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TR L CREAREMRA2MEEET IR, 238,

TGF B BHEHI. MEKFEEH]. BMPH L JAKREERIN L2IERIRY 21548, < h
S5DOMAEHLED D EEED2ZETEIWVWD, TGFAFEER EMEKFEERITH B
EDEFFE LW,

TGF B BHEHI. MEKFEEH]. BMPH L JAKBEERIN LIFERIRY 21558, <
SOAEHLED I BEEDIETLIWD, TGF BFHEF| &MEKFEER] &BMPT
HBDIENTFFELW,
<ZHtER MR >

ARBICBVW TSRS S &, £RICEET 2% < OMIRICHETTEE
THH>ZEMEEF L. HD. BEELEHEEOBRMRTHY. RENKE
ILEEINZAROMBEI/EEIND, SHEBMERICIE. FICREINA
WAS, BIAIE. BEMEES (ES) #ERE. AT ZEetisd (iPS) MfE. BBHEICLY
Bo5N3 I O0—VIEMEDOKME (ntES) HIRE. HFE4ERE ( TGSHAR. )
. FEMEAETERERE ( TEGHARE. ) . FEMMEFME P SHBMERRRO LM
HERE (Museffifd) AEMEFE N2, FFE LWL EEMERMERIE. PSS LT
ESHIRE CH %, SEEMAMBEOBERIIBASMERTH D ENMFELL.
EREAXTHZ I EDNIYTFELL, EFNAXRTHZ I EDNILITHFTL
W,

iPSHERE OBLEFRIT LUK AB CTLAMTHY . EEOFMEEAMIEERT %
BATRIEREICLI>THEINES, 22T, MLERF&IE FxE
. Oct3/4, Sox2, Soxl, Sox3, Sox15, Sox17, KLf4, KLf2, c-Myc, N-Myc, L
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[0014]

-Myc, Nanog, Lin28, Fbx15, ERas, ECAT15-2, Tcll, beta-catenin, Lin28b
. Salll, Salld, Esrrb, Nr5A2, Tbx3ZF 7/ ILGlis1HFDEEGEFFHITELFE
MHABIRIN, CNSOMEERERTFIF. BHTHWTEHERLK., fiAEhET
AWTHRW, P tEFOHEAEHLE & L TIE, W02007/069666, W02008/1
18820, W02009/007852, W02009/032194, W02009/058413, W02009/057831, WO
2009/075119, W02009/079007, W02009/091659, W02009/101084, W02009/1014
07, W02009/102983, W02009/114949, W02009/117439, W02009/126250, W0200
9/126251, W02009/126655, W02009/157593, W02010/009015, W02010,/033906
. W02010/033920, W02010/042800, W02010/050626, W02010/056831, W02010/
068955, W02010/098419, W02010/102267, W02010/111409, W02010/111422, W
02010/115050, W02010/124290, W02010/147395, W02010/147612, Huangfu D
, et al. (2008) , Nat. Biotechnol. , 26:795-797. Shi Y, et al. (200
8) , Cell Stem Cell, 2:525-528. Eminli S, et al. (2008) , Stem Cells
. 26:2467-2474, Huangfu D, et al. (2008) , Nat. Biotechnol. 26:1269
-1275, Shi Y, et al. (2008) , Cell Stem Cell, 3, 568-574, Zhao Y, et
al. (2008) , Cell Stem Cell, 3:475-479, Marson A, (2008) , Cell St
em Cell, 3,132-135, Feng B, et al. (2009) , Nat. Cell Biol. 11:197-2
03. R. L. Judson et al. , (2009) , Nat. Biotechnol. , 27:459-461, Ly
ssiotis CA, et al. (2009) , Proc Natl Acad Sci U S A. 106:8912-8917
. Kim JB, et al. (2009) , Nature. 461:649-643, Ichida JK, et al. (2
009) , Cell Stem Cell. 5:491-503, Heng JC, et al. (2010) , Cell Stem
Cell. 6:167-74, Han J, et al. (2010) , Nature. 463:1096-100, Mali
P, et al. (2010) , Stem Cells. 28:713-720, Maekawa M, et al. (2011
) , Nature. 474:225-9. ICEREHDHAGHLENFIRING,

FHRRICIE. FEREMIC. BBIR (fF) OFMRE. F:EIR ((F) o4&,
BLUHRALEEL2ADD LBEREOABREOVWVThEEEINS L,
oo AMCIEEMRE. BB, BLTKREEHEOVWTNEEEINS, B
BT, AHERRIE. AIA L (1) HiEerilife. SMmeriRe. MEEEREHIAR.
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[0015]

[0016]

[0017]

sAEEr AR S OB (FiEsriife) « (2) MEEETERMR. (3) m
Wl CRAEMMAE. BEHIMMES) o U/ sk CRMR. AR, &
POMERE. ARMESTMARE (REMIRESE) . BHRE. FTHERE. SrEIEHAE. ISR
. PEiERE. REMRRE (Ao wMIRES) . BXHMRR. FRMRRE. BHIRE s & URERS
MRREFEDOSE LM GEIFIRIND,
<74 —TEZaetaiiR>

T4 —7 (naive) BULREMREREIE. BRAIKRICEULMEEZR/DEEE
MEMEETHDIN, BEFEMICIE. UTOL D REE%EHET 2 (Cytometry Res
earch 27 (1) :19 ~ 24, 2017) .

F—oBOOIOZ—HEERL., JOZ—DKREIIEFTSMLEBLY /M
Lo

Y—Hh—& LT, CD75, KLF4, KLF17&H LU TFCP2L1D 1 DL L= HIRT %

T LDNERAFIEINTWS,

T4 — TR R, BIAIE. TEROLIAFEICL > TEXRT S
ENTES,

NANOG & KLF2(D 1B #|F IR % FH\U % /5% (Takashima et al., Cell 158 : 1254
-1269, 2014)

5i/L/AdYF 4> avaEWSAEZE(Theunissen et al., Cell Stem Cell.
2016 Oct 6;19(4):502-515,)

HDAC (EX b F 72 F5—t) BEFRZRWVWSTE (Guo, G et al. (2
017). Development 144(15): 2748-2763.)

F7-. t2iLGo(Ndiff227[Takara Bio, Cat. Y40002]., NaiveCult Induction
Kit[STEMCELL Technologies, Cat. ST-05580]%>. NaiveCult Expansion Med
ium [STEMCELL Technologies, Cat. ST-05590174x &, FMfRMDF 4 — T HIZEE
MBMRRAMAEMEZRWT, 751 LRSHRMEBREREZBEET S &ICE
YEH I &HTES,
<774 LELLREMRHRE >
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[0018]

[0019]

754 L (primed) BLSEEMBMIRIEEREEOIE TS X MIEBLE
MEEFDOZHEERMERTH 2D, FEBICHBEERFEEALTELONS
—R A AT SRR £ NESHREA T NICRRE L, L&D T o
— BB E I TWRWEDTH S,

TS5 LBIZREMRRIEUTOL > M EET 5,

EHAOIOAZ—FEEZRL, OOZ—OKRIIPFF/—THBHLYKEWL,

v —H—& LT, CD75, KLF4, KLF17, SUSD23 & U'TFCP2L1IZREMTH Y.
CD57, CD24MFetETH %,

T LA FIMEINT WS,
<TGF B BHEFI>

TGF BREEHI & IZ. TGFR DZREADE AN HSMADA &< & FFILIEE
H#RETI2METHY ., SEATHIAK (FI/FEVZRBEKRFFT—E) 7
7IN—~DOFEEEBEETIME. FAIFAKD 7 ) —ICL BSMADD 1) VBB
Ib&BEETI2MWELIEIT SN, BIZIE. Lefty-1 (NCBI Accession No. & LT
. ¥ : NM#010094, b b : NME020997 AR S N %) | SB431542, SB20219
0(LAE. R.K.Lindemann et al., Mol. Cancer, 2003, 2:20). SB505124 (Gla
xoSmithKline), SB-525334, GW6604, NPC30345, SD093, SD908, SD208 (Scio
s). LY2109761, LY364947., LY580276 (Lilly Research Laboratories), A83
-01(W0 2009146408) H LUV TN LDFEFERENFIRI N D, TGFREEH
&, FELLIE, A83-01TH 5,

BERICZEENDTCFAEEFRDRE S LTIE. TGFREEFIOBEEICIH U
CIGFAFEEMRAHKIET 2RELETRIRYT 22 &N TE, HlxE. A83-01
ZRAWSEE. BE1~100uMDFEERTHY ., FFELIF0.5~20uM, &
UiFFE L IE1~5uMTH 3,
<MEKRHEFI>

MEKFEEHIL. Raf MEK "ERK 7 FILIRZERE (MAPKIRER) ICFEET 2 Y
VEREBERMEK (W4 MYz VEMEERE (MAP) ¥+ —+ MM+
VEIEFF—t (ERK) ¥+ —t) OEXT%ZBEET 2 & T, MAPKIRES % Bk
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[0020]

[0021]

TEHIENMONTWBIIMETH 3,

MEKREZEHIE L TiE, Blzid, bS5 XF=T (Trametinib) ., IEXF=T

(cobimetinib) . I AF =T (Selumetinib) . L 77 X714 =7 (Refam
etinib) . E<tJLF T (Pimasertib) . U0126, MEK162, ARRY-162, AZD833
0, ARRY-424704, GDC-0973,7RG7420, GDC-0623,"RG7421,”XL518, CIF,RG716
7,R04987655, CK127,RG7304,7R05126766, E6201, TAK-733, PD0325901, AS
703988,/MSC2015103B, WX-554, CI-1040,PD184352, AS703026, PD318088, P
D98059, SL327, W INLDEZMICEFE I NDRERGBENMIZETS
h3, MEKFBEFIILEFF L < [EPD0325901 TH %,

MEKREEXI D ERREIFRFICHRI NG, KESHOBERICH UMEKEE
BEABEERETE SN, HlxiE, PD0325901 2B WSIEE. BEE0.1~100u
MOEERTHY., FELIF0.5~20uM, LYFFELLIFI~5uMTH B,
<BMP>

BMPI&. BMP2, BMPAE L UBMPEA LMD BT L W BIRI BV &EHE—DD
BWPAZE (F 5 2 H% §FE L <IE. BUPATH 2, BWPIXIHILEMIBRTH D
ENFFELL, EMERTHD I EMNFHE LW, £ MBUPAE LT, BIAIE
. NCBI (National Center for Biotechnology Information) 77 twv < 3
V&S NPRO0IBD Y I VERES BT 25 VN VEREF LN S, BIPKE
D LFETEZH T SRY ZOMTH RUHEEBENHREAIET2 IS, B
MPIZFTHERINTWE 3 DEFERLTHEL WL, HlEIMOBREINLY VNS
EVYELCTFHAMATEEINEZY VN VEEFERLTE LWL, BEBRICE
F N BBMPODEREIZ. 0.1ng/ml~1000ng/ml, #FF L < &, Tng/ml~200ng/ml
. KYUTFEL<IE 5ng/ml~50ng/mlTH B,
<JAKREEFI>

JAKREE#lIZJanus kinaseZ[fHET 2 H D THNITRFICHIR I RWLAA, 5l
AI1E. JAK Inhibitor I (CAS-457081-03-7) . k7 7 F =7 (CP-690550),
xRV YF=J, NS F=7, INCBO30, VS5 F=7J, AID1480, 7
T 55 F =7 (SAR302503, TG101348), AT9283, AG-490, EXOF =7, WP10
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[0022]

[0023]

66, TG101209, #> KF =7 (LY2784544), NVP-BSK805, AZ960, CEP—33779
. /XY F=7(SB1518), WHI-P154, XLO19, S-)LF VY F=7, IM39923,
T/ FZT(VX-509). )7 25 F=7(PRT062070, PRT2070). 7 1)U
TF =7 (GLPG0634), FLLL32, FM-381, BMS-911543, 4 4 < F =7 (INCB3911
0). R7 4 F=7(ASPOI5K, JNJ-54781532), GLPG0634, GLPGO6347+ O %'
. 606976, VI T E—I. VONESL Y LRIDINFZT, DNFIF
= 7 (ABT-494), WHI-P258, PF-06700841, PF-04965842, PF-06651600, FLLL3
2. WHI-P97, CHZ868. VLo F =7 (GSK2586184) . NS-018, F7=lzZh b
DFEHENFEF LN, T/, JAKBEEFILKERFFT52002,700195265 258
BINAEOEFERATZIEHTE D, JAKBESHOFEAREIXFICHIRI N
T, BESHIOEEICH UJAKEEREZBERETE 20 AR, JAK
Inhibitor IZFAWLZIRE. BE0.05~50 uMDEERTHY ., 1FF L <130, 1
~10uM, £YIFELIKO.5~5uNTH D,

RENAMEFETIRICBVWTHVW LN EERIE, FICREINAWVA,
F A — TRZ R SRR I, TGF B FEEHI, MEKREEFI, BMPEH & TUNJA
KEEEFIANSBIRIND2ELLE (FFF L IF3EEELU L. ISHICHFE L IX4
&) ZRMUTHABTZIENTES, 8. ThHORTFIREEETS
LTHEMLTE LW, B, JAKRREFRISFERB D 52405BRICRMT 2
CEHTED, F/o. BWPIIEFESHEN L4REEITORMICEDHSZEHT
x5,

BE. TGF BFEEHI. MEKFEZERI, BMP & L NJAKREEFM S5 EIRI N 52580
EIZMA T, BBROWnt> FFIVEMEE] (CHIRIV214: &) AHRMT 2 &
£ TED,

T4 — TR R AR S & U TR, BIAIE. UT D& D Augits
HERATE 2,

- t2iLGo
N2B27 + PD0325901 (1 wM) +CHIR99021 (1 wM) +LIF(10 ng/ml)+Go6983(2-3
M)
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[0024]

[0025]

[0026]

Takashima et al., Cell 158 : 1254-1269, 2014

- 5i/L/A
N2B27 +PD0325901 (1 M) +CHIR99021(1 wM) +SB590885 (0.5uM) +WH-4-023
(1 M) +Y-27632(10 uM) +LIF(10 ng/ml)+Activin A(20 ng/ml)
Theunissen, T. W., et al. (2014). Cell Stem Cell 15(4): 471-487,

