, ankylosing spondylitis, Beh-
cet disease, and healthy controls. HRF/TCTP expression was also assessed 
in synovium and fibroblast-like synoviocytes (FLS) obtained from RA or OA 
patients. Finally, we assessed effects of HRF/TCTP and dimerized HRF/TCTP 
binding peptide-2 (dTBP2), an inhibitor of HRF/TCTP, in RA-FLS and CIA mice.
Results: Our clinical, radiological, histological, and biochemical analyses indi-
cate that inflammatory responses and joint destruction were increased in HRF/
TCTP TG mice, and decreased in KD mice compared to wild-type littermates. 
HRF/TCTP levels were higher in sera, synovial fluid, synovium, and FLS of 
patients with RA than in control groups. Serum levels of HRF/TCTP correlated 
well with disease activity in RA. Tumor-like aggressiveness of RA-FLS was exac-
erbated by HRF/TCTP stimulation and ameliorated by dTBP2 treatment. dTBP2 
exerted protective and therapeutic effects in CIA mice, and had no detrimental 
effect in a murine tuberculosis model.
Conclusion: Our results indicate that HRF/TCTP represents a novel biomarker 
and therapeutic target for diagnosis and treatment of RA.
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Background: Prolonged TNF-induced H3K27 acetylation (H3K27ac) and 
increased mRNA stability in rheumatoid arthritis (RA) synovial fibroblasts (SF) 
are leading to a sustained inflammatory response. Underlying enzymes coor-
dinately regulating these pathways have not been identified so far. The histone 
acetyltransferases cAMP-response element binding protein binding protein 

(CBP) and p300 are writers of activating H3K27ac marks and close homologues 
with widely accepted redundant functions.
Objectives: To analyze individual functions of CBP and p300 in regulating the 
inflammatory response of RA SF.
Methods: SF were isolated from patients with RA undergoing joint replace-
ment surgery. The expression of CBP and p300 was silenced by transfection 
of antisense LNA gapmeRs (12.5 nM). SF were stimulated with TNF (10 ng/ml) 
for 24h. Actinomycin D (10 µg/ml) was added 4h after TNF-treatment for 2h and 
4h (n=3) to test mRNA stability. Transcriptomes were determined by RNA-seq 
(Illumina NovaSeq 6000, n=6). We mapped raw reads from RNA-seq reference 
genome using STAR. Counts for genes were obtained using Feature counts. We 
searched for differential expression genes (DEG) across experimental condi-
tions using general linear models (glm) implemented in ‘edgeR’ package of R. 
Significantly affected genes (± fold change > 1.5, FDR < 0.05, top 3000 genes 
included) entered pathway enrichment analysis for Gene Ontology (GO) biolog-
ical process, and KEGG pathways in DAVID. Changes in the mRNA (n=12-14) 
and protein expression (n=6-12) were confirmed by quantitative Real-time PCR 
and ELISA. The levels of activating histone marks H3K27ac and nuclear locali-
zation of p50 and p65 were analyzed by Western blotting.
Results: DEG revealed that silencing of p300 affected the expression of 6026 
and 5138 genes in unstimulated and stimulated SF, respectively. In contrast, 
only 285 and 1911 genes were affected by CBP silencing in unstimulated and 
stimulated SF, respectively. In TNF-stimulated SF, pathway enrichment analysis 
of DEG revealed a key role of CBP in regulating the “type I interferon signal-
ing pathway” (p=2.12x10-6). Both, silencing of CBP and p300 regulated genes 
enriched in the “TNF signaling pathway” (CBP: p=0.005; p300: p=0.031). In con-
trast to CBP silencing that had anti-inflammatory effects, silencing of p300 had 
pro-and anti-inflammatory effects. ELISA experiments suggested that silencing 
of CBP reduced the secretion of IL6 (p<0.01), CCL2, CXC3L1 (p<0.05), and 
CXCL12 (p<0.001). Silencing of p300 reduced the secretion of CCL2 (p<0.001) 
and CXC3L1 (p<0.05) but increased the expression of IL8 (p<0.001) and 
CXCL2 (p<0.05). Western blotting revealed that neither CBP, nor p300 silenc-
ing affected the nuclear expression of the NF-ĸB subunits p65 and p50. Silenc-
ing of p300 reduced the levels of H3K27ac by 30% in unstimulated SF, and by 
61.4% (p<0.05) in presence of TNF. In addition to regulating H3K27ac, silencing 
of p300 regulated the expression of TNF-induced cytokines by increasing the 
mRNA stability of IL8, IL6 and CCL2 mRNA but not of CXCL2. Silencing of CBP 
reduced H3K27ac by 43.5% only in presence of TNF and did not affect TNF-in-
duced mRNA stability of cytokines. This is in line with the enrichment of the GO 
biological process “regulation of mRNA stability” (p=2.61x10-8) being enriched 
only after silencing of p300.
Conclusion: Our results suggested that p300 is the major writer for H3K27ac 
marks in SF. Additionally, p300 regulated cytokine expression by affecting mRNA 
stability in a target-specific manner. We identified overlapping and distinct func-
tions for CBP and p300 in regulating the inflammatory response of SF.
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Background: Although the mortality of patients with rheumatoid arthritis (RA), 
for which interstitial lung disease (ILD) is one of the major contributors, has 
still not decreased, new target therapies for RA have shown good response in 
peripheral arthritis. EC-18 (acetylated diacylglycerol 1-palmitoyl-2-linoleoyl-3-
acetyl-rac-glycerol) is a mono-acetyl-diglyceride that has been isolated from the 
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