BExXc—19

HERREPRERZ (HEHREGMPE) ARARBEE
Rk 2445 A 1 HBUE

HEEES : 14301

ZEiEl - EBEME (B)

EHR: 2009~201 1

EEES 21300160

MERESL (X)) Mz HE & LA/ Hx i 5 % o & i

HZeiEREL (FEX) New Strategy of Platelet Transfusion Independent of Donor Blood

MERRE
Ik &2z (ETO KOJI)
WEVKE - iPS HIRBEAZEFR - %
MEEES: 50286986

WHIERR OBEEE (F130) -

bt NESHIfE, iPSHIML A ) — A2 L 7= i S o B B A9 . D% E 4y F 00 7E 13 %8 H i 1)

1Z#5< F‘ﬁEEiF*£k§&0)imé%7?ﬁE0>Eﬁ%ﬁ C)%ﬁﬁ%ﬁDshearstreSS$'§ﬁ TS iR EE AR 2R & DB
%\ OI/MRIZEB T DA X araT 7 — tﬁ@ﬁﬁ ol i 5mmmmmmw%§m o
A PR AR LS W I ARTE T TEBR . D 3 SO OFREICHR Y A SRR, 1ZIE TN T ORISR
T HHBLOBFICRE LT,

WFIERR OPEEE (330)

This research program enabled to establish the methodology of induction of ‘megakaryocyte cell
line’ from human embryonic stem (ES) cells or induced pluripotent stem (iPS) cells, contributing to
the huge amount of platelet generation in vitro. We also developed new drug to block the platelet
inactivation occurred at 37°C through the inhibition of ADAMI10 and ADAMI17. The program of
the development of new device for platelet production from megakaryocytes based upon ‘shear
stress theory’ enabled the

SR TEHR
(BHEHAL - 1)
ELIERE I F2 7 7T & &t
2009 B 5,000, 000 1, 500, 000 6, 500, 000
2010 B 4,500, 000 1, 350, 000 5, 850, 000
2011 L 4, 800, 000 1, 440, 000 6, 240, 000
R
FE
ik 14, 300, 000 4,290, 000 18, 590, 000

I A VNG S
B ooF - e - EHARTS - EWHH%
F—U— R FAEELTY - AN Lt L

1. WHEBIAR S MO 5 ey STV, 29 LEEERNL, b

mﬁ%%@%%%’ﬂTéﬁﬁﬁﬁkbf\

[Fi) ol 125 o, s MR RS AT L 1 B P A S 1 B
WCEHF > TH D, L75> L7‘£75§ E”%"’é”iﬁ/“‘/
7 waite Y — RFHEFICROEN TV D ||
LA R 2 (RS IR C & D B3R 721

Mg (BS) #f 4 Y — & &3 5 iGN
RSN, M TANLEEEM R (iPS)
faDHHEIZ X > TH MBS 2 \VIZFE—A
BRI HUE (HLA) R —I2H k35 ES B
FEVERL CX 570, SERfEME S B1RE T



X DIREIEORING AIEETH 5,

ES - iPS FAM X B Ge . ZERR I HE S nT HE 72
iEm Yy — AL LTHANTSH D, ik
FOIX ZEERHR I N ES ARk,
iPS FHAIRE D & M/ MRS B Zh R IR S Tor
IEFET D AT LEMERT D L TREE
TR DD OERIMAZKTE L 72\ i i E R 0 3
BRIV E RSNz,

2. WMEOHEHM

t b ES HHAE, iPS MifEZ v — A2 L7/ vk
g 1 A OB B s, OFFED T OEH%
BN S < EABEEERE O Z Hiko
BRI, @FBLO shear stress FKIZHE S i
IMRPEAZEE O, Of/MRIZEIT D A
duaras T —BIEWEHE S FICX D
ADAM10/ADAM17 J&EMEAL « i o A= PRI AR A7 B
IZHEDWT R FIERTE, O 3 >OFREDME
B - Rk E B LT,

3. WOk

t R ESHila, iPS RG>k oo i i mi SR e %
FHELI%, AN CEHCEREI R HE
BEkEFYE T 8B TEY hEAT Y —=
v UT=, E£7- ADAM10, 17 OFHERN R 2 F->
BEEHP O ROFBmOREE RS Y —=
YT LT, TNA ABRIEA R K & S
T MEMS £21i7 & F vV CRES 2 /ERL L 72,

