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The majority of naturally occurring regulatory T (Treg) cells are produced in the thymus as a functionally distinct and
mature T-cell subpopulation, actively engaging in the maintenance of immunological self-tolerance and homeostasis. They
specifically express the transcription factor Foxp3, which plays crucial roles for Treg cell development and function. In
addition, Treg cells acquire specific DNA hypomethylation patterns enriched at Treg cell signature genes including Foxp3,
H2ra, Ctla4 and Jkzf2. The acquisition of this epigenctic feature is a Foxp3-independent process and associated with stable
Treg celi-type gene expression required for Treg cell lineage commitment and maintenance. It is obscure, however, how the
Treg cell-specilic gene transcription and epigenetic changes are coordinately controlled in developing Treg cells in the thymus.

[ 7 o N A (Methods/Results))

To address how Treg cell-lineage specification occurs before the expression of Foxp3 and other Treg cell signature genes,
we conducted global analyses of various epigenetic marks and transcription factor binding. Among these changes, we focused
on super-enhancers, given the previous findings that enhancer activation precedes promoter activation and associated gene
expression, and that super-enhancers, defined as clusters of highly active enhancers, are associated with lineage specifying
genes. We observed that Treg cell-specific super-enhancers (Treg-SEs) werc associated with Treg cell signature genes

including Fexp3. Moreover, they were gradually activated from the Treg precursor stage, prior to Foxp3 expression.

We next searched for & molecule involved in Treg-SE activation by differential gene expression analyses of Treg precursor
cells and Treg cells. One of the candidate molecules was the genome organizer Satb1, which was able to bind to most Treg-SEs
from the early stage of Treg cell development and enhancer activation and transcription factor binding occurred around
Satbl-bound sites. T cell-specific deletion of Satbl revealed that Satbl is indeed required for Treg-SE activation at the Treg
precursor stage and failure to activate Treg-SE was strongly associated with impaired induction of Treg cell signature genes.
Consequently, Satbl-deficient mice showed severely reduced Treg cell production from the thymus and developed

autoimmune diseases and immunoglobulin E {IgE} hyper-production.

[# #%(Conclusion)]

In conclusion, the present study strongly suggests that Satbl-dependent establishment of T.,-SEs critically controls the
expression of Ty, cell signature molecules, including Foxp3, during (T, cell development. Impairment of this epigenetic event in
developing Ty, cells is associated with autoimmunity similar to the one induced by tT, cell depletion. Further study of how
Tiee~SEs are primed and activated would help our understanding of the molecular basis of Ty, cell dilferentiation and of

autoimmune and other immunological diseases.
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