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The mechanism by which the transcriptional repressor Polycomb-group protein
complex maintains genome integrity in stem cells
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The Polycomb-group (PcG) complex, a chromatin modifier and transcriptional
repressor, regulates stem cell differentiation and self-renewal by reversibly repressing many genes
for cell differentiation and cell proliferation. On the other hand, the involvement of PcG complex
in DNA damage response has been suggested in recent years; however, its molecular mechanism remains
debated. In this study, we show that PHC2, a component of PcG complex, is phosphorylated by ATM in a

DNA damage-induced manner, and that this phosphorylation contributes to organizing higher order
structured-chromatin which creates a microenvironment suitable for DNA repair. Furthermore, the
point-mutated mice for the corresponding phospho-residue of PHC2 increases the risk of developing
cancer. This study provides a distinct role for PcG complex in the DNA damage response along with a
novel molecular model.
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