- tt2ilc +iWNT
N2B27 +PD0325901(1 wM) +LIF(10 ng/ml) + Go6983(2wM) +XAV939(2 M)
Guo, G., et al. (2017). Development 144(15): 2748-2763,

B, MBEFEEINTVWTEHELIWVWL., HHIVEELEAFERALTH
JVWLIERBWZFERALTELW, BEBEICHLCT, BIZIE 7ILTIY
AVR)Y, NSV R7) v, LY, BRI, ME7xR. 2-XIAT b
T4 /)=, FA—LT)EO—I, BE. 7I /8. L-JILYI V. 3k
WERTI/B. B3IV, BERF. B FEEY. mEME. REH.
EILEVEE., BEF. \BEIEH. Y1 M h1VQEDIDUEOMEEESEL
8%, BHIETSHIC, ROCKIAEF A EA TWTH &\, ROCKEEEFHIE, RhoF
F—t (ROCK) DIEEEAHMIHI T2 D THBRYKFICREI NGV, X
. Y-276320MERINES

REAMEFETRICSWVWT., T4 —JERSEMRllRsESEEEIE
FEEELTH LU,

BEEEBEOBE. BERBEI—FT VI LTHVWTHELL, 71—
S—HREEHAEBELTCELV, HEETZ 74 —MlgE LTE <4
M= 4> VCIBEDY D RRBFHEOMRIFHESMAZ (MEF) | STOXERZ, SN
L¥ERE, OPORMRE = /= IZC3H10T1 2/ A" IF S B,

RENFEFETRICBVWT, BEESNThNIEE. MEAEEASD
— T4V TMBINEBERREAVWTEBT 2L >TITHZENT
X3, A—T1 7B E, HEAREZEE T2 8REEERRICANL
%, YBBRBREEER &L >TITWE S, T T MlEAEE S,
MREOMEET 2ELTEEFRTHY., RABRETH->TEH., AT (M
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[0027]

[0028]

[0029]

BMAE) THo>THLW, flRE RYYIY RUAN=F>, 25—4
. TRFATVAY. T4 TARVFU ETIOVEE TRADU, T
VEIIFU ISARFY, T4T )NV STZVEVWSTEMEBS LT N
SOAAEITFONS, INSOMIEAEEIZ. HAGHLETHAVWLNTE
& <. BIZIE, BD Matrigel (FHAB) 2 & DHIREL S5 DIAEM TH > TH LU,
RENAMEZETRICBVWT, FIEERICL > TEENTON S,
R EBEERBFEEOREBTERERS (R7T7EHED) 2RI T TS
BIDENEFILL. TOLIBEER. BICRERXINAGWS, MEE
DEEMHZELEIEZ2EMTAINICAIE (FIZE, MEATN) v IRE
L&D —F 4V J0E) ShTLWAWEERSE. BLAIE. AIRNICES
NG B0 (FAIE. RUEROFSIFILAS Y1) ILEE (poly-HEMA)
 FEAFUHOREIFEMRY A —J (Pluronic F-127%) ZF7/zid') VIEEEE
LCHEEY (BIZIE, 2-X4 2 )04 NVAFPIFIVRRKR) L) V8K
B3 2KAMRY v — (Lipidure) IC&20—F 1 VB LLEESR
BRAFRTEIEILE>TITOYIZENTES,
RENMEZETRICBITS. T4 —JHLEMBRMRAEET 2RO
BEREFMHR. BFICREINRWA, BIZE, #37TC~#H42CRRE. #37C
~HBOCREENITFE LV, REAREFETIRICHITD, T4 —TRESEEMN
BEAEE T ROEEBRRRMIE. BICREINTEREOBRRETH
SWA, BIZIE, 2%~ HBKIEE. HWAA~HOARE DEEERIZHNFE LW
o Fio. HBEHEICOVWTER, HEETHNTHBERALSEE=F—Lad
H, BMERET 2 ENTAETH S, BRIIREABRENMEONDRY KFIC
[REINAQWD, FIAE, DA< ESTHBEME FFELLIE2~5HTH
%,
<KEHARZE>

FEDEIDBIFETIRZTI EINLIYREAREEZRTZENTES,
SEMBLEE (L, GATA2(GATA Binding Protein 2), GATA3(GATA Binding Prote
in 3). CDX2 (Caudal Type Homeobox 2) . DAB2(Disabled Homolog 2). PTGE
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[0030]

[0031]

[0032]

S(Prostaglandin E Synthase). TFAP2C(Transcription Factor AP-2 Gamma)
. KRT19(Keratin 19), ABCG2(ATP Binding Cassette Subfamily G Member 2)
BREDRENAREYT—H—D 1 EEULORRICLIYRFHOITONS, Fi
 INSTERUEDOT —A—ICIA THRIRADTACSTD2E & TENPEP % HIR §
LHETHD I ENLYIFE LW, T 5IT, ITGA6(Integrin Subunit Alpha
6) $ & U'HAVCR1 (Hepatitis A Virus Cellular Receptor 1) #FIRd M
THDZENFYFTFE LY, REANKEEIZ. BHEOCT4(0ctamer-Binding Prot
ein 4). NANOG(Nanog Homeobox). VIM(Vimentin)., SIGLEC6(Sialic Acid Bin
ding Ig Like Lectin 6) D' 2MTH 5, REHNEEMAZIZHLA-A, HLA-BAfE
MTHBZEILE>TERBOITOND, REAKEMAIZH /. JAR, Bello
. JEGR E DIEEREMAE R S LB L T, 198 REHAKTA JORNAY S5 —0D
Y4 7 ORNARIRENEE. TR ENULTHZ2EVWIHHEEBT 5, A
T, ELFS7OE— 49 —DBRAFUEENBVEWIBEBEET 5,

RENEEMREZEREY 240ICIE. REAREFEIREZT o LRIC
RENARELZENTI2IREZITIEHTES, ERIELEBOL D RRESH
REFENLRT—H—D 1 BEULORBRZEEELTITO IENTE S,
RENAREYT-—H—ZRVTREAREMRZHE T SRICE. &§¥—Hh—
SVRVEPERLTWS I EZHERICLTHLWL, LRBEY—H—F Y
NROBEHEID— RTZEETHIHRE RNANFEIR) LTWB I EE/IEICLT
£ LU,

RENREMEZ2ET 2MRER & Y REAREMBOZER GhH k.
IFREDZEERAK) 2T HICERINDIHAREE LTE, LRRENRE
EY—H—IIRENIIEET 29 FTHNIEEATH L, ik, 7749~ —
 RTFRIFLBFENICRH T 2LEMREZRVD I ENTE, FFL
I TilxE LR ZEDHIATH D, T INLDY—H—DELEFRIR
ERNZZER. hHDY—HA—BEFINATIIAITET514<7—
PTA-TEFEBTDEIENTES,

MARIER) 70—FNVFELREBZE/ 7A—FTIRETH>TEL, ThED
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kR, BEFICANORMZEZRAWTERT 5 ENTRERTH D, BEHRMIC
&, AEBAOIMGELRY 7 0—FILEDBEICIE,. BEICK> TRBES
TRIEULBRLEY—H—FVRJE, HD2VWREEDT7 I/ BEIZET D
F)IRTFREEHRLT. RREOEE FEPICHREL. ZRESYOM
BEOLBERICK > TR/BIENTRETH D, —AH. E/ 7O—FILHEDIE
BICE, ERORBEI WL ML SR/ SN & SHEEMME &
EHEREMAESETHALNA T R—THEOHFNSB/ZIENTES (C
urrent protocols in Molecular Biology edit.Ausubel et al. (1987) Publi
sh. John Wiley and Sons.Section 11.4-11.11) , HADEE & L TIE. Ak
D—ER(FIZ X, Fablfr) L/ ERRTUART (B2 &, —AHFvIT T TScFv
1 )DBIREND, FabB L UF(ab) M7 EDIMGBDOMFE T/, BLFIE
MICARMODFEICE > THERT B ENTES, Y—HA—DNEIV/IJET
H35E. MEARAAVICHTIMETHD I EHFE LW, Hikidmik
OIAEEZRWTE LW,

[0033] HELLMBEEZXR. 28T 270, BFHENEEETI2REEOHER
PIAE BSIEE. UTHEARRE. (bR REE. BR. EFF U AL
TANTPESVEORBTRAYE. FLETOTF/4 VA FaTFA U6 E—-
X, BR{E-—XEOEHBEZAREE S EIMELBEILEIEEINATY
THLW,

[0034] SREAREMEZER (HEFTLEBREOBEBREK) T5HZEICIE. H
ZWE, 70—HYA MA—F—ZFFAVBFENEITOLND, T, BEIIHESE
IHEMBZRVWTOLIRIES5E. BRE-—X AW THEICEYRREZ
ZRT 2TEWIZIE. MACS), RAEHE=RAVWTHRY -4 —2BVWS A%
 FREERAEFEELINBE (BIZE, MiREELS L) ZAWVWDSE
FEEMIRIND,

[0035] <TACSTD2#& & O/ E/IFENPEPDRIFZ4ERE LI RBENMEEMBE DR £
T ERHETTIE>

ARFEHE 51T & YTACSTD2E & UENPEPA 1 — T RIS BB AR SRR B
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[0036]

[0037]

AREOYT—H— & LTHEICERTES I EAREINLD, AFERIG
. REAREMBZ SCHERERD S REAREMIEZ:E5 (D8 XIFR
HY 275ETH> T, TACSTD2E L U/ F/ IFENPEP & B3 LW TREARZEHR
=Ep (98) XIEMETHIRZE0. AEEZRHT S, HIAE. Bl
7=& D IZ. TACSTD2H L U/ F /- IZENPEPICT § DA %= AW CRBATIEM
lEIhboT—h—0RMEMRE LTRR (08) XERETHIENTE
oy

728, TACSTD2iEWnts 7 )L ZHIMH L T L R DIBTE R0 B 2%
BIAEMILIERY VNI BTHY (SEH : Stoyanova T et al., Genes
Dev. 2012;Vol.26:2271-2285) . 5% (X. NCBI (National Center for Biot
echnology Information) M7V v avESE : NM$0023530D 77 X / BLERS
BRI VNIENREFLND,

ENPEP (7 X / RTFEHF—HA) BTV KRTFHFY—ED—DT, L=Zv-7
VIOFT I VROT AT VI VI ET I T VIILICSRT Bk
BeABETRYVINVETHY (BECH: Holmes RS et al., J Data Mining
Genomics Proteomics. 2017; Vol.8:2) . % (£, NCBI (National Center
for Biotechnology Information) M7V twv i av&ES : NM001977D 7 X
JBERNEBTZIVINIENEIFOLNDS,

AERBICBEWT, REAREMREZ2F T 5MBEER] & REHNE
EMEZEE L TWSHIROESARTHNIE. TOHERIIKFFICE DAV,
FA— TR (FELIEE M a — TS MR H5R
ENREANDOMEFEICLYEBONRENANREMIEZ2E T 2MEEET
HBIENTFFE L,

AFERICBWT., TREAKREMBEOER (28 1 i &R (98
AIE L L TRBAREMROEIEZE<THIEEZERL. HFHFLIE R
ENFEMAE%50%. 60%. 70%. 80% X 7/=IX0%ULEET D LI BES
H22ETHD, LYTFFLLIE. 100%RENTEMBH S5 2MREED
ZETH5,
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[0038]

[0039]

[0040]

TACSTD2E L U/ /= IFENPEPDRIF% 1R & L TRENAMEMREEZ2E Y
ZHfEEED S REBEAMREMEE RS (D8) 72155, LEEDGATA2, GATA
3. DAB2, (DX2FHMDRENAMET—H—EHASHLETHERLTE LV, 5
IC. ITGA6E L UHAVCRI A B DLETHER L TH LW, IhiTL Y, TACSTD
2B LV FIZENPEPZIEZE S L THERT 258 S B L TREAREDR
MRIEIEOON D,

By, ITGA2E DS —FUPSTIZVIRETRIVNIRIETHY (BEX
WAk: Rubel D et al., Matrix Biol, 2014;Vol.34:13-21) . I Z (£, NCBI®D
7Oty avES NP0021940 7 X BB AB T 29 VN VELEITFS
na,

HAVCRTIZTHARE DEMELICEE S T2 & & IC. ABRIFFR D A LRAPIRS Y
SIVADEREE LTEETREREIVIRIVETHY (BEXH: Moller-Tank

Setal, JVirol. 2014;Vol,88:6702-6713) . Il (E. NCBIOF 7t v
3 V&S : NPH036338D T X /BRECSIZE T 29 /IS VEIRZEITLN DS,

BB, T—H—DEMETH DM ZBRIER (D8 T2 & <
—h—HEETH I ZEETER (D8 $§252&TELVWDY, v—H—
OHREN—EEULOHIEZER (D8) $52&THLN, HIXE K
BEARELZSET IMBEERICEWVWT. T—H—ORIREMN LAI50% RO
HRE. LAI40% AR OMIRE. EAI33% LA DHMRE. LEAI30% AR DHE, £
(120% AN DOHERE. F/d EAI10% AR OB Z BIRWICINET 528 &7
B5IENTED,
<TACSTD2H & U/ F /- IFENPEPDRIRZ1ERR & L e REBAREMEDER F
TZIEHE D=0 DRAE>

AFEBRIZ T2, TACSTD2ICKEMNICHE T 20 FH LU/ T/ ILENPEPIC KR
EMNICHETI2DF2E0. REAREMEOERN FZ/IEXBREDOODHE
ZiRMY %, TACSTD2ENPEPICHREMICHS T 29 F& LTI, EELAE
BYTHY, TACSTD2F 7= LENPEPIC XY Y % Hifd > TACSTD2IE R F & 7= IXENPEP
BEFINATIVIAXTEZR)XILAF RQENREFONDE, RENRK



WO 2021/106765 23 PCT/JP2020/043328

[0041]

[0042]

[0043]

[0044]

