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Radiation produces clustered DNA damage, a very narrow, SEatially dense
plurality in genomic DNA. Compared to a common DNA damage induced by radiation, the dense nature of
the clustered DNA damage makes it very difficult to repair, ultimately leading to DNA double-strand
breaks that are difficult to repair and are thought to be involved in gene deletions, insertions,
translocations, and carcinogenesis.

In this study, we chemically produced clustered DNA damage in DNA substrates artificially and
analyzed the DNA repairs by observing structural changes of clustered DNA damage in cells
biochemically and cytologically. We found that, at least in our experimental system, clustered DNA
damage does not produce DNA double-strand breaks that are difficult to repair in common DNA repair
enzymes and cell extracts, contrary to predictions.
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