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Background: The Janus kinase (JAK) family of tyrosine kinases includes
JAK1, JAK2, JAK3 and TYK2 which signals through type I and type II
cytokine receptors. Tofacitinib is an oral JAK inhibitor approved for the
treatment of rheumatoid arthritis (RA). In cellular settings where JAKs sig-
nal in pairs, tofacitinib preferentially inhibits signalling by heterodimeric
receptors associated with JAK1 and/or JAK3 and has functional selectivity
over JAK2. Next generation sequencing (i.e. RNA sequencing) offers an
unbiased analysis of whole transcriptome pharmacology.
Objectives: To profile the transcriptome in whole blood samples collected
in a Phase 1 healthy volunteer (HV) study and a Phase 2 study with
RA subjects treated with placebo, 5 mg, 10 mg or 15 mg of tofacitinib
monotherapy.
Methods: In the HV study, a total of 93 Paxgene RNA tubes were
obtained from 30 subjects collected at screening, at baseline on day 1,
and at 2 hours post dosing on day 15. HVs were treated daily with tofa-
citinib (10 mg BID) for 15 days. In the RA study (NCT00550446), a total
of 239 RNA samples were obtained from 25–31 subjects at baseline and
day 28 who were treated with tofacitinib 5 mg BID, 10 mg BID or 15
mg BID daily for 84 days. RNAseq libraries were generated using a
polyA based mRNA kit and sequenced to a depth of ∼40 million paired-
end reads. Upstream processing included alignment of sequences, gene
quantification and data quality control. The raw reads were normalised
using the Trimmed Mean of M values (TMM) method in the edgeR pack-
age. Log2 fold-changes (FC) and corresponding false discovery rate
(FDR)-adjusted p-values (padj) were calculated using the voom function in
the Limma package (vers 3.8) in R 3.5.1. In particular, the correlations
between baseline and measurements at each visit per patient were esti-
mated by Limma’s duplicateCorrelation function. Genes were considered
significant after multiple test correction with FDR, or padj <0.1 within
each study.
Results: Modulation of the JAK-STAT signalling pathways was observed
as exemplified by gene expression differences in cytokine-inducible SH2-
containing protein (CISH) (p value=4.64E-41 in the HV study and p val-
ue=1.2E-8 in the RA study) and suppressor of cytokine signalling
(SOCS2) protein (p value=1.38E-18 in HV study and p value=2.27E-7 in
the RA study). Gene expression of CISH, a member of the SOCS family,
was decreased from its baseline value at day 15 in HV (FC from base-
line=0.18) and at day 28 in RA subjects (FC from baseline=0.42) when
comparing tofacitinib treatment (HV:10 mg, RA:15 mg) to baseline or pla-
cebo, respectively. SOCS2 gene expression was also decreased at day
15 in HV (FC from baseline=0.40) and at day 28 in RA subjects (FC
from baseline=0.52) when comparing tofacitinib treatment (HV:10 mg,
RA:15 mg) to baseline or placebo, respectively. Other changes observed
in the HV study: 301 genes were upregulated and 169 genes were
downregulated when comparing 2 hours post dose on day 15 to base-
line. In the RA study, 643 genes were upregulated and 801 genes were
downregulated when comparing the 15 mg dose to placebo at week 4.
Preliminary pathway level analysis shows overall a broader modulation of
cytokine and chemokine signalling pathways by tofacitinib treatment in RA
compared to what we observe in HV.
Conclusion: The results of this post hoc analysis demonstrate that tofaci-
tinib induces measureable changes in the modulation of the JAK-STAT
signalling pathway as well as effects on inflammatory cytokines and che-
mokines. The existence of overlapping but also unique JAK-STAT path-
way inhibition due to tofacitinib between the HV and RA studies, as well
as ongoing work, will provide a better understanding of response/non-
response to tofacitinib and future drug developments.
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THU0034 IRAK4 INHIBITION SUPPRESSES TLR7, TLR9, AND SLE
SERUM-INDUCED IFNA PRODUCTION IN PRIMARY
HUMAN PLASMACYTOID DENDRITIC CELLS
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Background: A hallmark of lupus is the presence of antinuclear autoanti-
bodies, including those against RNA-protein complexes and double-
stranded DNA (dsDNA).1,2 FcgR-mediated internalization of these nucleic
acid:autoantibody immune complexes results in endosomal activation of
TLR7 and TLR9, respectively, and the production of IFNa from plasmacy-
toid dendritic cells (pDC).3,4 The importance of this pathway is under-
scored by the majority of SLE patients having a peripheral interferon-
stimulated gene (ISG) signature.5 IRAK4 is a serine/threonine kinase at
the top of the signaling cascade downstream of TLRs, including TLR7
and TLR9. As such, inhibition of IRAK4 represents a promising therapeu-
tic target for lupus.
