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Understanding mechanisms in removal of aberrant adducts from ends of genomic DNA
breaks caused by radiation and other factors
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Many genomic breaks that occur spontaneously from environmental or internal
factors such as radiation are "dirty" breaks in which the cut ends are chemically modified, and are
highly carcinogenic DNA damage. However, many of the molecular mechanisms of repair are unknown. In
this study, we analyzed the repair mechanism of "dirty" genomic breaks by DNA topoisomerase 11
(Top2) as a model. Using human breast cancer cells (MCF-7) and TK6 B cells, it was found that
multiple DNA repair factors including the ATM kinase are involved in the repair of "dirty" genome
breaks in which Top2 is covalently bound to the ends. These results provide a basis for
understanding the mechanism by which mutations accumulate in the genome due to abnormalities in the
pathway that repairs "dirty” genomic breaks that occur naturally due to radiation and other factors.
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Restoration of ligatable “ clean” double-strand break ends is the rate-limiting step in the 2020
rejoining of ionizing-radiation-induced DNA breakage

DNA Repair 102913 102913

DOl
10.1016/j .dnarep.2020.102913