EMRIDBR F /2 I3 EB D= DFAZIL, TACSTD2 & 7= (ZENPEPICAFEHICHE
BTN TFEHIC, UFRHAROERAEZREH L LIETEZELIED
TXS, REAMEMEOERN XL IZREBOLODHTER, ITGAB LT &F
FZIZHAVCRTICHEMICIE S T 50 FE2ATHE LU,
<RENAMREADDLFEED =D DIFM>

AFERIF . TGFBRAERI. MEKREEH]. BMPEH &L UNJAKREEFRIN 5 BIRE
nNz2fElE (FF&E L IE3MEE L. K UIFE L < I34ER) OERFESLR
BEAREAOMEFEDODF M4 — TR LMl RIS A RHT T 5,
INbHIE, BRIDREABREADDEFEDLHICENRIBETEEND
O FORBINLEMTHELIVL, FHERICERDZRNT 52 & TH
HLUTHERINZEDTELL, B, TNSORTFIFRHEAE TS L THRM
LTHE LW, BIAE JAKRREFISFERMBEN S24BRICAMTEIEHT
X%, /. BWPIFEFEEREBICAML. FEUNEETICRMER TS L
NTEB, LED>T. WODPDREFIEIANICEBINTE LW, HiH (F
v M) ICIRERECIRAEEZREE L AERGIHENRMIN TV TH LW,
REAREAODLFEDOHDEHIE, +1 — TS EEMSRMBEOREEIC
NDEBBORDE=ILICZELIENTE S,
<{BREtERERMRR ORRSIE>

AFRBPIXE 2, REAMELZTCGF BEER. ERKKRETF(EGF) B L UWnt
THIVESEER 2SO TEE L CllREREBEMRE cobIE2TE
Z20., MiEMtRERMRORARGEZRETT 2,

REAREILZEOIIRFETHELONALEDOTHLV L, HHOFEICE
UYEoNM3EDTH L,

TGF BFHEFIEREBNMEDCESICETZ2EDEEABOED (FlxIE. A83-
01) #FEATZIEHNTE. TOFELWVWREELRABRTH D,
<Wnt 7 FILSEMEALFI>

Wnt> 7 FILEMEEBNSFFICHIR I A WAS, Wnt4y /8 V &, GSK3IRFEE
Bl ENZEF 5N D, Wnt> JFFHILEMEFIEN02007/126077ICH AR I N T
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[0045]

[0046]

Wa,

GSK3BRREHI & 1. GSK-3B 4 v/ UBEDFF—EFME (BIAE. BAHT=
VICHT 2 ) UEbEE) ZBRETIMEE LTERSIN. BIZE 1020
EVEEHETHBBI0 (BI&E. GSK-3BREEHIIX; 6-TOEA I NEVI -F
FUL) . YLAM12REEERTHDIB216763 (3-(2,4-v0O07 = =)L)-4-
(=X FJI-MH-1 ¥ R—=)L-3-4 JL)-H-EO—-2,5-VF* V) | 7xZ)la
TOTXAFUT b LB THBEK-3BAEFVII 4-Y7OET7E I
/) . HRERERED ! VEIERTF R THSL803-mtsdH & TCHIRI9021 (6
-[2-[4-(2,4-Dichlorophenyl)-5-(4-methy l-1H-imidazol-2-y ) pyrimidin-2-
ylamino] ethylaminolpyridine-3-carbonitrile) BNEIF S5 N2, AFPETHE
AXN2Wnty FHILEMEERIE L TDGSK-3BFEEAIE. #FF L <&, CHIRI
021 THYRTS.

EBRPICH T HCK3BEEFIDIREIE. HIAIE. CHIRI021 ZAW5i55
. BE0.05~50 uMDEHEARTH Y., IFFE L IF0.1~10uM LYUIFFELLIE
0.5~5uMTH %,
<EGF>

EGFIZMHALEMMARTHZ I ENFELL, EMNAXTHBZ I EAFTFE LWL
o BENEGFE LTI, B Z (X, NCBI (National Center for Biotechnology In
formation) M7 Uty avES  NPH001954D 7 X / BRECHIABE T 249
RIEDEFOND, EGFIZAMEDOMEFEEEEZE T HRY TOMA RO
BEHNREAITEINS, ECFIEHRINTVWR2E0AFEALTHELIWVL., #
RN LIEHEINEY VN JELPERFHARATEEINLY VI VEEE
ALTHELV, EERICEENZECFOREIE. 0.1ng/ml~1000ng/ml, FF
L <I&. Tng/ml~500ng/ml, K YirE L <Id. 10ng/ml~200ng/mlTdh %,

HMEMRBEMEONMEFEICAVWS L, ERlicLd> R4 —TH
BEMEE MR MEFF B ICTGF B FEEEHI, Wnt &7/ )LSEME(LE & & UEGF % 0

I SICMEREYIPROCKIEEZEFR R EERMLAEEDERBVWE I ENTE
o MIREMREBERMPOMEFEIIBEBEEETLIXFTEBEEL T LW, &
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[0047]

[0048]

EEBEDBSIE. EROMBEAREES I —FT 1 VB I N EERREA
WTHEBTZZEILE>TITIZENTE S,

MM REBEMEMEBETRICHS TS, RBENREMAREEET D
EEBEREIE. BICREINAVS, FIXIE, M37C~#942CRRE. #4937
CT~#B9CRENIFE LW, &, BEHBEICOWVWTIE, HEETHNIEH
REBREEZEZS—LANS, BERET DI ENARTH D, HEUILHRE
MREEMEATONZRYKFICREINLRWVWA, FIZIE. PR EHTHE
Lk, #FELLIE2~12BTH B,

BE. MIEMRERMERE IS AEER R EOREBIMIFIL TS Y,
BOEREEE DMEEEE MR LORET, REE. HlAE, 67 AU EHIETE
%, MfEIE2~488E CAccutase(Sigma-Aldrich, Cat.A6964). ZF7/=I&. TryplL
E Express(ThermoFisher Scientific, Cat.12604021) & FA\\Fgk L T=
%, FICHRIEET 2BEMERIE. BENEL) SRIGEEOHERE THEE
CEUR L AHEREEICR LT, 1 i 2~1 : 4ERBEDIITITENEFL
W, HIREBFEDMRIZ, TGF BREEHI, Wnt FFILEMEIEF S L OEGF = S TH
Rt SR SR D HERFIEHIC 10 uM Y-27632%& 112 2 2 & DMFE L L,

D& DI, BTHEEEEE Db A M L MR MR B & MR
SR & MERA, REBHEICSW T, FICESAWERY ., fHiEtxE
[EHERE & W D AEE IR R BRI R S 2T,

HRRE M S B RS MR (%, TACSTD2, ENPEP, SIGLEC6, ITGB4, & & TF. ITGA6AS
RS, CDX2ASRRME. OCTAANRRIE. NANOGASRRMETH D T &Il L » TRE SIS
N2, BIEEEOR WHIREM RERMAIE. A TITGA2E & T/ & 7 [FHAVCRT
AR TH B, HIREMESEEMALIL, Ki67, PTGES, HSD3B, S100PDWNF hiih
TEULLBETH>TH LW, L > T, ML REREMRIETACSTD2, E
NPEP, SIGLEC6, Ki67, ITGB4, ITGA6, PTGES, HSD3B3 &k TXS100PD1DLLLED
Y—H—DORREHEFICL THRE, o8 EZFIXIEHETEIENTES,
F/o. MRS E RS AREIXTACSTD2, ENPEP, SIGLEC6, Ki67, ITGA2, ITGB4
. HAVCR1, ITGA6, PTGES. HSD3B# &L US100PD 1D EDY—Hh—DFIEATE
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[0049]

[0050]

BICL THRE, DEEXISHME T2 & TE 3,

ANFBAIZ £ /=, TACSTD2, ENPEP, SIGLEC6, ITGA2, ITGB4, PTGES., HSD3B,
S100P, ITGAGE 7-IZHAVCRIICIFEMICHEAR T 29FD 1 D2 EEET. #iE
MRERMEOEBNFZIERHBE DO DHAFEEIRHET 5, TACSTD2, ENPEP, S
IGLEC6, ITGA2, ITGB4., PTGES. HSD3B, S100P. ITGA63 7=I&HAVCRTICHEEM
AT 59 F & LTk, TACSTD2, ENPEP, SIGLEC6, ITGA2, ITGB4, PTGES
. HSD3B, S100P, ITGA6ZE 7=IXHAVCR1(MD 4 /7 B I T 2 4iik*, TACSTD2
. ENPEP, SIGLEC6, ITGA2, ITGB4., PTGES. HSD3B, S100P. ITGAG63Z 7=I&HAVCR
TDEBEIEFINATIVIAXTEZRYXILAF RQENEFONS, Mg
REEMIORER & 72 IEMH D /=D DEAZIL, TACSTD2, ENPEP, SIGLEC6, IT
GA2, ITGB4, PTGES, HSD3B. S100P, ITGA6Z 7= |LHAVCR1ICAEEMICEST 2
DFEHIC, BEMRERABEOFERAEERHULALEREELESVIEETES

SIGLEC6IE L 7'F VR M ICHARRIBTE V2B A AT 29 VIRV ETHY (
SEZ @k : Rumer KK et al., Endocr Relat Cancer. 2012;Vol.19:827-840)
. BIAIE NCBIDT Ity a &S NPH0012360D 7 X J BRECHIAE T 254
VINVENEIFLND,

ITGBAIIEEEBE D TD— DT, ITCABF &L &EHIANTOZEREHRT 2
o Rho GTP7—+, MAPFF+—+, NK-k B FFILDFEMHILICES T 24 >/
DBTHY (BEH : Han L et al., J Neuroinflammation. 2018;Vol. 15:
246) . Bz X, NCBIDF7 /v 3 v&ES : NPH0010057310D 7 X J BEECHI %
B39 VN0 EIETFLN S,

ITCABISHEEEBE D TD— DT, ITBAFE EHIANTOZEREHRT 2
o MBS CEEICELZ Y VRIVETHY (BEX@ : Hu T et al., Sci
Rep. 2016;Vol.6:33376) . A (X, NCBIOTF 7 v 3 &S : NPH0010732
86D T X /BRI BT DY VINVENEITLND,

Ki67ISHIRRREERICREE S 29 /N ETHY. (SEH : Brown DC et a
l., Histopathology. 2002;Vol.40:2-11) . #xiE. NCBIO 7 v 3V
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[0051]

[0052]

#ES : NPH0011394380D 7 X / BEECIIZHB T 29 VIV BEREITF LN B,

PTGESIE 7ORS TS VI VEEHBERTHY . REICL > TEMT 24~
NOBTHD (ZEH : Zhao FQ et al., Cell Stress Chaperones. 2013;
Vol.18:773-783) , BZIX. NCBIOT /v > 3 &S : NP#0048690D 7 X
BRESEET 289 VIRVENEIFOLN S,

HSD3B(d3beta’KEEIL R 7 O 4 FRiAKFEREMIEh, X704 RELICE
Hhd9 NN EBTHY (ZEHER : Majdic G et al., Biol Reprod. 1998;Vo
l.58:520-525) . AL, NCBIQTF7 U tv i 3 &S : NP000853D 7 X /
B aET29 VN IEREFLND,

STQOPILEFNY RBEUAN Y DLBERX AV ERBT BV INJETHY., Er
kS 73 IV oNK- kB 7 F )L DEMAL IC THERZIBIEICRE D 2 (BE TR : Arum
ugam T et al., J Biol Chem. 2004;Vol.279:5059-5065) . 5z {£. NCBI®D
Tty avES NPR0SITIDT I /BB EBT 25 V/INVEIEITFS
na,
<ERMAFREEMEORRTTE>

EREOELIICLTHEONHRMRERMRZEEY 5 & TaRERE
Rl ERS2 2 &N TE S,

Bl REEM IS M R ERMA ZForsko LinZ: & DcAMPIEREFKI 2 2T
B, FEULKIRILKREFZEVEMTIERET A EICLYIBFHIENTE
%, BIZIE. ForskolinzZ AW 2I55. £ DIREILER?. 05~50 uMDEEER
THhHY., FELLIF01~T10uM, FYHFFLLIZ0.5~5uNTH 3,

BE#IEE 510, ROCKEEEHR & MEREBEYZSL  EMFF LV, BlRAFR
EEMEAODEEEIEEEEFLEFEEELTE LW, BEEEDIS
AliF., EROMBAREZD—T 1 VLB INEERREBAVWTUEET
B5ZEICE>TITOZENTES,

BRAREEMABRSEFEIRICS T, MBEMEREEMEAEET 2K
OEERELRMEIZ. FICREINARVA, HIZIE. $37TC~HI2CRRE. #3
TC~HCHEENFH LW, F, BEHEICOWVWTIE, BEETHNILH
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[0053]

[0054]

G EZEZI—LADS, BERETDIENTRTHS, BEIIESHKE
FEREEHEI/GEONDIRYFICREINQRVWS, FIZIE P eH1HE
BE. #FLLIE2~108TH S,

SRARERBBIZZOY—H—9F TdH BC6A(Glycoprotein Hormones,
Alpha Polypeptide). CGB5 (Chorionic Gonadotropin Subunit Beta 5) . CS
H1(Chorionic Somatomammotropin Hormone 1), SDC1(Syndecan 1 ; CD138)%
DODRERICLYREIND %, LEN>T, BRARERMEIRINSIDEUE
DY —N—DFEBEHRICL THRE, 2BEXIIHETSIENTES,
<MEAREBRMIEORERTTE>

WENRERMEE DM RERMIE 2 TGF B BEEHIH £ UNeuregulin

1B THEBT DI LILSLYRBDIIENTE S,

TGF BPHEFISRBEAMEORBICHITZ2HDERAKOLD (FIZIE, A83-
01) 2FEAT B ENTE, BEITER? 1~100uMOEHENTHY., FFEL
IT~20uM, FYBFFELIF5~10uNTH S,

