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in vivo. We analysed T-cells stimulatory capacity of DCs. We crossed 
miR155 deficient mice into hTNFtg mice and analysed arthritis 
development clinically as well as histologically.
Results MiR155 deficiency did not alter the expression of costimu-
latory molecules or MHCII expression after stimulation of macro-
phages and DCs in vitro and in vivo. We also Facs-sorted DCs after 
stimulation with LPS in vivo and determined the production of pro-
inflammatory cytokines such as IL-23, IL-6 as well as TNF. We did 
not detect differences between wt and miR155-/- mice. In addition, 
the T cell stimulatory capacity of wt and miR155 -/- was identical. 
When we analysed hTNFtg/miR155 -/- mice compared to wt mice, 
we did not detect differences in the clinical signs and symptoms of 
arthritis. Histologically, we even found slightly increased synovial 
inflammation in hTNFtg/miR155-/- mice compared to wt mice.
Conclusions In contrast to the pivotal role of miR155 in autoim-
munity requiring the adaptive immune system, the role of miR155 
in innate immunity seems to be limited. This is emphasised by  
the fact that miR155 hardly influences the course of TNF-driven 
arthritis, which is mainly dependent on components of the innate 
immune system.
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Background and Objectives Systemic sclerosis (SSc) is an auto-
immune disease characterised by fibrosis, vascular dysfunction and 
abnormal activation of immune cells including monocytes. Mono-
cytes along with fibroblasts play an important role in the produc-
tion of profibrotic factors such as IL-6 and TIMP-1 (tissue-inhibitor 
of metalloproteinase-1). TIMPs are specific inhibitors of matrix 
metalloproteinases (MMPs) regulating extracellular matrix (ECM) 
turnover. Importantly, the balance between TIMPs and MMPs is 
altered in most pathological stages including SSc and is associated 
with abnormal ECM formation. However, the exact factors which 
drive both profibrotic TIMP-1 secretion are not fully defined.

We aim to test whether circulating monocytes from SSc patients 
produce TIMP-1 in response to TLR activation and serum factors, 
which contributes to excessive matrix deposition and consequently 
disease progression.
Materials and Methods 25 patients with SSc, one IRAK4 defi-
cient patient and 20 HC (healthy control) were included in this 
study. Peripheral blood monocytes were further separated by 
CD14+ microbeads. Production of TIMP-1, IL-6 by monocytes was 
determined by ELISA, qRT-PCR or functional assay in response to 
either panel of conventional TLR agonists or HC and SSc sera. Skin 
section from SSc patient was stained with CD14+ and TIMP-1 
antibodies and further analysed by confocal microscopy.
Results TIMP-1 production by monocytes was observed in the SSc 
skin section and was upregulated in SSc patients compared to HC. 
Incubation of HC monocytes with SSc sera resulted in functionally 
active TIMP-1 production. However, pre-treatment with MyD88 
inhibitor, but not control peptide, decreased TIMP-1 secretion. Fur-
thermore, SSc-mediated TIMP-1 induction by monocytes was 
attenuated when FcγR was blocked and also when SSc sera were 
treated with DNA/RNA endonuclease prior to stimulation. This 
indicates that SSc sera contain RNA/DNA agonists inducing 
TIMP-1 production. Indeed, direct treatment of HC and SSc 
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Background and Objectives PPAR-gamma is an essential tran-
scription factor that apart from participating in the regulation of 
genes associated with lipogenesis, it exerts significant anti-inflam-
matory actions. PPAR-gamma has been implicated in the pathogen-
esis of human autoimmune diseases that are characterised by the 
inflammatory damage of epithelial cells. More specifically, dramati-
cally reduced expression of PPAR-gamma has been shown in the 
epithelial cells of the intestinal tract and of the biliary tree of 
patients with ulcerative colitis and primary biliary cirrhosis, respec-
tively. Primary Sjögren’s syndrome (SS or autoimmune epithelitis) 
is characterised by chronic inflammatory lesions mainly affecting 
epithelial tissues and is associated with systemic autoimmune 
responses and the chronic intrinsic activation of salivary gland epi-
thelial cells (SGEC). Thus, SGEC are probably both the target and 
the inducer of inflammatory responses. In this context, we aimed to 
investigate the levels of constitutive expression of PPAR-gamma in 
cultured non-neoplastic SGEC lines from SS patients and non-SS 
controls, as well as the patterns of PPAR-gamma expression follow-
ing cellular activation.
