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Molecular analysis of the pathway of non-homologous end-joining involved in the
radioadaptive response
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The radioadaptive response is the induction of cellular resistance to moderate or
high doses of radiation by previous exposure to low doses. It has been suggested that the frequency of
mis-rejoining of double-strand breaks (DSBs) is reduced in the radioadaptive response. There are two
non-homologous end-joining (NHEJ) pathways to directly rejoin two ends of the breakpoint of DNA;
classical NHEJ (C-NHEJ) and alternative NHEJ (alt-NHEJ). It is also known that DNA ligase IV is involved
in C-NHEJ, and DNA ligase 11l in alt-NHEJ. In order to clarify which pathway is involved in the
radioadaptive response, we investigated the radioadaptive response in the cells with reduced DNA ligase
activity. We found that the radioadaptive response was suppressed in the cells with reduced amount of DNA
ligase IV. On the contrary, the radioadaptive response was not suppressed in the cells with reduced
amount of DNA ligase Ill. These results suggest that C-NHEJ is involved in the radioadaptive response.
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