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(57) Abstract: The present invention provides trophoblast stem cell-like cells capable of differentiating into placenta-con-
stituting cells, the trophoblast stem cell-like cells being derived from trophoblast cells derived from placenta during or
after mid-pregnancy, and including a SALL4 gene functionally linked to a first exogenous inducible promoter. The present
invention also provides a method for producing the trophoblast stem cell-like cells capable of differentiating into placen-
ta-constituting cells.
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ZiE, Ry FyTca— b4 8BI304 FRF (Perc
ol | (BHFMEE) ELTHRINTWSEHEDE) TOURIEBENSZETFLND

(o)

RWT, RIGSHIREBBE®RAN SCD 4 9 f iiAkstEME%CNdT 5, CD4
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[0030]

[0031]

[0032]

[0033]

[0034]

9 f MARBMEMBEOBEINAER. FIREINT. RFOAEERWVWS &
NTEDS, PIZIE. ;iCD4 9 FMAEZRVWBAEENETFLND,

CD 4 9 f il D EIN% XIZEUNATIC. CD 4 5 fiuiAbzttila =
RETHUNEET>THLWL, CDASHEBEMBEARET 2 XL, &
WKBREINT. RAMOBFEERAWVWDIENTES, A, CD 4 5Hk
ZRWBREENETFLND,

FEROLDICER L LREREMREIR. RREFRUPROCKEERZZE
BMTHRET LI ENTES,

- REARERME (FF L <IEC THR) . EiR8 (ERBEAO 1
/3 #RiBEI) DORBHEEOREEMRE (5L <IEC THR) &L T,
CCR7DERMEVEVIFEHEET 2, EERBHEROP - REIRER
HMlETH>TH, REBERNROF - REXRERMETH>TH, CCR7
DRBFILEV. LYEKEKICIE, 5 - RIEARBEMERETIE. CCR7OTP
M(transcripts per million) #, FFL <L
50T, 40T, B30T, XIF20UTTHB, —H. HIRMEDEE
BHREORERME (LI, THHREEMRE] &BWD) TR CCR7
DTPMA, FFELLCIE, 1TO00UE 150LE 160RE 1701
£ XIF180ULETHD, TPMIF, RERY—FVHF—ZHWVWTEIESZ
ENTEBETHY., YU TNHROLEEENN, 1 0 0 FEFETT 2 & X
. NREGEEEVYNMIEGFET 2H0%ERIIETH D, BEEDtDTPM (T
PM,) &, UTFOXICLYKDZ I ENTES,

[#01]

_7 _1 106
TPM. =T, 510
FERP, T & GBEEMLtO1, 000bpHiYDY—RETHY.

TRRICIYELRT DI ENTES,
[#2]

Yt
7 =—103
t L .
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[0035]

[0036]

[0037]

[0038]

[0039]

FEERXP, Ytid, SEEMtLICTIYyEYTINEY)—RAD Y NTHY
. L d IEEMtORITH S,

CCR7 (C—C motif chemokine receptor
7) BEFIE. GV VEHRHESZERKR 77X —%1—KrK7T3%, CCR
7 EBEFOERIIE. ANHTHY., GenBankZzEOLNFMOT—HIR—IH
SEBTBIENTES, HlxIE. ERCCR7 (NCBI Gene |
D:1236) &LTIk. GenBank7s sty avyE&EENM 001
301714, 2TEHRINTWREDENEIFOLN S,
CCR7DHRRIZ. AEMBEEOT SKIMIEOHREMB THZH - BREIR
ERMETIIEWD, AEBFEEDOT SHKMEETIIEL 1%,
<E1OARMFEEOE—Y —ICHENICER IN/ASALLAERT
>

AEBEEOT SEMAEIE. F10AREFEMESOT—2 —ICHEEMIC
EREINZSALLABGETFEZSUEWOEHEZET S, LEN>T. 1
OHARMFEETOE—F —ICHEENICERINAEZSALLABEERETEZED
EWIRT, TSHIREEXBIRIRETH %,
(B1OAREOFEESOE—H—)
F1OAREDFEEHTOE—FY—& LTHWRESHE I OE—% I,
BICREINT., AHMOEDEAWVWRENTES, FEEOE—9—I&
BFELCIR. AREOFERTICL YEEEMAZTEINIFZEH SO
— S —DEFFELV, B1OARMFEEETOE—Y—& LT BIzE &
REDEEMEICLYEEFENFEINE TOE—49—. HAEMHOEEE
B (BIz2E, pH, SRE. Y AR REEX. BIBEKAE) ICLYEREE
MAFEINZ TOE—Y—FHEITFOLNE, FEMTOE—9—& LT
CBIZE FRSYA oY UFEERIOE—Y—. |lacAROYSOE—
44—, I PTGEEHOE—%—. R704 FFEHTOE—4%H—. /8
YAV VFEMTOE—Y—, BEFEETOE—4—. pHFEEMTOE
—4—, BFEMTOE—4— BRERFEETOE—9—FHEITLND
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[0040]

