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ZHEMEER AR 5 BF
Department of Pluripotent Stem Cell Biology

etEspile 22 ERFF OIS RN, a5 2 T OO R bfid~& 36T
THRENE L TERSIND, 47 \%’T  ZOZRMEHIES 20 T ORI Z AR LT
MEEEDO TN D, L0 BEEICIE, (1) Rz 2GRy bV —27 bzt
T FT A v 7 HEEEREORT. (2) SMEICHE D ZREMNERT T 0 7T AOEB A T =X L
DOFFMT, (3) ZHREMEZMERF 2 FATHI S FRB OfRT, 72 EOT —~ THEBIE 2 0 T
WD, 2O XD pitgEAE U, MBI S BRI 1 7 T AlEAE O FAR R
EATL L2, EmAEEL LTV,

Pluripotency is defined as an ability of a cell to differentiate all types of terminally-differentiated
cells in an organism. We are studying about the molecular mechanisms determining cellular
pluripotency in mouse embryonic stem (ES) cells. The projects are divided into 3 subjects: (1)
Analysis of the functions of transcription factor network and epigenetic mechanisms to maintain
pluripotency, (2) Analysis of the mechanisms governing the transition of transcription factor network
during differentiation, and (3) Analysis of the molecular mechanisms that direct the maintenance of
pluripotency. We aim to reveal the general principles governing the regulation of gene expression
program in cellular differentiation.
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BRE Staff (2024.3)

e B4 Name and Position
FEN s Hz Hitoshi Niwa, Professor
[ 5 A WEHHZ Masaki Okano, Associate Professor
iR R Bh# Mitsuhiro Endoh, Assistant Professor
R 2R Hfr e B Tamie Endoh, Technical Staff
BE =T MR Aiko Koga, Secretary Assistant
Lusubilo Mwalilino KFBEA Graduate Student

JTTEESEE  Staff in the past (2018.4~2024.3)

EA-T] Name 1TE555AR TR R B
[LFE B HE+  Mariko Yamane 2016.4-2018.12  HWF%EE PSR

A AE Kumi Matsuura 2016.4-2021.3 Hatrite B REAR KRS



FHAZRBIEE  Projects

ZREVEREHIN I, BV~ AR 2 & CORE MBI LT D RE S (ShelE) ZHE
BLE-EEH af@%%n@h TSRS D, v U ARABBICBO T, ZREEE AT S
Rl XA AR S B 5 R % LIE D < ORI O B —BMEICFET 5, Lo L, IRCHFEET D ZHE
PEAAACI, WO R R AR W TR A CER 21T O 2tk L L CRBNCHZ 0 #E
FFcx5, v U AMEasHila (embryonic stemcells:  ES #lifi@) 1%, D X 5 R IEFIRICH K
ERRES S E%ﬁ%&bf@@fl%lﬁuﬁiéhﬁo%@%40$ui bl ZREM
?m%@k@% L CHREMEZHERF L B R ZHET 2 D, 43 F-BERE DRI 1611

BNl BT E 72, 2006 F-OFFERI L1 i%ﬁ@@&%@@ﬁii T DERIRASE
ngt/TﬁbLtW%&azéoL#L\éa&ﬁof%&k ZREMER A 2 L E T

Sy FHEREDRIA SN2 LIS WD, X 1T OFRIC BT LIS 29I, IERF
ETEV = XT 4 v 7 KEEIC K D SRR F B AR - B AR O SRAT % i T C
W5, ZOBEEIEIC, BBERNFR Y FU =212k VTV AN ERA Lo EiEm & E
TORERARFHOMA L, =T 4 v 7 HIEEINERER 7 & B Lo bR a2 81
ET D ERIFEEOMI L3 bhb,

1 BERFRY NU—J IV TFVAIZHE L EEGERET DZEARFTED
A

LIF 3 7' /V AJJi%, Jak-Stat3 #2#& & Akt-PI3K #2854 L C, B72 DIEME SN 1 2 1%
AT 5 Z &2k, ESflifao B OB A28 L Ty 5 (Niwa et al, Nature, 2009), *44J)
FexlTKIE 77 I U —& Tox3 ZERIRER 7 & LCRIE L, ZiLh OMREfIT 2 D 72,
3ODKIf 7 7 2 U =BT BERBINTF(KIR2, KIf4, KIfS)HS, ZHREMEHERFIC SV CEME L TR
BELTWADZ LA, MEOHEICBWTREB I TV, Frald, 3 K2, Kif4, KIf5 O
FERERE &2 B T T 572010, 2D 3 DOBEIEF OB b 2T Dk )
y?T?FESM@%WWL\Kﬁ%ﬁ_iﬁﬁEsﬁﬁ@ﬁﬂEE@%T%EW:&#
5, ZNH3OOKIE 77 U —OEEKIENACERICYETH D Z L2 EEITHER L
koé%K\KH77§U*H%@%E.%@ﬁﬁﬁbﬁpié%bﬁ%%ﬁﬁ%\KH7
7 2 U —I2 kD HCOERHMERE. Nanog, Thx3, Esrrb &\ > 7= I DOHREX - D FEBLH N
IE LY D2 EaE R Lz, 2SO ERIX. naive MEHEMEZHEFF T DB RT3~ R U
— 7 OFEEE AT % ETEBERIA LB 2 TV % (Yamane et al, Development, 2018),

INFTIELNTZMAEZEE X T, KO TBER Xy FU—7 OFEAEITOWT
LT, BER TRy hT—7 L%, BEOBEERFAHEAICIEEZHIE L, s
TFNVAI S LTREIRTEDIRESL LTERSIND, ZOK, BEOEBERT
X, A==z o —7e EORETEE A LT, B OB R & W aR e

5, ZOWRERT-Ry MU —7 1%, m;ﬁm%@xybv J~EBEBET DN, O
BT HmOREEIL, EBAIOF Yy NU—7 LHFEINIERFDHEL 5 5, £,
8l # DERBIRFDEEEIZ R~ hT—Z XV HESND, ZD X9 7E 2 FIZHESTIE,