Neuregulin TIXMHZEMIBRTHD Z&DFF L, E NEHRTHZ &
PEFF LW, E MNeuregulin 1& L TIE. HAIE. NCB | (National Cent
er for Biotechnology Information) 7V tv 3> &ES : NP#001153467
DF7 I /BEINEET D9 INIEIEITFEND, Neuregulin 1IFTED S
LB EMZETHRY ZOMA RUEENREFITEINS, Neureguli
n IEMRINTWSRBDEZFERALTHLIVWL., HEENLREINLY /)
EVYELCTFHAMATEEINEZY VN VEEFERLTE LWL, BEBRICE
N dNeuregulin 1DIREIEX, 0.1ng/ml~1000ng/ml, $FF L < I, Tng/ml~
500ng/ml, L YiFE L < Ik, 10ng/ml~200ng/ml TH %,

MG X 510, ROCKPREFI & MEREY. S HilidMatrigel ¥, Geltrexiy
EOMBAREEZSC I EAFE LW, RINYT 2MEAEE S L THatrigel
BIRT 2156, BERICNT dMatrigeldFHmMIE. 0.1%~10%. FF L <
&, 0.3%~5%. LYBFFELLIE 0.5%~3%TH3, HKIIT 5HMENEE
&L TGeltrexZ:BIRNT BB, BERICN T S6eltrex@iRMIE. 0.1%~10
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[0055]

[0056]

[0057]

%. BFE LI 0.3%~5%. LUFELLIE 0.5%~3%TH 2, MEHN
REEME~OMLFEEIE, BEEEEFLEZEEELTHLV, BEEE
DiFElE. EROMEAEEEZ -7 1« v JUBIWIEERR AV TS
BIDIEICE>TITITENTES,

HWENREEMESEFETRICE TS, MRMRBEMREEST 2K
DEEBBERMEIZ. BIREINAVWA, fIAIE #H37C~W42CEE, 3
TC~#9CRENMFF LW, Fk, BEHBEICOVTIE, HEETHNITH
BBREEE=I—LANL, BERETDIEHNAETHD, BEITHE
AREBEHBEIEONIRBYRFICREI NGV, FIZIE. DA< EH1HEA
BlE, FFLLIE2~108TH %,

o, MEAXREBEMBE~Y—H—2F TdHBHLA-G, MCAM(Me lanoma Cell A
dhesion Molecule ; CD14B)EDHIBICLYREI NS B, LN >T, HE
AREBEMEIZCNSIDUEDOT—H—ORIREZIEZICL THRHE., DBEXIE
HMHET2ENTES,
<FRHMEOERN X IIREDIODHFES LTHE>

FfE#ARAIL, TNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN, VTCN1, VIM& &
THEYID 1 ULEDNBHETHZ I &ICL > THBIT 6N S, LN > T,
2EFEHERZIZTNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN, VTCN1. VIM3 & OFHE
YIOIDUEDT—A—DORIREZEEICL THRE., o8t FBAXITHMET S
ENTED, T/, FEEHBILTNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN,
VICN1, VIMB L THEYTDI1 DL EDY—H—DRIEEEFZICL THRE. DBEX
BT EENTES,

AFEARIE F /=, TNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN, VTCN1, VIMEZ
FIFHEY LR EMICE S T 20 FTOIREU L2 80, FEMRBEOZERN X 134
HD=DHAEAIRMT B, TNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN, VT
CN1, VIMZE/ZIFHEYNCHRERNICHEE T 29 F & LT, TNC, CDH10, PKDCC,
GABRP, IGFBP5, POSTN, VTCNI. VIMZE /=(ZHEY1D % ¥ /8o BITH T BHiART
NC, CDH10, PKDCC. GABRP, IGFBP5, POSTN, VTCN1. VIMZ /= |ZHEY1D&E(EF
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[0058]

WIKNA TN EAXT2BRY) XV LAF RGENEFT NS, FEMBEDER
FIREDHOREE, TNC, CDH10, PKDCC, GABRP, IGFBP5, POSTN, VT
CNT. VIMZF/ZIZHEYIICREMICHE T 29T EHIC. YEBREREEOFERA
FEERHLEERELZELIEETES,

TNCIZREREPHEERICES T 5MEAT ) vy I XADERQHES V80
BTHY (BEH : Chiquet-Ehrismann R et al., Cell. 1986;Vol,47:131
-139) . BIZIE. NCBIDT7 Uty av&ES : NP0021510D 7 =/ ERERS %= 8
T VNIENETLND,

COHIQIX AT R EICH T2 BB T TR EMEMS FTRADNZ V%
DY IN0BETHY (BECHER : Smith KR et al., J Neurosci. 2017;Vol
J37:11127-11139) | FIA I, NCBIDOTF7 Vv i3 &S : NPH001304151D 7
TBENEB TR VINIENBETLNDS,

PKDCCIZWnt> JFIILDEIEICE L2 EBFF—ETHY (SEM - Vitor
ino M et al., Plos One. 2015;Vol.10:e0135504) . Hlx (X, NCBIDF7 ¥ =
v avES NPE6123790 7 X JBENZE T 29 VINJERZEIFLN D,

GABRPIZ® /O 7 7 —V3BICEBH 29 VIRV ETHY (BEXH : Jiang
SH et al., Gut. 2019;Vol.68:1994-2006) . A xiX. NCBIm 7oty 3V
#FS : NPH0012789140 7 X /BRI =BT 29 VINVEDRFEIF LN B,

IGFBP5SAHIFEIBTE & MEAKIET 29 /N VETHY (BEM : Akkipri
k M et al., BMC Cancer. 2009;Vol.9:103) . Bz (£, NCBIO 7o v < 3
V&S  NPH000590D 7 X /BEERINZE T 289 VNV ENEIFLN D,

POSTNILSMARIESE & WEE A HIET 249 /N0 ETHY (BEH : Tang Y e
t al., Cell Prolif. 2017;Vol.50:e12369) . #HIZ (L. NCBIOT7 /v 3
V&S  NPH006466(D 7 X / BEERINEE T 289 VNV ENEIF LN S,

VICNUEREF v VRSV NEES VIRV ETHY (BEH : Guo M et
al., EMBO Mol Med. 2017;Vol.9:462-481) . 5z (X, NCBIOF7 ¥ v 3
V&S NPHO7890200 7 X / BEERINEE T 289 VNV ENEIFLN D,

VIMIZ MRS O S REERET P EEICE D 29 VXV ETHY (BEH : Ba
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[0059]

[0060]

[0061]

ttaglia RA et al., F1000Res. 2018;Vol.7:F1000 Faculty Rev-1796) . I
ZE. NCBIO 7/ twavE&ES  NPHOOIITID 7 I /BEERFIEH T 54 /8
VENETFOLNS,

HEY1{ZNotchs 7 FIL DO TR THIBSME ZRIET 25 VN VETHY (55
3@k : Nakahara Y et al., Genes Cells. 2016;Vol.21:492-504) . {5z X,
NCBIDF7 ¥ v ava&ES : NPH001035798D 7 X J BEECH BT 245 /%%
=RE Y (N
K EH!

UT., Eefl =z TAFEBEZ LY BEFRNICEHRAT 20, AFERBIELUTO
ERERRRICIERE I A,

Material and method

Cell culture

b N7 51 LESEEMEIEAZ(PSC) 5 1 » (HOES (REMERR) #EAZ. 409B2#fRE
. 201B7#MR8) %Conventional condition (F12/KSR&EMER)  (Dulbecco’ s mod
ified Eagle medium [DMEM/F12; +Hh 54 57 X%, Cat.08460-95], 20%[v/v
] KSR [Thermo Fisher Scientific, Cat. 10828028]. nonessential amino a
cids [NEAA; Thermo Fisher Scientific, Cat. 11140-050], 4 ng/ml recomb
inant human bFGF [bFGF; =) T4 )LEER, Cat. NIB 470790001, 0.1 mM

2-mercaptoethanol [Sigma-Aldrich, Cat.M3148] )AL, v #RERET L /=ME
FETHER L7, MBEIZ4~6B%EICDissociation Buffer(DB; 0.025% Trypsin
[Thermo Fisher Scientific, Cat. 15090-046]., Tmg/ml Collagenase IV [T
hermo Fisher Scientific, Cat. 17104-019]. 20% KSR, 1mM CaCl,) &=FHW
INERY S Y TRICHE LI L,

b N A —TRIZEEMEMRE S 1~ (HOESHERE, 409B2#ARE. 201B7HEREEE
JIEt2iLGo(Ndiff227[Takara Bio, Cat, Y40002], 1 wM PD0325901 [PDO3; T
ocris, Cat.4192]. 1M CHIR99021[CH; Sigma-Aldrich, Cat.SML1046]. 10
ng/ml Recombinant human LIF [human LIF; Peprotech, Cat.300-05]. 3uM

Go6983[Go; Tocris, Cat.2285]) A FAVLMEF = CH#Rr L7=, #IREIL3~bHEIC
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[0062]

[0063]

[0064]

Accutase(Sigma-Aldrich, Cat.A6964) & FAU RIEHE L &% L /=,

F A4 — JEUHESHIRE & & UM 4 — T BY409B2HREIE. S5i/L/ADV T4 a Yy
WS FETHI L7 (Theunissen et al., Cell Stem Cell. 2014 Oct 2;
15(4):471-487.), 751 LBUHOMBRE & 7/ R OP409B2#RE & 1) T2 > /EDT
A K Y B—AHREA~NERIBEL . 1 XT105@/cm2DFfRE % 10 uM Y-27632% 10 A 7=
F12/KSRIZH TMEF EA & 1ERE L /=, BHEHDS51/L/AE(Ndi ff, 1 uM PDO3,
TuM CH, 1uM WH-4-023[A Chemtek H620061], 0.5uM SB590885[R and D 26
501, 10 M Y-27632, 10ng/ml human LIF, 20ng/ml Activin A[R&D, Cat.388
SACD ICEE LEELZHIT 2. AFOMREY F—LROBREERIIO=—%
R U 7285 m T (4-68#X). t2iLGon &Y B A M T A & TRILL /=,

F 4 — JEI201BTHERE DR ILIE. NANOG & KLF2DBEIFIR A A\ 535 TR
17 L7=(Takashima et al., Cell 158 : 1254-1269, 2014), doxycyclinell &
YBRIRIREFETZIEDTESLTSAINEZILY MORL—Ya v L
. TS5 4 LBR201BTHAREAN & B A L 72 (201B7 NK2), 5 X X RICIEZRAImE
Y—h—ERBERT (REYA T UMY Z#HAAA. HBE~NDEAE, G
eneticin(Thermo Fisher Scientific, Cat.10131035) % B\ CTEFIBIRA 1T
ST EILEY. FIRIFOEAIhMIAEBIR L2, 751 LF120187 N
K2% b1 T2V /EDTAIC & Y BB—70HlRE~ S RIBE L. 1 X105(E/cm?D#ifE 210
uM Y-27632(Wako, Cat.034-24024) % N A 7=F12/KSRIZH TMEF E~ S $BFE L
7= ZH(dayl). 1Twg/ml doxycycline hyclate(Dox; Sigma-Aldrich, Cat.D
9891) #hN A 7=, Day2/h52iL(1 uM PDO3, 1 wM CH, LIF)+DoxiZihict]y & x
CKTBREEET 3, TO®R. R2iLoAEIYBEAMBE TS THIILE
REHNRE (TE) FE

MEF ETHEEL TW2S 1 —TRZERMHME ZAccutaselC L Y FBES H[E
WLAERIC, E5FaA—bF4 vy 22 ITHEEL. 10uM Y-27632 (ROCKREE
Al) ZMNA7/ct2ilGoT37C, 2B5MEEE LMEFZEY RV, TOR, &40
FEBMTHERE L., BEEAFICEEZFEBYT 2,
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[0065]

[0066]

[0067]

EEMERWVWTHEET 2I5EICIE. 120 25T 14 v ¥ ailiMatrix-511 sil
k(Nippi, Cat.892021)%23—5 1 >4 L. 1.5X105@/cm DR A EE L /=,

ST IIN i 22735t ZFERA L. SBIEEaMER2 /IE 3 ICEEHD
KETHRML, BEZT>T. REAREXMLZFZET2LEMWERY ) —
=T Lk,

TP, TGFBREER & L TIFA83-01%, MEKREEHI& L TIEPDO325901%, BM
P& L TIEBIPA%, JAKREEHR & L TIZJAK inhibitor IV e,

. BONLREAMEMBROTMS & R RERMELEAN D
BICEL TR, UTORHETHA —TRIPSHIBZIZEE L TELONREAK
EMREERW,

FEREMITIIND FF227853#1C2 uM A83-01(Tocris, Cat.2939), 2uM PDO32
5901(Tocris, Cat.4192). 10ng recombinant human BMP-4 (BMP-4; R&D, Cat
314-BP)ZMA /2t D%EMAB L, FERRUAGEICEERIEKTT 1 v Y
3% 5% Utk Ndiff22755 #0122 uM A83-01(Tocris, Cat.2939). 2uM PDO
325901, 1uM JAK inhibitor (MERCK) Z N A 7=t D % FHFEFIKT285E & THER
L7,

FACS analysis / sorting

RENEEME. MREMRERARE. MRt RERAER. 71 -T8%
RettEriiAE T Accutasell &k W, BE—0HAREA S RIBE L BN L 7z, B4R L 7=#
REISRIRICND i FF22755 & N 2. 30337CTA v FaR—b L7, TOHE. 1%
BSA(Sigma-Aldrich, Cat,A2153)% il Z /=HBSS(Thermo Fisher Scientific, C
at.14185052) # AW Oy ¥ J %K EICT3 0947 > 7, BiotinylatedinT
ACSTD24714& (Mi ltenyi biotec, Cat.130-115-054). PE-conjugatediENPEPs;
{&(Thermo Fisher Scientific, Cat.12-5891-82)%fN%. K EIZCT 3 OH[E
AVFaR—b LT, %K. Streptavidin-APC(Biolegend, Cat.405207)%
MA. KEICT3ODMEA Fa~X—k Ui, FACSEEMTICIEZBD LSR Fortessa
(BD). sortingTILFACS Ariall(BD) &R\ e, o, T —4 FEATICILF Low Jo

V10,2 softwareZ% B\ =,
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[0069]

[0070]

[0071]

REHNREICHEE L3H B O#E % HITACSTD241 {4 & & UHENPEPHT IR % FA L
ThHEMEMEZ72O0—4Y4 M X MY —THi{b L, ED%K. Ndiff22735#HIC1T u
M A83-01, 50 ng/ml EGF, 2uM CHIR99021% hN%. iMatrix511 silk b CiEE
ke U7, MIRRIERERSICIZ. 10 uM Y-27632(ROCKREZER) % BEHbIC 700 L 7=
o 12ZHBICZ7O0—Y4 b X M) —THIREMRERMREZMC LA, 70-Y
A4 RMA RN =Sk 2H61C1E. Alexa-F luord88-conjugatediiTACSTD245 & (R
8D, Cat# FABB50G) . PE-conjugated#ENPEPHTIR, & & UBiotinylated$iSIG
LEC6#54A (Mi Ltenyi biotec, Cat.130-112-708) %%, KLEIZT 3 O HREA
vEaAN— N1, %%, Streptavidin-APC(Biolegend, Cat.405207) % h
Z. KEIZT3 01 v Fa~_— b UF, FACSHEHTICIZBD LSR Fortessa(B
D). sortingilIEFACS ArialI(BD) &=\ e, /. T—F BEHTICIEF low Jo V
10.2 software& N =,

s, 2BBIC7O0—Y4 M X N —THid L2 REEMAREZN ff
22751 uM A83-01, 50 ng/ml EGF, 2 M CHIR99021% hN%. iMatrix511
silk ETEEEA G L2, MMIEEERFICIZ. 10 uM Y-27632(ROCKFEER) & 15
WICHM Lz, ThickY., BCERE. 21brEE2E Lo larREEEH
e LT6r BUEHRIEET 52 &N ARETH > .

