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IV. FEROFAERFIZEIT ZEEIZOWNT
2. Muse IO H 72 HTEEAS /) RXR— 3 v

1. MZEI L TEHFITHMT 5 Muse HifE
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1 Muse fif2 DRI EHKE

(Kushida Y et al. Muse Cells Are Endogenous Reparative Stem Cells. Adv Exp Med
Biol. 2018;1103:43-68. & U &%)
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Heart Failure is the most cause of
death in the world
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Case of young lady with ICM
treated by SMBc sheet
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Fetus cardiac myocytes patch showed the synchronized
beating with the adult heart in rat
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Regulation of allogenic reaction
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Reversible BEER? Irreversible

Jessup M, Brozena S. Medical Progress--Heart Failure. N Eng J Med 2003; 348: 2007-2018
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Existence of Slow-Cycling Limbal Epithelial Basal Cells

That Can Be Preferentially Stimulated to Proliferate:

Cell, Viol. 57, 201-209, April 21, 1989,
Copyright © 1989 by Cell Press

Implication on Epithelial Stem Cells

George Cotsarelis,” Shih-Zen Cheng* Gang Dong,"
Tung-Tien Sun,’ and Robert M. Lavker*

* Dapartment of Dermatology

University of Pennsylvania School of Medicine
Philadelphia, Pennsylvania 19104

*Epithelial Biology Unit

Depar of L and

and Kaplan Cancer Center

New York University School of Medicine

New York, New York 10016

clusters located in the deepest portions (at the bettom of
rete ridges) of these tissues, and these clusters are dis-
persed evenly throughout the entire epithelium
Corneal ep app P i

situation because its stem cells are postulated to be con-
centrated in the iti and
conjunctiva, in an area known as the limbus (Schermer et
al., 1986). Such a compartmentalization of corneal epithe-
lial stem cells would offer a unique opportunity for their
isolation and ization. Furthermore, a

13

AR R st Hl Ra R SR E

limbal stem cell deficieny (dysfunction) LSCD

B#ifanHE A E R E

4 1
| faRE F R R !
I Limbal stem cell deficiency LSCD !
| OHREXRMRE, X7 4 -7V ary ERE H
1 oML, M5 1
| o mIIRAE '
1 1

d

LREHER AT

IRRELRRMREAERKE

L5103

A EERRE

Slow-cycling cell
(Sun TT, Lavker RM et al, Cell 1989)

K3K12 -negative
(Schermer A, Sun TT et al, JCB, 1986)

Holoclone-producing potential
And High colony-forming ability
(Pellegrini G, De Luca, PNAS 2001)

ABCG2 positive
(Watanabe K, Nishida K et al FEBS lett 2004)

SP phenotype
(Watanabe K, Nishida K et al FEBS lett 2004)

«aB-integrin positive L A

(Hayashi R, Nishida K et al. BBRC 2008) MR 1Y

N-cadherin positive TA# #ﬁﬁ;iﬁ
(Hayashi R, Nishida K et al Stem Cells 2007 i K

HMAORR GHR) I kY2 ORAKERBHRE

RELRSE LR
iR

14

ARBEORER

F1f71 8% 3MA%K

15

16



_99_

- o _ ~ . .
£ 18 R A HRBRIEBERE | 31 3 B AL RIROSA A [j
G Pellegrini IR (Modena and Reggio Emilia x%)
_—
== Y RFERERRE ICHED it
ft 3R 4 RR i S AROBE (AELERER) %R
HRE 9 J-TEC
BRAERLRM@ES - (Reyof | EEXID 1 ., +
fH E=
BEER KIRAE with HRLFEK e
E g—-‘.‘ l:l H’;’E*ﬁﬂﬁiﬁﬁﬂiﬂﬂ |—7.|-=\—’ fu B 5)l’® J Cell sheet engineering
f=RiPSHIIRR AR LM — b BRERABLR
ey
17 18

AR R EAE IS X T B

L R L s CIRRHRE £ RS — R348 (COMET)

fig2R e ﬁﬁ- ,HEI — s 1. 0 ©— M
th 3R 2 fE & 51
O R
ERams—+
FER (BELEOREN)
ARABLREMES— b [2Ey 7 ST C— .
BLER Teean .
BROEME LR (FF2F7 %] P

fth3RiP SHH e ke /B _E RZ AR & —

P63

(Nishida K etal. New Eng J Med 2004)

19 20



_Lg_

= s mae3 Aot
= yracam [

PR LIR7 =

A\ B

(Nishida K, et al. N Engl ] Med 2004 )
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BBAILF /(K (SEAM)