%ﬁﬁ%‘i.%@%% ETLRMERC, BRER 1Ry U —27 OHEIZ X 2 LAFT At O IZ D0
T, WG BBINAIEE & 72 5 2 & %7’ L 7=(Niwa, Development, 2018),
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2 <UXESHIRTHRERT S 2HRGRNBETFRERAZHETIBERTFI 7 Xy U
— 7 DFFHT

~ U A ES Ml ORI DIZH B CHEMOMERFIZIE, Zscand 21X L0 &5 25 2 B
IS TREDORBN, Ta AT EOHEFE 7 ) D LEEEOHERHICKLETH S Z ERME S
TW5, £ZTHAIE 2O 2 M BTEE s 1R O RIBRAY IS BL 4 Hil4H 9 2 55 5 kA%
DOFFFNCIRY ATV D, ZHLE T, EGET Nrobl (% 2 M B s 7 O JE B
ZEUNCHERF T 2720 OMEIE L L THRIEL TWA 2 &, MlaEEEEZEI T AT
FOEHEN, Zscand FBLDOF| &4 L 7225 Z L % 5732 L7=(Fujii et al, Sci Rep, 2015;
Futatsugi et al, Stem Cell Rep, 2016), & 512, 2 Ml BhEER T ORBELFHET H~v A X
— IR T & B 2 5TV D Dux % K48 SH7- ES M EERIFEENE Dux B85 728 AT
HZLIZE Y, Dux (2K % 2 MRy B EE s TR BRI EBE R OMET 21T o 7o, T ORER,
It Dux 8151 O FHGERIFEED . —18MD Zscand BT ORBLEZFHFE T HZ L &2 A
L7co Dux OFBLNHERF SIIRRETH > ThH | Zscand DFBUT IR A ZE—27 L LT
Wb L Z &b, 2 ka7 R » N U — 7 T negative feedback loop 23MF/ES 5 Z &
DRI NTz, 2T, Zscand \ZIENLCT—imMEIZIEMEL S5 2 e IEEEEs 7 & LT
Zfp352 #RIE L, OBREEMRNT Lz, LvL. Zp352 OREREITARE &5 negative
feedback loop (ZFWTIE S 419 D Z & 03 5 2272 - 7= (Lusubillo et al, Genes Cells,
2023),

3 TEV=RT 4 v/ HEAPEERT L HHRA L TR RE S o EAREOM
B

ESHIlZBWTIE, B b X7 ETrn ATHEBZRE, 7 o~F BV IREEICHE
FFENTWDR, ZORRRIRBEHERFT 2T 52y Tldde . Fox ik, ESHMIIRCRE
BT DHE AN T EFIACEES Myst2 & Mystd [ZEH L, 25 OERERRIT 217> 7=,
Z OFER, Myst2 K8 ES ffI%, M5 EAE#E CIIEEEOK T2 /R L, ZORIAT
Mystd RIEBEMABEDOEDL Z LICE VR L, —H T, ESHMIBIZENTH Myst2 1XZ 41
FCHE STV s oMifafE & FIRROMBEOEE R AR L Tz, 22T, &2TO
Myst AR DOBEREZ WAL 5 729012, Myst ARICHA L THEEN DK T TH 5 Meaf6
WZOWTHFHER ) v 770 N ES Ml E B L. ZOBEREZ T L7c, 35 &, Meaf6 K18
ES Mflald, BRI E e /IO HE 2 E 1 Ulc, BRIRWZ LT, Meaft RiEITE
AN TEFMMUIZIFIZE L ERBEL 5 2 7257205, Myst2 & PHD finger [K]7-(Jadel,
Brpf3 72 &)Y OMAE/EHZHER L7z, 2L V. Meaf6 2%, Myst A 1K stoichiometry
HIFEHEED & 5 Z & & W 5 23T L 7= (Matsuura et al, Exp Cell Res, 2020),

60



X Bk Publications

Mwalilino, L., Yamane, M., Ishiguro, K., Usiki, S., Endoh, M. and Niwa, H.: The role of
Zp352 in the regulation of transient expression of 2-cell specific genes in mouse
embryonic stem cells. Genes to Cells, 28, 831-844, 2023. Doi: 10.1111/gtc.13070
Shimada, R., Kato, Y., Takeda, N., Fujimura, S., Yasunaga, K.I., Usuki, S., Niwa, H., Araki,

K. and Ishiguro, K.I.: STRA8-RB interaction is required for timely entry of meiosis in
mouse female germ cells. Nat Commun, 14, 6443, 2023. D0i:10.1038/s41467-023-42259-
6

Sano, H., Nakamura, A., Yamane, M., Niwa, H., Nishimura, T., Araki, K., Takemoto, K.,

Ishiguro, K.I., Aoki, H., Kato, Y. and Kojima, M.: The polyol pathway is an evolutionally
conserved system for sensing glucose uptake. PLOS Biol, 20, ¢3001678, 2022. Doi:
10.1371/journal.pbio.3001678

Horisawa-Takada, Y., Kodera. C., Takemoto. K., Sakashita. A., Horisawa. K., Maeda. R.,
Shimada. R., Usuki. S., Fujimura. S., Tani. N., Matsuura. K., Akiyama. T., Suzuki. A.,
Niwa. H., Tachibana. M., Ohba. T., Katabuchi. H., Namekawa. S.H., Araki. K. and Ishiguro

K.I.: Meiosis-specific ZFP541 repressor complex promotes developmental progression of
meiotic prophase towards completion during mouse spermatogenesis. Nat Commun, 12,
3184, 2021. Doi: 10.1038/s41467-021-23378-4

Naganuma, H., Miike, K., Ohmori, T., Tanigawa, S., Ichikawa, T., Yamane, M., Eto, M.,

Niwa, H., Kobayashi, A. and Nishinakamura, R.: Molecular detection of maturation stages
in the developing kidney. Dev Biol, 470, 62-73, 2021. Doi: 10.1016/j.ydbi0.2020.11.002
Matsuura, K., Tani, N., Usuki, S., Torikai-Nishikawa, S., Okano, M. and Niwa, H.*:

MEAFG6 is essential for cell proliferation and plays a role in the assembly of KAT7
complexes. Exp Cell Res, 396, 112279, 2020. Doi: 10.1016/j.yexcr.2020.112279

Tenjin, Y., Matsuura, K., Kudoh, S., Usuki, S., Yamada, T., Matsuo, A., Sato, Y., Saito, H.,
Fujino, K., Wakimoto, J., Ichimura, T., Kohrogi, H., Sakagami, T., Niwa, H. and Ito, T.:

Distinct transcriptional programs of SOX2 in different types of small cell lung cancers.
Lab Invest, 2020. Doi: 10.1038/s41374-020-00479-0

Nasser, H., Adhikary, P., Abdel-Daim, A., Noyori, O., Panaampon, J., Kariya, R., Okada,
S., Ma, W., Baba, M., Takizawa, H., Yamane, M., Niwa, H. and Suzu, S.: Establishment of

bone-marrow-derived M-CSF receptor-dependent self-renewing macrophages. Cell Death

Discov, 6, 63,2020. Doi: 10.1038/s41420-020-00300-3
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https://doi.org/10.1016/j.yexcr.2020.112279
https://doi.org/10.1038/s41374-020-00479-0
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10.

11.

12.

Hamidi, S., Nakaya, Y., Nagai, H., Alev, C., Kasukawa, T., Chhabra, S., Lee, R., Niwa, H.,
Warmflash, A., Shibata, T. and Sheng, G.: Mesenchymal-epithelial transition regulates
initiation of pluripotency exit before gastrulation. Development, 147, 2020.
Doi:10.1242/dev.184960

Ishiguro, K., Matsuura, K., Tani, N., Takeda, N., Usuki, S., Yamane, M., Sugimoto, M.,
Fujimura, S., Hosokawa, M., Chuma, S., Ko, M., Araki, K. and Niwa, H.: MEIOSIN

directs the switch from mitosis to meiosis in mammalian germ cells. Dev Cell, 52, 429-
445, 2020. Doi:10.1016/j.devcel.2020.01.010
Azami, T., Matsumoto, K., Jeon, H., Waku, T., Muratani, M., Niwa, H., Takahashi, S. and

Ema, M.: KIf5 suppresses ERK signaling in mouse pluripotent stem cells. PLoS One, 13,
€0207321, 2018. Doi: 10.1371/journal.pone.0207321
Yamane, M., Ohtsuka, S., Matsuura, K., Nakamura, A. and Niwa, H.*: Overlapping

functions of Kruppel-like factor family members: targetting multiple transcription factors
to maintain the naive pluripotency of mouse embryonic stem cells. Development, 145,

2018. Doi: 10.1242/dev.162404

EZE . #5HSR Publications

1.

Niwa, H. and Mwalilino, L.: Ensemble of old and new techniques escorts ESCs to bona fide
embryo-like  structures. Cell Stem  Cell, 29, 1423-1425, 2022. Doi:
10.1016/j.stem.2022.09.004

Endoh, M. and Niwa, H.: Stepwise pluripotency transitions in mouse stem cells. EMBO
Rep, 23, 55010, 2022. Doi: 10.15252/embr.202255010

Niwa, H.*: The principles that govern transcription factor network functions in stem cells.
Development, 145, dev157420, 2018. Doi: 10.1242/dev.157420
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fgisrEE s 5

Department of Cell Differentiation

WAL - LA S AT DR S N DA & 0 - USRI 5 Z L 2 BEE L LT,
Rk O FRERE N R 2 IV, MO B CHEREE & 20 LREA LT B,
B L OULE R DR "‘bEI’J n‘ﬂﬁkﬂ:éﬂé%% COWTHENT LTS, dfsEsfilfie DA A A
= AL Z RS 27200 IEYERSHAE ) i (i 2 3 (LEk a4 5 B2 R DML & B 15
LTW5%, MK LF%?J@%%’%@?k$ﬁ3.¥@n’?ﬂﬂﬂlﬂé%%ﬁ/ﬂ/ﬁﬂﬂ EHfFESLZLICK
. MAETERGEE 2 9 5 5RO Z B L T\ 5,

We aim to unravel molecular and cellular mechanisms underlying the development of the
hematopoietic and vascular systems. Using an in vitro differentiation system of murine embryonic
stem cells, we are trying to identify the genetic program by which the hematopoietic stem cell's self-
renewal capacity and multiple potentials are established. Our system also makes it possible to elucidate
cell biological functions of angiogenic growth factors and transcription factors, providing a clue to
how the morphogenic activity of endothelial cells is regulated by angiogenic stimuli to form a
hierarchically organized vascular architecture.

(@)

ES cells ‘ éy Smooth muscle cells

. .- e - ® e CRe ;.., " §
Lateral mesoderm formation ' IL&P FI:::-I;sJ z

Hematopoietic {}
development
@ é? Endothelial cells

Hematopoietic
progenitor cells

Upper left: Schematic diagram of in vitro differentiation of ES cells into the hematopoietic
and vascular lineages. Upper right: Hematopoietic and endothelial differentiation of ES cell-
derived lateral mesodermal cells in culture. Lower: Morphological changes of ES cell-derived
vascular endothelial cells. (A) Wild-type, unstimulated. (B) Wild-type, VEGF-stimulated. (C)
Foxol-deficient, VEGF-stimulated.
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BRE Staff (2024.3)

28 4 Name and Position
AN IEERESS Bz Minetaro Ogawa, Professor
AR B Saori Koga, Assistant Professor
faH =T KR4 (f+)  Mariko Tsuruda, Graduate Student
ko ST WroEAE Wenxiao Du, Research Student
mH = FERAE (2575)  Satoshi Takai, Undergraduate Student
Txkm B PR (E757) | Terumasa Chijiiwa, Undergraduate Student
JCTEFE®E  Staff in the past (2018.4~2024.3)