Objectives: To investigate the effect of a highly selective IRAK4 inhibitor
on IFNa production from pDCs stimulated with TLR7 and TLR9 agonists,
SLE serum, and nucleic acid:autoantibody immune complexes.
Methods: Primary human pDCs were precultured with an IRAK4 inhibitor
followed by stimulation for 24 hours. Stimulation agents included TLR7
and TLR9 agonists, human SLE serum, and nucleic acid:autoantibody
immune complexes. Culture supernatants were then assessed for secre-
tion of IFNa by MSD.
Results: TLR7 and TLR9 stimulation of pDCs resulted in the secretion of
IFNa from pDCs as expected. Treatment with an IRAK4 inhibitor resulted
in dose-dependent inhibition of TLR7- and TLR9-induced IFNa with high
potency. Human SLE serum was tested to extend findings to physiologi-
cal SLE-relevant stimuli. Several SLE serum samples, which had positive
ELISA titers to the antinuclear antibodies, stimulated production of IFNa
in pDCs after 24 hours in culture. No induction of IFNa was observed
with healthy volunteer serum samples. Treatment with an IRAK4 inhibitor
effectively blocked secretion of IFNa from SLE serum-stimulated pDCs in
a dose-dependent manner. Additional antigen (either RNP or dsDNA) was
added to SLE samples that yielded titers for autoantibodies but failed to
elicit IFNa production. Addition of RNP or dsDNA to anti–RNP and anti–
dsDNA-positive SLE sera induced strong IFNa production, and this
response was blocked with IRAK4 inhibition. No induction was seen with
SLE serum that was negative for both anti–RNP and anti–dsDNA.
Conclusion: This work demonstrates the effects of IRAK4 inhibition on
IFNa production in primary pDCs downstream of disease-relevant stimuli
and highlights the potential for IRAK4 inhibition as a promising treatment
for lupus.
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THU0035 DOMINANCE OF DRUG TARGET MECHANISMS IN
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Background: Biological and Targeted Synthetic Disease-Modifying Anti-
Rheumatic Drugs (b- and tsDMARDs) have been developed over the
years for patients with rheumatoid arthritis (RA). They can be grouped
into families of drugs according to their mechanisms of action. Here we
focus specifically on anti-TNFs, anti-IL6s, anti-IL1s, T or B Cells inhibitors
and JAK inhibitors. There is still a significant proportion of patients
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inadequately responding to RA treatments. Lacking predictive biomarkers
of response or personalised medicine approaches to guide use of tar-
geted therapies in RA patients, EULAR and ACR guidelines [1,2] both
recommend to loop over available ts- and bDMARDs as long as the
patient’s response is considered as inadequate. Meanwhile, for historical
reasons and despite the similar clinical efficacy of these drugs, anti-TNFs
have a large dominance in medical practice.
Objectives: Determine in what proportions the different mechanisms tar-
geted by existing DMARDs families are dominant in RA patients synovial
tissue.
Methods: Retrospective analysis of 7 private or public datasets of 300
rheumatoid arthritis patients, consisting in all cases of transcriptomic data
from synovial biopsies. Three datasets come from the RheumaKit platform
[3,4] (low-density microarrays or qPCR). Four other datasets are publicly
available on Gene Expression Omnibus (GSE89408, GSE45867,
GSE97165, GSE21537, produced on Illumina, KTH or Affymetrix plat-
forms). Each mechanism of action is associated to a « drug target com-
plex » (DTC), consisting of the genes coding for proteins directly
targeted by the DMARDs of interest. For a given dataset, computations
are made in four steps: 1) each patient is described by its different DTC
values (an average of the expression values of the members of each
DTC) 2) each patient is scored for each of its DTC value. Each of
these DTCs are scored as a percentile of the corresponding DTC distri-
bution over the full dataset from which a given patient’s data is
extracted. This gives, for a single patient, as many percentiles as defined
DTCs. 3) for each individual patient, a ranking of DTC values is then
operated. This allows to overcome the fact that absolute numerical values
of two different DTCs should not be compared. 4) A summary statistic is
then computed over each dataset separately, to conclude which DTC is
dominant in which proportion of the cases among this dataset.
Results: This analysis exhibits different dominance patterns for RA-related
mechanisms of action in individual patients. Statistically, no unique mech-
anism is shown dominant in a majority of patients; On the four public
datasets, where all DTCs of interest are available, averaged dominance
proportions across datasets are : IL1∼15%, IL6∼20%, TNF∼11%, B
Cells∼20%, JAK∼17%, T Cells∼7%. About 10% of the patients exhibit
equivalent dominance patterns between multiple DTCs. On all seven data-
sets, this analysis also outputs weak or moderate correlations between
the dominance levels of multiple DTCs.
