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Molecular mechanism of therapy-induced senescence caused by replicative stress
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Therapy-induced senescence is now recognized as an important mechanism that
elucidates irreversible cell cycle arrest induced by chemotherapeutic drugs. In this research
project, we found that trifluridine, a cytotoxic component of chemotherapeutic drug FTD/TPI,
efficiently induced cellular senescence in the cell culture condition and DNA replication stress
induced by trifluridine was the trigger. In tumor cells, trifluridine, as a fluorinated thymidine
analog, was incorporated into genomic DNA during DNA replication process. At that process,
trifluridine decreased the efficiency of DNA replication. As a result, single-strand DNA was exposed

in the nucleus, p53 was activated, and cellular senescence was induced. In the tumor cells with p53
deficiency, apoptosis was induced as a result of abnormal sister chromatid separation.
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