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K LT, 7. IV iPS Mild =ik 35729, & kT safe harbor & L CEIH 15 AAVST FHIEIC
GFP B 128 AT DD =T 4 T _y 2 —%2/Ef 1L7-, CRISPR/Cas9 #F|H L. =
DRy % —% HT1, HT2 X O HT8 O A&E4#4 iPS Ml A L, GFP THEER SN TWD = & 40k
LTz, F£70, F3HRIZONWT T 4 —F—7 U —1EERIIBIT LI,

MHC ¥ A ¥o 7 & zi-ay ba—ffik%z [HPS MldA b v 7 IC L2 FAER] LORiERKR
BRET/LE LT, WUSABFEE IR IE LT,

To produce MHC matched heterozygous cynomolgus for transplantation of iPS cell-derived
cells with an MHC homozygous haplotype, semen collected previously from MHC homozygous
cynomolgus was used for in vitro fertilization using a micromanipulator. After embryo
transplantation in surrogate mothers, one newborn monkey was delivered. Eight mothers are
pregnant at present. We have used an automatic newborn isolation system to improve a survival
rate of newborns.

We determined MHC haplotypes of cynomolgus born in early 2016 in Shiga University of
Medical Science using blood samples. Four monkeys were identified as MHC haplotype HT1
homozygous cynomolgus. We also determined MHC haplotypes of cynomolgus raised in
Japan and in the Philippines. We found 67 MHC heterozygous cynomolgus and 23 MHC
unmatched control cynomolgus.

We improved the efficacy of establishment of iPS cells using blood samples of MHC

2



homozygous monkeys. We made MHC homozygous iPS cells expressing GFP using
CRISPR/Cas9 genome editing. We established feeder-free culture for three iPS cell lines.
We provided two cynomolgus which MHC haplotypes were identified to the other institute

for a preclinical study.

III. RO/ ~DFEE

(1) Z&66 - MEEHICRT Zmc—5% (ENEE 1, EESE 4 1)

1. Kawamura T, Miyagawa S, Fukushima S, Maeda A, Kashiyama N, Kawamura A, Miki K,
Okita K, Yoshida Y, Shiina T, Ogasawara K, Miyagawa S, Toda K, Okuyama H, Sawa Y.
Cardiomyocytes Derived from MHC-Homozygous Induced Pluripotent Stem Cells Exhibit
Reduced Allogeneic Immunogenicity in MHC-Matched Non-human Primates. Stem Cell
Reports. 2016, 6 (3), 312-20.

2. Sugita S, Iwasaki Y, Makabe K, Kamao H, Mandai M, Shiina T, Ogasawara K, Hirami Y,
Kurimoto Y, Takahashi M. Successful Transplantation of Retinal Pigment Epithelial Cells
from MHC Homozygote iPSCs in MHC-Matched Models. Stem Cell Reports. 2016, 7:635-48.

3. Obara H, KisuI, Kato Y, Yamada Y, Matsubara K, Emoto K, Adachi M, Matoba Y, Umene K,
Nogami Y, Banno K, Tsuchiya H, Itagaki I, Kawamoto I, Nakagawa T, Ishigaki H, Itoh Y,
Ogasawara K, Saiki Y, Sato S, Nakagawa K, Shiina T, Aoki D, Kitagawa Y. Surgical
technique for allogeneic uterus transplantation in cynomolgus. Scientific Reports.

2016, 6:35989.

4. Adachi M, Kisu I, Nagai T, Emoto K, Banno K, Umene K, Nogami Y, Tsuchiya H,
Itagaki I, Kawamoto I, Nakagawa T, Ogasawara K, Aoki D. Evaluation of allowable
time and histopathological changes in warm ischemia of the uterus in cynomolgus
monkey as a model for uterus transplantation. Acta Obstet Gynecol Scand. 2016, 95,
991-8.

