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The roles of R-loop structure in DNA damage signaling and genome
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In this study, we revealed that R-loops, a special structure consisting of
DNA and RNA, are formed when DNA dou%le—strand breaks are induced in the transcribed genomic
regions. Moreover, recognition of R-loops by Rad52 promotes the activation of the accurate repair
pathway, or homologous recombination repair, a mechanism designated as Transcription-Associated
Homologous Recombination Repair (TA-HRR). Furthermore, we demonstrated that inhibiting TA-HRR
significantly increased interchromatid fusions, a precursor of genomic abnormalities frequently
observed in cancer, suggesting that TA-HRR is critical for suppressing cancer development.

These findings represent an inherent mechanism by which human cells suppress cancer development.
Detailed understanding of these kinds of protection mechanisms in human cells and how the collapse
of these mechanisms leads to development of diseases may pave the way for finding a novel target to
develop new drugs.
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