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Maternal Cas9-based genome editing system as a useful tool for creating
simultaneous multiple-gene modified mice
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We have developed a new strategy; maternal Cas9-based genome editing system.
This system can confer simultaneous genome editing in multiple target loci when the guide (g)RNAs
only were introduced into murine zygotes from transgenic mice overexpressing Cas9 systemically.
First, we demonstrated that the system had high frequencies of insertion/deletion mutations and
knock-in of a target sequence and was associated with low-level mosaicism. Furthermore, the birth
rate increased significantly when compared with that obtained from zygotes in the presence of
exogenous Cas9 protein (or mRNA) + gRNAs. The rate for simultaneous multi-gene-edited pups produced
was markedly higher than that produced through zygote with exogenous Cas9 protein + 10 kinds of
gRNAs. Then, using this system, we have produced simultaneously the model mice with 1~5 modified
genes which are candidate for polygenic/multifactor diseases associated with hypertension, and
observed in them with high or low blood pressure.
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