Fs il 5 AR = 2024/3/12

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

ZiEEok MilRAEIC L IRIANKEEEZ
XY DMTHEFE

FRXF XFERE

Tt 1/ N—>avBEES - ERE

sl Etf

0




A 2': E D Ijq ?ﬁ"\:

vES Y 7R 7Iivoeis?
VIEEB D RIER-1
v e FE T oD RIRE -2

vEESINSRHE

vERI{tIcET -8R

\/4'\Iﬂ1t-u g‘lab‘:o L\T




M= RiEoMRSE. MEHRDRE

BEER (MiEE) ORE

(1) mEBEFRIHREOREMRIGH EHRIEIL
(& MiPSHfEIE. Db O — 474 CHRREGE O LT EEN’HERTE L W)

(2) BERMEHR
(BERMREEIE. VAL U7 ZARG EZEMICERL. BEMABE THsr AICES
ERHE E BT AHE W) BRELREENRE)

MELHRDFRE

(1) BERMEOEWVNERED RMEIL
(E% 2 HICIBEE., ELDEDIEK, senolysistFZIZBIRMENE L <.
MEERFIRY OFEBRICTIEE > TULAE W)

(2) thsP#IHA{LEF T DOl R HI 75 E D R ERR
(ILREFTO—@EARTEY 7ATZ I 7EIFHIRRIOER A TE 73 0)



¥ fli S5 A =

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

D MoEEY

B G

RIRICIIAIARAEZERS

f&:>th%%%%mmﬁm@%jutﬁé@mmﬁﬁﬁﬁﬁ%

R TR )



ML flEh A=

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

&% - BUBKHHAR & (X (D ?
(EBHRED2> DEES)

Bl EmEF ik, MR, FERFFERTE

g 4Apa g4 g 4ARa
O . (O v (O

£ e \ \
O O O
AiT B A

T JIN TN
stemomt| ¥ © é{%@ {%@

& - BIER4RRY
211:0)1%5&}&5 N




ML flEh A=

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AR e D SR D SR AE | = T & 5
(U7RT3227. 6l ZRetEFria)

MeTOT S LIZHEL
200fEHLL E DffA~T S

2
' ii \,«'
-
fi
@ /
i
4 : y N

SRt YIRTI3T
il (oRHBGOMBADETHR)




eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee HIJ

5t - RUBRHAAT A~

HRHHE T, K=EIC

SEMRY 7RSS 7 I ERAHL?

RECHFHET HHLHlaN o, RADEL

51 5 5\ D R RR a2 4 A HH 9 fil

O . (O
\ N

N\ o o
( PARN /U’\ /T\
©PH#OBFE®O

ERT HBMTIC ALY



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

SEOBEMDRAMET2D

villie Z LM E R BRI (KRETH —TE D Mg #iia)

v iR E R Y i (B A DERYICEHDEHY5D)




- EET R LS

PEEFMETDORIBER-1

(1) RERIEMRORERG A EINRFEIL
(2) B EAXEE



MBS PEXEB AT ET DBIER-1
(MRRHRE)

PSR ERERIC AR e B Uiz A B 5N ?