BIL AR OFAR A DR L

| EriPS#ifaan=— | SEAM (self-formed ectodermal autonomous multi-zone )Z &
ORBILEREFES LA
ER/NROS LI
BRESHE (B SRR

Ol gl%: BIEECM: Laminin511
(a5, B1, ¥ 1)-E8 fragment

in vitro in vivo -

SEAM [ FEM DR ] :[a l:::r:;l;l ghsh-da Ketal.
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July 25, 2019
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Wako et al. Nippon Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc) 118: 495-501 2014, 37
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PHEERR

Regenerative Medicine
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Huch M and Koo BK Development 2015
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Bile duct
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#2 BEPRAFZC 2017~2018
HLAB A8 iPS-RPE #1E-1 57 (2017~)

EIRRIS
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RELBIERPEY — b O L O HEMAERGT =FIE> — T L 2R
Mandai et al. New Eng J Med. 2017
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#1 RPEEMEHEEL’BEMIEOERICL > TRAL TV

#2 HEMEOXREEBIEHRIE-> TV D

Sugita S et al; J Clin Med 2020
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»DSA (donor specific antibody): RPEFS RIAREMS:
> LGIR(Lymphocytes-Grafts Immune Reaction test): > Uk-2/5 7 MGG EaEE

Sugita S et al; J Clin Med 2020
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1FEHDOEE

No. MR D LGIR test FiT AT 15
(clinical sign) ~ BCVA Anti-VEGF BCVA  Anti-VEGF
1 M, 64 yr Positive at 5w 0.03 4/year 0.05 4/year
(minimal SRD)
2 M,76yr suspectedat12w 02  2/year 0.2 2/year
(none) (0.15) (0.3)
3 M, 80 yr negative 0.1 3/year 0.2 2/year
(none) (0.15) (0.2)
4 M, 68 yr negative 0.09 1/year 0.1 1/year
(none)
5 M, 68 yr suspected at 12w~ 0.15 3/year 0.15 0/year
(none) 0.1) (0.15)

I~F L2 Red letters indicate improvement
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A Maeda, et al. Japanese Journal of Ophthalmology volume 62, 451-457(2018)
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HLA @& iPS-RPE#mse
ICX 9 % RBE KRG

ZHE

In vitro
Lack of T Cell Response to iPSC-Derived Retinal
Pigment Epithelial Cells from HLA Homozygous Donors.
(Sugita et al. Stem Cell Reports
Ip016)
Successful Transplantation of Retinal Pigment
Epithelial Cells from MHC Homozygote iPSCs in MHC-
Matched Models
(Sugita et al. Stem Cell Reports
2016)

(In vitro) HLA-DR & & [E%& iPS-RPE [X B R HERE#I<
T cell activity Z#N#3 5

P <0.05, **P < 0.005

.s. - not significant (Sugita etal. Stem Cell Reports 2016)
[aiPS-RPE| | HLA s HAFEE | [ HAES
7 = - -
b
x L i x t
£ B B £ £

T cell only

[FpSRE=ry
T i

1 ot sepre

L

= T E - =
&
b
o £ o _ -
3 | 3
T ells °‘|;|_|lT +
5 PE "5 homo iPS-RPE Tl L
[Ff& DR @& [DRhaplos@& | [DRhaploia | [ HLAFR@R
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I8 AiPS-RPEFBHEIZIER SN MHC EABIE T BB SN

(in normal monkey )

PN
MHC Homo (HT-1) MHC Hetero Control MHC 3HEE 5 )L - rejection

0

MHC
Homo iPS cells

@
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MHC Hetero MHC
(MHC Matched)  (MHC mismatched)
1 MHC i # )L - no rejection
iPS-RPE ce J
(MHC Hom
1121A1) retinal w/oi
Dr. Ogasawara Dr. Shina -
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Organoid RO ER 7

Self-organizing optic-cup morphogenesis
in three-dimensional culture

April 7, 2011

Mototsugu Eiraku,

Nozomu Takata,

Hiroki Ishibashi,

Masako Kawada, Prof. Sasai
Eriko Sakakura,

Satoru Okuda,

Kiyotoshi Sekiguchi,

Taiji Adachi,

Yoshiki Sasai

(CDB, RIKEN)

Prof. Eiraku
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1. BtER DR

Assawachananont J et al

R FRERZEMABIE (rd1) Stem Cell Reports. 2014
BAEHER
7
/
/
| B
e \
\
)
| BB 4

2. BIEMAE L EEME DR D > F 7 R

BiERMIEY > 72K (CtBP2)

FEZEMEET L (rdl)
RGC (R R EHEAD)
o o=
R AL (GFP)

o LY

Graft photoreceptor (GFP)

