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Introduction T helper (Th) lymphocytes support the initia-
tion and maintenance of autoimmune infl ammation through 
secretion of cytokines and provision of B cell help leading to 
the generation of longlived plasma cells secreting pathogenic 
autoantibodies. In particular Th type 1 (Th1) and Th17 cells, 
which promote infl ammation through the secretion of IFN-γ, 
tumour necrosis factor-α and interleukin-17, have been impli-
cated in the pathogenesis of autoimmunity. The critical role of 
CD4+ Th cells has been demonstrated by the clinical benefi t 
achieved through the depletion of Th cells with an anti-CD4 
antibody in refractory rheumatoid arthritis patients. However, 
unwanted side-effects of sustained CD4 lymphopenia and 
the associated induced immunodefi ciency call for the devel-
opment of more advanced approaches allowing the selective 
elimination of disease-causing Th cells. This requires a better 
understanding of the biology of pathogenic Th cells and the 
identifi cation of selective biomarkers.
Material and methods The authors wanted to investigate the 
mechanisms involved in the transition from acute to chronic 
infl ammation and identify selective biomarkers allowing the 
identifi cation of pathogenic Th cells. Following the rationale 
that Th cells involved in chronic autoimmune infl ammation 
have a history of repeated (auto-)antigen contact, the authors 
have compared the transcriptomes of Th1 and Th2 cells which 
they have stimulated only once to Th cells which they have 
stimulated several times.
Results The authors could identify the two genes, twist1 
and hopx, to be specifi cally upregulated in repeatedly stimu-
lated, pro-infl ammatory Th1 cells. Twist1 is a helix-loop-helix 
transcription factor whose expression increments with each 
restimulation. Twist1 is highly expressed in CD4+ T cells iso-
lated directly from the site of infl ammation in patients with, 
for example, rheumatoid arthritis and infl ammatory bowel 
disease, but not in T cells isolated from the peripheral blood. 
When twist1 is downregulated in Th1 cells by RNA inter-
ference in the murine ovalbumin-induced arthritis model, 
infl ammation is augmented, indicating that twist1 is an intrin-
sic regulator of infl ammation. Inhibition of hopx expression 
in Th1 cells leads to an impairment in their ability to persist 
in vivo. Accordingly, hopx-defi cient mice have fewer effec-
tor/memory Th1 cells in steady-state. Th1 cells, which lack 
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expression of hopx, are not able to induce infl ammation in the 
murine transfer colitis model or the ovalbumin-induced arthri-
tis model.
Conclusions Twist1 and hopx qualify as selective biomarkers 
allowing the identifi cation of pro-infl ammatory, pathogenic 
Th1 cells. The importance of twist1 and hopx for the function 
and persistence of pathogenic Th1 cells may offer novel oppor-
tunities for the selective targeting of such cells.
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