5. HAH—B., LEEH. MIC T XA TOHLN =7 A Van=—DkNL % Bfs L C.
LABIO21, 2017, 67, 15-18.

(2) %8 VURVTLEIBT LN RAY—%K

1. Human leukocyte antigen (HLA)-matched cell transplantation for Parkinson’s disease with
induced pluripotent stem cells. 7~ A % —_ Morizane A, Kikuchi T, Doi D, Okita K, Mizuma H,
Takara S, Onoe H, Hayashi T, Shiina T, Ishigaki H, Ogasawara K, Yamanaka S, Takahashi
J, ISSCR, 2016/6/22-25, 5+



2. No tumorigenicity of allogeneic induced pluripotent stem cells in MHC-matched cynomolgus
monkeys. 7" A % — Ishigaki H, Nakayama M, Itoh Y, Ogasawara K, % 45 [a] H A28
1T, 2016/12/7, [EN.

3. W=7 A Y iPS Ml A T2~ O 1Rl [FIFER AR d5 1 2 MHC & & SefZdmiliRis, A,
RIS, ST IR, HE4 BB, IR, AR 3K, @iE TF, 8 16 Bl HARRAERYS,
2017/3/9, [EWN.

(3) TERE ORI - Hifrclaitt s 1ITxb3 2000 A
FriZ72 L,

(4) FrarHiE
Briz7p L



(A4 )

[16bm0404007h0104]
TRk 2 945 H 1 5H

i

ok 2 8 AR EFLAHF 5L B JE K R W E

I. EAREHR
£ X 4 (AAGE) BAERBFEBILS Ry NU—277a /T A
(¥& EE) Research Center Network for Realization of Regenerative Medicine-
Projects for Technological Development
WFERRRERRES - (HAGE) BHGERAR D=7 A P ao=—0OfL L FEEREKE~DIGH
(# &) Establishment of a transplantation immunotolerant—cynomolgus
monkey colony, and application to regenerative medicine
IR RS Y

(AAGE) WERERRTFEMEGRAIEE 2 — 2 =R/
e ik K4 o (R 6h

— 3
#&) Research Center for Animal Life Science, Shiga University of Medical
Science,

Director, Kazumasa Ogasawara
£ o OH M FEk2844H1HR ~ FEA2943H31H
TSR (R AGE
B & AR 4

MiKREHC L A =7 4 PILMHC Z A B2 7 & MHC R E{EK D[R E
g AR L OVEFEE R D MHC # A ¥ 7
(& 7B

Identification of MHC homozygous cynomolgus macaques by MHC

genotyping using blood samples
WFZERR T S

MHC genotyping of imported and breeding cynomolgus macaques
e ek K4

(AAGE) BRI R R 2R A
o

He2dx Mt &

#&) Department of Molecular Life Science, Division of Basic Medical Science

and Molecular Medicine, Tokai University School of Medicine

I FBROME (RIEHERE)

MR MRS DI 3l GEEERIRT - R =)

N

/“D\*Eﬁﬁiﬁ%: % 7/-31&\3\0



III. RO~ DFEE

(1)

RS - MEEEICRT D% (PGS 0 fF. [EBRES 3 1)

Sugita S, Iwasaki Y, Makabe K, Kamao H, Mandai M, Shiina T, Ogasawara K, Hirami Y,
Kurimoto Y, Takahashi M. Successful Transplantation of Retinal Pigment Epithelial Cells
from MHC Homozygote iPSCs in MHC-Matched Models. Stem Cell Reports. 2016 Oct
11;7(4):635-648.

Shiba Y, Gomibuchi T, Seto T, Wada Y, Ichimura H, Tanaka Y, Ogasawara T, Okada K, Shiba
N, Sakamoto K, Ido D, Shiina T, Ohkura M, NakaidJ, Uno N, Kazuki Y, Oshimura M, Minami
I, Ikeda U. Allogeneic transplantation of iPS cell-derived cardiomyocytes regenerates
primate hearts. Nature. 2016 Oct 20;538(7625):388-391.

