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Abstract: The CRISPR/Cas9 system is a recently developed important technology for genome editing in cellular
and animal models. Here we established a CRISPR/Cas9-based system of generating site-specific mutant mice using
DNA double-strand breaks (DSBs) induced homologous recombination (HR)-dependent or independent repair me-
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chanism. Through co-microinjection of Cas9 mRNA and single-guide RNA (sgRNA) targeting genomic DNA se-
quence corresponding to enzyme activity of lysine (K)-specific demethylase 2b (Kdm2b), both a frame-shifted Kdm2h
null mutant and a Kdm2b enzyme activity disrupted mouse strain were obtained simultaneously. Moreover, sgRNA
targeting flavin containing monooxygenases3 (Fmo3) gene and the corresponding single strand oligonucleotides
(ssODN) donor template with point mutation were co-injected into the male pronucleus of one-cell mouse embryos
stimulated HR-mediated repair mechanism. Genomic sequence analysis of Fy mice showed that frame-shifted Fmo3
knockout mouse and site-specific Fmo3 knock-in mouse with single base substitution were successfully generated,
and these mutations could be stably transmitted to the next generation. Therefore, we successfully generated mouse
strains containing site-specific mutations through HR-dependent and -independent DSB repair using the
CRISPR/Cas9 system.
Keywords: knockout; knock-in; enzyme activity mutant; homologous recombination
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