4. WFFERR R

c-MYC EBFDIBL N Z — o N IER 2 BAZEK
BB KOV D% D MR EEA 2 HIf LT
WHEZ R W/E L7 (Takayama N et al., J
Exp Med, 2010), T DR % H 12 c-MYCE
L BMI-1 (AR Y 22— L &EET) & R &
HTBEAIA AT 5 2 & T, ERZERD S ATBEA
oL ~)L CHESEERE TRE ChH A FEEZ A L
7= (2011 4F 12 A OKEMEFESFRBEIC
BT Plenary v a UITEN), i
c-MYC K AFHYIZ INK4A BIESy F (pl4, pl9) @
EFICEo TRAE LR B S % BMI-1
DM U2 RE SR, Mt 2 EE i be v
RARA =F > (TPO) DFHFIHEEFEIER TS
EREROAO B CERMNEL Uz & HERH S
N3, iz, 4 HRRKFOEMBBHZ LD
BT N N | WA Y9 S n AN (P2 o (-
L. BFHEE TITo 720, BfFEO HiEL
WM/ MRELEIFERZEHO D Z LT TE R0
ST, TR, BoarvF ML BETA
A ZADBFEFTZICHA Lz, & HICINS
RS 3E L O IERMFZED S BRI/ MO AR
TEMEALIREZD T 0 & 5 ADAM10/ADAM17 FHEF
ZRAFE L. TORFE % iPS M) & EL S
72I /MR & W THRGEEL, £ @ in vivo TD
FERE A R L 7=,

5. FeREERmILE
(WFFEIRFRAE . WFFE A S ONEEERFE#
=Ny

UesEimse) (B 24 1)

1. Takayama N, *Eto K. In vitro
generation of megakaryocytes and
platelets from human embryonic stem
cells and induced pluripotent stem
cells. Methods Mol Biol.
2012;788:205-17.

*corresponding author

2. Umemoto T, Yamato M, Ishihara J,

Shiratsuchi Y, Utsumi M, Morita Y,
Tsukui H, Terasawa M, Shibata T,
Nishida K, Kobayashi Y, Petrich BG,
Nakauchi H, *Eto K, Okano T.
Integrin av3 regulates
thrombopoietin-mediated
maintenance of hematopoietic stem
cells. Blood. 119(1):83-94. 2012
Jan.5 .(Epub 2011 Nov 16.)
*corresponding author

3. Nishimura S, Manabe I, Nagasaki M,

Kakuta S, Iwakura Y, Takayama N,
Ooehara J, Otsu M, Kamiya A,
Petrich B, Urano T, Kadono T, Sato S,
Aiba A, Yamashita H, Sugiura S,
Kadowaki T, Nakauchi H, *Eto K
Nagai R. In vivo imaging visualizes
discoid platelet aggregations without
endothelium disruption and
implicates contribution of
inflammatory cytokine and integrin
signaling. Blood. 119(8):e45-56. 2012
Feb. 23. (Epub 2011 Nov 16.)
*corresponding author

4.  Kunishima S, Kashiwagi H, Otsu M,

Takayama N, Eto K, Onodera M,
Miyajima Y, Takamatsu Y, Suzumiya
J, Matsubara K, Tomiyama Y, Saito
H. Heterozygous ITGA2B R995W
mutation inducing constitutive
activation of the {alpha}IIbibeta}3
receptor affects proplatelet formation
and causes congenital
macrothrombocytopenia. Blood.
117:5479-84, 2011 May. (Epub 2011
Mar 31.)

5. HayashiY, Chan T, Warashina M,

Fukuda M, Ariizumi T, Okabayashi K,
Takayama N, Otsu M, Eto K, Furue
MK, Michiue T, Ohnuma K, Nakauchi
H, Asashima M. Reduction of
N-Glycolylneuraminic Acid in Human
Induced Pluripotent Stem Cells
Generated or Cultured under Feeder-



10.

11.

and Serum-Free Defined Conditions.
PLoS One. 514099, 2010.

