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Elucidation of radiation biological effect with quantitative and qualitative
analyses of base damage cluster
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Clustered DNA damage is a specific type of DNA damage with ionizing radiation. In
this study, we analyzed the yield of clustered base damage in cultured cells irradiated with various
heavy ion beams, and investigated the reBair process in post-irradiation cultured cells. Chinese hamster
ovary (CHO) cells were irradiated by carbon, silicon, argon and iron ion beams with LETs of 13, 55, 90
and 200 keV/u m, respectively. The cell electrophoresis indicated that clustered base damage yields
decreased as the LET increased. Then, clustered DNA damage repair was investigated using DNA repair
mutant cells. DNA double-strand breaks accumulated in the mutant cells lacking Xrccl after irradiation,
and the cell viability decreased. On the other hand, mouse embryonic fibroblast (Mef) cells lacking both
Nthl and Oggl became more resistant than the wild type. Thus, clustered base damage seems to be involved
in the expression of heavy ion beam biological effects via the repair process.
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