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Molecular Mechanism of homologous recombination-mediated DNA double strand break
repair
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We aimed to elucidate the molecular principle of homologous
recombination-mediated DNA double-strand break repair in vitro. In the early stage of homologous
recombination, the DNA double-strand break end is processed by Mrell nuclease to produce 3°
protruded ssDNA, which becomes a substrate of Rad51 protein. The Rad51 protein binds to the
single-stranded DNA. The resultant presynaptic filament initiates the homology search and catalyzes
strand exchange with the double-stranded DNA serving as the donor. These reactions were analyzed
using an in vitro reconstitution system consisting of highly purified protein. We have elucidated
that the molecular mechanisms by which the Ctpl protein activates Mrell and by which Rad51 promotes

the DNA strand exchange reaction in three steps.
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