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rheumatoid arthritis (RA). However, the molecular mechanisms of 
these agents are poorly understood.
Objective In order to better understand the specifics effects of 
Adalimumab and Etanercept, we identified and compared the gene 
expression profiling in peripheral blood mononuclear cells (PBMCs) 
from responder (R) RA patients treated by methotrexate (MTX)/
adalimumab (ADA) or MTX/etanercept (ETA) before and at  
3 months after the beginning of the treatment.
Methods Nineteen RA patients were randomised to receive subcu-
taneously either ADA (40 mg each other week) or ETA (50 mg per 
week). Thirteen RA patients [average age: 48.6 ± 14.3 years old 
(yo), MTX: 13.1 ± 6.3 mg/week (w), initial DAS28: 5.5 ± 0.6] 
received ADA while six RA patients (age: 52.5 ± 16.1 yo, MTX:  
18.3 ± 3 mg/w, initial DAS28: 5.7 ± 1.3) were treated by ETA. The 
drug efficacy was evaluated with the DAS28 after 3 months of 
treatment according to the EULAR response criteria in order to dis-
criminate R to NR. A blood sample was carried out before the first 
injection and after 3 months in order to isolate PBMCs and extract 
total RNA for hybridisation on whole human genome Agilent  
4 × 44 k array. A supervised analysis was performed using t-test 
(GeneSpring GX software) combined with a fold-change 1.5 in 
order to identify genes whose expression were altered in PBMCs 
after 3 months from R to each drug. Next, transcripts sets were 
analysed to identify potential functional pathways (Human 
 Reactome). Gene expression profiles and functional pathways 
obtained for R to each  anti-TNFα were compared.
Results Demographic, clinical and biological characteristics of all 
the patients were comparable before and after treatment adminis-
tration. From the R (7/13) patients treated with ADA, a combina-
tion of 63 transcripts involved in mTORC1-mediated Signalling 
was identified. Concerning the R (2/6) treated by ETA, a combina-
tion of 16 transcripts involved in TNF Signalling, Death Receptor 
Signalling was observed. Any overlap was found when we com-
pared these transcripts sets. Moreover, any common biological func-
tions and functional pathways were found between R ADA and  
R ETA.
Conclusions The absence of overlap of transcripts sets and the 
absence of common pathways leading us to consider that molecular 
mechanisms of ADA and ETA are specific.

Positive AssociAtion of tAGAP Rs212389 
PolymoRPhism with RheumAtoid ARthRitis 
suscePtibility

doi:10.1136/annrheumdis-2013-203221.19

A Chatzikyriakidou, PV Voulgari, AA Drosos. Rheumatology Clinic, Department of 
Internal Medicine, Medical School, University of Ioannina, Greece

Background and Objectives T-cell activation RhoGTPase acti-
vating protein (TAGAP) has recently been reported among genetic 
factors implicated in rheumatoid arthritis (RA) susceptibility. Up 
today, three polymorphisms at 6q25 locus, where TAGAP gene is 
mapped, have been associated with RA liability in patients of 
 European descent: Rs394581, Rs212389, and Rs182429. According 
to a recent study, in which a comprehensive imputation of CEU 
 HapMap single-nucleotide polymorphisms was conducted in a 
genome-wide association study, the polymorphism Rs212389 is the 
best  predictor of TAGAP locus in RA predisposition at least in 
patients of European descent. In the present study, this polymor-
phism was genotyped, for first time, in RA samples as to validate 
the suggested association, while the genotypic analysis was 
extended to polymorphisms Rs394581 and Rs182429 in order to 
refine again the causative RA risk variant.
Materials and Methods One hundred thirty five patients and 147 
controls subjects were enrolled in the study. Polymerase chain 
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Background and Objectives An early prediction of the outcome 
of particular DMARD therapies is necessary to treat the patients 
individually. This study aimed at defining predictive mRNA bio-
markers in rheumatoid arthritis (RA) patients for the response to 
future treatment with methotrexate (MTX).
Materials and Methods For this purpose whole blood samples from 
52 active RA patients before treatment were collected in PAXgene® 
Blood RNA Tubes (PreAnalytiX). Extraction of intracellular RNA 
including miRNA was performed according to PAXgene® Blood 
miRNA. Kit protocol. Extracted RNA samples were amplified employ-
ing the GeneChip® 3′IVT Express Kit and hybridised onto Affymetrix 
GeneChip® 133 Plus 2.0 Arrays. Labelling was carried out with the 
GeneChip® Hybridisation, Wash and Stain Kit in a GeneChip® Fluid-
ics Station 450. Generated signal data was normalised and evaluated 
using the Affymetrix Expression Console (MAS5.0) and the BioRetis 
online database for candidate gene selection (BioRetis GmbH, Berlin). 
Classification of RA patients into good, moderate and non-responders 
was performed based on the DAS28 and EULAR response criteria after 
3 months of MTX treatment. Prior to further expression analysis 
all patients were divided into two genetically more homogeneous 
subsets – one group of 29 donors expressing a specific HLA allele 
mRNA and one group of 23 not expressing this specific HLA mRNA. 
Hierarchical clustering of discriminating candidate genes was per-
formed using the Genesis software v1.7.6 (IGB-TU, Graz) including 
and excluding 9 medium responders in the HLA positive cluster and 
4 medium responders in the HLA negative cluster.
Results Gene comparison analysis was improved by separation of 
the patient collective into positive (n = 29) or negative (n = 23) 
groups expressing a specific HLA mRNA. Differential mRNA 
expression before treatment was determined between 14 good 
responders and 6 non-responders in the HLA positive and between 
12 good responders and 7 non-responders in the HLA negative 
group, calculating expression change calls and fold changes. A clear 
discrimination between responders and non-responders to future 
MTX treatment was achieved with 16 distinct candidate genes for 
each group. These mRNA candidates will be validated in indepen-
dent qPCR analyses and with further statistical cross validation 
algorithms.
Conclusions Early prediction of response to MTX monotherapy 
using microarray analyses is an opportunity for effective individual 
medication and therefore allows preventing side effects.

