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    Abstract
Background In rheumatoid arthritis (RA), regulatory T cells (Tregs) are defective in their suppressive capacities and fail to control chronic inflammation. TNF-α is involved in inhibition of Treg differentiation and activation, likely via activation of TNF type 1 receptor (TNFR1).1 Conversely, activation of TNFR2 on Tregs is critical for their phenotypic and functional stability in the inflammatory environment.2 Moreover, it has been shown that therapeutic TNF blockade with the anti-TNF monoclonal antibody adalimumab restores the potency of Treg cell suppression in RA by binding to membrane TNF- α on monocytes and promoting Treg cell expansion through enhanced TNFR2 signaling.3

In the present study we aimed to establish the role of TNFR2 on Tregs in control of inflammation at multiple levels, by: 1) studying the action of TNF on Treg function in the presence and absence of TNFR2 in vitro, 2) testing the severity of a model of skin inflammation in TNFR2KO mice, 3) evaluating the evolution of TNFR2-expressing Treg from RA patients during anti-TNF treatment.

Materials and methods Mice deficient in the TNFR2 gene (TNFR2 KO) and TNFR2 lox/lox mice to conditionally delete TNFR2 specifically in Tregs were used. CD4+CD25+Treg cells were purified by magnetic sorting. Cell phenotype was evaluated by flow cytometry. ATP concentrations were determined by luminometry. Skin inflammation was induced by applying an imiquimod-containing ointment, to the skin. Peripheral blood Treg where characterised before and after 3 months of anti–TNF treatment in 10 RA patients.

Results In vitro, TNF-α enhanced Foxp3 maintenance through TNFR2 signalling in cultured Tregs. In vivo, TNFR2-negative Treg cells, from both TNFR2KO and TNFR2 lox/lox mice, had lower spontaneous suppressive capacities (lower ATP hydrolysis, inhibition of effector T cells proliferation and IFN-γ production). Compared to wt mice, TNFR2KO mice had enhanced skin-inflammation and decreased Treg frequency in lymph nodes. In RA patients, TNF blockade induced an increase in the frequency of TNFR2-expressing Tregs at 3 months of treatment vs. the baseline

Conclusions TNFR2 signalling on Tregs may play a major role in controlling inflammation and can be activated both by TNF-α and anti-TNF treatment. Further studies to dissect TNFR2 dependent pathways on Tregs are warranted.
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