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Cellular senescence can promote organismal aging. However, the molecular mechanisms that cause and regulate cellular
senescence remain largely unknown. In this research proposal, I aimed to test the hypothesis proposed from previous
studies that cells lose the ability to ensure proper repair of DNA double-strand breaks as they become older. During cell
cycle, DNA double-strand breaks form most frequently during S phase as a consequence of replication inhibition. The
repair mechanisms of replication-associated DNA double-strand breaks, however, are poorly understood. In my previous
study, I succeeded in establishing the experimental system to analyze repair of DNA double-strand breaks that are formed
at the replication fork barrier sites in the budding yeast ribosomal RNA (rDNA) sequence (Sasaki and Kobayashi,
Molecular Cell 2017). In this research proposal, I aimed using this system (i) to compare the repair efficiency of
replication-associated DNA double-strand breaks between young and old budding yeast cells and (ii) to examine the
involvement of the aging gene, known as Sirtuin, in the repair of DNA double-strand breaks. I could not make sufficient
progress in Aim (i) because I had difficulties optimizing the methods to enrich young and old cells. In Aim (ii), I
performed DSB analysis in the absence of Sirtuin (Sir2 in budding yeast) and found that Sirtuin is likely to play a role in
regulating repair of replication-associated DNA double-strand breaks. In future studies, I will aim to understand the
molecular mechanisms by which Sirtuin regulate DNA double-strand break repair.




