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Regulome Ragl/Rag?2

The Regulome controls adaptive lymphocyte development and DNA recombinase
Ragl/Rag2 expression
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Adaptive immunity relies on Rag-mediated assembly of T cell receptor (TCR)
and immunoglobulin (1g) genes. The expression of the Ragl and Rag2 (Ragl/2) is stringently
controlled in a cell type-specific manner during lymphocyte development. However, it remains unclear

how Ragl/2 expression is regulated at a mechanistic level. Here, we used multiple in vivo
approaches to identify T and B cell-specific regulatory elements that form Rag super-enhancers (SEs)
and are essential for V(D)J recombination of TCR and Ig genes. Binding of E2A/E-proteins to the
regulatory elements induces cohesin-mediated looping between enhancer, promoter, and anchor regions,
resulting in large-scale topological changes for Rag SE formation. Also, E2A and E-protein binding
facilitates compartment switching of the Ragl/2 gene cluster. Overall, our results demonstrate the
importance of E-proteins in orchestrating the SEs that drive the tightly regulated Ragl/2 expression
in adaptive immunity.
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E2A specifies adaptive immunity by instructing large-scale topological changes for Rag gene super-enhancer formation.
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Conserved two E-box sequences neighboring the Ragl-promoter is critically required for the initiation of Ragl gene
expression upon T and B cell lineage commitment; Distinct gene regulation mediated by enhancers and promoter for adaptive
immunity.
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