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RNA-guided gene drive

Quick development of disease-model microminiature pig by RNA-guided gene drive
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Plasmid for RNA-guided gene drive of the Msh2 gene was constructed. The
plasmid, sgRNA and Cas9 protein were transfected into embryonic fibroblasts (PEF) of microminiature
pig (MMP). Three different cell lines destroyed the Msh2 gene by genome editing were established.
RNA-guided gene drive of the Msh2 gene using fertilized embryos of MMP was performed twice. The
plasmid, sgRNA and Cas9 protein were co-microinjected into the pronuclei of fertilized MMP embryos.
These embryos were subsequently transplanted into the oviducts of pseudopregnant foster recipient
pigs. In one of the foster recipient pigs, the pregnancy was confirmed. It is, therefore, that the
birth of genome-edited MMP are expected.

gene drive Msh2



MMP

MMP MMP CRISPR/Cas9
MMP Cas9 mRNA  sgRNA
MMP 66 2019
MMP
MMP
RNA-guided gene drive
CRISPR-Cas9
MMP
MMP
MMP
RNA-guided gene drive
RNA-guided gene drive CRISPR-Cas9
MMP MMP
Msh2 MMP
RNA-guided gene drive
DNA CRISPR
direct https://crispr.dbcls.jp Msh2 5 Exon
DNA DNA  PCR
DNA invitro DSB-HDR Assay
for DSB mediated HDR by EGFP reconstitution
pCAG-EGXxFP DNA
DSB-HDR pCAG-EGXxFP-Msh2
CRISPR direct 2 CRISPR/Cas9 pX459
20mer (SgRNA ) DNA
pX459/Msh2 2 pCAG-EGXxFP-Msh2
pX459/Msh2  Cos-1 co-transfection 48
DSB-HDR Msh2
DNA
SgRNA SgRNA U6 Cas9
VASA Song et al,
2016 SgRNA U6-sgRNA Cas9
VASA-Cas9 Msh2 5 3
2Kb  DNA gene drive  DNA
MMP gene drive
MMP (PEF) SgRNA  Cas9
DNA 10ug/ml puromycin
10%FBS-DMEM 72 puromycin
DNA Cas9

gene drive  DNA



MMP  gene drive
5 MMP
SgRNA  Cas9 DNA
DNA PEF genedrive  DNA
RNA-guided gene drive
Gene drive  DNA Msh2 Exon 1 PCR
DNA invitro DSB-HDR Assayfor
DSB mediated HDR by EGFP reconstitution pCAG-EGxxFP
DNA DSB-HDR
pCAG-EGxxFP-Msh2 CRISPR direct
2 CRISPR/Cas9 pX459  20mer
(sgRNA DNA pX459/Msh2
2 pCAG-EGxxFP-Msh2 pX459/Msh2 Cos-1
co-transfection 48
DSB-HDR Msh2  DNA
SgRNA U6-sgRNA Cas9 VASA-Cas9
Msh2 5 3 2Kb  DNA
gene drive  DNA cas9
GFP
Pcil Pcil'\ Kpnl Agel Xhol Sbfl Sbfl
E%—‘ w2
Pcil Pcil  Kpnl Agel Xhol Sbfl Sbfl
Msh2 g Msh2
T 5-resion |g 3'-resion ﬂ
.Gene drive
MMP PEF  gene drive
gene drive SgRNA Cas9 MMP  PEF
10ug/ml puromycin 10%FBS-DMEM 72
puromycin DNA
gene drive  DNA
3 Msh2 PEF
1 2 2 1 5

Msh2



Msh2
MMP  gene drive
MMP 2 gene drive
gene drive
1 6 MMP 66
3 MMP 27
MMP
gene drive
30 9
gene drive
0
0
0
o 0

T

D-3 (Two nucleotides insertion mutant)

PEF
SgRNA  Cas9
MMP
49

2

26

MMP  PEF
1 gene drive



€y

(OTAKE, masayoshi)

8 90605677

@

(TOMIOKA, yukiko)

(ENYA, satoko)

(KANGAWA, akihisa)



