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Abstract

Radiation exposure is associated with cancer risk. Our recent study revealed that cells exposed to
radiation accumulate persistent DNA double strand breaks (DSBs) in association with replication stress after
DSBs directly induced by the radiation are repaired. Such DSBs subsequently risk genomic destabilization
and the resulting clonal evolution of cells mutated in cancer-driver genes. However, remaining questions
include how the resulting cells accumulate replication stress-associated DSBs in association with genomic
destabilization and how the genomic destabilization-associated risk can be suppressed. Here we are trying to
characterize the cellular and genomic states at higher risk of genomic destabilization, which is arisen by the
radiation exposure, and the regulation to suppress those risks. Importantly, those genomic destabilization
risks arisen by the radiation exposure are theoretically suppressible with genome stability maintenance.
Currently, we have observed massive chromatin-state alteration at high-risk state of genomic destabilization,
which is induced after radiation exposure. Importantly, such high-risk state induced by the radiation is

suppressed in the presence of genome stabilizer what we have recently constructed.
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