FEETHME I Wi R EREERMIAE #4% KSR(knockout serum replaceme
nt). 2uM Forskolin, 2.5uM Y-27632(ROCKFHER!) %= = A T 1 7 L (DMEM/
F12) # AW T, iMatrix511 silk ET6 BREESE L,

Hf SR B Rer i A S T NSRBI (EVT) ~DHT

FEETHME I Wi R EREERMIAE #4% KSR(knockout serum replaceme
nt). 7.5uM A83-01. 100 ng/ml Neuregulinl, 2.5uM Y-27632(ROCKREZEH)
. MatrigelZz=&S¢ X5 14 L (DMEM/F12) =W T, iMatrix511 silk ET3H
trE L/~ (Dayl~Day3) ., #UWT. 4% KSR(knockout serum replacement)
. 7.5uM A83-01, 2.5uM Y-27632(ROCKREZ=H!). Matrigel(F 7=ikGeltrex
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[0072]

[0073]

[0074]

YDAT 4 ALICKE L, 3HRBEE L/ (Dayd~Dayb) , X 51C, 7.5uM A8
3-01. 2.5uM Y-27632(ROCKREZ=EHI). Matrigel(F7/=IkGeltrex) D AT 4™
LIZEH L, 2HEEZE L/ (Day7~Day8) .

Reverse Transcription Quantitive Real-time PCR

total RNAILRNeasy kit(Qiagen, Cat.74106)(CTHiH L. 1000ngMRNAH &5
cDNA% SuperScriptIV(Thermo Fisher Scientific, Cat.18090050) &oligo—dT
TS5AT—%HWEM L7, Real-time PCRIZ(XPowerUP Sybr Green Master
Mix(Thermo Fisher Scientific, Cat.A25743) % FgL>, PCRIEMEIC (£QuantStu
dio3(Thermo Fisher Scientific) & /=I&QuantStudiol2K%& FHL /=, Real-time
RT-PCR v 1% D fZ#TILQuantStudio Design&Analysis Software v1.4. 1% H
WTiTo 7%,
Immunostaining

HiRE & =R T104 4% paraformaldehyde(FH >4 7R 4, Cat.09154-85)
ICLKYERELEZRIC, BRT1H5ME PBSH0.5% Triton X-100(C & Y FEiENIE
1727, HARE A PBS+1%BSA40,05% Tween-20(PBS-BT)(C C2B5E 7Oy ¥
T Ule —RIAEIEPBS-BTTHIR L 2RICIA, ERT2HFEA v Fa~X— b
L7co %%, ZRIA%APBS-BTC1:2000%FR L. =B T2 v Far
— N L7z, #%IIDAPI(Sigma-Aldrich, Cat.D9542) &\ L7, Fikidid
TDOEDERW,
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Antibodies SOURCE IDENTIFIER DILUTION
Mouse monoclonal anti-CD249 BD Biosciences Catb64533; 1:100

[0075]

(ENPEP), PE conjugated
(clone BP-1)

RRID: AB_2738838

Recombinant anti—TROP2 Miltenyi Biotec Catif130-115-054; 1:500
(TACSTD2), biotin conjugated RRID: AB_2726779

(clone REA916)

Mouse monoclonal anti-HLA- Biolegend Cat#311410; 1:100
ABC, APC conjugated (clone RRID: AB 314879

We/32)

Recombinant anti-human CD327 | Miltenyi Biotec Cat#130-112-708; 1:100
(SIGLEC6), biotin conjugated RRID: AB_2725881

(clone REA852)

Rat. monoclonal anti- Biolegend Cat#313623; 1:100
human/mouse CDAGF (ITGAB), RRID: AB_2562243

BV421 conjugated {(clone

Goll3)

Mouse monoclonal anti-human R&D systems CatfFAB1233P; 1:250
CD49b (ITGAZ), PE conjugated RRID: AB_357010

(clone HAS3)

Recombinant anti-human CD365 | Miltenyi Biotec Cat130-106-023; 1:100
(HAVCR1, Tim-1), biotin RRID: AB_2651152

conjugated (clone REA381)

Recombinant anti—human CD104 | Miltenyi Biotec Cat#130-124-219; 1:100
(ITGB4), FITC conjugated RRID:not available

{clone REAZ236)

Rat monoclonal anti- Biolegend Cat#405207; 1:1000
Streptavidin, APC conjugated RRID:not available

Mouse monoclonal anti—(N249 RD Biosciences Cat#h64532; 1:200
(ENPEP) (clone 2D3/APA) RRID: AB_2738837

Goat polyclonal anti—human R&D systems Cat#AF-650; 1:200
TROPZ (TACSTD2) RRID: AB_2205667

Rabbit polyclonal anti- Santa Cruz Biotechnology Catlisc—-8977; 1:500
TFAP2C RRID: AB_2286995

Mousc monoclonal anti-HLA-G Santa Cruz Biotechnology Catisc—51678; 1:200
{clone MEM-G/9) RRID: AB_677250

Mouse monoclonal anti—human | Abcam Cat#lablb7524; 1:50
(DX2 (clone CDX2-88) RRID: AB_2721036

Goat polyclonal anti—human R&D systems CatBAI2605, 1:100

GATA3

RRID: AB_2108571
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[&1-2]

Rabbit monoclonal arti-KRT7 Abeam Cal#181598; 1:260
{clone FPR17078) RRID:not available

Mouse monoclonal anti—KRT19 Dako Cat #MO88S; 1:200
(clone RCK108) RRID:not available

Rabbit polyclonal anti-CD327 | Sigma Cat#HPAO09084; 1:200
(SIGLECS) RRID: AB_1079967

Mouse monoclonal anti—hCG Abcam CatHab9582; 1:200
beta atibody (clone 5H4-E2) RRID: AB_296507

DAPT Sigma Cat#D9542 1:1000
Donkey anti-mouse LgG, ThermolFisher scientific CatfA21202 1:2000
Alexal'luor 488-conjugated RRID: AB_141607

Donkey anti—rabbit Igh, ThermoFisher scientiflic CalfA31572 1:2000
AlexaFluor 555—conjugated RRID: AB_162543

Donkey anti—goat IgG, ThermoFisher scientific CatiA21422 1:2000
AlexaFluor 555—conjugated RRID: AB_141822

Donkey anti—Rat IgG, ThermoFisher scientific CatfiA21208 1:2000
AlexaFluor 488-conjugated RRID: AB_111709

Donkey anti-mouse 1gG, ThermoFisher scientific CatfA31571 1:2000
AlexaFluor 647-conjugated RRID: AB 162542

Donkey anti-rabbit IgG, ThermoFisher scientific CatA31573 1:2000
AlexaFluor 647-conjugated RRID: AB_2536183

Donkey anti-goat. TgG, ThermoFisher scientific CattA21447 1:2000
AlexaFluor 647-conjugated RRTD: AB_141844

[0076] &

<KREHAKEE (TE) RENY—H—DFEE>

BX#R (Petropoulos S et al, 2016 Cell, Stirparo GG et al. 2018 Develo
pment) Db NEBRFIFED S ¥ FILEIRNAY =4 VS v 5 —4 2 BEERT LI
o BRAIEDOFEEREIIZHERDZEIN(2zygote), 4HHREZHR(4 cell stage)
. SHRBHEA(8 cell stage), ZEREHI(morula stage), FRSRREHA(blastocyst
stage) TH 3, MHEIEHHITHEOERICK YN TE, MRBERD &2
PIEBELE, HRINBELZENT 2HBRETRE. [SRBEREARENAR
EL3DICHEINDS,

TACSTD2(3 FE #0585 & T D REBNAMETCHEEMDORRENBIETH S
—AT. TNUAOBRAIEORERRE (SHEROSZIEIN. 4MHMEH. S
RRHR. SEMHEL. RREnbIMBELE, 7R ELE. RESHERETE. B
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[0077]

[0078]

BMITTERETE) CRGEEEMORREIFMBEETH > 1.

ENPEPIZFEEn7 DREBENME CEHREENORRENTRETHS—AT. £h
DA DOEFRAMEDOFELRR (SHBEROZEIN. MEiEHA. S, =R
H. RREGSMABBRELE. BRMTEBELE. RSB ETE. BRE7THRBRET
B. FRESREARE) TREEEVORBEEIBETH >,

D& D RBRBIFRICE (7 BTACSTD2EENPEPDFEIR/NY —> & U, Fa 1ET
ACSTD2 X ENPEPAVREAMEDRAMRED E LTHATESZ 2R L.
REAREMEOEREE L TGER LU,
<KEBARESE>

T4 —TJHiPSHilE = E~2 DMLFESRF 22O TIEE L. TACSTDZ, E
NPEPORIRZHERICLT. FOKRTSAMPEFEERFZRI)—=vTL
oo BB, FOKRT SR MPEFEERFOEBRFIEIMORT S MIBEGT
BLETY—RERY—VILFAL. RV -V JIER LK,

A7) == DR, 4RF (TGF BRHERI. MEKREEHI. BMP4, JAKFEE
) ZAELE, R2ILINLEMABDETHWEREEREGEE, H1IC
BEMETHEE L& X DTACSTD2, ENPEPERGIHMEDEIEART., £/, &
21C1F. ZORIPORRMATO—FA A M) —DERZRL. B3ICK
18 5N 7-TACSTD2, ENPEPERZMEMIFEOHAESERT .
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[%k2]

OSNGA

sheqg (Jui/8u0T 410 + W72 T06S2E00d + W7 Z T0-£8Y) <- ABQT (JW/SU0T pdNg + W7 Z T0682E00d + WY 2 T0-£8Y)

SABQZ (NTTQT 9711 + N Z TOBGZE0Ad + W Z TO-E8Y) <~ ABQT (IM/3UQT vdING + W7 Z TOBSTEOTL + W7 Z 10-€8Y)

shez (N7 T 30Uy YT + 1N 7 2 T06G2800d + W Z TO-E8Y) <- ABQT (WUDOC 6RTESTNGT + W 2 T0657€00d + W Z T0-£8Y)
sAe(IZ (W7 T A0HGIYUE WYL + [U/BUGT 494 158G + W T 2 T0-£8Y) <- ABQT (RU/BUQT pdiNG + U/BUQT 454 d1sed + W7 Z 10-€8Y)
shez (N7 T JOUQIUL YT + W72 TOBSZE0Ad + W Z T -491) <- AeQT (W/BUgT vdiNg + W7 2 T0652800d + W7 Z T¢-491)
SAZQZ (N T OMGIHUL YT + W 7T 2 TORSZE00d + |W/BUnG WIALOY) <- AedT (JUi/BUDT pdiNG + W 2 TOBSZESO + |W/BUQS UIAIRDY)
sReqe (N7 Z TOBSZE0Ad + W Z TO-68Y)

sAeqz (N 777 10662£00d + W Z T0-E8Y) <~ ABQT (JW/BUGT vdING + W7 Z TO6SZE0Td + W/ Z T0-68Y)

SABCIZ (N T T AOUGQIYUL WYY + W T0BSZE00d + W Z T0-£8Y) <- ABQT (W1 2 T0652800d + WY Z 10-€8Y)

sACQIZ (W T A0HQIYUE MYT + W 7 2 10-E8Y) <~ AB(T (JWI/BUDT vdINgG + N7 Z 10-E8Y)

sABQZ (IN 7 T IONGUUL YT + W77 2 TOBGZENA) <~ ABQT (RU/BUQT vdNG + W 7 2 TO6SZE00d)

sheqz (W7 T A0NGIYUL MY( + N7 Z TOBSZE0Ad + W Z TO-E8Y) <- AeQT (JW/3UpT vdiNg + W 2 T065ZE00d + W7 Z T0-E8Y)

€10
210
1O
010

60

s|BjaQ suolIpuo)
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[0079]

[0080]

[0081]

ZORR. ClOFEDPRBDIERL S HMETE A, TCGFREEHR (A83-01)
. MEKFREZ#] (PD0325901) . BMP4, JAKREHEHID S B2fEL L& B WIHEIC
IV N HTACSTD2, ENPEPTPZIMEMIE %GS5 Z &N TE L, Wb, A83-010D
RboYILTIFEY (T6FB Y ¥ FILEMIEE]) %M1 7-CTDEM TILTACSTD
2. ENPEPEIZMHMEZIF2 I ENTE RN o,

I 5T, TGFBREERI. MEKFEEFI. BMP4, JAKREEFIDIFE L WHAEDOHE
ERRET L, RIICKEESHESE, M4 ICRLUETHEE L& T MTACSTD2, EN
PEPHEfZMEHBODEISE Z T,

