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Development of a method for increasing gene-targeting efficiency in human cells
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The CRISPR/Cas9 system, an artificial restriction enzyme, dramatically increases
the efficiency of genetic manipulation, such as knock-in of designed point mutations, in human cell
lines. However, genetic manipulation in primary cells is still a formidable challenge, because the
efficiency of homologous recombination (HR) between genomic DNA and transfected DNA is still very low
despite the usage of the CRISPR/Cas9 system. This study is to further increase the efficiency of genetic
manipulation. To this end, | have explored molecular mechanisms underlying the extremely efficient HR of
a chicken B cell line, DT40. HR is a very complex biochemical reaction, which is carried out by more than
50 proteins including many unidentified proteins. Having a support of Grant-in-Aid for Challenging
Exploratory Research, we have established methods of biochemically purifying proteins involved in HR. In
future, | will purify proteins involved in HR from DT40 (wild-type and HR deficient cell lines).
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