[0041]

B INSICREI NGV,

ThSHA ) VEERTOE—49—IF. TISIHA4 ) URIEEDT T
OJOBFEETCTHEERENFEINLIFEM S OE—9—TH5, TS
A7 Y VFERHTOE—F9—1d, TetARL—49— (tetO) EHICHE

BRICERINAEIZIILTOE— 9 — %230 EIMFELV, T RSHA
V) UXRBEEOFTFOATDERETT, SET IV FR—45—dt e t OBBFIC
Bmal,. I=VILTO0E—9—OHEEFEEIFEIND, ChitLY, 2=
INTOE—9 —ICHENICER SN CBGFOGENFEINE, [Fh
SHA4o)o7rad] . TEISYA0) U EEENAERMEEZRL.
BOF7bSHA4 ) VEERTOETE—9—DEEFHEFET &N TE
3EMTHB, ThIYA4 )T FOTELTE FIREINGWS
BxE REvHa44)Yy (Doxycycline:Dox). #0O0O
ThSHA4 )y, LT ROF NSS40 VEREIFLNDE, T
oYL TAE—4—] &l TOE—49—& LTHDROBEIEZETZ S
OFE—4%9—%8KT3, STTILTOFE—F Ik HBENICERINEG
FOEREZBEYICEIBT 5701, METHIZETOEREZECTOE—S
—THdEVWAD, TN TOE—4— BIZIE EGEERBEM. RN

ARY AS—FHEEEAM. ROTATARYIREEHES, I=</I 70O
E—4—& LT B FRYVFF—ESOE—%—. —Y0OTY
v7AE—4%— Y4 A HOTD4IL R (CMV:cytomegalov
irus) O7OFE—4%—., SVA40TOE—4—FENrBFoNh3, FEHE
TOE—9—DTF IS4 0V VFESHTOE—S—TH2BE. T SEH
fald, EUATOT—9 —ICHENICERINEET7 I FR—9— (BlX
. VNR=RF b SHA4 0 VAN VY RAESEERF: r t TA) OI—
NEHIZ X LICEL T EMFFE LWL,

ThSHA ) UEBHTOTE—Y -2 ECREI AT LR, TROBD
ZRVWTHLWL, BIZIE. pTetOne~RySd— (Takara) FExFl
AAgETH D, /. tMOFEHTOE—F—2SURRIIATLEHED
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[0042]

[0043]

[0044]

HEDEBAWDIENTE S,

(SALLL4EEF)

SALL4 (spalt |ike transcription fa
ctor 4) BEFIE. VU714V H—EECEERFTCHSISALL
4%1—R¥2%, SALLAEGRFOEIIEZ. 2AMTHY. GenBank
EORHMODT—IR—ZADLEIBTZIENTES, flild. e SALL
4 (NCBIl Gene ID:57167) &LTlE. GenBank7
sty avESNM 001318031, 2 (BAUBS1, 2) . XiZ
NM 020436. 5 (BE5ES3. 4) TEHRINTVWDIHDELNES
bh3d, e NSALLABGEFR, AIEEOBDICREINT., ThOHDOKRE
Oy (#—voJ. RX507) REEhLDEEFTH>TH LV, HOMRE
HAEMNETSBSALLAEGTFOEINERE. GenBankZFDORAMOD
T—HANR—ZDSEIGARETH B,

F1OHAREDFEMETOE—F — ICHEENICERIN/ZSALL4ER
Fid. NEMEDSALLABEFTH->THLL, AEMDSALL 45EB
FTH>THE L,

F1OHAREDFEMETOE—F — ICHEENICERIN/ZSALL4ER
FHARRAETHZ2HE. B1OAREOFEMEIOE—9—&. ¥/ LIRE
BEMEEBAVWT. AEMOSALLABGFOLRICEAINALEDTH
THLW, ¥/ LRERMIE. RMOEOERAVEIENTE, flxE, C
RISPR/ CasYRTAL, VI T74VH-X9LF7—E (ZFN) |
EEMIERFHI 799 —X VL T7—tE (transcription

activator—like effector nuclease:
TALEN) &pEFoNn 2,

B1ONRAEOFEETOE—S DTS4 ) VEBHTOE—%
—TH3HE. REEOSALLABEFOTOE—Y—OLRIC. REMKE
SALLABGBFTOE—S—DHWENICERTSLIIC. TetARL—
H#— (tetO) B (BIAILX. tet OREENEEITZEZTNSHA10)
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[0045]

[0046]

[0047]

[0048]

[0049]