ZOFER. TGFBHEEXR EMEKEEFITHMEFEIROERKICOE > THERE
THIEDFE LW, BWIPAI DR & E MEFESETROFIH (BIZ K. 2
ILEERENL24EETO[) ICEBEETI I EMFE L. JAKBEERIZE
DI EHEDEFETRORY (BRI, DLFEEFHB2AREURE) ICIdE
BT EMFELVWI &AM o7,
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1/

e

[ ¥

it

F
1Kd + W

iU Myl LW

SREQZ (NI T 10U SEUGT vl T
EAeC7 (7T 20 S S 10652200 B

G

Hire

JBUGT b

VI 623G
Y Y0652




WO 2021/106765 42 PCT/JP2020/043328

[0082]

[0083]

[0084]

BlE&Y, TGFRRAEHI. MEKRREXI. BMP4, JAKBEEHIZHEASHE TER
TB5ZEICELY. F4—TEIPSHIREA STACSTD2, ENPEPHEZMHE %G Z
ENTES, TDTACSTD2, ENPEPTESMARAE % R BAMZE (TE) HiMREE L
T, UF, M@ Z1T o7,
<TERRHARE D FFAMH 1 >

DMEBEEICLYBONLTERMIROMEZHEZTY 576, TERMRDER
FR|NY—V%, A VERTEILE T 2BEFRENS—VBLTS VER
TETSX MR (EPI: RBELE) ICBTSBEEFRRENI -V EHERL
fes

BRH. BTHRELTIE. 1 VERTESLTS Y ERIET S X MEREIC
BT EFRIEELEELT (DEG: differential expression gene) WA, B
ABYIC 1L, DEGO1ZXStirparo(2018)DevelopmentffIntegrated analysis of sin
gle-cell embryo data yields a unified transcriptome signature for the
human pre—implantation epiblast®TableS1 T X N7=Epiblast & Trophect
oderm% X5l T & % pfEA%0. 001 Kim DB F201E TH&RET L 7=,

RHROLERIE. 751 LBIPSHIRZBEROFXMTEE L TELNLERES
K USERFEFXXER 4 DEPSCICDW T H1To7c, WINE2E T DRERZT\. Da
y0 (MEEEERIART) F/idDay3 (HLFERHBIHE. EPSCIZ4EER) DE
LFRFENY-—VERT,

faR&ER4ITRT (D3, PID3IZZENENF A —TERIPSCEIE T4 L
BUiPSCDDay3Z7RY) . I T EANTEIThIE, BBV EZRL
W3,

DEG(EPIVSTE) ZFBWWT. A Y ERDRENIEE (trophectoderm; TE) & A
YEMODOSEFESMBBOBRREZ®RET Lics 5, NaivelHRD3{E3EE (t
rophectoderm-Llike cell) AEPSC Day4*> Primed Day3(FEHFEFCHA 3 D trop
hoblast-like cell”) kW &, BWAEBMRBZRL 7, (N#D3APHD3 & EPSCHD
ayd& LR T, TEICED 2 7, )

D&, METERMEIE 1~ ERTEE BB FHIRAY—vERL
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oo —H. FATRMXEICEEE D 75 1 LS EEMRMIRECEPSCTIZ M v E
RTEE T/ — D IERmI > T,
[0085] [F4]

EPI TE
01 Naive Ex1 0.693 0.276
01_Naive Ex2 0.692 0.277
17 Primed Ex1 0.426 0.185
17_Primed_Ex2 0.433 0.197
H1-EPSC_day_0_repl 0.484 0.217
H1-EPSC_day 0 rep2 0.482 0.220
04 N_D3 _Exl 0.415 0.824
04 N_D3 Ex2 0.419 0.822
20_P_D3_Ex1 0.344 0.673
20 P_D3 Ex2 0.342 0.683
H1-EPSC_day 4 repl 0.364 0.565
H1-EPSC_day_4 rep2 0.366 0.564

[0086] RIC., TERRHMRICDOWT, TERFENY—H—DOHER%Z Y —H—RKENTHE
ZRWERERBRETRAN, BREMSIIRT, TOHBER., TENATETTL
52859V —N—RIFTHEHWETE

[0087] <<CTHr:AHAR D ELAMH>

IEIRAEARBIRMED 7 547 ) 7E LT, 1) HLA-AB L OHLA-BIZ FIR
LAy, 2) GATA3, TFAP2C, KRT7AYRIRT 5. 3) H19FLEA< A ~ ORN
ANRIRYT 2. BLU4) ELFS7OFE 49— RAFILEINTWS, BHD

AFEBPDHETHEONICTHRMRITZ LEEB4 D20V A4 F ) PaEET M %
AT,

[0088] F 9. HLA-A, HLA-BORIREAMHE L /=, TOHER. KEICRT LD IC,
AFEBOAETELONLCTHRMEIE. BRBRICEIT S 4 2 ERCTE Rk, HLA-A
BLUVHABEIFEAERIB LRV &AM o/, —H. 751 LBESHIA
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[0089]

[0090]

[0091]

[0092]

(&BMPALIE L T HHLA-A, HLA-BFZMETdH - 7=,

RIT, REBEMEO Y —H—TH BGATA3, TFAP2C, KRT7(DFIRE % ST L
foo ZOFER. B7ICRT LIS, RREBOFETHONCTERMREIK. <
NHEDT—A—%ZHIELTWB I &M o,

RIS, E19ES /A< A 7 ORNA (miR518¢c-5p. miR520c-3p) MDRIRE AT
ML, ZDER. H8ICTRT LIS, ARADHETHEONLTERMES
L UCTHERABRR L. B19BREET A VORNADRIRENZW DD D o,

RIS, ELFS7OE—49 —D X FIVLIRBZ T L 7o, HWREMOITTY, t
rophectoderm-like cells(GREANILERRIMAE). cytotrophoblast-like cells
(MR MESRB IR ARAERE). + — JEESHE. 75 1 LEUESHIRE & &L UBMP
-treated cells (754 LBYESHAREICBMPAA AN L3IEREIEE L/ HlRE) D X
FILERIZZTNETN10.0% 0.5% 29.3%. 85.2%. 22.7%T#HY. trophectode
rm-like cellsd & Ucytotrophoblast-Llike cellsiZBEWER X FILIL &R T=
o TDOEDIC. AFEBPOAETHEONLTERMIES L CCTHRMEIE, ELF5
AE—% —DOfiA FILERAFTWI EHDH 27,

UEDE ST, T4 —TEESHREN S MEFEE L TE S CTHME I,
A VERDITOMEZBRICBERL TWE I &M Db o7,
<TEA SHfREMERER (CT) ~D2{>

bt M&EKAIREsingle—cell RNAseq TSIGLECOIZE < HIR L TWAW, —A.
SEURFNER#EE DRNA sequence datah™ 5CTTIXTACSTD2, ENPEP, SIGLEC6AHE
MLTWBZENFRINSE, I THESE, 1HEOERKY Y TV ERWT
FACSTEARIREMEA L7/c& T 5. TACSTD2, ENPEP, SIGLEC6IZ\W\\T'h ¥ FiR
LTWB I ENHERTE R, §7abhB5, TETIKSIGLEC6AHIR L AL, CTT
ILSIGLECOA'HKIRT B, CDHRICEDE, SIGLECCORIEDHRMICETE, C
TIAD3 bR~ 7,

F7-. CTTIFKIGTHARIEL TWB Z &5 TLWB (Chang and Parast,
2017; Muhlhauser et al., 1993), EFRIC. EESBDO L MEEEMEZ RV
THRELEZT27E25. M1 O0IKRTLDIC. CTIRKIGTZRITLTWS
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[0093]

[0094]

[0095]

[0096]

CENHERTE L, —A. |k 1 BOMERMETIE. Ki6TZFRIKE L TL
HHREANER L. ik, Ki6TACTORIHIERREICRKIRT 2T —H—TH 5
ZEERLTWS,
AFEBDOHFETELONLTERMEEZTCF BBEER. EEMKRETF (EGF) B &
Nt JHIILESEEIZ 2 UBMTIEE L TR ON/BRRICE T2 —h—
DHRFEFARLCFREZT 1RO 210577, TOFR. TEARMAZIZSIGLEC6
BRMTH o h. BONEHMEILSIGLEC6DHIRMA B TE L, IS5, B5
NMREIEKI6TZRIE Lz, chboDZ &ML, TENSCTADLEFEELST
BETHY. DMEBEINCTIXBIERENS . CTORHREICHSZ Z 0D
No7l,

<CTh L ERRERERME (ST) ~O8E>
KFEBDHETESON/CTAEForskolinF A SO TISICEELTEDS
NEHREICEIT2Y—h—DORBEZANLBEREZE 1 3ICRT, TORBR.
BoONMEEHEENMES L TRIERRE X, D, CGAB L UCBDFHITH
BEETEX, 2D EDE, CTHLSINDDILFEENTTRETH D Z EHah
27,

<CTH SIEENRERME (EVT) ~Dab>
AEBEDHETESNICTATCF BAEHIS L UNeuregulinlE % ST
TILIEELTEONAMBICE T2 —H—DRRERANLBEREZH
4I1CRY, TOHER. B5N/HIIIZHLA-GELVRN(Laever in) DHIRHHEER T
Xfeo 2D EDDL, CTHOLEVIANDDEFEENABETH D EDDD o7,
<TERRHARE & MR RBIE (CT) BMRICB T2 —H—RE>

FEE TR SN TERRMERE & MM RER (CT) BMEICSIT2Y—H—%
ReEZT—H—OREFEEAVLETIO—HYA MX N —THRERLER H15
. 1 6ICTRT LIS, TERMMAE TIE, TACSTD2, ENPEPMDIFHIC. ITGA6(Integ
rin Subunit Alpha 6) »HAVCR1 (Hepatitis A Virus Cellular Receptor 1)
BNEHETH D &N DM o7z, —FA. CTEMEAZTIX, TACSTD2, ENPEP, SIGLE
CoMIEMIC, ITGA2(Integrin Subunit Alpha 2) & ITGB4(Integrin Subunit B
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[0097]

eta 4) & ITGA6(Integrin Subunit Alpha 6) &HAVCR1(Hepatitis A Virus Cel
lular Receptor 1) BFMETH 2 Z & DD o7,

THIC, RERETHANLER., CTERMEETIE, B1 7ICRT LIS, PTG
ESEHSDBARIEL TWB I &Moo/,

F7/=. HAVCRT, S100P, ITGA6, ITGA2Z UF'SIGLEC6ME(mTFHIR%A E=|RT-PC
RICE » THARFER. HAVCRI, S100P, ITGAGIZCTRUTETHIR L. ITGA2%
USIGLECBIICTTRIRT 2 &M ah -7 (K1 8) ,

. @FEGBEOE MEERBETIE, K1 9ICRTRELEBORBRI L.
GATA3 UNKRT7(D At IC. HAVCR1, ITGA6, ITGA2, S100P, HSD3BJ% U*PTGESASHE
BLTWBZ &R gh o,

BlE& Y, ITGA2, ITGB4, PTGES, HSD3B& UNSIGLEC6IECTw—H—&. ITGA
6. HAVCR1, R USI00PIICTXIETEX—H—&RYESB,
<7354 LELREMR R SR D HERE >

T4 LBIPSCERAWE, CTADDEFEEEE I3 BADFE(Proc Nat
| Acad Sci U S A 110, E1212-1221.2013; Proc Natl Acad Sci U S A 112,
E2337-2346. 2015) TES L /=#lif8%. pBAPE L7z, pBAPZ 7 O—H 4 h X b
) —RUORERERETHEARLECA, M1 7RUCH20TRT LT, ITGA2,
ITGB4, SIGLEC6, ITGA6., HAVCRI, PTGESXTMHSD3BE W\ -7=, CTT—H—RKRT
SXBETEY—A—DRELTWAWZ EBDD o7,

X 5IC, ARBOFETEONLTERUCTE, pBAPICDWT, A=A
WERICBIT2RREEECTFORREEZ, RNAY—T VoV TOBRHN S
ML, ZFvydy—70Oy hEE2 1IZ7R7,

ZDFER. GATA2, GATA3, TFAP2C, TACSTD2, ENPEP, R UFDAB2& WL\ 7=,
REEMETRITET 2BEFIE. TE. CTRUPBAPICEWTHE L TRENR
bhic, —A. pBAPIE, 2 O OB LDFIRICFHFHNQRBERFICEWT, TE
RUOCTELE®R LT, ARIKEVWRIRENR O,

MUE&Y. pBAPIX, CTADDEFEEERE INIBHNOFETHEEINES
DD, CTTIEARL, CULHFEREKMERETHD Z D27,
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[0098]

[0099]

[0100]

<¥EMBET—h—EEF>

IHIC, E NOEERETHEEICRRET2EGETICOVWT. AFRBEOFETE
SNTERVCTICH T2 HIEESE., pBAPILBIT2RIFEE2 L — MY v T
BLAGRE, M2 2187, ZORBR. TERUVCTTRIFEAERRET, p
BAPCBEZICHIRYT 2&/xF& LT, TNC, CDH10, PKDCC, GABRP, IGFBP5, PO
STN, VTCN1, VIMRTHEYIDMFE I Nz, TN LDEBMETFH. pBAPICEWT,
TERUCTL Y Ha<RHIE L TWB I &ld. EERT-PCRICKL > THERTE
(M2 3) .

