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Establishment of the genome-editing technology to promote the researches in
muscle biology
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The purpose of this study was to establish genome editing techniques for
muscle cells using Cas9 mice. To induce satellite cell-specific Cas9 expression, Pax7-IRES-CreER/+
mice were crossed with R26-LSL-Cas9 mice to create Pax7-1RES-CreER/+;Rosa26-LSL-Cas9 mice. We also
generated MIcCre/+;R26-LSL-Cas9 mice that express Cas9 specifically in myofibers. Using primary
cultured cells, we investigated transfection efficiency of gRNA by electroporation or lipofection.
We observed that the transtection of gRNA was more efficient with electroporation compared to the
lipofection method. Genome editing efficiency for target genes was determined by gPCR. We also
confirmed the genome editing method is applicable for multiple genes. The knockout efficiency varied

with the length of the target genome.



ERfRiE

EhiRHE

el i)

( )
() pfe
@3 BRE, A, 58 - BEICKHA
( )
2
( )
BIRGOTEN (BA-S4) MR L BHEE
Tﬁn I\I/—_/j @a%gré
o) —r——/ 4
A imrs ﬁﬂ:,;e BE e
Cas
Cre CRISPR/Cas9 Rosa26-LSL-Cas9
Cre
Cre
Acta-CreER/+
Cre Pax7-IRES-CreER/+ Rosa26-LSL-Cas9
Acta-CreER/+:R26-L SL-Cas9 Pax7-IRES-
CreER/+:R26-LSL-Cas9 ( )

RNA (sgRNA)



Acta-CreER/+;R26-LSL-Cas9N" IR

FhFRHET R
(CCas9%=FIR

fhEsH RS R0
SgRNA (CCas9% %

SgRNA t;v

Pax7-IRES-CreER/+;R26-LSL-Cas9N¥" I A

Cas9

Cas9

sgRNA
SgRNA sgRNA

sgRNA



1 1 1 0

Fujimaki S, Matsumoto T, Muramatsu M, Nagahisa H, Horii N, Seko D, Masuda S, Wang X, Asakura Y, 2
Takahashi Y, Miyamoto Y, Usuki S, Yasunaga KI, Kamei Y, Nishinakamura R, Minami T, Fukuda T,
Asakura A, Ono Y

The endothelial D114 muscular Notch2 axis regulates skeletal muscle mass 2022
Nature Metabolism 180-189
DOl

10.1038/s42255-022-00533-9

Yusuke Ono

Molecular regulation of skeletal muscle plasticity and regeneration: region-specificity and microenvironment

Randall Centre for Cell & Molecular Biophysics Seminar Series

2021

Yusuke Ono

Hox-specified positional memory in muscle stem cells

The KAIST - Kumamoto University Joint Invited Speaker Seminar Series for Future Medicine

2021

2021




44

2021

66

2021

2021

76

2021




45

2021

2022

7177