) Name TEFEHARS EEREA
# BT Xueyu Zhao 2021.4 -2023.3 KEFRA (EL)
KNl % Tsuyoshi Osaki 2021.4-2023.3 KFpedE (EL)
FE%  HFE  Rika Isechi 2021.4 -2023.3 KEFBAE (B+L)
MERE OB Daiki Gondo 2020.4 - 2022.3 KREpiA (Bt
AR Ai Araki 2019.4 - 2021.3 KEFREA (EL)
THE AR Mai Kiyono 2018.4 -2020.3 Kb (E+)
KR & Shogo Oshiro 2017. 12 -2020. 3 AR (GRS
E KRR Mika Naritomi 2017.7-2021.3 FEAE (EFEL)

Katrin Frenzel

Katrin Frenzel

2023.11 - 2023.12

A F—=E
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FRZRBIEE  Projects

1. EMmEMERORE R =X A

ASHOEAR AT BN T, AN IN S SE Tl & 5 AR f.ERk o pE A 2 PRSI
LIRS, ARG L 0 ORI THAE L, IR AT A R TlRACHIIC B BB E & 3 D 1 M & AR
UG & W5, BARIE M2 V3o AR AR 7T 2 Ralk LKA L R W REED AT D, IN
P FEOIAA PN PN BREE 0D 3 M P R V3 of i e 7 68 3 AR i i TR R L 4k g
% 2 DT B M2 ST & 7o (Yokomizo etal. 2022) . — 77, & MEHAI LA D AGM
(aorta-gonad-mesonephros) FEIIZ I\ THMIREIRO E IMAMERN AR S FBAET D, £T1E
MAERN R & 7 Ui meEs iAo b U, 2B FFcBE) L CrEmermiaic o b4
5 EBEZHLILTWD, ABFZEIE, Sl PEN AL & i i O AT 2 oL, ~
7 A ES e & & i 2 oLk 2 55 E O Z B L T\ 5,

1-1. BN R ORI 5 BMP4 DR%RE

~ 7 A ES flfu) 5 LEEE LI R IREEMAL 2 OP9 A k1<l & BEdE S § THR R
T 5 & dEMmPEN MG & VE-cad CDA 1 RITBNHIAD 2 A48 T, sl R fn a2 2h =8 L <
HMET D, ZORERICERED BMP4 ZUSINT 25 & IR IREEAR AR 2> 5 1 ifn 4 PN R A
JA~D L MERE S 41, & 512 VE-cad'CD41 T HIBEHIE OHFE et S D Z & R L7,
BMP4 X ES il O FIEEERIfE~D /3L ZRET 2 Z E B HAL TV D25, i PN Bz Al
DIEERETIERLH D Z ENH LI/ > 7 (Tsuruda eral. 2021), ES AR & i
A~ LFEE A R 5 OICH AR TH 5,

1-2. EMEHIREZ R/ < 2 MR OHT LW R AR

TERIEZ EDOT LA —KISIZBED S~ A MkX, & siZicds &1 H
ITWD, =7 AR S B L 7 G MmN EGIE 2~ 2 Mgz =R L < b S 555
BREFTI-NTHENT L=, Z O R T, ~ A MRS a2 R SIc 8 ET 52 L %
O Lz, 51T, =0 AREH S B U 7= dEm N B iR 2 i A~ 7 A D EREN ~
i 5 & A AT~ 2 NBIIC b9 5 2 & & R Uz, @i PN BRI 3 i ifn. 6
fa P4 & BRI~ A NI AEFEA L, ZO— A EEN~ A MIIRICH 532 iTRENE
DRI I 37z (Tsuruda et al. 2022), ~ A MO AEICET 287 Rfim L 20 <
A AR D% A LIRS KRR N RTE SRR RE & & 0 X 5 ICBIR T 2 092 T 0 1T
mHEWREEND,

1-3. SN IR b & MR % 3L E T 2R R OB R

ES Ml & & M apHifie 2 /0 bk 8T D E5 B R A RER T 572012, ~ 7 AR HEER
U 7o i P N B2 R 20> & 3 i AR & 358 4~ D B S A W E L7z, JRZE 11 B AGM @
7 L Y& ML % Stem Cell Factor (SCF) & k &1 2 iR 7R = F L (TPO)DAFAE FIZEEM &R L .
FWEB6E M e 2 R o sl /b S8 5 Z L lckEh L7z, BRZE 10 B AGM
DOIEMMEN AL SCF & TPO IZhN 2 Tl E Ntk s 7 « — & —Hila e LTHWA Z
Ll LY EmEBME~EFE T D Z LA R Ui, S fEiifE o LIRS 7T
VRS DR AE DT PR AERMETE(LT 5 Z R IS5 (Morino-Koga et al. 2024)
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https://doi.org/10.1038/s41586-022-05203-0
https://doi.org/10.1016/j.exphem.2021.08.008
https://academic.oup.com/stmcls/advance-article/doi/10.1093/stmcls/sxac001/6516993?guestAccessKey=9570bafc-827d-4986-a02b-1f1b6407d37e
https://doi.org/10.1073/pnas.2404193121

2. MERROMIBEDZER A =X A

M OFAL, A EMIE A S 06 U 7= 1 PN B AR 23 AR Y 70 I 3 2 k4 2 IR
TERGEFE, BEFEOMAE 26 # 7o 72 i 23 M3 L CREEIED & 25 MiE 8 ~F 4 2 a8k
MR AR CHETT 3%, ES MIE2> O B NIl Z /0 b L Can =— %2k St 58548
R, MIRfEEE - EE) - MR A FEMICBIEE L, A ZME T 28 2 A1 oMl
EFER BB B fRIAT 28NV AT A Th D, AFZEIE, MEH AR TGS LizImE
W EHE OHIIE R D A B = X L& L, M8 #5424 2R 9 2 5350 B
%% H¥ELC\5 (Tsuji-Tamura ef al. 2018),