Materials and Methods To examine the levels of mRNA expres-
sion of PPAR-g, total RNA was isolated from long-term cultured 
non-neoplastic SGEC and from peripheral blood mononuclear cells 
(PBMCs) of 18 SS patients and 11 non-SS disease controls. The 
expression of PPAR-gamma was studied by Real-time PCR with 
primers specific for PPAR-gamma and the reporter gene HPRT1 and 
analysed by the ddCt method. To evaluate the effect of epithelial 
activation in the expression of PPAR-g, SGEC from non-SS controls 
were stimulated with specific ligands of TLR-3 (Polyinosinic-poly-
cytidylic acid, PolyI:C, 5 mg/ml), TLR-4 (lipopolysaccharide, LPS,  
1 mg/ml) receptor and with the cytokine IFN-gamma (500 U/ml).
Results PPAR-gamma mRNA expression was significantly reduced 
in the SGEC from patients with SS, compared to controls 
(p = 0.0001). In contrast, no difference was found in PPAR-gamma 
expression in PBMCs between patients and controls. The activation 
of cultured SGEC by stimulation with PolyI:C, LPS and IFN-g 
resulted in a significant down-regulation of PPAR-gamma mRNA 
expression (in all cases; by ≈80% at 12 hours, p = 0.0001).
Conclusions Our findings indicate that the expression of PPAR-
gamma in human epithelial cells is significantly reduced following 
activation via TLRs and the Th1 cytokine INF-gamma. Further-
more, the present study demonstrates for the first time the signifi-
cantly reduced expression of PPAR-gamma in the SGEC of SS 
patients. This finding likely owes to the chronic intrinsic activation, 
which characterises the epithelia of SS patients.
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Background MicroRNA 155 (miR155) has been demonstrated to 
be essential for the development of collagen induced arthritis by 
controlling the generation of autoreactive T and B cells. However, 
the contribution of miR155 in innate immune cells is not known.
Materials and Methods We analysed activation and cytokine 
production of macrophages and dendritic cells (DCs) in vitro and  
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undermine a subset of TLR2/4 signalling events for corrupting 
innate immunity and modulate RA.
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Background Tyrosine kinases are major therapeutic targets in can-
cer but their role in immune-mediated disease pathogenesis is less 
understood.
Methods Here we tested the role of tyrosine kinases and tyro- 
sine kinase substrates in two autoantibody-mediated disease  
models, the K/BxN serum-transfer arthritis and anti-collagen VII 
 autoantibody-induced blistering skin diseases.
Results Mice genetically deficient of the Syk tyrosine kinase in 
the hematopoietic compartment were completely protected from 
autoantibody-induced arthritis and blistering skin disease. Mice 
lacking three myeloid-specific tyrosine kinases (Hck, Fgr and Lyn) 
or the tyrosine kinase substrate PLCγ 2 were also protected from 
autoantibody-induced diseases. In vitro, Src-family kinases were 
required for Syk activation by immune complexes and both were 
further required for activation of PLCγ 2. The Src-family–Syk–PLCγ 2 
pathway mediated cytokine production by myeloid cells but not 
neutrophil or monocyte migration per se. Lineage-specific analy-
ses revealed that during autoantibody-induced arhritis, this sig-
nalling pathway was required in myeloid cells (particular neutro-
phils) but not in mast cells or platelets. Finally, Src-family kinases 
were also required for activation of myeloid cells by monosodium 
urite  crystals and their deficiency attenuated monosdium urate 
crystal-induced arthritis, indicating that the role of this signalling 
pathway is not restricted to autoantibody-mediated disease 
processes.
