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Genome editing technology that enables gene correction therapies
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CRISPR/Cas9-mediated genome editing is accomplished by cleavage of target

DNA sequences by Cas9 guided by sequence-specific gRNA molecules. The two repair pathways, HDR and
NHEJ, are activated by Cas9 at the target sites. NHEJ often induces random insertions or deletions
at the target sites. In contrast, the DNA sequences are precisely repaired based on the sequences of
template DNA that is homologous to the cleaved DNA in HDR. Therefore, HDR is particularly useful
for precise genome editing, because the target DNA sequences are replaced by those of donor DNA
molecules that we can introduce into the cell via DNA recombination. However, in general, HDR is
much more infrequent than NHEJ.

In this study, we reveled that modification of the interaction between the Cas9-gRNA complex and
DNA can enhance HDR. This trend was observed in all three cell types we tested, that is, in HEK293T
cells, HelLa cells, and human iPS cells.
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