VIRERTF : TRE) ZEALTHLW,

F1OHAREDFEMETOE—F — ICHEENICERIN/ZSALL4ER
FHAARETHZ2HE. B1OAREOFEMSOT—4 — ICHBERICER
INARAEDOSALLAERT (UT. TARMSALLAEERTFRREAS
ty bl EHWVWD) F. PHNOEGFEARMEBVWTHABNLOEATI N
HEDTHoTHL W, HAEESALLAEREAEY M. 4/ L (BIxIE
BT L) ICEELTHEL, PSR REELTHY /LHIIEELTE L
W,

F1OHAREDFEMETOE—F — ICHEENICERIN/ZSALL4ER
Fid. AERMESALLAEBEGEFTHDIENFELYL, B1 OARMEDFEE
MO — ICHBEEMICER INAARMESALLAEGTIE. &5/ L
FICHERET R EDFFELL,

SALLAEBRFIHARMETHZHE. ARMS AL L 4BEERFIHREKT
2EMIE, R - BEREBRMEABERT2EMER—THD I ENMFHLL
o PIZE, EhOF - REIREBEMREZAWVSESICIE. EhOSALLA4
BETFTHDIIEDNTFE LW,

ARMESALLAERTIE. BERDOEDIREINT. T SEME~AD
FEREETIRY. EE (RK, B, A, RUANMOWTHID) 22
CHEDTH>THELW, [TSKEHMEANDEZRE] £, HRBLETORR
AFBEINDZI&ICEY, - REREEMEEZ T SKEMEICOMETEET
HEEE BT 5,

HAERMESALLABGRFELTE HIAE BUTFD (A) ~ (G) »EIF
bnd,

(A) BERUOSALLA4ERT (B, BIESTIXIEIICHREBEDORX I LT
F REIINSRBZR) XV LAFR)

(B) BHEEDSALLASVHNOE (B, EBIES2XIF4ICEHDT I
JBEINLRDBYVINVE) #0—RT2X7LAF RBINMLRDZRY
XULFFR,
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[0050]

(C) BHEEDSALLASVNIE (B, EBIES2XIF4ICEHDT I
JBEEES)) ICBWT. 1 IFEREOT7 I /VBEIEE LTI /BERIIHNDL
2255081 — KL, BD T SHMBE~DFEREETZ2RIIXIL
TF K,

(D) BEBDOSALLASY VAR VEDT I /BEES (I, BIES2 XX
4 \CEEEDOT X /BEECS) &, 7T O%LULDERIE—MEET 27 I /BB
FASMRDYVIRIEETI—RL, MO T SKEME~ADFEREELETZRY
XULFFR,

(E) BERUDOSALLA4ERT (B, BIESTIXIEIICHREBEDOX I LT
F REEANSARBRY XV LAFR) ICBEWVWT, 1 XIFEBEDOX V7 LA F
ROAEZELEXILAF REBEINLAY, BDT SKMIE~NDEEREEET
5RUXIVLAFR,

(F) BERUOSALLA4ERT (B, BIESTXIEIICHBEBEDORX I LT
F REIINLRBRY)XILAFR) & 70%ULOERIBE—ME2ET 2
XU LAF RENMNSAY, BDOT SKHMREANDESREZEBETZRYXIL
TF K,

(G) BERUDOSALL4AERT (B, BIESTIXIEIICHREBEDORX I LT
F REIINLARBZRY)XIVLAFR) EARN) Iy NREHETNATY
4L, BT SHMIE~NDFEEREEZETDIRIXI LA F R,

& (C) R (E) IZBWT. TEE] 3. RK. BEf. 0. RUHE
ADWTNTH>THLL, ThEDHEEETH>TH LV,

£5E (C) . THEEE] 1F. FICREINQWVWDS, AIxE. 2~6 0fE,
2~50Mf@. 2~40@. 2~30f@. 2~20M{@E@. 2~15M@. 2~10
B, 2~90M@. 2~8@E. 2~7M@. 2~6ME. 2~5{@E. 2~4M@E. 2
~3 @, XiF2@IFEIFLND,

£E (BE) IZ8WT, THEEE] & FIREINQWVWDA, HIXE 2~
100M@. 2~90f@. 2~80f@. 2~70f@. 2~60f@. 2~5O0f&
. 2~40@. 2~30f@. 2~20M@. 2~15M@. 2~10M@. 2~9
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B 2~8M@E, 2~7M@, 2~6{E. 2~5M@, 2~4M@E 2~3M@E Xi&
2ENZEF SN B,