Conclusion: These results highlight large variability in metabolic patterns
underlying RA; such observation is consistent with the similar efficacy
observed for b or tsDMARDs when evaluated in clinical trials. Herein we
show that TNF-dependent pathways is dominant in only a relatively small
proportion of RA patients, whereas non-TNF-dependent pathways (e.g. IL-
6 or JAK-dependent pathways) are more dominant. This work pleads for
a more balanced use of available treatments. In addition, these results
support further investigations towards precision medicine-oriented
approaches, namely based on biomarkers from synovium, in the treatment
of RA.
Data analyses included in this work have been financially supported by
Sanofi Genzyme.
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THU0036 ACTIVATED MEMORY T CELLS PRODUCE LIGANDS
THAT CAUSE NF-KB-DEPENDENT INFLAMMATORY
ACTIVATION OF THE ENDOTHELIUM: IDENTIFICATION
OF NOVEL THERAPEUTIC TARGETS
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Background: Endothelial cells (EC) are important contributors to inflamma-
tion via expression of inflammatory mediators, including cytokines, chemo-
kines and adhesion molecules. Production of these inflammatory
mediators can be induced via canonical and NF-kB-inducing kinase (NIK)-
dependent noncanonical NF-kB signalling. The ligands activating these
pathways are well studied, but less is known about the cells producing
ligands that can activate NF-kB signalling in EC.
Objectives: To study the effects of factors produced by activated memory
T (Tm) cells on NF-kB dependent inflammatory activation of EC.
Methods: CD4+CD45RO+ memory T cells were isolated from healthy
PBMC using MACS sorting and cultured in presence of anti-CD3 and
anti-CD28 for 72h, after which supernatant was harvested. Endothelial
cells were stimulated for 72h with 50% Tm supernatant (Tm sup) after
which protein and RNA was harvested followed by analysis of NF-kB sig-
nalling and downstream expression of inflammatory mediators using qPCR
and western blot. Culture supernatants were analysed by ELISA for vari-
ous inflammatory mediators. To repress canonical NF-kB signalling an
inhibitor of IKKb (iIKKb) was used and to repress NIK-dependent NF-kB
signaling an inhibitor of NIK (iNIK) was used in the EC cultures.
Results: Stimulation with Tm sup led to activation of both canonical NF-k
B signalling (increased levels of phosphorylated IkBa) and noncanonical
NF-kB signalling (increased p100 to p52 processing). After stimulation
with Tm sup EC had increased mRNA levels of all tested inflammatory
mediators compared to non-treated cells. Gene expression of chemokines,
cytokines, and growth factors (CXCL1, CXCL5, IL6, IL8 and GM-CSF) in
Tm sup stimulated EC was significantly reduced after treatment with iIKKb
and to a lesser, but still significant, extent after treatment with iNIK.
Treatment with iIKKb also led to a reduction in mRNA levels of the
adhesion molecules VCAM-1 and ICAM-1, while this effect was less pro-
nounced after iNIK treatment. Of note, treatment with either IKKb or iNIK
led to a significant reduction of CXCL5 in the culture supernatant of Tm

sup stimulated EC.
Conclusion: This study provides new insights into the cellular interactions
leading to production of inflammatory mediators by EC. Our findings dem-
onstrate that activated Tm cells produce factors that can cause NF-kB-
dependent inflammatory activation of EC. Targeting canonical NF-kB sig-
naling via IKKb or NIK-dependent NF-kB signaling reduces inflammatory
activation of the endothelium and may be a potential novel therapeutic
target.
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Background: Juvenile idiopathic arthritis (JIA) is the most common
chronic arthritis of childhood and has a variety of subtypes, but the etiol-
ogy is unclear. Proinflammatory cytokines such as interleukin (IL)-1, IL-6,
and tumor necrosis factor (TNF)-a play a major role in the development
of JIA. Single nucleotide polymorphisms (SNPs) may be associated with
susceptibility, phenotype, progression, and treatment of JIA, and the rele-
vance of more than 20 SNPs and JIA has been studied.
Objectives: We investigated whether IL-1, IL-6, and TNF-a polymorphisms
were associated with susceptibility to JIA.
Methods: A meta-analysis was conducted on the associations between
IL-1a-899 C/T, IL-1b-511 C/T, IL-6-174 G/C, and TNF-a-308 G/A and -
238 G/A polymorphisms, and JIA. A literature search was performed
using PubMed and Embase. The strength of the association between
these cytokine polymorphisms and risk of JIA was estimated using the
crude odds ratio (OR) and 95% confidential interval (CI). We performed
meta-analyses using 1) allelic contrast, 2) recessive, 3) dominant, and 4)
additive models. The heterogeneity between studies was assessed with
the Cochran Q test, and the heterogeneity among studies was tested
with the I² statistic.
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