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Elucidation of the ubiquitin pathway that removes adducts attached to DNA
double-strand breaks
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DNA double strand breaks (DSBs) are mainly repaired by Non-Homologous End

Joining (NHEJ) and Homologous Recombination (HR). While the ends of DSBs induced by restriction
enzyme harbor 5 -phosphate and 3' -hydroxy group, those induced by ionizing radiation (IR) do not.
IR induces DSBs with a variety of chemical modifications at DSB end-proximal regions. Such DSBs with
chemical/protein adducts interfere DSB repair process. The molecular mechanism by which the adducts
at DSB sites are processed remains elusive. The aim of this research project is to clarify its
molecular mechanism of adduct removal from DSB-ends. We identified the molecules involved in adduct
removal. Ubiquitin E2 ligase UBC13-dependent ubiquitination at the DSB end-proximal region promotes
the removal of adducts and its repair by NHEJ. We proposed a model that the ubiquitinated proteins

are recognized by RAP80-BRCAL, which transfers its DNA damaging signal to MRE1l nuclease to adduct
removal .
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