Takayama, Blood2008, JEM2010

|

~ non-directed cells  F py#Hpa(=7: 5 H T AYEL

- iPSHEfaEDI/O—MZER. MERITEDILLDEICLY. TEL-BRIMABEENZLLY,
BRIDHICGEALREMNMENH, REDEERERIFDEENDBEIZED,

B Z X, 1Pack® /PR ELEIZ (£, 3000LDEEZR 1B LU EDEENAKETHY.
1EEAAE. SRXFOENSEEIIFTETHS,

1C



I ABAS

BT D40 - DE SR iT & D ELBR

3,000 LOIEER

non-directed cells

iPS cell >\ - .:':t
ROy - - @ .- =
(RS0 -
O BRE 4R 4R
PE K%
nmp Ik

o) Differentiation . - —
— I “.“ efficiency; |
prolirerating ] 100 9/
0

(Stock) ﬂ-ﬁ*ﬂ
- /NI /MRS o) A ERE S |




aEmERE  ZIEBOMAADE L 1EESEXEIBIER i

iPs cell (Q

MBXEAIZ & Y ATERMER ) TR 530 T12& B

HIRR MR BB~ DFIR Y & Z bt Mka s i

© 00O oo o

Dox off (MBXiEfmzF#A 7) [Tk BEBSE

TP G © o ®

RKED
AR e

2o097—S EB MsC MENE qz“ff% WEE ULSER



L E

C
— - C 1 —_— Q\‘
& EBEREL #2707 7—o%
||
102 “ .0 1012' “...
= 1011_ @ °
[ ]
4 @ 10
S 10°- ®ans
S 108+
Control < 4-
I.E 106_
105_
1 104 || 1 1 ] 1 1 1 1
100 0 14 21 28 35 42 56 63
farany yAN = Ra s g ﬂﬂ*ﬂe
T%«tmﬁwsszmaaﬁ AZ{LMEFEHHE
1012+ L 10714 = Y Py
4 ‘ 1 ]
101 - o o 1077 L 4 8) 10
@D ,g10] L 4 o) 10104 4 * c 10
C 10°- fmvw s 10°- <
g 108_ 'E, 108" o 105
gl
; 107~ T 107 C I ©
S 1054 COHtFOl I.E 1054 e ontro W 400
T e 105
104 I I I I .I, I I T T I I 104 | | | || | | | || | | | 1 || | 10-: i
0 7 14 21 28 35 42 49 56 63 70 0 7 14 21 28 35 42 49 56 63 70 0

A DM D Z LTSS LK EBIERII

$F:% : MYC/BMIL
BEICKYRELT
Y5k % JZE L

RZ{emsctk

Cell Stem Cell 2014, Stem Cell Rep 2013, 2019, #¥/F52022-212691

20 40 60 80

[HBFEMEE DA %]



MR MBX:&InF# 7RI DET S

. T AL 1L AR
- Zitit s A7 L T\
Differentiation BIEHR B AR
stage (Dox-ON) (Dox-OFF)

iPS-sac formation Dox Dox : ~

\ 1 e N & |)Hrec2
_‘L Genes OFF | : :652631
HUVEC_2
HHHHHHH

PC2

M L =i E PRz ilpa |~ Bk

' (dox off) % g AN Kk
iPS cells BIEEMRE  FEitMl ML HIR 27 ; 4
(dox on) (dox off)
\- y,
DoxycyclineZsh0EF (MBX on) DBFICIENE L T, ors o W b MR
DoxycyclinefRERF (MBX off) (COMEDED, ifn & P9 BZ 4 B
RNAY— 7 TV RfRIFICE B
HEDES #EM TR LR,
M:c-MYC AECMERERMAED SR L 7-ME
B: BMI1 RN HRE(FRE) 13, & sk E RN
¥ BCLXL fa(k MED - BRARIDE RRHERY 5 HHE, KE
S B e HEIE%E GEREISEL) THD,

