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CD4 + T regulatory cells (Tregs), expressing the Foxp3 transcription factor, play a critical role in the
maintenance of immune homeostasis. Here, we show that Tregs are highly abundant in intestinal lam-
ina propria. The induction of colonic Tregs is dependent on commensal bacteria with specialized prop-
erties. Among the indigenous commensal bacteria, the spore-forming and Gram-positive component
Clostridium spp. belonging to clusters IV and XIVa are outstanding inducers of Tregs in the colon.
Colonization of mice by a defined mix of 46 strains of Clostridium spp. provided an environment rich
in transforming growth factor-g (TGF-p) and affected Foxp3 + Treg number and function in the colon.

Intestinal Foxp3 + Tregs exert their immunosuppressive activity, at least in part, through IL-10 pro-
duction. The colonization of Clostridium spp. sufficiently induced the accumulation of functionally com-
petent IL-10 + Tregs. These findings suggest that Clostridium not only increase the number of Tregs
but also induce a shift in the composition of Tregs in the colonic LP, particularly through accumulation
of the IL-10 + subset of Tregs.

Identifying the molecular mechanisms underlying the Clostridium-host crosstalk will provide invalu-
able information toward understanding how the gut microbiota regulates immune homeostasis and may
suggest potential therapeutic options for treating human autoimmune diseases and allergies.
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