£5E (D) RV (F) IZBWT, BIRE—HEIE. 70%UETHBZRY.
BIREINAWASA, 80%UE, 85%LUE, 90%LUE., 95%LUE,
96%LULE, 97%UE, 98%LUE, XIF9IBULELEIFLND, 73
JEEIRLEXIEX I LA F RENRTOEIIRE—MHIX. 22007 3 /BE
ANXIEX I LAF iR %, WET2TI/EBXIEX LA FRIREEEL
—HT2LDIC. MARUVRKICELZZEHDICF Yy THEANGHILHEL
BONETIA VAV MNROF vy TERL T I/ BEIEHEXXIEX I L
ZF REANLEICHTE2—RLATI/EBXXIEX I LA FROEEGE LTXK
HoNd, TI/BEBIEEXIEX VLA F REFIRLORIE—MIF. H
ERMPF CRAMOESEEEMRRY 7 VI 7 2AVWTRDDZIENTE
%, BIZIE. 7 /BBEAINXIE RV LA F FEEFIDEFRE—MHDEIL. A%
DHEEMREZEY 7RI T PBLASTPILLYBLNETSA AV NETTIC
LEEtBICE > TR/BZ I ENTE S,

FE (G) IKBVWT, TRMNYYYzy MREE] &k BIZIE Mo |
ecular Cloning—A LABORATORY MANUAL

THIRD EDITION (Sambrooks, Cold Spr
ing Harbor Laboratory Press) ICEBEHOEHE
NEFENS, HIZAIE, 6XSSC (20XSSCOMK: IMELF KN
i, O. SMUIVEAKR,. pH7. 0) . BXFUNILNAK (100
XTFUNIVNBROMEK : 2EERVMETIVITIV. 2EE%R 7 13—
I, 2BE%R)EZ)LEOQY RKY) . 0. BEE%DOSDS, 0. Tmg
/SmMmLYTEFDNA, RS 0% T AIALTIRDLRBZNATIVSAE
—2avNy I 7—HT, 42~7 0OCTHEERILO—KAVyFairR— 3
VETOIZEIEIUNA TN IA I GBZEHENMBIRING, B, 10F
ANR—2 a3 VEOEFORICBWEHENNYy 77— LTI, FELKEO

1THEE%SDSEB1XSSCHER., JYHFFELLIFO0. THEE%SDS
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[0051]

[0052]

[0053]

[0054]

[0055]

£850. 1 XSSCREIEBITFLNS,

& (B) ~ (E) ICBWT, MEIRVIE. FRT2EREBEOHMREIC
BWTC, ARVEREEIBVEDOFAVLNTVWE I EAFE LW, flx
iE. b hod - BERBEMRICAVSIEAICE. £ MIBICSWTHERLE
EOEWIRYABWLRTWRZEAFELWL, TRbE, E IRV
REEINTVWS I EATFE LW,

F1OHAREDFEMETOE—F — ICHEENICERIN/ZSALL4ER
Fid. AERESALLABEREFTHD I ENIFHELLY,
<ERDOER>

AEBFHEDT SHHMEIE. £1 OARMOFEEHTOE— 4 —ITHBEN
ICERINESALLAEBGRFZ2L2&ICMAT, T (a) R (b)
NORBZBLIYBRINZ DG EES—DOFHZEZELTWTE LW,

(a) RIGCREREMAEELERLTp 5 3DEEAINFIINTWS,
(b) RIECHRBEMESLLEBRLTMY CEGFORENMEEINTWS

(F# (a) : p 5 3 OFMHIEF)

AEBHEDOT Sk, - REARBEMEELERLT. p530DE
MEMIE I TWTHE LWL, pb3iE. ARSIV ETHY., DNA
B1E. MEIBIEELE. 7R M= XEOMAETEY 1 )L OIE %= EH#HT 3
WEE=HBT B, p 5 3IELFOEINL RETHY., GenBankFDOR
HOT—IR—ZADLEFTEIENTES, flZIE. Ehp53 (NCB
| Gene ID:7157) &L7Tik AB082923. 1 (EHIE
55, 6) TEHRINTWLWBIHDEIEIFLND, £ hp b 3B METFI. A
EBOHEDICREINT, ThoOREOQY (A—vDOJ. /A507) RU*E
NOEDEEFTH>TH IV, MOBHASMAET 2 p b 3 BETFOERIIE
B{E. GenBankFORMODT—IR—ZANLEIEAIRETH S,

p 5 3OEMHFEIL. FIXIE. p 5 3IDFEEEMEDEE. Xidp 53
BLEFORBREEICLYERTZ2IENTES, BIAE & - BEREER
fEE LT, MERNOP 5 3OFEMEEMEDENZWEE, LRI
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[0056]

[0057]

[0058]

