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Abstract of Thesis

Lineage—committed cell differentiation requires accessible chromatin at lineage—specific
transcriptional enhancers and promoters. The Nucleosome Remodeling and Deacetylase (NuRD) complex, a
key chromatin remodeler in mammals, has been extensively explored in embryonic stem cell and
hematopoietic cell contexts. However, the Methyl-CpG Binding Domain Protein 3 (Mbd3), which is a vital
NuRD component, remains insufficiently studied in T cell development and subset differentiation. My
study unveils that CD4" T cell specific Mbd3 deficiency in mice results in subsequent reduced survival
and spontaneous multiorgan autoimmunity. This is accompanied by lymphadenopathy, splenomegaly,
elevated effector CD4" and CD8" T cells, and cytokine—producing subsets, attributed to a significant
decrease in CD25Foxp3” Treg cells. I further identify a crucial role for Mbd3 in thymic Treg and its
precursor cell development, unrelated to Foxp3 expression. Mbd3-null immature CD4 single-positive
cells show an attenuated CD25 transcription without changes in TCR signaling. Mechanistically, Mbd3
modulates CD25 via regulation of chromatin accessibility and acetylation status to Treg—specific CD25
enhancer, impacting Treg precursor cell development, while having no influence on the periphery
conventional T cell CD25 expression potential. Collectively, my findings reveal a role for Mbd3 in
thymic Treg cell development and lineage commitment via shaping the Treg—specific CD25 enhancer

landscape and provide insights into Treg—mediated immune homeostasis.
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