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Molecular characterization of cell fate determination in the DNA damage response
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DNA damage response is known to induce senescence as well as transient cell cycle
arrest and apoptosis, but molecular mechanisms of how cells determine whether or not to undergo
senescence are largely unknown. This study show that suppression of DNA repair pathways extends the
duration of Chkl-dependent G2 checkpoint activation and sensitizes cells tosenescence through enhancement
of mitosis skipping. Extension of G2 checkpoint activation by introduction of the TopBPl activation
domain sensitizes cells to senescence. Importantly, fibroblasts from progeroid syndromes tested shows a
strong correlation between a drastic extension of G2 checkpoint activation and an increase in the
susceptibility to senescence, suggesting that extension of G2 checkpoint activation caused by defective
DNA repair is critical for senescence
predisposition in progeroid syndrome patients. These results indicate that the duration of Chkl-dependent
G2 checkpoint directs cells to senescence.
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