R BREARERME SR LT, p b 3OFEMEIMIFIIRTWS, EHIE
TBHIENTED, T HIZE - REARBEMRE SR L T, MER
Dp53DOmRNAEELLEY VRN VEENDLGWES, HEMEIE. F
- SRR EBEMR S LB LT, p 5 3MEUATEINTWS, EHET D
ZENTE S,

p 5 3MEUEEMEE LTIk, BICREINAWA, HIZIE p530D
RV hRAT1TDEEIFOLND, pS3DRIFVIMNRAT1TIE p
53 LTEBAICERBL., pb530KEEEBEARARIRTF NTHN
. FICREINAW, pb3RIFUYIMRATAT7ELTE, AIZE. p
53D—EHARKLIEHEESY V/INVE (truncated prote
in) BNEFSLNE, PSE3IRIFUIRATATRE, p53DYHYRIC
EELTp 5 3DKEEEZEETS2HEDTHNIE. RET 27 I /BEIIEE
ICREI NGV, fIZIE, P53 RIFUYIMRAT 1471 p 5 3DNXKIR
DPRELEEDTHLL, CRRARELEEDTHLWL, EMpHIRX
FUNRATA TOEFBIE LTIE. BIZE, BEHINESCICEHOTI /B
BEID300~393MDT7 I /BENEZSECRYRTF N (EBIHESS)
NEFON B,

PE3RIFYIRAT 1 TIE, HMRREBMERTF NEEZERL T, i
IKBALTELW, COBE, MREBMERTF NICERIN/ZpE3 X
FTYRRAT A THHERICEELTVWTELL, HDWVE, B204EME
DEFESMTOET—9 —ICBBEENICERINAEEDP 53 RV A
T4 TEEGFEMIRICEAL T, MEATHRHAREDOP S 3 FIFY b
HF 4 TEGFORBEZFELTH LV, ZDBE. AEBEMED T SHM
f2ix. B20ARMEOFEETOE—9 —ICHEENICER INANRED p
53RIFUMNRATATEGBFZET, BIECPS3 NIV MRHAT1 7T
BEFIE. /6 BIAE &T /L) IKEELTELL. TSR REE
LTH/LHICHFEELTE LW,

AEBEEDT SEMES. B20A4RMOFEHTOE—4F —ICHBEN
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[0059]

ICEREISNEZAREDPp 53 R+ Y 2 HT 1 TBEFESUHE. B2
OAREMEDFEHTOE—4—d. FICREINAWV, F20AREDFEE
M7OE—9—& LT RIEEE 1 OARMEOFEEOE—49—& LTHE
Tt DEEBROBDOMNETFOND, BE2OHEREOFEETOE—S—IF
. BIRRE 1 OARMOFEEMH TOTE -9 —¢EBALTH>THELL, 45T
WTHELW, B1TOARMDOFEEOE—Y— ¢ A ULFERFTHEEMN
HFETER2EDH, BE20ARAMOFEERHTOE—9—1d. F1OHE
HOFEBMTOE—9—ERALIENTFELWL,
B2OARAMOFEM OT—4 —ICHBEMICER I N2 H4FAMED P 5 3
RETFYhRrAT 4 TEGFELTE BIZE. UTO (A) ~ (G) HE
Ffons,
(A) BEEODp 5 3E BT (Bl EBIEHESSE) OEBEEESLST (t run
cated gene) THD2T. pbI3IRIFUKRNRHTF«T &L THEE
T2 R0 BEEI—-RTZRYXILAFR (fl. BINBET) .
(B) BB Dp 534/ V& (fl. BLIES6) OREEHS V/IIE (
B, BB S8) TH>T. PSE3IDRIFUVINRAT4TELTHBET S
SUNVEZIA—RTZXILFAF REBIINSRDZR)XILFFR,
(C) BHEEDp 534/ V& (fl. BIES6) OREEHS V/INIE (
B, BEBIES8) ICEVWT, 1 XIFEREDOT7 I /VBHIEE LT I /B
FIMBHRY, pE3DRIFUYIMRATATELTHEEET 29 /0 E%E T
—RIBRYXRIVLAFK,
(D) B4£BDOp 534 v/30& (fl. BIES6) OREHESY VNNIED
7 I/ BEY (B, BIES8) &, 7T0%ULORINE—MHEETSET I
JBEINSRY, pE3DRIFVIMNRAT4TELTHEET ZH /)
BEZ1—RTZ2RUXILAFR,
(E) B4£8oDp b 3BEF (B, BEHNESLS) OEBRERTF (B, B
EBST) ILBVWT, TXIZEBEOX I LA FRIEELEX VLA F NEE
sy, BDOpS53DRIF Y MNRAT1T7E LTHETSZI VN VE
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[0060]

[0061]

[0062]

A—RTBRYXIVLAFK,

(F) B480Dp b 3BEF (B, BEHNESS) OBBRERTF (Fl. B
FST) & TO0%RUEDERIEA—MEZBETZX I LFF REFINSAY,
BOopb3DRIFUIMRATATELTHETZI VN VEEZI—RTD
RYXILAFR,