Shiina T, Blancher A, Inoko H, Kulski JK. Comparative genomics of the human, macaque

and mouse major histocompatibility complex.Immunology. 2017 Feb;150(2):127-138.

CVURT U LIRSS HEE - R AKX R FK

=7 A V)V iPS HifEE O T2 i~ O AR R HEIZ 35 1T D MHC # A & s mmilEisE, o
9H, AREMS. HHTIA, M4 PR A, NER, &G 1. B 16 B HARFAER
2 2017/3/9, [EHA.

(3) TEERE DR « Hefrdahittz ) (x4 20 A

Bz L

(4) Frafii

Bz L


https://www.ncbi.nlm.nih.gov/pubmed/27641649
https://www.ncbi.nlm.nih.gov/pubmed/27641649
https://www.ncbi.nlm.nih.gov/pubmed/27723741
https://www.ncbi.nlm.nih.gov/pubmed/27723741
https://www.ncbi.nlm.nih.gov/pubmed/27395034
https://www.ncbi.nlm.nih.gov/pubmed/27395034

(A4 )

I EAER

WFFERAJE RS

WHFERZEH Y &

PTE i KA

ESIND i I
Sy HAFSE
PHsERRE S
WFFERHSE S A

P ek K4

[ 16bm0404007h0204]
Rk 284 5 H 26 H

WOk 28 A FZFE P JEOBH R K R WOE &

(AARGE) BAERBEBILI Ry U —27 71 7T AHENBE R E R
(€ FE) Research Center Network for Realization of Regenerative Medicine

Projects for Technological Development

(AAFE) BRGEERT =2 A Wb an=—0OfL & FAER~OGH
(% &) Establishment of a transplantation immunotolerant—cynomolgus

monkey colony, and application to regenerative medicine

(HAGE) WEERRFEEMEI T ¥ — B ¥ —R/AER —3k
(3% F8) Research Center for Animal Life Science, Shiga University of Medical

Science, Director, Kazumasa Ogasawara

FRE284E 4 A 1R ~ Pk 294 3H 31H

(HAEE) MHC RED T =7 A /L iPS o fElR

(€ 3FE&) Generation of cynomolgus fascicularis iPS cells from MHC homozygous

(HAGEE)  iPS AARFZET ARAMBN BT SEe vhE £
(# &) Department of Life Science Frontiers, Center for iPS Cell Research
and Application, Kyoto University, Junior Associate Professor,

Keisuke Okita

I FBROME (RIEHERE)

WHFEPHFE R BREERRY: Bd% NI i AT TE R 5 2 2




III. RO~ DFEE

(1) 256 - HEEEFICRB 2m—% (HWNEE 0 1 EHEGE 1 1)

1. Kawamura T, Miyagawa S, Fukushima S, Maeda A, Kashiyama N, Kawamura A, Miki K,
Okita K, Yoshida Y, Shiina T, Ogasawara K, Miyagawa S, Toda K, Okuyama H, Sawa Y.
Cardiomyocytes Derived from MHC-Homozygous Induced Pluripotent Stem Cells Exhibit
Reduced Allogeneic Immunogenicity in MHC-Matched Non-human Primates. Stem Cell
Reports. 2016, 6 (3) 312-20.

(2) ¥& - VURVULEICRBITDHHH - RAX —FE

1. Human leukocyte antigen (HLA)-matched cell transplantation for Parkinson’s disease with
induced pluripotent stem cells. 8 A % —_ Morizane A, Kikuchi T, Doi D, Okita K, Mizuma

H, Takara S, Onoe H, Hayashi T, Shiina T, Ishigaki H, Ogasawara K, Yamanaka S,
Takahashi J, ISSCR, 2016/6/22-25, {F5+

(3) MERE DR - Bkttt oxbd 2 B0 #A
AL

(4) FFarHiE
P



	16bm0404007h0004_滋賀医大_小笠原_成果報告書
	16bm0404007h0104_東海大_椎名_開発成果報告書
	16bm0404007h0204_京大_沖田_成果報告書