Conclusions Taken together, the Src-family–Syk–PLCγ 2 pathway 
is an important component of both autoantibody-mediated and 
 autoantibody-independent inflammatory disease processes.
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Introduction DOCK8 mutations are responsible for a rare autoso-
mal recessive immunodeficiency syndrome associated with severe 
cutaneous viral infections, elevated IgE levels, environmental aller-
gies, autoimmunity, and malignancy. DOCK8 activates CDC42, 
which is important for cell signalling and actin reorganisation. Nat-
ural killer cells play a vital role in tumour surveillance and defence 
against virally infected cells. NK cell function relies on the accumu-
lation of actin at the NK cell immunologic synapse formed with 
target cells. Although abnormalities in T and B cell function have 
been described in DOCK8-deficient patients, the role of NK cells in 
this disease is poorly understood.
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monocytes with a panel of TLR ligands demonstrated strong 
TIMP-1 and IL-6 production following triggering with TLR8 ago-
nists (ssRNA). TLR8-mediated TIMP-1 production was reduced in 
monocytes from a patient with a genetic TLR signalling defect or 
HC monocytes cultured with MyD88 inhibitory peptide. Further-
more, matrix assay of TLR8 stimulated monocytes also confirmed 
functional TIMP-1 secretion, as matrix metalloproteinase-1 activity 
was significantly inhibited.
Conclusions This study indicates a potential link between SSc 
serum factors and TLR signalling resulting in excessive TIMP-1 
secretion by circulating monocytes from SSc patients.

TOLL-LIKE RECEPTOR DEPENDENT AUTOANTIGENS AND 
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Background and Objectives A variety of animal models suggest 
that TLR signalling is important in the pathogenesis of RA and the 
generation of specific autoantibodies. This study was conducted 
with sera from patients with rheumatoid arthritis, as well as with 
arthritis animal models to identify identical autoantigens depen-
dent on TLR7 and 9 in human and animal models for disease modi-
fying use. Moreover TLR2 and TLR4 modulating bacterial vesicles 
from P. gingivalis containing PAD (Peptidyl-Arginine Deiminase) 
which is involved in citrullination was used to study the TLR2/4 in 
arthritis.
Materials and Methods Using protein philtre technology (28000 
human protein philtre) the autoantigen profile of RA patients, 
mouse collagen and zymosan induced arthritis, as well as collagen 
and pristan induced arthritis in rats and TLR7, TLR9 deficient 
 double-deficient and MyoD88 and Tir8 deficient mice of the MRL-
lpr/lpr background were obtained. Cationic liposomes transferring 
siRNAs, bacterial vesicles, lipomannan and LPS were used for the 
validation of their potential as therapeutic target in collagen or col-
lagen antibody induced arthritis (CAIA).
Results We found 18 identical proteins targeted in human and ani-
mal situations of arthritis. These data identify mRNA binding 
hnRNPs proteins which are part of P bodies, stress granules and 
components of messenger RNA stability complex as well as CRP 
binding proteins as target molecules in mice, rats and humans with 
RA. Moreover, we found MyoD88 independent autoantigens which 
are not expressed in the thymus or proteins such as high mobility 
group box proteins 1 and 2 which are MyoD88 independent sensors 
of nucleic-acid-mediated innate immune responses. Systemic admin-
istration of siRNAs with cationic liposomes inhibiting expression of 
Toll dependent autoantigens overexpressed and targeted by autoan-
tibodies in the human and mouse synovial tissue were used for the 
validation of their potential to inhibit collagen induced arthritis in 
C57BL/6J mice. Moreover P. gingivalis vesicles containing the PAD 
induce a mild inflammatory response in the CAIA model of arthritis. 
P. gingivalis LPS and lipomannan treated animals show a 80% reduc-
tion of athrithis score compared to E coli LPS in a C57BL/6J CAIA 
model.
Conclusions Systemic blocking of common RNA or DNA binding 
proteins overexpressed in synovial target tissue appears to modify 
arthritis. P. gingivalis vesicles evolved the ability to intercept and 
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