(G) BB D p b 3BETF (B, BEHNESS) OBBRERTF (Fl. B
BET) EAMN) VIV MREHTNATYSIA4XL. BEDpb53DKZ
FTURNRATATELTHEET 29 /0 EEI—-RFTBRYXIVLAFKR
& (C) R (E) IZBWT. TEE] 3. RK. BEf. 0. RUHE
ADWTNTH>THLL, ThEDHEEETH>TH LV,

£5E (C) . THEEE] IF. FICREINQWVWDS, AIZE. 2~1 0f&E,
2~90M@., 2~8@E. 2~7M@. 2~6M@E. 2~5{E. 2~4M@E. 2~3
@ XIE2@HIHEITFONB,

£E (BE) IZ8WT, THEEE] & FIREINQWVWDA, HIXE 2~
30, 2~20Mf@E. 2~15@. 2~10M@. 2~9/@E, 2~8fE. 2~
7. 2~6MfE. 2~5M@. 2~4@E. 2~3@E. XIZ2@IEF LN 3,
£5E (D) RV (F) IZBWT, BIRE—HEIE. 70%UETHBZRY.
BIREINAWVWA, 80%LlE., 85%LlE. 90%LlE. 95%LLE,
96%LLE. 97 %L, 98%LULE. XIZIIBUENREISFLN D,
FE (G) IKBFE TR Iy hAaRH] X BIRERAKETH S,
FEE (B) ~ (E) IKBWT. BEI RV, FHT 2EREBEOMRIC
BWTC, ARVEREEIBVEDOFAVLNTVWE I EAFE LW, flx
iE. b hod - BERBEMRICAVSIEAICE. £ MIBICSWTHERLE
EOEWIRYABWLRTWRZEAFELWL, TRbE, E IRV
REEINTVWS I EATFE LW,

AEBEEDT SEMES. B20A4RMOFEHTOE—4F —ICHBEN
ICERIN/ARAEPr 53 R+ MRAT 1« TEGEFESTHE. BIEH
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[0063]

[0064]

FMEp 53 FTF Y MRAT 4 T7OREBFIRBIEIFICREI NGV, NEREF
RROT SKEMIEIX. siEcARMEP 53 RIF Y MRAT 1 TEGFHIRIEL
TELT, ARAM P E3 RIF U MRAT 4 THREINBWVWEDTH>T
eV, ZOFE. AEBEHEDT SHMEEIE. B - BREIRERME S L&
LTp 5 3DFEMEA I INTVRVWEDTH>TH L,

p 5 3EMLTFDHEREI. HIZIE. s i RNAZFDESFFHHEEIC &
YERINE2, MESTFFHEE] &id. RNATFBICLYENEGTO
RIEEWHIT 21 8~ 2 SIEERNEEOEITRBEET, KO TTHKER
E. 1T RKOBBOFHIANTEVEEICLYVEEREZHRLTVWTE L, 2
AOBEBAYFICLYEEREFRLTWTE LW, BOFTHHEEE. RN
ADHMNLRBEDTH>THELL, RNAEDNAEEZELEDTH>T
H &V, p b 3ERFORREIET BEDFFHREEDRE L, DR
ICEDWTITHI Z&ENTES,

p 5 3BBEFICHTZ2ELFFEHEBIE. NSV RT7x 02 aviElEEs
AWT, MEEICEALTELWL, CODFE. pb3EBEEGETICHTZESTT
SSRBMMERICEELTWTE LWL, HIWE. E20HERMEDFEMET
OF—4 —ICHBEEMNICERIN/p 5 3BEFICHT2ELFFSRELE%E O
— NI 2EEFEZHMBICEAL T, MBEANTRIEES FTFSRBOFKREE
BLTHLW, TOBE. AREHEDO T SHEMIEIX. E20AREDFES
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(B—1) B20H4RMOZEBEM I OT—4 —ICHEEMIOER I N ARMK
MYCEGBFZEATDZI &,

(B—2) AIEEH 2 0OARAMOFEEETOE—9 —DEEERZFETH
2OFERFICLY. AIRBARMEMY CERTFORRZZFET S &,

(B—1) & F20HEMOFEETOE—F —ICHERNISERINT
WBELEFIARMMY CEBEFTHD I EUMNE, 7IEE (A—1) EREk
KIS 2 ENTE S, ARMEMY CEEFIE. AisE NREREFMEAMEE (
trophoblast stem cel | |l i ke cel |l : TS
BAMRE) | OIRTHBALELBDERKTH 3,

(B—2) &, B20HEMOFEEETOE—F —ICHERNISERINT
WBELEFHIARAMMY CEBFTHD I EUMNE, 7IEE (A—2) ERER
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[0107]

[0108]

[0109]

