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Development of deep-sequencing approach for genome damage repair
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Ribonucleotides misincorporated in the genome are an inevitable source of
endogenous DNA damage, and also serve as signals for genome repair. However, damage repair has been
previously evaluated indirectly, and the balance between incorporation and repair of ribonucleotides

has not been elucidated. In this project, we developed a competitive sequencing method, RiSQ-seq,
which enables absolute quantification of misincorporated ribonucleotides throughout the genome at
single-base resolution. RiSQ-seq analysis revealed that ribonucleotides were incorporated
non-uniformly in the genome. Direct comparison of ribonucleotide levels in wild-type and
repair-deficient mutant cells enabled evaluation of ribonucleotide excision repair (RER) activity at
base resolution. Profiling of RER efficiency revealed that the distinct preferences of
ribonucleotide incorporation and RER result in hotspots of insertion and deletion mutation. RiSQ-seq
can be used to evaluate the risk of mutations.
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