Takayama N, Nishimura S,
Nakamura S, Shimizu T, Ohnishi R,
Endo H, Yamaguchi T, Otsu M,
Nishimura K, Nakanishi M,
Sawaguchi A, Nagai R, Takahashi K,
Yamanaka S, Nakauchi H, *Eto K.
Transient activation of ¢c-MYC
expression is critical for efficient
platelet generation from human
induced pluripotent stem cells. J Exp
Med. 207:2817-30, 2010. (Epub 2010
Nov 22.) *corresponding author

Suzuki-Inoue K, Inoue O, Ding G,
Nishimura S, Hokamura K, Eto K,
Kashiwagi H, Tomiyama Y, Yatomi Y,
Umemura K, Shin Y, Hirashima M,
Ozaki Y. Essential in vivo roles of the
c-type lectin receptor CLEC-2:
Embryonic/neonatal lethality of
CLEC-2-deficient mice by
blood/lymphatic misconnections and
impaired thrombus formation of
CLEC-2-deficient platelets. J Biol
Chem. 285:24494-507, 2010. Aug 6.
(Epub 2010 Jun 4.)

Takizawa H, Nishimura S, Takayama
N, Oda A, Nishikii H, Morita Y,
Kakinuma S, Yamazaki S, Okamura
S, Tamura N, Goto S, Sawaguchi A,
Manabe I, Takatsu K, Nakauchi H,
Takaki S, Eto K. Lnk regulates
integrin alphallbbeta3 outside-in
signaling in mouse platelets, leading
to stabilization of thrombus
development in vivo. J Clin Invest.
120:179-90, 2010. Jan 4. (Epub 2009
Dec 21.)

Oki T, Eto K, Izawa K, Yamanish1 Y,
Inagaki N, Frampton J, Kitamura T,
Kitaura J. Evidence that integrin
alpha ITb beta 3-dependent
interaction of mast cells with
fibrinogen exacerbates chronic
inflammation. J Biol Chem.
284:31463-72, 2009. Nov 6. (Epub
2009 Sep 15.)

Okabe M, Otsu M, Ahn DH,
Kobayashi T, Wakiyama Y, Morita Y,
Onodera M, Eto K, Ema H, Nakauchi
H. Definitive proof for direct
reprogramming of hematopoietic cells
to pluripotency. Blood. 114:1764-7,
2009. Aug 27. (Epub 2009 Jun 29.)

Nishimura S, Manabe I, Nagasaki M,
Eto K, Yamashita H, Ohsugi M, Otsu
M, Hara K, Ueki K, Sugiura S,

12.

Yoshimura K, Kadowaki T, Nagai R.
CD8+ effector T cells contribute to
macrophage recruitment and adipose
tissue inflammation in obesity. Nat
Med. 15:914-20, 2009. Aug. (Epub
2009 Jul 26.)

Ogaeri T, Eto K, Otsu M, Ema H,
Nakauchi H. The actin
polymerization regulator WAVEZ2 1s
required for early bone marrow
repopulation by hematopoietic stem
cells. Stem Cells. 27:1120-9, 2009.
May.

ity

(F=ER] (Gt 56 1)

1.

Eto K. “Blood generation from iPS
cells toward clinical applications” (%%
32 [Al A ARSRIE « FAEREFS 1st
Meeting of Asian-Pacific Federation
of Inflammation and Regeneration

A HBAE)  Jun 2-3, 2011. (Kyoto,
JAPAN.) Invited Speaker

Takayama N, Sano S, Shimizu T,
Kawahata R, Endo H, Nakamura S,
Ogawa S, Nakauchi H, Eto K.
“Epigenetic Memory Enables the
Dominant Generation of Adult-Type
Erythrocytes From Human Induced
Pluripotent Stem Cells” 52st
American Society of Hematology
Annual Meeting and Exposition. Dec
4-7, 2010. (Orlando, U.S.A.) Oral

Nishimura T, Kaneko S, Gotoh H,
Takayama N, Shimizu T, Iriguchi S,
Tajima Y, Yasui Y, Watanabe N,
Takahashi S, Eto K, Nakauchi H.
“Generation of Monoclonal
TCR-Expressing Human T-Lineage
Lymphocytes From Induced
Pluripotent Stem Cells of Signal
Peripheral T-Lymphocyte Origin”
52st American Society of Hematology
Annual Meeting and Exposition. Dec
4-7, 2010. (Orlando, U.S.A.) Oral

Eto K, Gary Lyons, Andre Terzic.