IKITD CENTES, L. AERMEMY CEGFORRZFEIL. KIRFES
ORBRIFHFLEITDZZENFE LWV, ARMEMY CERTFORRFEL
MRFLBITSEICEY., BBEZBHT2ME~NDDLEZERFELATET
SHMEZHMRET B2 ENTES,

<IEh>

TR (i i) RCIR (i i i) THRZEEYSEME L TR FIZE
. BRREFRUTROCKEERZ2F T BN EITF 5N S, RICEHIE,
BIZE. ESHEROEEIC—MMICAV SN 352 E#IEMHMIC,. NREF
BLUPROCKBEEFEZRMT DI EICLYARTZENTE S, £
ELTIE. BlZiE. Doulbecco’ s modified Eag
le’ s Medium (DMEM) =, DMEM“F 1 25, | MD
MigZtth, Med ium199iEth, Eagle’ sMinimum Ess
ential Medium (EMEM) £, «a MEM&#, Ham' s

F12iE#, RPMI 16408, Fischer’ s RUOIh
SOREHBMENEFTLOND, FE LWEMIEHE LT, flXiE. DME
M/ F128ZIF5N1 %,

MREATELTE, HICREINAWS, FIXIE. ERKEETF (Ep i
dermal Growth Factor:EGF), 4RV, b5
VA7A—IVINKRAF (Transforming growth f
actor:TGF) EP’&#IFond, IhHOHRRATFIZ. EEMERIN
TWBHDEAVHIENTES, FTH. ARAEFIE. EGFAFHE LW

B ORREFORERFICREINGQWVWDA, FIZIE 10~100n
g/ mMLEFTBZENTE, 20~80ng, / mLAFFELL, 30~70
ng,/ mMLAKYFFELL, 40~60ng, / mLAXSICIFFE L,

ROCK (Rho associated coiled—coil ¢
ontaining protein kinase:RholE&ad¥+—+

) FHEHIE. Rho#EEF I —EOMBEZIMFITE LD TIIEKICRES
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[0110]

[0111]

hiaw, ROCKMEEHRE LT, fIAE, trans—N— (4-KEYY
W) —4— (1 =FI/IFIL) —20a~FHFVALRFFIR 1 - (
5—AYF/)ZINRIVKRZIN) REERZYY (11— (5—1soqui
nol inylsulfonyl) homopiperazine),., £/
EINSDEENBITFOND, £, HIZIE Fasudi | /JHATO07
7. H=1152, BLUWFf —-53 6FDELFHER. HLICENLD
FEFRENBTFOND, £/, ROCKIIRTZ7VFEVAKE., s i R
NA, RIFUVIRAT 4 TEERE, BLITENLDORIENRT S —FHET
bhd,

trans—N— (4—-KEYYN) —4—- (1=-F7X/ITFIN) —24nN0O
ANFHUAIRFH I RXIEEOEOTREE LT, Y2763 2 ( (R
) — (+) —trans—N—(4—pyridyl) —4— (1 —ami
noethyl) —cyclohexanecarboxamide - -2H
Cl -H,0) &hZifonsd, ROCKEEHIE, 1@B28MTHAVTEL
. 2BULEZHEAEDETHVWTE LU,

ROCKMERIE, Y2763 22FAWVWAIEMNTFELL,

EHRDOROCKHEEFDRER., FICREI NGV, HIZE 0. 1
~50uMETHBIENTE., 1T~20uMBFFELL., T~10uMA &L
YIFE L <. 3~8 uMMAESITHF L L,

EiE. RREFHEITROCKHESEFICMA T, ALKSHEER., &&
VGSKIBHEEFNSADZEHLYBRINDGDACELE1EZRFTS
EDFF LY

ALKSREERIELTIR, ALK OBBEZIIEITE 250 THNIE, 5
IBREI NV, ALKSRBRERIE LT, AlxiE 4— [4— (1, 3-—
RV IFFY—=I—5—4)) —6— (2—-EYIIN) —TH-A3IFY
—I—2—AN] RVXT IR ZDEENEITOND, T, A83—
01 (3— (6—Methylpyridin—2—yl) —N—phen

vylIl—4—quinolin—4—ylpyrazole—1—carbo
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[0112]

thioamide), 2— (33— (6—XFIEYIY—-2—-1)) —1
H-ESY—L—4—4J)) —1, 5—FT7FYT> Wnt3a BIO
. GW788388, SM16, IN—-1130, GW6604, SB—5
05124, 8L IV UVEEKREORI FHEXDZTOND, T
 ALKSICRSBF7VYFEVABZE. s i RNA, FIFUMRATA4T
BEB, BIUVENLDORENII—FENEITONS, 4— [4— (1, 3
—RYYIAFY—=I—5—-AI) —5— (2—-EYIIL) —TH-C34
V== 2] RY XTI RXEZOEDOHRZEE LTIE. SB4 31
5420 EIF5Nn%, ALKEHEERIIR. 1EBEZEMTHAVWTELL, 2
BULEEHAEDLETHWTE LWL,