BiBRMERY > 72 S
Kit  (tdTomato)

Mandai et al Stem Cell Reports, 2017
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Green, vessel Red txed liver

Recapitulating _eaklyli\)é?-

Green, Hepatoblast
Red, Endothelial progenitors

ganogenesis in a dish

Liver organoid tx
Sham

**P=0.0013
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Organoid2.0

Organoid1.0 1980-2000 Key Technology

] 900-] 980 Key Technology Human stem cell
Laminin rich ECM

Key Technology

Re-aggregation 1987 Bissell of al. PNAS. EHS matrix
[T ———p—]

1907 Wikon et ol Science. Sea Sponge

selforganizafion 1987 Jannings & Shannon et al.
1955 Hokreter, et ol J Exp Zool. 'BBRC. EHS matrix for lung organold
PR S——

1991 Ordi ot . Cell. EHS marix for
[ra—

1940 Taylor, et al. PNAS. Chick mult-
orgon seforgonization

Organoid4.0

future

?
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MyMedicine

- BIRTRHEES DR
s NAAY—h—OHH
c RE - HHBEFORIK
- BRIZE - BT

Diagnostics

BRKTAT, HA
PRORBEIC
BVT, T
PG A oS

Therapeutics

o REORFEENHmE
. BIEREROR -
« Clinical trial in a dish

Regeneration

- BAANTESAE
- BiE - B4R

14

15

16



_9L_

17

19

18

25x25 pm
|
14x14 matrix

Young's modulus [kPa]

20



_AA_

Takebe Lab: Organoid based 1 BH icine

.

21



_8L_

I Musefli@DETz0 T EEA/AN—23Y

RIERFEZRHRH
iRkt
HiEEE

Mari Dezawa
Dept Stem Cell Biol.
Tohoku Univ Grad Sch Med.
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1. KICED3 BROEFME, REMOBZNMEL,
S>ERMENED. RETBINEFEERELTE R TELGL,

2. ARIB7TO0—F R EELEL,
— RS CEEEMLCFEMICEETES,

3. B FEAPHMEFEREITE,
—TE0RE ICLoTHlisEER T MBICEES LTINS,

4. HLAES (108 A1 ADHER) PREIOSEINFEFIR S EITE,
RRBRICHEIT AR EHFS K —Mlg 2 ZDFE AR5 TES,
— FF—HEMusefifa (S B 1A CHEaEMBE L CRAAR £ 17,

DWuseffifg (3 &, MK, MO ESHEBICH D SREMEFMAE.
FKRIZHFET S-OEBEZRLEL,

L
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v
G
N E
A
T
»
v

Sato et al, Cell Transpl, 2020
Hori et al, JSCD, 2016

Springer; Muise cells. Dezawa eds.

2) RERETHEMLICHEMICERIETES,
BRABOERLTFIL AT 40TLU-1-U VBERET 5.

VHXLHEE kRS 3HE

Cir Res., Yamada et al., 2018

RURSYFEE #RkkS5 1HE
Stroke, Abe et al., 2019 TYRRRKAEE BREE 1B%

J Invest Dermatol, Fujita et al, 2020

YORALSETIL HARKES 1B
Yamashita et al, Sci Rep, 2020
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NEDFHE] ITHE->THMEL., BREMBEHTE L THRBZEET 5.

3)
fiAE 28 - iR 1% R IDEHEE
+ Stem Cells 2016 . Ci
- Stroke 2017 o CirRes2018
« Stroke 2020
« JCBFM 2020 \
R IKIBIE ALS/# RS
» Jinvest + Sci Rep 2020
Dermatol + J Neurosurg 2021
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=
FFIEE / \ Brxe
« JASN 2017

+ AmJTr2016
+ Cell Transpl 2017
+ Sur Today 2020
Bt nEmHE
+ JThorac
PNAS 2010 Cardio Surg
2018

+ AmJ Tr2020

4) Museffifa (ERaBEICLl-HaEE T I 5,
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Cir Res., Yamada et al., 2018

EBioMedicine ,Wedenoja et al., 2929
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DUZvh

tEEICHTHRBRIERDERN

EDLSTBERIZTOh
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(BREMBREIERET R T ERHERETEE I NEERER 14BN 28BUAD
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*  NIHSS (National Institute of Health Stroke Scale) L\ EIFEEEETE . 1REF. IRBKIES). EERFRIE.
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Prochymal, MSC (%) 2012
Yescarta (#'A) 2019 7&x&
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Carticel (Fi%818) 1997
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Luxturna (BR) 2017
Yescarta (h'A) 2017
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