2-1. MENERMIIZIST 5 Tagin/SM22 O & H A MR

T FUREE X /XY Tl D Transgelin/SM22 13- 1E Al O~ — 1 — & L TH LT
LA, MAENEMIE S SM22 258425 2 L& R L, ~ v &2 ES Hifam 5 LakE Lz
MAEPNEAIREIE VEGF BRI INE L CHIfaf R 28 Z 9723, 2> T SM22 'rE—
H—DIEMEAL & NTEME SM22 & 2 /X7 OREIN B LTz, ~ 7 A RRFREZED & PN Rl
T SM22 # /37 OFEBLDHERR S v, M HT A FR C I AE N BRI AY SM22 & 385 =
EERMBDTHLMIZ LT, b MFFHEIRN MR (HUVEC) (23T SM22 @ 32D 7 A
VT x—b% ) v BT T D& VEGF AHE T TO MAERREE DAt S v7- 2 &
B, SM22 (XM EH AEZ I T 28 (ADT7 4 — RNy 7)) ZFROZ LB LN o7
(Tsuji-Tamura et al. 2021).,

2-2. Foxol (2 & % &N AR HRRED ST A 1=K L

FOXO1 IHHaBEHIIHICT A h— v AFFE A EC&E 2 H ) IER - L LTabhTwn
%o Foxol(-I-)y~ 7 A XMEH EDEEFEIC LV RAEBIE L 70D Z & | Foxol(--)~ 7 A ES #lifd
DB EREE L & WAL VEGF fA/E P CHMET 5 2 N CETHRERFELZ R
T e, MAEFHAICRIT D MENEHIEOMEIC FOXO1 NUETH D Z & 2Bl
LCWe, ¥ 7 A ES Al o biFs L= s N ECHIIE 2 VT, FOXO1 234 PN R
N A ARHET 5 7= O OIEREIE T 2 -5 L, Ppplrldc 861 % 5E L7-, PPPIR14C |
IAVURHAR AT 7 X —1F8 (MLCP) Offiifth 7 2=+ N CThH D PPl Z[HEFTDHHX /X7
ThHO, IFVUBREOY VLA EET D, I AV VBB U i PN R AR O ff
ELME#H/EICHLETH D, FOXOI 1% PPPIR14C D3H AN L C MLCP OfEM: A2 L
MENEHIIZBIT D I AT VBREO Y Vb E R EARET 2 Lick . ﬁ
AZEICHET D Z &2 LN Lz, ZAuE, FOXO1 &M L7 A& B o8 7= 2 i A
HN=ALERETHHOTHY | MEREICET 2EMOEIOH 72 57, BIKIZI T 2 i
ERERIEENTORBIC L EBRT A2 b D L HfF IS (Tsuji-Tamura et al. 2023)
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X Bk Publications

1.

Z

1.

Tsuji-Tamura, K. and M. Ogawa. FOXO1 promotes endothelial cell elongation and angiogenesis
by up-regulating the phosphorylation of myosin light chain 2. Angiogenesis 26: 523-545, 2023.
DOI: 10.1007/s10456-023-09884-7

Yokomizo, T., T. Ideue, S. Morino-Koga, C. Y. Tham, T. Sato, N. Takeda, Y. Kubota, M.
Kurokawa, N. Komatsu, M. Ogawa, K. Araki, M. Osato and T. Suda. Independent origins of fetal
liver hematopoietic stem and progenitor cells. Nature 609: 779-784,2022. DOI: 10.1038/s41586-
022-05203-0

Tsuruda, M., S. Morino-Koga and M. Ogawa. Hematopoietic stem cell-independent
differentiation of mast cells from mouse intraembryonic VE-cadherin® cells. Stem Cells 40: 332-
345,2022. DOI: 10.1093/stmcls/sxac001

Tsuruda, M., S. Morino-Koga and M. Ogawa. Bone morphogenetic protein 4 differently promotes
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embryonic stem cell-derived mesodermal cells. Exp. Hematol. 103: 40-51.e7, 2021. DOI:
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Tsuji-Tamura, K., S. Morino-Koga, S. Suzuki and M. Ogawa. The canonical smooth muscle cell
marker TAGLN is present in endothelial cells and is involved in angiogenesis. J. Cell Sci. 134:
j€s254920, 2021. DOI: 10.1242/jcs.254920

Tsuji-Tamura, K. and M. Ogawa. Morphology regulation in vascular endothelial cells. Inflamm.
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SRl REE S 5 B
Department of Cell Modulation

FL7=HOHETIE, ZREMESMROFEN LR ONTZMREZ S LIC, FrLWEEa T
k DR EAUCEE D S EFIBAR 21TV, HiEZ Ny RY A R~JRiT 5 2 & BIEICHZE %
HEDTND, FIT I LB XA T Z—% 0 100 AL EOZEE) S iPS Hllfa ks 7
AT, U Y —2E L, BHHER OMEE ~lA T 5 SRS, —EE MR A 77U —& L
THRME - BB L T D, BB CIE, IR EE T OLRIZ X o Tl 2 2 e RIVHR
JESCNER AR ZE MR R B SR B A Ul T, iPS MR & BB OER T & 2 R
KM E NI OFEE, MREMRNT, FAIBRR 21T > T\ 5, A ICBEFE L 7= 3B Nt v
7 AREREMRATIE 2, BRERBIAZ L E L, TORIKNOMANIEZ D T\ D, £
7o BURBICB W, ERIEZRREH TH D, —J7, ES/APS ML A L R AR MSC) D
FEAERIRC LRI & I L. ZReMEERMIIED S O MSC O LA N L=, Ix T,
FHE LT MSC BN EBET L~ R L THEN THL Z L2 bn e Lz,

In our laboratory, we are conducting research based on the knowledge gained from pluripotent stem
cell research, providing new concepts and developing drugs for the treatments, with the goal of
delivering new drugs to the bedside. Using the newly developed Sendai vector, we have established
iPS cells from over 100 diseases, and have made them into a resource that will be distributed to
researchers at dozens of facilities. In addition, we are providing and registering the disease-specific
iPS cells as a cell library. In disease research, we are studying inborn errors of metabolism caused by
mutations in metabolic enzyme genes, age-related neurodegenerative diseases, and autoimmune
diseases, including induction of target cells from iPS cells, functional analysis, and drug development.
Our study revealed the abnormal phenotype using an originally developed in vitro method for analysis
of neuronal synaptic function. We are also investigating the causes of the abnormal phenotypes and
developing drugs for several diseases. On the other hand, using ES/iPS cells, we have elucidated
developmental origins and differentiation pathways of mesenchymal stem cells (MSCs), established
the induction method from ES/iPS cells to MSCs, and demonstrated that the MSC transplantation is

effective in treating disease model mice.