DoxBREIZ &Y SHEL 1 I E R AL E MER O SR ML AE O RETRR/ S5—ERT 1



- EET R LS

TER IR T & T D ElRE R -2

(3) L AHERAFTOMEEERY T,
HRREDTLELLT S



R E =S

COSK Itk Z—BMER=LYTOYT IV SIc L BELOME
Cell

In Vivo Amelioration of Age-Associated Hallmarks by

‘ . - -
‘0’ - Partial Reprogramming
* |
* n i
aznnn? EEEEEEEEEEEEEEEEENA Graphical Abstract Authors
[ | Alejandro Ocampo, Pradeep Reddy,
[ - H3K9me3 H3K9me3 .
IJ.|=|=II¥0N OFF ON OFF ON OFF , Paloma Martinez- Redondo, -
n H4K20me3 H4K20me3 uifien, uriien,
- 3 day 3 day eV 3day | g Eplganome Epigenome Juan Carlos lzpisua Belmonte
- u @M Oct4  Sox2 m T
- u 5 i el = | Correspondence
[ | m DNA damage Kif4  c-Myc DNA damage bel te@salk.ed
= 3 = e I e elmonte@salk.edu
 RATEEFORMIFEANDVATL = Py @
- - Cellular senescence Cellular senescence In Brief
« #ilAA TOSKEI=F% ¥ AL RIJL D) EJ@ o g:g:;:rs if:LiQJZE;n;Ziab:a ;ir::lent
[ - R [ -
[ E ﬁ|-14‘39=0N, OFFE@U]&? m ,__-": =0 »‘h_ Oct4 'Sox2 ameliorates age-associated symptoms,
u u el L Kif4 c-Myc L | & prolongs lifespan in progeroid mice, and
- u improves tissue homeostasis in older
S EEEEEEEEEEEEEEEEEEEEEEEEEEERDY mice
€ Oct4 Sox2 Al
= - R
AR = Kif4 c-Myc “““}':
OSK; OCT4/SOX2/KLF4 Older WT mbuse Improved regeneration 16




T BMARER) 703 LHBERY 70530 0L

—i#iEfREe
J7R75327 &% iPS cells
> EEA
— () SEEREAD
0SK; IES A —EB#IHER1E
OCT4/SOX2/KLF4 ;’f;ﬂ] H@
OSKIZHEEERIFTH Y., BAT S ¢ —IOMIET., TOMIBRIIDPEDLNTLES
AU BE 4 A
i N iPS cells
X A%
m%ﬁ@ kg%ém
MB; c-MYC/BMI1 ki
MB (c-MYC/BMI1) [$5F - BUBRHARRICHEIRL TWAREFTH Y.
BAT 5 L&D MiERIDFIERHED A ICFKE 5 17




maisns — BB Y 7057 I (0CT4/SOX2/KLF4) &
BIEEHHER Y 7 00 7 2 Y (c-MYC/BMI1) D LLER

2MeLT-

T |osK; OCT4/SOX2/KL
MB; MYC/BMI1

| | | | | | |
2 3 4 5 6 7 8

BHRICRE-T-HE AR D 3T &
» ~e- DOX = U — DOX
8 = mOE 3 . WLE
+
8 100 -+ MB E” % 10° -+ MB
- © £
a 00
QO QT
g s 52 1o
| T 10

2 OSK 5 3
O E=
2 (&)

0- T T T T T T T T T #\0LE 10°

0 7 14 21 28 35 42 49 56 63 70 77 84 0 20 40 60 80 100

Days after transfection Davs after transfection

OSKTIE. MIERBHBADERYMNRTL., BHELZLY
MBTIZ. BMERBHE~ADERYNEL, B EESLEHELETS

18



HANRNS-BEERS Y RS 5 T (OCT4/SOX2/KLFA) Tl
BIRBIDOMRLGHIRT S

NANOG (ZRETEErHilR D < —h—)
E{K?G)E%%ﬁ

MAMOG [prodsin coding)

Control 2 Vesssssssssssss .

OSK; OCT4/SOX2/KLF4

‘EU R D

i

OSKTIE. ZREMEEHE (ipsHIfa/E) DI—h—H ER T B,

MBTI&., EF LG GREH

FIhb)

19



REEE-BMESY 7A5 5 5 (0cT4/SOX2/KLFA) T
Bl R OMaH HIRT 5

% CD90*CD105" cells

OSK; OCT4/SOX2/KLF4

Al R D A

7 14 21 28 35 42 49 56 63 70 77

I

ﬁ

-“'

cells

....

