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Repair mechanism for DNA double strand breaks caused by heavy-ion irradiation in
quiescent mammalian cells
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Among DNA damages caused by ionizing radiation, DNA double strand breaks
(DSBs) are the most lethal damage. Mammalian cells have four pathways to repair DSBs: non-homologs
end joining (NHEJ), homologous recombination (HR), alternative non-homologous end joining (a-NHEJ),
and single strand annealing (SSA). In mammalian cells, HR plays more important roles in the repair
of DSBs caused by heavy-ions. However, a major part of cells in the body or cancer stem cells are
in quiescent state (GO) where HR does not work. In this research, it is shown that NHEJ is the
major repair pathway in quiescent cells, whereas several essential proteins for a-NHEJ or SSA are
not expressed in quiescent cells. On the other hand, several proteins involved in SSA, which is a
more error-prone pathway than NHEJ, are recruited to DSBs in G1 cells where HR does not work.
Therefore, the repair pathways for DSBs caused by heavy-ions are different between GO and G1 cells.
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