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Multiple-gene editing system using a non-inheritable maternal Cas9 in mice

SAKURAL, Takayuki

2,800,000
CRISPR/Cas9
Cas9 Tg (sCAT)
Cas9 gRNA
SCAT CRISPR/Cas9

The aim of this study was to develop new strategies to generate multiple-gene
edited mice by using CRISPR/Cas9 system. First, we established a single blastocyst-based assay for
rapidly determining whether CRISPR/Cas9-mediated genome editing worked in mouse preimplantation embryos.
Then, we established transgenic (Tg) mice with systemic Cas9 overexpression (SCAT) to use non-inheritable
maternal Cas9 (maCas9) protein derived from the zygotes. The maCas9 protein in zygotes derived from
mating or in vitro fertilization of Tg/+ oocytes and +/+ sperm could successfully edit the target genome,
and modified nine target genes simultaneously after injection with nine different gRNAs alone.
Furthermore, we demonstrated the creation of “ Cas9 transgene-free” gene-edited mice using non-Tg (+/+)
zygotes carrying maCas9. These results suggest that sCAT zygotes have the potential to create multiple
gene-modified mice both with and without the Cas9 transgene, enabling repeatable genome engineering.
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