T, MREFREMETHDVICNNL, 70—HYA MX KN —TREARELEZS
BK241CRTEDIC. pBAPTRIARONS—F T, CTTRHHERENLELN
BWI ENHERIN, UELY., B9 DDERGRTFIF. FEMEZZERK
O/ XIFHBET BT —h—&RYES,
<KEARZE (TE) . MBEMERERE (CT) . SlRMAREEMER (ST) . #E
KRB (EVT) OBEGFRE/NY—V>

Xiang 5 D#RE (Nature 577, 537-542,2020) ICik, b RERICHIF S, BK
BIOTE (PreTE) . &EFRHEODCT (PostCT) . EVTHIHAELEE (Ear lyEVT) . EVT,
STHIHAERBE (EarlyST) | FAESTORRT—YVICKHENLBLEGRFIMHRES N
TW3,

FIT. AFEBPOFETEHLNATE, CT. STRUEVTICDOWT, LEEDFN
TNICRENDEGTORRELAN25I1IR7T,

TR, RFEBEDOHETHESLNATE, CT, ST, EVTIE, ThEFNICHIGT
HRICKENLBRTFORREN TVEGTFRER/NY -V 2R,
<HHREMERER (CT) DO#ER>

AEBFOAETESNLCTIZ, 2~3 B&EIC. TrypLETHEEL., 1,2~
1 /4ADBETHEERBL TR LA, CTIX, M26ICRT&L£DIC. 35
LTOBRRCT7 OB EOMEFESHIAEETH o /-,

IHIIC, 30@MLE (90BHMLE) OMREZRTHIFIBEELLCTE, &K
BBOFEICL USTRUEVIAMEI B2 E 25, K2 7129 EERT-PCROFE
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[0101]

ROLH, TENEFNOYT—H—DHERLTWB I ELHEERTEL, Tabsb,
AFEBOAETHELNLCTIE, 30EULOEHAKRT 9 0 HU LDOMIEE
ERTH, STRUEVIADMEBE A MR L T W e,

<FNH I A RDOFE>

AEBFOAETESLSNIECTERAWT, TurcobDFEER (Nature 564, 263-26
7. 2018) ICHEW. ANA /A FERRIE, ZOFETEONLCTHED
FIHIA R B2 8ILRT LIS, BRENSEBLNZREBMAEHED
FIWHI) A REFBICILSBLTBEEZ L TWe, COCTHEROAFILH/ A K
&, 1 OEI EDOMEKRV2HNBULEOHFIEENTRETH >/,

EERT-PCRICK Z2MTICL > T, LEECTHRDA I A/ 1 R, B2 9IC
TTEDIC. CTOT—H—&ESTOT—H—WADRKENAR SN, Thik. H
aider 5D¥RE (Stem Cell Reports 11, 537-551.2018) H & U Turco bR
(Nature 564, 263-267. 2018) D#FHEE—HT %,

Ffo. LRCTHROFANH /A FERERELEEREZ., B3 0ICTRT,
ZDFER. KRT7, GATASRUTFAP2A%Z 2T, RERMREOY—H—%2RHEKEL T
WBZ eIz, I 51T, Haider 5D#ERE (Stem Cell Reports 11, 537
-551.2018) H L UTurcob#RE (Nature 564, 263-267. 2018) Tik, RBIE
MREAINH ) A ROABLICTHRMETEXI N TV EREINTEY, £
SBCTEHROANH /A Fid, B3 0ICRTEY., REICBWTICTY—H—T
HBDITCGA6 = FIR L T,

MUE&Y, EFECTHREODAILA/ A4 N, BEILELN S REREMER
ROAIWNH /A RICB, BRTANT /A4 RTHoEEIZLND, FD:
. AEPOHFETEOLONICTIE, 3IRTAIE/ A4 RERHRATEETH > fe.
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

AR OEH
RENFEMBEE 1 Y ENOTRETZHETH> T,
TA—TJRZeeMEMiEE. TGFAEEH. MEKFEEHX. BUPH & TJAK
FREFIH SZBRINZ2BUEORFZEUHEMTIEE L TRENE
EMREADMEFET S IRZEUHE
RIECIEHIETGR B BAEHR]. MEKFAEHA]. BUPEH & JAKIREHID 5FIR
N2 3IBLULODRFZIC. FRR 1 ICRHOREBNAREMBE OIS
HiEo
TGF BRAEAIAAB3-01TH Y. MEKRAZHA'PDO325901, BMPA'BMPA, BM
P2FE /- IIBMP6TH Y. JAKREEFIAJAK inhibitor ITH . FEKIE 1
Flld 2 [CREDREAREMR OIS E,
X510, SEHNIFENRE % TACSTD2 (Tumor Associated Calcium Sign
al Transducer 2) . ENPEP (Glutamyl Aminopeptidase) . ITGA6(Int
egrin Subunit Alpha 6) & LT, F /= IXHAVCR1 (Hepatitis A Virus C
ellular Receptor NDHEIF=ERE L THILT Z2TREZZT. HX
EH1~30WIhh—IRICEHDRENEEMEOEES %,
SRS AT SRR TH D, BFREI~400WThr—
IRICEEBORENREMIEDOEES X,
ZREMR A E M SREMBRMIRTH D, BFRE1~500WThr—
IRICEEBORENREMIEDOEES X,
BRIE1~6DWTNA—IRICEHO A ETRENNEMRB RIS
2T, BLV, BONECREBAMEMIBEZTC BEER. ERAR
FF (EGF) & & nt> 77V EM L E 2 ST TEER L TSR
ERMBICHEEET 2 TR220. MRRERERMRBORESE,
X 5IT, MR SRERHIRE £ TACSTD2, ENPEP, SIGLEC6 (Sialic Acid
Binding Ig Like Lectin 6) . Ki67 (MKI67(Marker Of Proliferati
on Ki-67)) . ITGA2(Integrin Subunit Alpha 2). ITGB4(Integrin S
ubunit Beta 4). PTGES (Prostaglandin E Synthase) . HSD3B (3 be
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[553KIR9]

[55K1R10]

BERIAN]

[55K1R12]

[55K1R13]

[55K1R14]

E5RIR15]

[55KIR16]

[E5KIR17]

ta-hydroxysteroid dehydrogenase) . S100P, ITGA6(Integrin Subun
it Alpha 6) B LV F/-IFHAVCRI D FEIRA#ZE & L Ttk 33 T8
20, BKIAT7 ICEHOMBEMRERBBEONER X,

FAKIE 7 21 8ICEEB D AE THIRRMRERMRE % AR T 2 T8,
BLU, Bon/MEERERMELEE L (SREAREERERS &
O/ FRBEARBRMBICOCFETZ2IRZ20. GRERE
RS £ O F R IdBEARBEMBEORES X,
RENMELZIRETZ2IE. SL0. SEIREAREL MIRMEREE
MRICOEFEET 2250, MIEMERBEMIBOEES X,
RENFEZMEERERMRICOEEET 2 TRIE. REAREL
. TGFRPREH|, EEMREF(EGF)HSLPWnt> FHILEHMLEFIEZ S
CEMTHEERET 2 2 &ICL Y. MEEREEMRBICOEEET 5 TE
TH3, FRIE OICERHOMIBIERERMIOEIESE,
BRIET~6DVWT A —IHICEREHDOFETHRE S N REANEER
A,
RENREMRE SOMBREDD S REAREMRRE SBET 2 HET
& > T, TACSTD2, ENPEP, ITGA6H & U/ F /= ILHAVCR1 D IR % 151%
&L TREAREMREZERNT2IREZE. A%,
RENFEMES SOCHMBERICS VW TRBAREMRARET 2 A
$5T#% > T, TACSTD2, ENPEP, ITGA6H & U F 7= ILHAVCR1 D FIR %
BEE L TRBENMEMREERETZ2IREET. Fik.
TACSTD2ICHFEMICIHEE T 20 F. ENPEPICRHENICHEE T 20T, IT
GABICHFEMICHEA T 20T H LT/ L IFHAVCRIICKHEMNICHES
20T, RENAREMERE ZLIEENREE,

TGF BRHER]. MEKFHER. BMPH & NJAKRHEFIH 5 :BIRI N 5 21E LA
LtORFEZEC. RENREMRESCFER T 1 — TSR
B,

TGF B BEEEFIAA83-01TdH Y. MEKREZHIAPDO325901, BMPASBMP4, BM
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[55K1R18]

[55K1R19]

[553K1R20]

[55K1R21]

B RIR22]

P2FE /- IIBMP6TH Y. JAKREEFIAJAK inhibitor ITH . FEKIE 1
6 ICEEE D 1 — TR B R Er R A IS,

MRt RERMEZ 2OCHRER L SR RERMEZ 28T 25
7= Td > T, TACSTD2, ENPEP, SIGLEC6, ITGA2, ITGB4, PTGES, HSD3
B, S100P, ITGA6E & T°/ F7-IZHAVCRIDFEIRAIEIZE & L THERRM SR
EEMEEZENTS2IREZ2V. Ak

MRt RERMEZ 2OCHRER L SR RERMEEZRET 25
7= Td > T, TACSTD2, ENPEP, SIGLEC6, ITGA2, ITGB4, PTGES, HSD3
B, S100P, ITGA6E & T°/ F7-IZHAVCRIDFEIRAIEIZE & L THERRM SR
EEMEEZRET S IREZ2T. Ak
TACSTD2ICKFEMICHES T 29 F. ENPEPICREMICHES T 29 F. SI
GLECOICHFEMICHEER T 20 F. ITCA2ICKBEMNICHEEST 29 F. IT6B
MIRHENICIEET 29T, PTGESICHEMICIEET 20 F. HSD3BIC
HEMICKES T 50F. SIPICEENICHEST 520 F. LTGAGICKRER
MICIEET20FB LV FLIFHAVCRIICEBENICE ST 20 F 4525
O, MRBEMEREEREORE /B RAERE,
FERARZSOCHRERA» SFEMREZ 2B T 275ETH> T, TNC
(Tenascin C) . CDH10(Cadherin 10), PKDCC(Protein Kinase Domai
n Containing, Cytoplasmic), GABRP(Gamma-Aminobutyric Acid Type
A Receptor Subunit Pi), IGFBP5(Insulin Like Growth Factor Bin
ding Protein 5), POSTN(Periostin), VTCN1(V-Set Domain Containi
ng T Cell Activation Inhibitor 1), VIM (Vimentin) & F7/=
[ZHEY1 (Hes Related Family BHLH Transcription Factor With YRPW
Motif 1) DERLZERE L THRMRERMEZRENT2IREZ2
O, Hiko

FERARZSOCHRER» SFEMREZRET 2HETH> T, TNC
. CDH10, PKDCC, GABRP, IGFBP5, POSTN, VTCN1, VIMB XU F/I&
HEYTORR 2158 s L THIRMERERMREZRET 2 TRES0. &
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[55K1R23]

o

INCICEENICEST 29 F. COHIICKEMICHEST 59 F. PKDCC
ICHRENICHET 59 F. GABRPICHENICHEET 549 F. IGFBP5IC
BHEMNIEST 20T, PSTNCRENICKEST 20 F. VICNIZKE
MICKESE T 20 F. VIMICEEMICES T 20 TH LU F/2IEHEYT
WCREMICKET 20 TF220. FEMROKRE T IENREE,
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“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

KOEL, M. et al., “Optimizing bone morphogenic
protein 4-mediated human embryonic stem cell
differentiation into trophoblast-like cells using
fibroblast growth factor 2 and transforming growth
factor-p/activin/nodal signalling inhibition”,
Reprod. Biomed. Online, 2017, wvol. 35(3), pp. 253-
263 page 254, right column, line 30 from the
bottom to page 255, left column, line 2, page 257,
right column, line 6 from the bottom to page 259,
left column, line 11, fig. 1

WO 2016/186078 Al (SUMITOMO CHEMICAL CO., LTD.) 24
November 2016 (2016-11-24) claims

TAKASHIMA, Y. et al., “Resetting transcription
factor control circuitry toward ground-state
pluripotency in human”, Cell, vol. 158(6), 2014,
pp. 1254-1269 entire text

I0, S. et al., “Trophectoderm-like cells from
human naive induced pluripotent stem cells model

human placentation”, BARERMGARIFSMEE, 23 March
2020, vol. 72, p. S.154, abstract no. IS-WS-1-1
entire text (Journal of Japan Society of
Obstetrics and Gynecology)

I0, S. et al., “Derivation of trophectoderm-like
cells from human naive pluripotent stem cells”,
Reproductive Sciences, March 2020, wvol. 27(1),
Supp., p. 24927, abstract no. F-117 entire text

CINKORNPUMIN, J. K. et al., “Naive Human Embryonic
Stem Cells Can Give Rise to Cells with a
Trophoblast-like Transcriptome and Methylome”,
Stem Cell Reports, 14 July 2020, vol. 15(1), pp.
198-213 entire text

I0, S. et al., “New era of trophoblast research:
integrating morphological and molecular
approaches”, Human reproduction update, 30 July
2020, vol. 26(5), pp. 611-633 entire text
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: Invention in claims 1-9,
12, and 16-17

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2020/043328

<Continuation of Box No. III>

(Invention 1) Claims 1-9, 12, and 16-17

Claims 1-9 and 12 have the special technical feature of a “method for
producing trophectodermal cells in vitro, the method comprising a step for
culturing naive pluripotent stem cells in media containing at least two
factors selected from among a TGFPp inhibitor, an MEK inhibitor, a BMP
inhibitor, and a JAK inhibitor to induce the differentiation into
trophectodermal cells,” and are thus classified as invention 1.

In addition, claims 16-17 are substantially identical or equivalent to
claim 1 classified as invention 1, and are thus classified as invention 1.

(Invention 2) Claims 10-11

It cannot be said that claims 10-11 have special technical features
identical or corresponding to those of claims 1-9, 12, and 16-17 classified
as invention 1.

Also, claims 10-11 are not dependent on any of the claims classified as
invention 1. Furthermore, claims 10-11 are not substantially identical or
equivalent to any of the claims classified as invention 1.

Therefore, claims 10-11 cannot be classified as invention 1.

In addition, c¢laims 10-11 have the special technical feature of a
“method for producing cytotrophoblast cells, the method comprising: a step
for providing trophectoderm; a step for including the differentiation of the
trophectoderm into cytotrophoblast cells,” and are thus classified as
invention 2.

(Invention 3) Claims 13-15

Claims 13-15 cannot be considered to have special technical features
identical or corresponding to those of claims 1-9, 12, and 16-17 classified
as invention 1 or claims 10-11 classified as invention 2.

Also, claims 13-15 are not dependent on any of the claims classified as
invention 1 or 2. Further, claims 13-15 are not substantially identical or
equivalent to any of the claims classified as invention 1 or 2.

Therefore, claims 13-15 cannot be classified as either invention 1 or
2.

In addition, c¢laims 13-15 have the special technical feature of
“isolating trophectodermal cells from a cell population including
trophectodermal cells,” “detecting trophectodermal cells from a cell
population including trophectodermal cells,” or “detecting or selecting
trophectodermal cells,” and are thus classified as invention 3.

