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            Abstract
Histone/protein deacetylases (HDACs) regulate chromatin remodeling and gene expression as well as the functions of more than 50 transcription factors and nonhistone proteins. We found that administration of an HDAC inhibitor (HDACi) in vivo increased Foxp3 gene expression, as well as the production and suppressive function of regulatory T cells (Treg cells). Although Treg cells express multiple HDACs, HDAC9 proved particularly important in regulating Foxp3-dependent suppression. Optimal Treg function required acetylation of several lysines in the forkhead domain of Foxp3, and Foxp3 acetylation enhanced binding of Foxp3 to the Il2 promoter and suppressed endogenous IL-2 production. HDACi therapy in vivo enhanced Treg-mediated suppression of homeostatic proliferation, decreased inflammatory bowel disease through Treg-dependent effects, and, in conjunction with a short course of low-dose rapamycin, induced permanent, Treg-dependent cardiac and islet allograft survival and donor-specific allograft tolerance. Our data show that use of HDACi allows the beneficial pharmacologic enhancement of both the numbers and suppressive function of Foxp3+ Treg cells.
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                    Figure 1: HDACi therapy increases the numbers of Foxp3+ CD4+ CD25+ Treg cells in vivo.[image: ]


Figure 2: HDACi therapy enhances Treg gene expression and suppressive function.[image: ]


Figure 3: HDAC expression in Treg cells.[image: ]


Figure 4: Foxp3 acetylation and Treg function.[image: ]


Figure 5: HDACi therapy enhances Treg function in vivo.[image: ]


Figure 6: HDACi and effector–T cell responses.[image: ]
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