"m%ﬁo)

Days after transfection

OSKTIZ. Al RFD MM HITE T 553,

MBTIE. HIRLZL (R#EHHE:

Fond)

L

20



A s B =

—BHE9Y 777 245 (OCT4/SOX2/KLF4) &

IR Y 7 A4 5 T (c-MYC/BMI1) DLLER

thsh (osk) EFIC& D

myYy7rasrsIvy

- thp (0sk) EFITHEeffzFES
% ke 5 aefb & F

 FYTFIHMBRDOEEZXVLPT L
(Roux A. Cell Syst 2022)

. RO R E R
. KEIEETA
. iPSHRREHL D Y R 25 Y

MB(X)EFIC &K 5

RIERERR Y 7RI Z IS

« MB (MYC/BMI1)E|FIZ. EHHAE 7 BEHH
Al olgiEns WVl TRELTWS
& F

« FYTFIHBORINIIFRIFTEIND

« TTHIRR DB R E (REF
- KEEET]
. ipSHERILD Y XV % L

21



iR = * HOWR :;éq.
vER MR TaT I e ?
v HER BT D REE R-1
v HER BT DR R -2
vEESNhLHRA®E
vERIbIZAI+1-RRE

vVHERBARIZONT



FIEHRNS

BRSNS H®E

B (&1

-AMFEEE T ABERAOEMBFMEEES X TLANTEEH)
HMEARTEE. #HAMBIIIHIT2F - MEFLEEE

HR EEERAW-EIS A EERR

-EAREEAL NI ZEFIBA R Y —IL

23



mammme EFEEICETE-EHOSVLWHMEOREH®I

XK= {EREER LER
= v EHEEER

hiPSC S H 8~ v ZeHHER
& SMLEE ﬁ V IANRIYTIVR ﬁ

d N
BERE SR

50 - BAOHIR

= (guERfEARY 7 m o731 9) E ;
Y EAIANRTEN pr— 4 \
hiPSC b —Fa b
(HLA null) /> PR 2% Av2 v S EIEsAES N1t
B AR~ Qf £ v REWRER & ®
& MLFEE ” L\/ 74}1,;7!)75sz 00
_— I

HLA(BE 2 DO#fifa D EN) R &k
2= /N—H IR TERYE ¥ 5 alHE




I (A T Y

iPS cell ®)

%\ ﬁﬂéﬂfiﬁg':
© © © ogs

HIERMRR ) T 530712k B

% R A E L MR B i

HEHTWES
b k& i 2 #ARE E0E A

AT EEE

-

~

BIXBAEDZR

MSC <w/AaJ7—>

switching)

( fiEA

ot -
f-h G
T »
D -
== PR N A
- - - - et |
2 Encotnela 24
. @7 dystunction 1 pra iy ]
.co'.‘. G g T~ M

455H2022-212691 : [HARE L E D ERET A%

25




RS EmBMRBHEERIEN SRR

Y HEREZEEDOHLA SEE—

904

&0+

70

50%

Matched Likelihood (%)

HBHEDEE

=—@— White European

= Native North
American

== Native South or
Central American

=>é=Middle Eastern or
North African

== Vietnamese
w=@==Chinese
mpe Filipino

e
e Hispanic Caribbean
s |apanese
—fl—Mexican
= Native Alaskan

==é= Hispanic South or
Central American

—3i=South Asian
“==Native Caribbean
et S outheast Asian

Hawalian or
Pacific Islander

African American
Black Caribbean
African

Black South or
Central American

NEJMZ2014

Extended to 2017.

cumulatively each year.

