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Gut commensal microbes shape the mucosal immune system by regulating the
differentiation and expansion of several types of T cell. Clostridia, a dominant class of commensal
microbe, can induce colonic regulatory T (Treg) cells, which have a central role in the suppression of
inflammatory and allergic responses. However, the molecular mechanisms by which commensal microbes induce
colonic Treg cells have been unclear. We show that a large bowel microbial fermentation product,
butyrate, induces the differentiation of colonic Treg cells in mice. An integrated omics approach
identified gut microbiota-derived butyrate epigenetically induced the differentiation of Treg cells in
vitro and in vivo, and ameliorated the development of colitis in mice. Our findings provide new insight

into the mechanisms by which host&#8211;microbe interactions establish immunological homeostasis in the
gut.
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