A wean B IY
BE i A ,
B A Al iPSHIE 37
Qe p
\ _4 LT 7) 5 \
| o Oct3/4, Sox2 RERAEER _Fﬂlﬂﬂ__ 3 0
KLF4, cM = - . MAP2/blll-tubulin/Hoechst
Jl cMyc .}. .\. 9 C o ubulin/oechst
RO 4
o, e~

|

EEOFRE-REORALTICESCEAHR

HEEMEOBEE(A). iPSHIFEOIO=—(B) & PSS KD MHEHIR(C)

68



BRE Staff (2024.3)

Al B4 Name and Position
LR R Az Takumi Era, Professor
W IR B Tadahiro Numakawa, assistant professor
BN WHZE R Yuji Yokouchi, Researcher
Jing Pu B Jing Pu, Researcher
URE  EnE it B Tisato Horita, Technical assistant
ik RNHA KFPeE Yumeng Zhang, Graduated student
Lee Ki-Seok KRFFEE Lee Ki-Seok, Graduated student

TERE

Staff in the past (2018.4~2024.3)
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eSS Minami Soga 2009.4-2022.3 RFpeA, o BEARRFRTPE
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=
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BT AT Youko Mashimo 2015.4-2019.3 KRB

ILiE  Hik Shinya Eto 2014.10-2018.9 Kk R Ty —FE
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HZRBIEE  Projects

1. BEVEMEEERNNG D iPS MIADRISL, /N7 Bk L 2E O ~DE A

#epi O BEEER OB L0 iPS AR N O KRS HORARKEE IR (124 FRIE, 366 JER]) &
M4 LR, 187 JEF)DORINL L NUEZ T, 2D 5 B, KRG HRMRMEZ IR > 5 |
74 BEB1S6 SEFI O, IMEHIRE A D 54 FRER, 89 JEF D #ESF 1 3k iPS AIAR(1 JEBI 25 10 R
. GRF 2,450 BREA ) A RIS Lo, B0 4 REE. SARFEITIE. 19 A, 50 Bl RN LT
iPS M@ 50 Bk A 72 IZEMF BRC 1288 L, HINOBERLIZb D LHGhE T, O~ 1678
DOF B iPS i 2 8 8k75 Th 5, 215 D iPS FlfaiL, BEAF BRC 205 OEAR LIS T,
T CICREOMIEMER > (BE 40 fagk L ) ~DRAmZ1T -7,

2. iPSHREE HW= KB

JeRACHI B EIE & 13, B, IR, 7 2 B ORKE., WTIharoBREIZE -
THEZ D, MR - ISR EDRIETH D, IS OB aF AR X HIEHEIR T 23RA
Thbd, ZL BTRAPRIEFEZERICH D, TOEIEERTHRELLAT D, ZOFTHIFE
Rt THDH GM1 T 7' ) 4 K= A(GMIG), T4 + ¥ ZIHE((TSD), ¥ 7V K—v
A(SD), I— =¥H(GD), =—~ v 7 CHNPC) % EITHIEL T\ D, Ziuh DA
Tk, KEFEES DT VAR =X —OHE Th 5 TR E ORN TOZFERE LAk
%, BEFZENZEN 12 N0 HTATHY . ST, EWIZ 500 4L EOBENND &
HESND, MA T, TIVINA v —I{OMEIE e E O EIT> T\ 5D,

2-1. R TS ABREDRE

PR DOFEE FVEZ ML L, 358 LoD > F 7 A E2 A A —Y 0 728 b
fEAT 9 2 JFIEZMESL LTz, Bl S T 7 A TOMRYRED B U RE DG 728K T U 5 el Ok
RERE £ A GMIG, TSD, SDICTH LN E Lz, ZORBAIET L~ AOHMES
FOMBAETH A7z, M T, SDIZT, BT T ATOANT T LEREDEFE 72
SR WO BERER R A S8 Lz, GMIG T, IR R RN RS O S %
M2 CTEEIEL LT, INHORBIAZHFH TE L0 T, HRHREHEOEEN Z DR
THRERECHIESE DR L 7> TWDH Z L BN E Lz, £72, GMIG 12T, st
HRMERD IR E b ALEN T S AR A YGEIE L L b E LT,

2-2. U F T RABEEER Y Do OfFA

SD Tlid, BB TRBURNTCT T T AWE(TF 7 K Y — L) DO 7 0 7 4 — NRNT D
B, YT ARERG 0T T A NEOEEICBE T 5537 (SNARE E H)Of B 72 R BUK
TEPo XX —REHCEGT 2BREOAERE TR AL, o —RFEHzo0»
Tl 7 a—AMKFEHED ATP OREA O TR CHBEE AN CIEF AR Rk 7
Ly T ABREIR T 25 & T2 b, T RICBWT, B 3L X —REHEDIK T
PERERFE DO —KER-oTWNWDHZ EEHLNE LTz, —H, DT T ARG Tl A4
VIR TNV I VR RIRE AN T AT FOVOFRBLEE NG LTV D 2 &SRR
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3 Al ET VEN T OA NIERERRYE 3 A, TRBREEA 2 I (fl 5 4L R AL S8 E R ),
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MIPRBET NV~ U ZAOMIREEEFIC X 5 HEEGEREE OMET A MmE L, AR E2EED
SHET, EMmTHROLENRDH DL LW LNE LT,

4. BIRFEHET ) LREE) DI

B hOF 7 MCiE BEEWORIKE 2255 4 J7 O BT — 1 3% 5 R (single
nucleotide variants, SNV)23MFTE L, AL O BN M E 7 ITEEPHAG DI H 2 & T H 0
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HIICRB T 2 7 L VRE SR —HE LB 475 One-SHOT % BA%E L 72, CORRECT, MhAX 7¢ & D
PERIETIT 2 B OBEE THRIENVLETH 7208, AREF, 1 —EOEGEFRIEGEH, 2.
HEHE 70— EEINT D00 L I 2~ o FHiH PCR IEOBI%E, 3. HAImHEE
LA DO—RFREFIC L DB FEAY 0— T, FEfi - KT T& 5, MAT, 4. LR
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T, FEHEEM & a2 N Z2RERIED 1/3 FRE IS - B S8,