Figure 2. Likelihood of Finding an 8/8 HLA Match by Year End, Based on Current Donor Availability and with Recruitment Trends

Projected match likelihoods for 2013 through 2017 (shaded area) were calculated on the basis of anticipated recruitment growth of 9%

HLA-haplo identical (R &) #
e E 15

(2012~)ic& Y., FF—FRITKIE
ICERR L 7=h°,

HRkA P F BRI BAELESDTFTE
ERA)

26



e PEFXE  FF—RFOEN X FrlR a4
Cord Blood Huge variation of tF%}JﬁﬁHﬂﬂ(:J‘:éiﬁIﬂl#ﬂﬂﬂ"fﬁ:—F

supporting capability

Donor p d ' - I R A PR
g . FF—I=tRE T R R T
-, “o@a_ . FF—lc kB R —1E
,.,.-v,,, . T ENES I3 VA
wscrom —SFEF (EHA S 5Y)

SN X F 5l DAL E Mg

coculture

Donor independent system
using human iPSCb

iPSCHEMRICESATIEEE
o (I3 FFHlAD 1 HE PR 1E iE

© © . BF—I3EtkRE
N N . 15— TE OB RS R AR
. g . ﬁi _
¥ ¥ ‘.4 d o % Final Product [ B FRELATHE
© ® ©. o [ Tog g B 0> B U\ I S D B E (L
Cell Stem Cell 20714, Stem Cell Rep 2013, 2021 @ £ o 7 N
27

$5BE2022-212691 : [HEFI A E B DFFET 77 %]



it

EAEMZFHREICESE MEMEE - ABEHARIRIE (ATEE)

EnXZFHEORETRELRERE

EC 45% MK 25%
Mac 10% / "

EC 30% MK 25%
Mac 15%

fFovozififaeZEBREICES L.
EMEHRAE & DIIEE THEIEZ LR

— L AR

\ 6well plate 15 CE ST

(-Cantoll HTS FACS(:J:é/\'fZ)I/—j“JFﬁE*h

Ehig
HigE

8— -

d d d

1 I B ke 24

NN SN
N N

R AR SNt
0\0 ovo 0\0 - - - - - 2
SRR
R RN AR

- GARAADDH

(arra—)L)
BEfELDHEIES

VU CELEMEBLAL

FBHOEMZFHRIESISRY,

EREXIYD

b MR I R SRS M 5% - BT SRR AR AN B 0E 28



e e

ER{EIcm =&

Human Luekocyte Antigen

VIVO

HLA

N

29



SRS

hiPSCHit sz LTI
ﬁE;Eif ‘ & ﬁ }ﬁ SHMEFEE [51] D

v P
e
NYALE' L ~ F JU v =P
A73 %
AufE L

]

#FiE (RIBEHRRY RS 5Iv%)

#<% PO m Pl moss—) P~15 p| PO J RN

[
hiPSCH#tz qﬂ‘;” ;Q? u

BRUMER~N FEALHE

PXX| B | BfsEEoRS

e MSC HABAIEFE |orveeeeeeereremrmssesesessssssssssssessssssssssssnnnns, . SMEEE  ofi N7t
L g @ ek e e o o
dé’ 1010 mnﬂi& 1061313: ] g $L1ty£"\ < O i Tnngb 1%1:—*'*% b M m
s =£¥ 10e12A % :
S 1w : BB (P5, 10, 15, 20, 25) T EERE
S HEEEL 10e71E o - - P5 0%
10 —EBE 10e6 A% > in VItI’OﬁﬂS%nﬁ.ﬁ P10 0% @
1054 . r b > %@WG-bandlng P15 20%
0 20 4°Days 60 10cm x 10Mth b R % — k > in vivolEE i ER P20 40% |
XIE5E10e7/ AL LT
P10E TTH % 4B OMEISFER B RS R PO TlR%£?

