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Development of selection technology for preimplantation embryos
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This study attempted to develop new selection technology for preimplantation
embryos, which has the desired mutation while avoiding mosaicism. We have estaglished a useful
Anti-CRISPR inactivation tool usable in zygotes. Besides, we screened for Cas9 mutants in zygotes
and found that SpCas9-NG and HypaCas9 are usable for the expansion of targetable loci and accurate
target recognition at the single-base level, respectively. Also, we found that genotoxin-related
factors were effective in stopping preimplantation development artificially. It is expected that a
scheme for selecting preimplantation embryos can be constructed by integrating these findings.



1- DNA
CRISPR/Cas
Onuma JReprod Dev., 2017
DNA
DNA
CRISPR/Cas Anti-CRISPR
Listeria monocytogenes AcrllA2 AcrllA4
AcrllA4 CRISPR/Cas
AcrllA4 CRISPR/Cas
CRISPR/Cas
ERT2 AcrllA4
CRISPR/Cas
CRISPR/Cas
NLS
AcrllA4
Cas9
CRISPR/Cas PAM gRNA

S. pyogenes Cas9 NGG PAM



Cas9 SpCas9-NG

SpCas9-NG Cas9
NGG NGA NGT NGC PAM
Tyr gRNA SpCas9-NG
C57BL/6N Tyr
NGG Cas9
Nr6al SpCas9
eSp eSpCas9-NG
SpCas9-NG NGN PAM
Scientific Reports
Cas9
Cas9
Fujii BBRC 2014
2 gRNA gRNA
Cas9
HypaCas9
Fujii NAR 2013 Cas9
gRNA Cas9 HypaCas9
Cas9
Cas9 HypaCas9
1
gRNA Cas9
1 HypaCas9
HypaCas9 1
C57BL/6N  DBA/2
SNP
HypaCas9
Communications Biology
ATM DNA
119 2015 ATM
Chk2,p53 Chk1
p53 Chk1
p53 Chk2 2-
Chk2
DNA Slomovic
Collins Nat Methods 2015 DNA
DNA CRISPR/Cas
dCas9 GFP
gRNA 3~24 & & &
gRNA DNA HEK293
GFP ZF
ZF
ZFN  ERT2 Fujii
JReprod Dev 2015 Aqgpep ZFN  ERT2
Left-ZF ERT2
ZF

DNA



2 2 0 2

Ikeda Arisa Fujii Wataru Sugiura Koji Naito Kunihiko 2

High-fidelity endonuclease variant HypaCas9 facilitates accurate allele-specific gene 2019

modification in mouse zygotes

Communications Biology 371

DOl

https://doi.org/10.1038/s42003-019-0627-8

Fujii Wataru Ito Haruka Kanke Takuya Ikeda Arisa Sugiura Koji Naito Kunihiko 9

Generation of genetically modified mice using SpCas9-NG engineered nuclease 2019
12878

Scientific Reports

DOl
10.1038/s41598-019-49394-5

2020

HypaCas9

112

2019




SpCas9-NG

112

2019

2020

368

http://www.vm.a.u-tokyo.ac.jp/iden/mokuji.htm

http://wtrfujii.com/

(Tanemura Kentaro)

(20332322)

(11301)




