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Targeted knock-in assisted by genome editing is a promising technology for
genome engineering which will be applicable to a broad range of research fields in life science.
However, the precision, specificity, and safety of this technology need to be improved to expedite
its practical applications. In the present study, we characterized a methodology for targeted
knock-in, namely tandem paired nicking (TPN), which leverages Cas9 nickases in a manner distinct
from their regular use. By empirically addressing the properties of TPN, we found that TPN achieves
the efficiency of targeted knock-in largely equivalent to those achieved by the conventional Cas9
nuclease-based approach, while drastically decreasing the incidence of random undesired insertions
and deletions occurring at the targeted genomic loci. Moreover, TPN-based targeted knock-in neither
activated the p53 signaling pathway as known as “ the guardian of the genome,” nor was restricted
by the function of wild-type p53.
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