5. MZERBHfaOHZE

HBE R AN I AR D B BECHRNIAEAR I Z A < 2040 L, #fEFMR DTERE A © 6| SIRE
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2. Takumi Era Deviation and differentiation in mesenchymal stem cell. Online Trial Meeting
Synposium  “Stem-ness across plant and animal kingdoms ~their similarities and
differences~" 2020 4% 9 H 24-25 H % 53 [0l H AR LAY FRFR

3. Kajihara R., Numakawa T., Odaka H., Okumiya T., Furuya H., Era T. Drug development for
GM1 gangliosidosis using the patient-derived iPS cells. ZF18[F] HAFA[ERFSRE
20194E3 21 H-23H

4.  Odaka H. and Takumi Era. Patient-specific iPSC-based disease model of sialidosis revealed
synaptic dysfunction in neurons. Joint Symposium with Molecular Neurodegeneration - Meet
the Editors-in-Chief -, 20194-3H5H

5. Takumi Era, Derivation, Induction and Gene manipulation in Mesenchymal Stem Cell. The
25™ Annual Meeting of Japan Society of Gene and Cell Therapy. Symposium 5
“Cardiovascular diseases and Regenerative Medicine”. 23ed July, 2019. Tokyo.

6. JLRIE  iPSMla/mAa 2 4 < BTEEIE”  BREHDK iPS Mife & - 7o R R
filet & ZEHIBATE . 5 67 Bl H AEM - MG PR FINRE, R T A4 2019
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R L5
Department of Trophoblast Development

JERRITIR IR OATE - BB ICRKDT ZEDOTE Vg TH Y . T O BE ITESCHEE, RIT
KEARARE G IFEIERERORIERIK L 725, BERITHAIEOM CIES REFESNTY
HHD0, FOFECHEMAIIIMD TEEETH D, TDd, v~ 7 A EOERE M E H
WTHELNIEREREZE F~EAMET D Z L IIAES TRV, BBEO B 2RERE 2 O Ml
IXORFRMMAL & MR, SR (TS) MIlR X v BAT S, FA7=HIX, 2018 FITHSRTH)
DT kTS Mz RBRE N TERT D Z LIk Lz, & b TS #ilfiL, & ToXsEEMm
B SBFN~D U RE AR L7- F kAT EEH#T 5 2 LN HkA 720, b FEEoRRA
REREA R T DT OOENT-ET V0D, R HOMIEETIX, & N TS Mz,
t N OINEEAMER T D RO RHIEEERICH RS L T\ 5, BIfE, ZiD OmflluLs
BHNZMAEDED Z LT, v hOWHITA OB L RERENEMAEEL B L T\ 5,

The placenta is essential for normal development of the fetus, and its abnormalities can cause various
pregnancy complications. Although the placenta is conserved among mammals, its morphology and
constituent cells are diverse. Thus, it is difficult to extrapolate the results obtained using mice to
humans. Trophoblast cells in the placenta arise from trophoblast stem (TS) cells. We succeeded in the
establishment of human TS cells in 2018. Human TS cells can proliferate without losing their ability
to differentiate into all trophoblast lineages, making them an excellent model for studying placental
development and function. Our laboratory has also succeeded in establishing a new stem cell line from
the human yolk sac. We are trying to utilize these stem cell culture techniques to understand and

reconstruct early human development in vitro.

PEBARE  FHean  PREean
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Al B4 Name and Position
7L & BH Az Hiroaki Okae, Professor
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BA% WAL Keplfrse § Asato Sekiya, Postdoctoral researcher
BT HFEMER Aiko Koga, Administrative assistant
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FRZRBIEE  Projects

FLT= HNHIO THINEIC RS L=t - TS #ilfi (Cell Stem Cell2018) % AN, 7 LFREESAT
DBHFE ., R RS DO IEM P TEEAE DT, IKEEET VO E 2D TE 72, Tz,
EINAOIFIERICE b TS ffE 2424t U, LREMZEZ i L T\ 5, BARM 72 iF2em 3 %2 LA
TZRT,

1. b MEBOZBARIEEEE M.

bt~ TS ML mWEERRE 2 &2 b DD, Bl 8N, JLAEMERIR, 7 1rtkLrnm
—= 7R EICR LT T Th o7, £ T, & b TSHIlROBEESFMFOSEEZ1T-
7oo ZOREFR., BMP4 & miR D TGFR FLEAIZRFHIICIRINT 5 2 & T, ZEMREE
EINARETH D Z L& A Lz, I, Fie/ag w42 VW, b b TS flgickiT5
CRISPR 27V —= 7 %% L, b & TS MILDOHIE - 75k 2 HIH T 28 s 1 2 MR
R LT, TOREE, v b TS MlaOEMICEE 5T 2 a 1% 221, #ESREFEMIL~D
IR G T 58617 % 31, Al EEMIE~OMEIZBE 5T 285 1% 70 FE L7z,
[FE Lo inf 0 95 b BB RN+ THDH GCM1 & DLX3 IZHOWTEBNZ 2 » 7 7w b TS
fazER L, 2o DGR b MBI O SEIZB W THLI &R 21 S Z &
EHOMNI LTz, 72, / v 27 7 U b TS flildd RNA-seq, & A b AEHiIZ%F 9% ChIP-seq,
H3K4me3 (Z2%]9 % HIiChIP #Efi L. GCM1 & DLX3 O —47 v MEGFE2HERI L, &
512, B R TSHIBEIZEIT D CRISPR A7 U —= 72 Lo THELNEMRERE, ZETI
WESNTVWHBIGFUE~ T AOERRA L 2952 L T.(DE b~ 7 A0 TS Hilig
DOWFEIC LB IR BN TICIIREREORAONDE 2 L, @Dt FE~ T 2RO EEFER
MO MEIT L PmEEFIc L > THIB SN TV D Z &, Bt OB/ SERI IS
T D~ U ADREBMIIIFE L2 WAREERE W e . B b E~ U 2D5EBRMY
OXREERE I ST Lz (PNAS 2023),

