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Construction of a DNA double-strand break model and its application to studies
of DNA repair and low dose irradiation effects
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As a model for low dose radiation, | developed a system that generates only
one DNA double-strand breaks (DSB)DSB in the human cell genome using a restriction enzyme I-Scel
site. This system revealed that a DSB mainly causes small deletions by non-homologous end joining
(NHEJ). Involvement of homologous recombination (HR) was less than 10% of the whole. In addition, in

order to elucidate the mechanism of genome integrity, | focused on recombination repair between
chromosomes. I constructed BLM knocked out (KO) cells using genome editing technology in the system.
In BLM-KO cells, the enhancement of spontaneous HR frequency, cross-type gene conversion,
non-cross-type long gene conversion, and deletion were frequently observed. BLM was considered to be
involved in the maintenance of Holliday structure, and the defect destabilizes Holliday structure,
leading to the deletion and recombination of the genome in a large area.
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