Form PCT/ISA/210 (extra sheet) (January 2015)
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(Invention 4) Claims 18-20

Claims 18-20 cannot be considered to have special technical features
identical or corresponding to those of claims 1-9, 12, and 16-17 classified
as invention 1, claims 10-11 classified as invention 2, or claims 13-15
classified as invention 3.

Also, claims 18-20 are not dependent on any of the claims classified as
inventions 1-3. Furthermore, claims 18-20 are not substantially identical or
equivalent to any of the claims classified as inventions 1-3.

Therefore, claims 18-20 cannot be classified as any one of invention 1,
invention 2, or invention 3.

In addition, c¢laims 18-20 have the special technical feature of
“isolating cytotrophoblast cells from a cell population including
cytotrophoblast cells,” “detecting cytotrophoblast c¢cells from a cell
population including cytotrophoblast cells,” or “detecting or selecting
cytotrophoblast cells,” and are thus classified as invention 4.

(Invention 5) Claims 21-23

Claims 21-23 cannot be considered to have special technical features
identical or corresponding to those of claims 1-9, 12, and 16-17 classified
as invention 1, claims 10-11 <classified as invention 2, claims 13-15
classified as invention 3, or claims 18-20 classified as invention 4.

Also, claims 21-23 are not dependent on any of the claims classified as
inventions 1-4. Furthermore, claims 21-23 are not substantially identical or
equivalent to any of the claims classified as inventions 1-4.

Therefore, claims 21-23 cannot be classified as any one of invention 1,
invention 2, invention 3, or invention 4.

In addition, c¢laims 21-23 have the special technical feature of
“isolating amnion cells from a cell population including amnion cells,”
“detecting amnion cells from a cell population including amnion cells,” or
“detecting or selecting amnion cells,” and are thus classified as invention
5.

Form PCT/ISA/210 (extra sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/JP2020/043328
Patent Documents Publication Patent Family Publication
referred in the Date Date

Report

Us 2019/0112573 Al
WO 2016/186078 Al

18 Apr. 2019
24 Nov. 2016
claims

(Family:
Us 2018/0135022 Al

none)

Form PCT/ISA/210 (patent family annex) (January 2015)




ESl T [ B R R 5
PCT/JP2020/043328
A HHORTL2 U008 (ER&STI8E (I1PC) )
CI2N 5/071(2010.01)1; C12N 5/073(2010.01)1; C12N 5/0735(2010.01)i; C12N 5/10(2006.01)1
FI: CI2N5/10; C12N5/071; C12N5/073; C12N5/0735
B. FEZITH> 705

AEZT > 2 NRER (EERGFOH (1P C) )

C12N5/00-5/28

BNEERDAOBER CHEZ T2 A0BIIEENIED
HAREEMAFEQAR 1922-19964
HAEAFEEAFEAR 1971-20214
HAEEAFTRERAHR 1996-20214
HAE S AR AH 1994-202 14
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

JSTP1us/JMEDP1us/JST7580 (JDreamlI11); CAplus/MEDLINE/EMBASE/BIOSIS/WPIDS (STN)

C. FET 2 238D 51D Sk
31 A Sk D . N i %
BT — FIASCEE RO—MOEMmRPEEY S & Sk TOBEY SEROHRR SR DR
Y US 2019/0112573 Al (UNIVERSITY OF MACAU) 18.04.2019 (2019 - 04-18) 1, 3, 5-6
FrErag sk D#IF, Bevk0034-0035, FEfEf
A 'S 2, 4, 7-9,
12, 16-17
Y MH EE Ee, ARRED AL HeEic kS e b i P SHifaoER, 7 1, 3, 5-6
IANEA LA, 2016, Vol. 241, pp. 7-11
ESHAMEL TI—RELGMTINEE 37, &1
A 'S 2, 4, 7-9,
12, 16-17
A KOEL, M. et al., Optimizing bone morphogenic protein 4-mediated human 1-9, 12, 16-17
embryonic stem cell differentiation into trophoblast-like cells using
fibroblast growth factor 2 and transforming growth factor-p8 /activin/nodal
signalling inhibition, Reprod. Biomed. Online, 2017, Vol. 35(3), pp. 2b3-263
E25ABELAMENOE3 07— 5525 b EAME 217, £2 5 TELEE IS
EOfT—H25 9HAMEL 117, M1
A W0 2016/186078 Al (FEAfbiftkz=ath) 24.11.2016 (2016 - 11 - 24) 1-9, 12, 16-17
FeFras ko #iF
V] criowg: 1ot scmssie s htn s [ <5y b 77 3 0 —cBd 2 5% 200,
*  BIANEROAT TV — “1” l%%ﬂﬂﬁﬁﬂiif@f’aﬂ&ﬁ ’\%%;a”btgcﬁkfgbof;jﬁﬁtﬁ
A RCEE OB 5 LETRA . AR E RS 0 Rr2pp RS, RNOREXEDRORROL O
‘B EBHEEEETO DR E 23R TH O BEIBEHBEANRIT «xr %t%@@béxmf@of éﬁﬁﬁ@&f%%@%ﬁr
ARINEZED MIRESENBRNEEZ NS
‘L EEMETRICES 2 IER T L XEOUIMO SO T HAL v BICEEOH B TMTH - T, éﬁiﬁﬁtﬁﬂ@lutdﬁcﬁk
<lifﬁ®%ﬁﬂ2%ﬁa%ﬁﬁ4?%t IR AT 5 GBHR % IAOR lgr%% :Zofﬁ%fdb%%ﬁm T o TSR
~0) WeEZLhDHED
“0” OPAIC L 2BIR, HHA. BRFIIS KT L “@” E—37 b 77 33k
“p” EBREEEHTIT. hoEBLEOFROER L 22 BEOHD
PRI ATR I 72 TR
EERHEEZ7TTLUAZH ARG O F%KH
28,01, 2021 09.02. 2021
ZA RO H TR HEROHLBE (BHTHEEE)
H AR R (1SA/JP)
T100-8915 B4 4B 8377
H A N JEAR
HEHTRHEENE=TH4%3 5
EEE RS 03-3581-1101 [N 3448

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




[EI R & ] % B 5

PCT/JP2020/043328
C. FET 2 238D 51D Sk
31 A RO ‘ ST N : . T 5
HF T —x FIHAXEE RO—HOEFNEET S & Xid, TORET @ HTOZRR St NIE RS
A TAKASHIMA, Y. et al., Resetting transcription factor control circuitry 1-9, 12, 16-17
toward ground-state pluripotency in human, Cell, Vol. 158(6), 2014, pp.
1254-1269
9
P, A 10, S. et al., Trophectoderm-like cells from human naive induced pluripotent 1-9, 12, 16-17
stem cells model human placentation, HAZERHm ABIZESHMEEE, 2020, 03, 23,
Vol. 72, p. S.1b4, Abstract No. IS-WS-1-1
9
P, A [0, S. et al., Derivation of trophectoderm-like cells from human naive 1-9, 12, 16-17
pluripotent stem cells, Reproductive Sciences, 2020.03, Vol. 27(1), Supp.,
p. 249A, Abstract No. F-117
9
P, A CINKORNPUMIN, J. K. et al., Naive Human Embryonic Stem Cells Can Give Rise 1-9, 12, 16-17
to Cells with a Trophoblast-like Transcriptome and Methylome, Stem Cell
Reports, 2020.07.14, Vol. 15(1), pp. 198-213
9
P, A 10, S. et al., New era of trophoblast research: integrating morphological 1-9, 12, 16-17

and molecular approaches, Human reproduction update, 2020.07.30, Vol. 26(5),
pp. 611-633
9

fE= PCT/ISA/210 (B52°—Y) (201541 H)




[EI R & ] % B 5

PCT/JP2020,/043328

B FHHOM VR TVD Y SOEE (1 ~—U0 3 08ES)

L] s Em s s a0k % 5 R TR U0, - OEBHEERS L. TART ORE 0
SRIEIZ DOWTHER L 7,

0. [] emsmsssnsEmRd2 206 8<, TATORETHEATREILSWTHETD - L ANTEEOT, B
ST HE D % kD 2o 72,

5[] B A B E R AE TR E — B0 s L AN LB~ 0T, - OEEAESS R, TN
WD B 5 7R OFRED A DNTIERK L 7=,

o V] A s B e g TR A B A WA L o 20T, T OEEHEER SR, SkORE ORI

WINTODLHIIBRDROFREIZDWTIERL 72,
ZERIAL-9, 12K O16-1TI7(% % F50H

ENFAE TR O 2% [] BIMEEFERAT, ZET 5103, BB THEROMM & 2, BEEANG R

RV

CHETAER BHITHAD o7,

[ emames R0 oM & 2600 B B BafsE TAsd - 7223, Bl r PRSI
A EI AU - R i%bﬂ&#ot

EMFAEFERIOMMIED o 7208, BFRHLTE AN 27,

FRZ PCT/ISA/210 (51 R—TYDkEZE) (201581 H)




] B A e o5 [ BB
PCT/JP2020/043328

AL FAOBR—MENRIL T2 L EORR B1RXR=YD30D#kE)

RITRARD &5 Z0FEBHREI L EOFARH 5 & ZOE RSB ITRD -,

(F6BH 1) #ERIE1-9, 12, 16-17

EERIEH1 -9 RO 21%, THRBAMEMELZ Y N THETD HETH T, Fo1 — TEISLEEME
% . TGF B BHEFR., MEKBHEF], BMPH & CJAKBHEFIN GBI D 2 EORF 2 S5 HT
B U CRBIMNREMBADEBFET 2 T2 50 H1E] L OO RIBEMREEZEL TVDDT,
FH L IZKDT D,

F/o, FERIEL 6-1 7Tk, BHALICESINAZFERELD &, EER—XEENIETIERICHDD
T, FHA1IZRST 5,

(FEH2) FERkIH1 0-1 1

FEARIHL O-1 1%, FHIIKOINABREL-9, 1 2KTC16-17&, FA—OXITHRT Dk
BRI EZ A LTV 2 IEWV AR,

F/o, FERELO-1 1, FH1I KD INAZOVTHOBREORBEHERETE RV, I502, fFk
JFL0-1 11 FPELIZEASINZWTNOFERIECN LU THEER — T Z IS S ERIZIER
W,

UaNoT, 35RIEL 0-1 1id, P ICTRSTIR,

ZUT, @ERIELD O0-1 1k, [RBINLEZIRILT D TR, KO, Y%K 2 Mt e 221
FUZALEET 2 TEZ2 &0, MM RBsBRipaosE HiEl LW RS EMNSEZ AL THD0
T, FHA2IZXNT 5,

(FEHA3) F5kIH1 3-15

FERIED 3-1 50, FEH L ICKAINAFEREL-9, 12K 6-17, Xk, FHH2EZKHIH
FEERIEL 0-1 1 &, A= T DRBIBREMNEEZ AL TOD LIXWVZRW,

Fro, FERIEL 3-1 513, FH L XE 2 KA INZWTNOFEREOEEZRETE R, X5
W, BRI L 3-1 510F, FH 1 X 2 KR INAZWTNOFEREICN U THEER X Enic#d
2 BIRIZIZ AR,

UZedio T, GERIHT 3-1 5% FH 1 RO 2DWTNIZEKFT IR,

ZUT, #RIEHL 3-1 51, DTREAREMZ EOMBERSNS, RESNRERIEZ SEET 5] .
MRBEHNEEMEZ SOMEERICS VT, RENREMBEZ RET D] . UL RSN R
HUE 7B X\ > BRI £ LTS 0T, 3 ICKAT 5.

(FHH4) FERIH1 8-20

FHRIHL 8-2 04F, HWALIIKAINAZEREL-9, 12501 6-17, FH2ICKSINAGER
FHL10-11, MiE, BHASIZEAINAFERIEL 3-1 52, F—0OXIIxAIET 255 i e %
ﬁbfwéaﬁwx&w

F/o, FERIEL 8-2 0%, FEH1 -3 IZKSINAZVTHOEREORBEHRETE R, X 5(Z,
FRIE L 8-2 01, K1 -3 IZEKSINAWVTNOFRIEIIG U TEEER —XIXZFIIHET 5 %
A= AN AN

UZzMoT, 3BRIEL 8-2 01, HHI-3DWVWTIIZERSTIAR,

ZUT, @ERIEL 8-2 01, THIfEMEERME 2 &ML E & Mtk = amE % 2t
5] . TV Z SO MEER N SMEEXREEMEZ AT« Xk, Tk
ﬁ%@@&iti Eh ) L WD R AFEMNREE B L TW2DOT, FHAIZKSTD,

(6 5) FERIH2 1-2 3

SERIE2 1-2 313, RPLICEKSINAFEREL-9, 1 2/K016-17. FKH2IZEHINAER
HLIO-11, FHESIZEAINAEREL 3-15. Xid., FHACEKASINAZEREL 8-202, A
—D XIS T DRBIARFEMNREZ B L TWVWD 21TV R AW,

Fo, ERIE2 1-2 313, FHI -4 KD INZVTHOFEREORBEHERETE RV, X512,
FERIE2 1-2 3%, FEHH 1 -4 IZEKDINZWTHNOFEREIZN U TEHRER — T ZIIHET 5 Bf%
A= AN AN

UZzMmoT, 3BRIE2 1-2 31, HHI-4D0WTHIZERSTIARN,

ZUT, @ERE2 1-2 3%, FEEMEZSOMBEERAISERMRZ TS . [EEMEZE
DRI ER S EBEMEEZRE T . &, TERAEOME 72138 %Jtvo%ﬁ&&ﬁ%%@
ZHELTWSDT, BHELBIZKDTD,

FRZ PCT/ISA/210 (51 R—TYDkEZE) (201581 H)



IR ] % B 5

N7V 77 3) =T SR

PCT/JP2020/043328
ClERE N ~#EH NFY b7 72U =30 ~#&EH
US  2019/0112573 Al 18.04. 2019 (77 2)—=2L)
Wo 2016/186078 Al 24.11.2016 US  2018/0135022 Al
KR DFIH

e PCT/ISA/210 (857> b7 7 I U—HBIED (201541 H)