2. BMlE RV h OB
~ U A TIL, ES Ml & TS Hifu A #7553 2 R S 72 2 & T (Niwaetal., Cell 2005 72
E) L SRR OE A R E A BT RS TRIBRIICHEA TS, — 5. & N TIERERD Sy
EFERITHME SN TR o T, £2T, b b TS M85 % v, & b ES/APS
fan e TS AR FHEEAREN E D e et Lz, ZOfE, 7 —7%k b ES/PS flfaix
TS Ml ~& BFEIZ/HETE D08, 774 L8 ES/APS Mifaid /b TE vz 2R L
Toe 2D D RETHMOENDOFINZBHES 72, WGBS, RNA-seq, miRNA-seq Z1T\>, 7
F A LT ES/APS I Tl 19 FYAfA D miRNA 7 7 A X —(C19MC)7s DNA A FLkIZ
FoTHflaftTnad Z & EM BN Lz, —F ., A — 78 ES/APS Ml <> TS #ifc Tl,
CIOMC (I A FIALIRREICH 72, 7/ b - TES ) MEESIT 2 HWT CI9MC O 7’1
T —fEMEWRE L L 25, CIIMC A8 TS MM OMER B L O ZATH 5 Z &
(@) CIOMC % FEMAL S8 7= 7T A 280 ES/PS Ml TS M~ LMEARETH D Z L %
X 1kwHiz, £72. CIOMC IZ& EN 2 miRNA DX —7 v MELFOFRIZITV, p53 v 7
FIVIZEE T 28R FRED IR SN TWD Z E 2L L. (Nat Commun 2022) ,
F7=Bixe MEEN D TS M2 BN 9 2 FIEA ML L7223, oo MR SSIERE O w4l
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FNELEBLZ STV, £ 2T, BA7ebide MPFSER JUOERO R IR R OMNLIZ
HIM VATV D, B, JEEEE, FBEIIV TN LRI & AT IREE TR S LTV
T, . INPEFE, RO EREHIIE L RIS A TRER FTRE TR RV an L HERI L 72,
EEIZ, B b TS MO ESME AL TS5 & T, b MINEZEMM D Yolk sac
endodermstemcell (YS ffifld) %, & K ES/APS filan HF5E U7z F 5 E RS & E A
NI A RERLT 2 Z &I L, BUERERZRRT 20 T D (RIER),

3. b b TSHIRRZ FHWRBET VO3,

IR A, SCRBRD T ) L DH R ORI A K 0 A U SREBNHINL 0 25 V5 2
FRRHEE T 5, KRB O R E IO K 2B 52T 5720, A TS M2 8z L
oo FF. HIHEEDT 21T o728 2 A, Z OB BEARBEE I X 2 il E 5 10 26 LK
P2 R4 2 & 2B 52 LT, & 512, RNA-seq =° WGBS fEHTIZ X 2 2B/ 72 fbir 2470
RRRAFIE RO TSHIE CTIXREFRIRT D4 7V v FBEFORENIH S TS Z
EafER LT, 61T, EFmR TS MRTIX, BFHET L7 ) v MR TFO—2TH
% KIP2 (CDKNIC) DOFEB MR KA FEE SN2 03t L, kA g dsko TS
AR TIEFERRONRNWZ EE2RE DTz, 7 AREETEHWTKIP2 2/ v 7T v

FL7c TS MR 2R L7= & 2 A RRRAFR Bk TS Hifd & FRkIC, BEdfEEIZ K 54
fa B A b lo st LIPIE 2 3 2 2 R L7z, £, RabB ko TS Mgl
KIP2 % i B S5 & MilEH o IENFEI Nz, Lo T, &IRRFEEED TS
RO HEFEEE 1L, KIP2 OFBUR FIZL > T TE L 2 BB bn o, LLELD,
PRIE TS MR MRS OHEDOMIEICAH TH 5 Z L #EFEL 7= (PNAS 2019),

% < OIEYREOHE LRI AR IS RIE S 5 25, iR IR ORGEE)~ 5 TS Alifa 2 4657
T HEMIIMSL SN TWRY, 22T, V777 I 7OFEEZHW, EIRPEILIEORE
NS TS MR OFFEZ ATz, £T. MIRPIHIE X O O AR in 2 Bl L, Bs 1%
B E1T o 72, T OREE, W O BBHIL CRRMICRE T 25N 1% 3 fERE L
(HANDI, SALL4, ZFP42), £7-. Wil RERMILAZ TS MM O TR &2 &, Ml
EALE R Z T ARREA R S, £ 20, [FE LIZERER ISz, fila &2 i3 2 EH
ZEFO P53 DRI F v bR AT 4 7 ZEFAK (p53DN) Z il D S A I E A L 72, Z DFE .
SALL4 & p53DN Z3 A L7352 RY | TS flinkE OFRE 2 R IR 235 5 iz,

WIZ, IR TS MRS IS 2R R 2 HERF L TV D0 E ) R T 5720, ~Af 7 a7 L
A Z Tz SNP BT 24T o 72, £ ORER. 11 FYAMREREAL T, @HEEIZ LOH MMl S
7= (TNVIER]) . & ST 2D 7= & 2 A, LOH 28 3H TIE, RERHBEDO T LV KA L,
Ha S 2 BUCHIE S 5 14 > 7V > MEIE T KIP2 OFHEBIMH S TWS Z 2R L, %
Z T, SALL4 & p53DN (ZH1 2, KIP2 DFEELA —ReHIIZHN R 5 72 1T shKIP2 i #] 0D 55 7 555
felZJA L, TS MMdDOBNL AT o 72, ZORE, LOH A LNT-DIE, 39 714 T4 7
A EEFE LW LIz, Ko T, SALL4, p53DN, shKIP2 ##lAa&b¥ 5 Z & T, MliamEN S
BOEN TS AR BSLATRE CTH D Z LW BN E o7, b L7z 7u s 7Dk
% T, AREA 2 EE OHE C & 2 iz )= BE L 0 %R TS MlaZ s L, iiE
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