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may be an attempt to control inflammation through the induction 
of peripheral tolerance to antigens involved in the perpetuation of 
the chronic inflammatory response.

IL-17RA Signalling is Essential For Collagen 
Induced Arthritis Development
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Introduction  IL-17A plays an important role in collagen-induced 
arthritis (CIA). It signals through the IL-17 receptor (IL-17R) A and 
C heterodimer. The IL-17RA appears to be a common receptor subu-
nit for several IL-17 cytokine family members, including IL-17A, 
IL-17C and IL-17F. Lack of IL-17RA signalling may therefore have  
a broader effect than lack of IL-17A alone. We therefore aim to 
determine the role of IL-17RA signalling in arthritis.
Methods  Disease incidence and severity were scored in wild type 
(positive control), IL-17RA deficient and IL-23p19 deficient (nega-
tive control) mice in CIA. T helper cell profiles and humoral immune 
responses were analysed by flow cytometry and immuno-histo-
chemistry. Serum auto-reactive IgG antibodies were measured by 
ELISA. Pathogenicity of T cells and total splenocytes was deter-
mined in a functional assay in vitro.
Results  As expected, wild type mice developed CIA from day 21 
after the first immunisation. IL-23p19 deficient mice did not develop 
arthritis. Interestingly, IL-17RA deficient mice were completely pro-
tected against CIA, even after a third immunisation. This is in con-
trast to IL-17A deficient mice, of which 20% is still susceptible to 
CIA. T cells in IL-17RA deficient mice display a Th2-like phenotype 
in CIA with higher proportions of IL-4 producing CD4 T cells. This 
population is distinct from IL-17A producing T cells. The shift in  
T cell phenotype induces a less inflammatory B cell response with 
fewer plasma cells in the spleen and lower pathogenic IgG2a anti-
body production in favour of IgG1 production. In a functional assay, 
both isolated CD4+ T cells and total splenocytes of IL-17RA 
deficient mice were less capable of inducing pro-inflammatory IL-6 
production by normal, IL-17RA expressing synovial fibroblasts in 
CIA in vitro.
Conclusions  Here we show that lack of IL-17RA signalling pre-
vents auto-immune inflammation of the joint. In addition, T helper 
cells shift to a Th2 like phenotype characterised by IL-4 production. 
T cells and splenocytes of these mice are less pathogenic, leading to 
lower pathogenic IgG2a antibody levels in serum. This is in contrast 
with IL-17A deficient mice and suggests that other factors involved 
in CD4+ T cell differentiation and pathogenicity can signal through 
the IL-17RA.
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Background and Objectives  Studies have demonstrated the clin-
ical efficacy of tocilizumab, a humanised anti-IL-6 receptor (R) anti-
body (Ab), in patients with rheumatoid arthritis (RA). The rational 
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patients. CD4+ T cells, derived from PBMCs of healthy donors, 
were used to obtain T-cell clones. CD4+ T-cell clones were classified 
on the basis of their ability to produce IFN-γ and/or IL-17. T cell 
clones were polyclonally stimulated with anti-CD3/CD28. Cyto-
kine expression was assessed with RT-PCR and production in super-
natants by ELISA.
Results  As previously described, IL-17A and TNF-α had a synergistic 
effect for both cells. Moreover, a stronger induction for IL-6 pro- 
duction was seen for synoviocytes compared to EC (1005 ± 22 pg/ml 
versus 250 ± 15 ng/ml respectively). Supernatants from inactivated 
Th1 or Th17 clones had no effect on EC. Regarding synoviocytes, 
supernatants from inactivated clones induced IL-6 and IL-8 mRNA 
with a stronger effect for Th17 cells (1000 fold versus 100 fold com-
pared to resting synoviocytes, p = 0.045). While activated Th1 
supernatants had a strong effect on EC and increased the expression 
of IL-6, IL-8, E-selectin, and tissue factor mRNA (98.12, 89 fold 
respectively, compare to control), Th17 supernatants had no effect. 
Activated Th1 and Th17 supernatants had the same effect on syn-
oviocytes (254 and 754 fold compared to control). Th1 cells were 
more potent inducers of IL-6, IL-8 and tissue factor mRNA in EC 
than Th17 which had no significant effect (5, 12.5, 7.5 fold respec-
tively compared to control). Th17 cells were most effective to stim-
ulate IL-6 and IL-8 mRNA expression in synoviocytes compared to 
Th1 (100 fold versus 24 for IL-6 mRNA, p = 0.027). Anti-IL-17 anti-
body reduced IL-6 production from 20.0 ± 4.5 ng/mL to 13.2 ± 3.9 
ng/ml (p = 0.032) in synoviocytes cultured with Th17 clones.
Conclusions  While Th1 cells were able to induce inflammatory 
cytokine expression in EC and synoviocytes, Th17 cells were only 
active to promote inflammation in inflammatory cells such as syn-
oviocytes. The effect of Th17 cells appears to depend of IL-17 and 
the type of stromal cells.
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Background  AIRE is a transcription factor that is involved in the 
negative selection of self-reactive thymocytes in the thymus. 
Recently, AIRE protein has also been detected in peripheral lym-
phoid organs, predominantly in dendritic cells (DC). In these 
peripheral sites, AIRE was found to regulate the expression of a 
group of tissue-specific antigens that is distinct from those expressed 
in the thymus, suggesting that peripheral AIRE may play a comple-
mentary role in tolerance induction. It is currently unknown 
whether AIRE may play a role in inflamed tissues, such as rheuma-
toid arthritis (RA) synovial tissue (ST).
Objective  To document and further characterise extrathymic 
AIRE expressing cells in ST and paired peripheral blood (PB) mono-
nuclear cells (MCs) as well synovial fluid (SF) MCs of RA patients.
Methods  ST was obtained via mini-arthroscopy from inflamed 
joints of RA or undifferentiated arthritis (UA) patients. Expression 
of AIRE was evaluated using IHC and IF microscopy. AIRE expres-
sion was also investigated in PB and SF DC using flow cytometry.
Results  AIRE expressing cells were detected in 80% of analysed RA 
ST and in contrast only in 25% of UA ST. Further characterisation 
using double-immunofluorescence microscopy revealed that these 
cells were predominantly CD1c+ myeloid (m)DC. Interestingly, a 
significantly higher percentage of CD1c+ mDC in RA SF expressed 
AIRE (55 ± 5%) compared to RA PB (20 ± 3%) and healthy PB  
(19.7 ± 2%).
Conclusions  Extrathymic AIRE expressing CD1c+ mDCs are 
present in RA ST and RA SF, suggesting a role in synovial inflamma-
tion. Extrathymic AIRE expression in RA synovial inflammation 
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