“ES Cells and iPS Cells for
Cardiovascular Research” American
Heart Association SCIENTIFIC
SESSIONS 2010. Nov 13-17, 2010.
(Chicago, U.S.A)) Invited Speaker
(Session)

Eto K. “Novel Target of Ex Vivo
Expansion; Integrin « v 8 3 Ligation
Enables Regulation of Hematopoietic
Stem Cell Division Leading to



10.

11.

Maintenance of Reconstitution
Potential” The 1st ISCT Asia-Pacific
Regional Meeting. Oct 17-20, 2010.
(Miyazaki, Japan.) Invited Speaker

Eto K. “Human Induced Pluripotent
Stem Cell-derived Blood Cells toward
Clinical Application” The 1st ISCT
Asia-Pacific Regional Meeting. Oct
17-20, 2010. (Miyazaki, Japan.)
Invited Speaker

Suzuki N, Yamazaki S, Yamaguchi T,
Takaki S, Eto K, Nakauchi H.
“Generation of engraftable
hematopoietic stem cells from
teratomas formed by an injection of
induced pluripotent stem cells”
International Society for Stem Cell
Research 8th Annual Meeting
(ISSCR). dJune 16-19, 2010. (San
Francisco, U.S.A.) Oral Session

Chan T, Hayashi Y, Takayama N,
Otsu M, Eto K, Furue-Kusuda M,

Ohnuma K, Nakauchi H, Asashima M.

“Feeder and serum free culture of
human induced pluripotent stem
cells” International Society for Stem
Cell Research 8th Annual Meeting
(ISSCR). dJune 16-19, 2010. (San
Francisco, U.S.A.) Poster Session

Nishimura T, Kaneko S, Gotoh H,
Takayama N, Nakamura S, Shimizu
T, Iriguchi S, Tachikawa-Kawana A,
Takahashi S, Watanabe N, Otsu M,
Eto K, Nakauchi H. “Monoclonal
guidance of T Lineage lymphocytes
from human induced pluripotent stem
cells originating from a single
peripheral T Lymphocyte”
International Society for Stem Cell
Research 8th Annual Meeting
(ISSCR). June 16-19, 2010. (San
Francisco, U.S.A.) Poster Session

Umemoto T, Yamato M, Shiratsuchi
Y, Utsumi M, Terasawa M, Morita Y,
Nishida K, Kobayashi Y, Petrich
Brian G, Ginsberg Mark H, Nakauchi
H, Eto K, Okano T. “CD61 is involved
in thrombopoietin-mediated
maintenance of mouse hematopoietic
stem cells” International Society for
Stem Cell Research 8th Annual
Meeting (ISSCR). June 16-19, 2010.
(San Francisco, U.S.A.) Poster
Session

Nishimura S, Takayama N, Otsu M,
Nakamura S, Ohnishi R, Endo H,
Nagai R, Nakauchi H, Eto K. “Novel
in vivo imaging enables

12.

13.

14.

15.

16.

single-cell-level evaluation of the
functionality of platelets derived from
human induced pluripotent stem
cells” International Society for Stem
Cell Research 8th Annual Meeting
(ISSCR). dJune 16-19, 2010. (San
Francisco, U.S.A.) Poster Session

Eto K. “Human 1PS cells from Blood
and Blood from 1PS cells”
Hematopoiesis in Health and Disease
in Lund. May 15-17, 2010. (Lund,
Sweden.) Invited Speaker

Takayama N, Nakamura S,
Nishimura S, Ohnishi R, Takahashi
K, Yamanaka S, Eto K, and Nakauchi
H. “Cancellation of c-MYC Silencing
in Human Induced Pluripotent Stem
Cells Contributes to the Efficient in
Vitro Production of Platelets with the
Ability of Hemostasis In Vino” 51st
American Society of Hematology
Annual Meeting and Exposition. Dec
5-8, 2009. (New Orleans, U.S.A.)
Poster Session