30

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

30



- EET LS

SBORE .

pd

B 0D R A EI™
BRI IR Y TSR
SAER . IR 2o SR

~

2z FORE
<:1I§|J> BRI PS%HH@JI[UJ\W

 CAR-Tiffifel 3, 00075 /[l

8007 M /Pack

ﬂ%ﬁﬁ%u;éb?’
v EF—FE
v EREOEX

REERDBER
#Ra Y — X

3
it
S
It
X

EaX bnEIR
BNRFI% 5 7]

et
zenh

(Sendai

VIrUS,
mMRNA)

1 S R

(HLA null)

—/N—Y il & ]
U 7= fth 3R 5 7 FH i A i
A4

RBHERLI=/N—H LD/ V{EIZKY.
{EaRXMEL. BN Sl gE/T iR EE LT 5

31



- EE D e

B4 EE (HpaEE)
BEERDIER

- #ipa BIGEzERFD.

ERADHFF

LD

MRZEHE,

. Big e AR

- RAF

RIFRFFRENZR

HMEDESFIEEMORI)—=2 T HiiE
FIC, BARE(LE., RBPHERBRERTE,

FOEXRED:

Ik %&#Eo

32



NSNS

EEXADERR., PRARAUK

33



Ml ai B =

New Techneology Presentation Meetings!

4

g

PCT/JP2020 /039
162
2020 10 16

W02021 /07556
8

444

2019/10/17

(CMP)

PCT/IP2022 // 02
6341
2022 6 30

W02023 /27715
3

2021/6/30

2022 -212691

Paul,

,Sudip Kumar

2022 12
28

2023 -170962

, Maria

Alejandra Kanashir




e e

e 2016

E

-2018
1

2

1 0D i FE

35



NS

HEIWLWESHEL

Tel & Fax: 043 -226-2832
e-mail: mirai -shien@chiba -u.jp

36



Appendix



Achievements (Papers)

1. Generation of functional platelets from human embryonic stem cells in vitro  via ES-sacs, VEGF-

promoted structures that concentrate hematopoietic progenitors. Blood111(11):5298-5306, 2008. Takayama

etal. (8 1 )

2. Transient activation of c-MYC expression is critical for efficient platelet generation from human induced

pluripotent stem cells. Journal of Experimental Medicine207(13):2817-30, 2010 Takayama et al. (16 1
) [HFERMRICEL]

3. Takayama N, Eto K.  Pluripotent stem cells reveal the developmental biology of human megakaryocytes

and provide a source of platelets for clinical application. Cell Mol Life Sci.2012 Oct;69(20):3419-28. (2

)

4. Expandable megakaryocyte cell lines enable clinically applicable generation of platelets from human

induced pluripotent stem cells.  Cell StemCell. 2014 Apr 3;14(4):535-48 Nakamura and Takayama et al.

s 2 ) (s RAMITEL]

5. Immortalization of erythroblasts by c-MYC and BCL-XL enables large-scale erythrocyte production from

human pluripotent stem cells. StemCell Report 2013 Dec 5;1(6):499-508 Hirose and Takayama et al. (16
2 ) 8

6. Congenital amegakaryocytic thrombocytopenia iPS cells exhibit defective MPL-mediated signaling. J

Clin Invest 2013 Sep 3;123(9):3802-14.  Hirata and Takayama et al. (14 2 ) 8 B

7. Distinct routes of lineage development reshape the human blood hierarchy across ontogeny.  Science

2016 Jan 8;351(6269):aab2116. Notta F, Dick JE, and Takayama N, (14 3 )

8. The transition from quiescent to activated states in human hematopoietic stem cells is governed by

dynamic 3D genome reorganization. Cell Stem Cell. 2021 Mar 4;28(3):488-501.e10. doi:

10.1016/j.stem.2020.11.001. Epub 2020 Nov 25. Takayama et al. (23 1 ) 8
8 C

9. Silencing of p53 and CDKN1A establishes sustainable immortalized megakaryocyte progenitor cells from

human iPSCs. Stem Cell Report2021 Dec 14;16(12):2861-2870. doi: 10.1016/j.stemcr.2021.11.001. Epub

2021 Dec 2. Sone M, Nakamura S, and Takayama N. (18 18 ) 8 8 AMED
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