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Analysis of reaction network from the loading to unloading of the DNA damage
checkpoint clamp 9-1-1 onto DNA
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The DNA damage checkpoint clamp 9-1-1 (Rad9-Husl-Radl) participates in
multiple aspects in response to DNA damage. In this study, we analyzed the roles of 9-1-1 upon the
most severe DNA damage, double-stranded DNA breaks (DSBs), and found that 9-1-1 and another
multifunctional complex, Mrell-Rad50-Nbsl (MRN), redundantly activate the DNA damage signaling
pathway that recognizes single-stranded (ss) DNA exposure. They also redundantly promote DSB end
resection, an initial stage of homology-directed DNA repair. We further clarified the key factors
and molecular mechanisms that activate the signaling pathway and facilitate the end-resection in
response to DSBs. This study contributes to understanding of the mechanism how 9-1-1 and MRN
complexes simultaneously activate the signaling pathway and stimulate the end-resection, and the
mechanism of switching from the pathway that recognizes DSBs to the one that recognizes ssDNA
exposure as resection proceeds.
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