Umemoto T, Yamato M, Shiratsuchi
Y, Tsukada K, Utsumi M, Morita Y,
Terasawa M, Shibata T, Nishida K,
Kobayashi Y, Petrich Brian G,
Ginsberg Mark H, Nakauchi H, Eto K,
and Okano T. “CD61/Integrin § 3
Ligation Contributes to the
Thrombopoietin-Mediated Niche
Function of Mouse Hematopoietic
Stem Cells” 51st American Society of
Hematology Annual Meeting and
Exposition. Dec 5-8, 2009. (New
Orleans, U.S.A)) Speaker

Eto K. “NOVEL THERAPEUTIC
STRATEGY IN PATIENTS WHO
REQUIRE REPEATED
TRANSFUSION OF HUMAN
LEUKOCYTE ANTIGEN-MATCHED
PLATELETS DERIVED FROM
HUMAN INDUCED PLURIPOTENT
STEM CELLS” XXth REGIONAL
CONGRESS, ASIA. Nov 14-18, 2009.
(Nagoya, JAPAN.) Invited Speaker

Takayama N, Eto K, Nakamura S,
Ohnishi R, Yamanaka S, Nakauchi H.
“NOVEL THERAPEUTIC
STRATEGY IN PATIENTS WHO
REQUIRE REPEATED
TRANSFUSION OF HUMAN
LEUKOCYTE ANTIGEN-MATCHED
PLATELETS DERIVED FROM
HUMAN IPS CELLS” International
Society for Stem Cell Research 7th
Annual Meeting ISSCR). June 8-11,



2009. (Barcelona, Spain.) Poster
Session

ity

() GO )

(P36 M PEAE )
OIREL (G5 1)

LR SREMEERHINN N S O EMER KON X%
/N oD B3 T 1%

T . TR RSE. AR BB,
TLERIE 2 s fT. PN

MEFIE © AL TS, By Rk
ANH RS

FEEE - EF

F5  HERE 2011-219545

HFE4EH A : 2011/10/3

EHNSOR] . BAR

ZFR ¢ IR OBERE & MERF T 72 D DAL
FHE TS KPR, PN, R
FH P 22

MEFIE - ENLRFIEANFR R BRI
Aatt

FEEE : R5EF

&= . PCT/JP2011/071190

HEEEH B 1 2011/9/16

ENA DR - SR EN I ET A HERERS  (WIPO)

£ 1 ZREMEERAIIE DS & O ML AR 4 L2 B
T HEE G IE

SR AEPAETR, I 2. ELEh, P
IS5

%ﬂ%‘ CENLRFEANREKRE T EBHRA
FHXH « HEF

&5 - PCT/JP2011/070563

HEE4E A B ¢ 2011/9/9

ENs DR - SR En I ET A HERERS  (WIPO)

LW ¢ I/ INREE 2B 5 e OV /R PE A JE 1
FIE LS 2. PR, mEEE. &
A, A

MERIE « [ESLRFE NIRRT
N4 E B R

FHXH « HEF

5 ¢ KRE 2011-143383
HEEAH A - 2011/6/28
ENAOR] . AA

ESRVA NS

AR ¢ I INRCEE AR D IGHEEE O 2 D EAZER AR
DAL DR E
ﬁﬁ%:m%ﬁz‘¢W%%\%MEm\¢
FHERIE - ENLREE AR KRS
FHXH : HEF

5 ¢ KRE 2011-108253

HFESH B : 2011/5/13

EHNAOR] - AA

ORIt (FE1 1)

LB L ES HRR A B o 3E MR EKH AL &2 N EL g
DAEEY) . M OGEAESEY) & F O T I ER AL
El e

FHAHE  PNEOE, LS. milEd, 8
HHEF. HEAFFILT

FERIZE L RFIE N RS
PCT/JP2007/001081/W02008/41370 % &k % Z»
2011 -7 A 20 H (ZEE) 20114 11 A 15 H
CKE)

(£ Dfh)
R— LR—

http://www. cira. kyoto—u. ac. jp/j/researc
h/eto_summary. html

http://www. cira. kyoto—u. ac. jp/eto/

6. HWFFERERR

(D) WFgER#H

iLiE iz (ETO KOJT )
TR - iPS MIRRATFFTAT - #id%
MoK : 50286986