Employing specific response marker genes such as CD11c for 
anti-TNF monotherapy it is also of interest to define predictive bio-
markers for the commonly used anti-TNF/MTX combination ther-
apy not only preventing side-effects but also reducing costs.
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Background The development of tumour necrosis factor alpha 
(TNFα) inhibitors has led to major advances in the management of 
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unmet needs in the clinical settings by determining specific 
responses to expensive biological therapies.
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Background and Objectives Histone deacetylases (HDACs) are 
important regulators of gene expression and protein function in the 
immune system. HDAC inhibitors (HDACi) display anti- 
inflammatory properties in animal and in vitro models of rheuma-
toid arthritis (RA), as well as initial safety and efficacy in the 
 treatment of systemic onset juvenile idiopathic arthritis. However, 
as most of the currently available HDACi display little selectivity or 
specificity for class I (HDAC 1–3, 8) and class II (HDAC 4–6, 9, 10) 
HDACs, the role of specific HDACs in RA is unclear. Here we exam-
ined the relationship between HDACs and inflammation in RA 
synovial tissue and fibroblast-like synoviocytes (FLS).
Materials and Methods RNA was isolated from arthroscopic 
synovial biopsies from 19 RA patients. MMP-1, TNFα, IL-6, and 
HDAC 1–10 expression was measured by quantitative PCR (qPCR). 
RA FLS were stimulated with IL-1β, TNFα and LP, S and HDAC 
expression was measured by qPCR RA FLS were transduced with 
adenovirus encoding control GFP or GFP-HDAC5 or transfected 
with control siRNA or siRNA targeting HDAC5. Effects of HDAC5 
modulation on RA FLS gene expression were analysed by custom 
qPCR array.
Results Positive correlations were observed between RA synovial 
tissue expression of TNFα and HDAC1 (R = 0.651, P = 0.003) 
HDAC2 (R = 0.523, P = 0.022) and HDAC3 (R = 0.570, P = 0.011) 
and between MMP-1 and HDAC1 (R = 0.501, P = 0.029) and HDAC2 
(R = 0.512, P = 0.025). A significant negative correlation was 
observed between synovial tissue expression of IL-6 and HDAC5 
(R = –0.477, P = 0.039) and between clinical parameters of disease 
activity and HDAC5 (CRP: R = –0.664, P = 0.007; ESR: R = –0.556, 
P = 0.013: DAS28: R = –0.567, P = 0.011). HDAC5 mRNA expres-
sion was significantly and selectively reduced after RA FLS stimula-
tion with TNFα and IL-1β, but not LPS. Of 84 genes regulated in RA 
FLS by IL-1β or TNFα, mRNA expression of CXCL9, CXCL10, and 
CXCL11 was selectively upregulated following silencing of HDAC5 
expression. Conversely, mRNA expression of these chemokines was 
suppressed by overexpression of HDAC5 in RA FLS.
Conclusions RA synovial expression of HDAC 1 and 2, but not 
class II HDACs, positively correlates with local inflammatory medi-
ators, while HDAC5 expression negatively correlates with IL-6 
mRNA expression and with disease activity. HDAC5 mRNA is 
decreased after inflammatory stimulation, and silencing of HDAC5 
leads to an increase of CXCL chemokine expression in RA. FLS, an 
effect reversed by HDAC5 overexpression. Our results suggest a pro-
tective role for HDAC5 in RA, and that HDACi which fail to target 
HDAC5 may be more promising for therapeutic applications.
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 reaction-single strand conformation polymorphism (PCR-SSCP) 
coupled with sequencing analysis was used as the screening method 
for TAGAP variants.
Results Statistical significant difference was observed in Rs212389 
alleles’ distribution between RA patients and controls (p = 0.018, 
OR = 0.646, 95%CI: 0.449–0.930). No statistical significant differ-
ence was revealed in distribution of variants Rs394581 and Rs182429 
between the studied groups.
Conclusions Our results confirm that the polymorphism Rs212389 
confers the risk to RA liability in Europeans. However, more studies 
in larger groups of patients and controls and of multiple origins are 
needed as to confirm and increase the power of the suggested 
association.

