hybrid

a -Gal knockout(KO)

*

(CD55), CD59

*

B-galC

*

odulin(TM)

—---C1-INH, MCP(CD46),DAF

-——=6nT-111, o-1,2FT, Endo-

CD39

——-TFPI

Thrombom
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Transgenic mouse HLA-E
Transgenic mouse CRISPR Clustered Regularly Interspaced
Short Plidromic Repeats /Cas CRISPR Associated CMAH knockout
* NK --HLA-G, HLA-E
* Macrophage --CD47
* T --CTLA4-1g, FasL, TRAIL, CII
TA
* o e Hemoxygenase-1
* PERV KD
* H-D (cytidine monophosphate-

N-acetylneuraminic acid hydroxylase CMAH) KO

project Gal KO
base
2.

Promoter pr
omoter CMWV RSV promoter
Chick B actin(pCAGGS) human EF-1oc  humanmou
se H2k rat insulin Il or pig Insulin
promoter gene promoter

imsulin
promoter
pCAGGS
CTDM in

suline promoter HLA-E pCAGGS



Enhancer CMV  enhancer

=cDNA gen
ome 1 1
IRES
2A 2-3
cDNA codon
Codon
t-RNA DNA
DAF codon in
vitro, in vivo
*
hybrid
cDNA CTDM
DAF SCR2-3 cla
ssical pathway SCR2-4 alternative pa
thway SCR2-4
MCP
SCR2-4
C1-INH 1-99
Thrombomoduline
EGF4-6 EGF3
CTDM  Thrombomodul ine
EGF4-6 EGF3
Thrombin EGF3 12
NCTDM
* HLA-Ev(147) (147 S C

) IRES human 2m

HLA-E* 2A
HLA-Ev
* CMAH siRNA KD
* PERV KD
PERV siRNA KD
in vitro
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H-1 promoter pol SIRNA(#1)
U6 promoter SIRNA(#2)
3.Transgenic
2 CTDM
LA-E*
BDF1xBDF 150
RT-PCR
4..CMAH CRISPR

CRISPR Clustered Regularly Interspaced
Short Plidromic Repeats /Cas CRISPR

Associated CMAH KO
site
CMAH exon7
site
bp
cloning pCAG-EGxxFP vector
PCAG-EGXXFP-CMAH(EXT)
CHO line

KO site pX330 Bbsl site
CHO
GFP

line

+ o
C1-INH - DAF - DAF <ClDD>-----
pCAGGS(chick B actin + CMV enhancer)/C1DD
C1-INH — Thrombomodulin — DAF — MCP



<CTDM> --pCAGGS/CTDM pCPI(pig
insulin promoter + CMV enhancer)/CTDM

* NK HLA-Ev(147)+humanp2m---pCAGG
S/HLA-Ev(147)-IRES-hB2m <HLA-E*>-- pCPI/HLA
-E*

* H-D
SIRNA----H1/siRNA-pCMAH

=pigCMAH

* PERV PERV  KD---H1/siRNA-PERV(pol#
D
* NCTDM < + o>

CI1-INH — Thrombomodulin — DAF — MCP
<NCTDM> ---pCAGGS/NCTDM pCPI(pig
insulin promoter + CMV enhancer)/NCTDM—-
-- CTDM
* NK PCAGGS/HLA-Ev(147)-2A-hp32m <H
LA-Ev>-- pCPI/HLA-Ev

* PERV PERV  KD--U6/siRNA-PERV(pol#
2)
3.
pCP1/CTDM PCX/HLA-E* TG
4 2 line 2,1
RT-PCR
1
*CTDM#1 5.41 0.19 1.17
0.30 0.06 0.13 0.39
(1.61) 1 n=2
*CTDM#2 2.45 7.29 9.25
0.03 0.71 (14.25) 1
*HLA-E 2.75 70.71 15.48
0.17 0.36 1.28 0.30
(2.81) 12.86 1 n=3
promoter pC
PI
4.
.CRISPR CMAH(ex7) off-
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target site

N=14
Exon7 best target site

1). off-target site
CMAH(ex7) off-target site
gS01<N12: 23><N13: 2><N14: 0>

gSO3<N12:  ><N13: 0><N14: 0> @AS04<N12:
0><N13: 0><N14: 0> gSAO8<N12: 20><N13: 6>
<N14: 0>
). Validation in vitro
GFP gS01 best
hybrid
in
vitro
KO CRISPH/CS
KO
CRISPH/CS -KO
hybrid
CRISPR/CS KO

Mashiko D, Fujihara Y, Satouh Y, Miyata H, Isotani
A, Ikawa M. Generation of mutant mice by
pronuclear injection of circular plasmid expressing
Cas9 and single guided RNA. Sci Rep. 3:3355, 2013.