ResPonse to infliximAb theRAPy cAn be PRedicted 
usinG distinct, non-oveRlAPPinG Gene PAnels of 
PeRiPheRAl blood Gene exPRession in RheumAtoid 
ARthRitis And cRohn’s diseAse

doi:10.1136/annrheumdis-2013-203221.20

1Zoltán Szekanecz, 2Bertalan Meskó, 2,3Szilárd Poliska, 1Andrea Váncsa, 4Károly Palatka, 
5Zsolt Holló, 6Gábor Zahuczky, 7János Podani, 6Attila Horváth, 6László Steiner, 2,3László 
Nagy. 1Department of Rheumatology, Institute of Medicine; 2Department of Biochemistry 
and Molecular Biology; 3Clinical Genomics Center; 4Department of Gastroenterology, 
Institute of Medicine; University of Debrecen, Medical and Health Science Center, 
Debrecen, Hungary; 5EGIS Pharmaceuticals Plc., Budapest, Hungary; 6UD-GenoMed, 
Ltd., Debrecen, Hungary; 7Institute of Biology, Loránd Eötvös University, Budapest, 
Hungary

Background Biological therapies targeting tumour necrosis factor 
α (TNF-α) have been widely used to treat chronic inflammatory 
disorders including rheumatoid arthritis (RA) and Crohn’s disease 
(CD). As these treatment modalities are rather expensive, there is a 
need for biomarkers that may predict therapeutic responses. As RA 
and CD have similar pathogenic background, one may expect to 
detect overlapping gene panels in predicting the response to the 
same therapy by the same approach. There have been very few 
studies using simultaneous pharmacogenomic approach in two 
diseases.
Methods In this study, we performed peripheral blood global gene 
expression profiling followed by Canonical Variates Analysis (CVA) 
in CD and RA to identify gene sets that can differentiate responders 
from non-responders for infliximab therapy; and validated the 
results in an independent cohort by RT-QPCR.
Results In CD, global gene expression analysis of samples obtained 
at baseline resulted in a list of 48 probe sets differentiating respond-
ers from non-responders. Comparing baseline and week 2 samples 
resulted in a list of five genes including AQP9, IGKC, MGAM, 
MMP8 and TNFAIP6 that exert expression changes upon treat-
ment. Similarly, in RA, analysis of baseline samples resulted in a list 
of 30 probe sets that differentiated responders from non-responders. 
Expression of 3 genes; AQP9, IGJ and TNFAIP6 showed significant 
difference between baseline and week 2 samples. Results were vali-
dated by RT-QPCR on independent patient cohorts in both dis-
eases. CVA analysis yielded to 15 and 12 genes in RA and CD, 
respectively, showing the best discriminatory power between 
responders and non-responders in both diseases, however there was 
no overlap between these two gene lists.
Conclusions We provided two pieces of proof of concept evidence 
showing that 1) peripheral blood gene expression profiles are suit-
able for determining gene panels with the highest discriminatory 
power in order to differentiate responders and non-responders in a 
patient cohort in CD and RA; and 2) distinct, non-overlapping gene 
panels are required for the prediction of the responder status in CD 
and RA despite the fact that these conditions have similar patho-
genic background. Application of such gene panels could solve 
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