ALKSMHEEHIE., SB431542%~IEA83-012EVWEZEN
FFELL, SB431542BLUVA83-01DOEAERAVDIENFE
L

RO A LK SEEFIOREIR. FICREI QWA flXE 0. 1
~20uMETBENTE, 0. 2~10uMATFFELL., 0. 5~5u
MAEUFFELL, 0. 5~3 uMAISICIFELWL, ALKSHEEHRIEL
TSB431542%5EW3IEA, SB4315420EANEEELT
IE. FIzE. 0. 1~10uMEFTBIENTE, 0. 2~5 uMPFEL
<, 0. 5~3uMBALYBFFELL, 0. 7~2uMAPEISITHFFELL, A
LKS5BREEFELTAB83I-01%#EWVWaEAE. A83—010EMHBOE
BELTE., BIZIE 0. 1~5uMETBZENTE, 0. 2~3 uMMP
FELL, O 3~2uMBEYFFERLL, 0. 3~1T uMBILICIFFEL
W,

GSK3BMEFELTIE. GSKIBDMWELIMETEZEDTHNIE
BFICREINAL, GSK3IBMEEBEFE LT, HlaiE, 6— [ [2-[
[4— (2, 4—=27007xz=)) 56— (4—AXAFIL—1TH-A4345Y
—I=-2—-4qJ)) —2—-KEYI N] FPX/] TFIN] FX/] ZaF/
ZhMNYLENBFONB, T /v AaY (Kenpaul lone)
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[0113]

=750y (Azakenpaul lone) ., CHIR98
014, AR—A014418, CT99021, CT20026, SB2
16763, AR—A014418, YFo4L, SB415286, TDZ
D—8,. BI1O, BIO=—7thrFYAhL, (B—XFI—-1TH-ESY—I
—3—4J)) — (2=Tz=Z)FFVYV—4—4aN) PV, EYKAL
N —)—2oarRVASIZNIINTF=YL (cyclopenadien
ylruthenium) 8%, TDZD—8 4 —RUII—2—XAF)
-1, 2, 4—FFPISF7VYIv -3, 5-VFv, 2—FF (3—3—FR
NyI)) —65— (1=EYZN) — [1, 3, 4] —AFHIT7Y—.
OTDZT, PAI77—4—-Y7O0F7Eb7z/>Y, AR-AO 144
18, 3— (1— (3—kkOxyZFoEN) —1TH-FOO [2, 3—b
1YY Y—-3—q)V] —4-ESYVV-2—q)—-FO—I—-2, 5—-T
Z>; TWS | 19¥OOE)I U bkEH,. L803 H-KEAPPA
PPQSpP—NH2ZFAIFZEDOIYAMIIERE; 2—200-1— (
4, 5-YJOE-FAT7zv—-2—-4)) —T¥/V, SB216763
. BLUSB415286FDEDFEHEFINETFONG, /. GSK3
BICRTBT7VFEVARKEE. s i RNA, RIF+ v hRHFT 1 TEER,
BLUVENSORERIY—FENEIFOLNE, 6— [ [2— [ [4— (2,
4—-ys007zx=)) —5— (4—AXAFI—1TH-A4ZF/—)l—2—4
V) —2-EVIYZN] PI/]1TFN]I TR/l Z3F/=ZRN)ILOT
BREELTI., CHIR99021%A4EIF5N%, GSK 3 BEEHIL.
1EEBERTHVWTE L, 2BULEHEASDETAVTE LW,
GSK3BMEXIE, CHIR99021H#AVWBIENFELL,
EMPADOGS K3 BRREFIDREIL. FICREINQWA, FXIE, O.
1~20uMETBZENTE, 0, 2~10uMAFHELL, 0. 5~5
UMBEYFFELL, 0. 5~3 uMMAISITHFF LWL,

g, EEORDICMA T, ILICEA MY TT7EFS—E (Hi st
one Deacetylase:HDAC) EEFIZSHELTVWTHELWL
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HDACRHE#IE LTIE. HDACOHEAIIHITE2EDTHNIE,
ICREINARWVL, HDACMHERIE LTI, AIAE. /L7708 (VPA)
F)ORSYFUA, BREEF M) DL, MC1293, M344FDESTF
FREFAIZETFOND, £/, HDACIKRT 27V FEVAREE. s i RN
A, RXFVIMNRAT 1 TEER. BLUVETNLDRIENRI I —FHNEISFL
h2d, HDACKHEFIZ. 1BZEMTHAVWTH LK. 2BULEZEAED
HTAHAWTH LUV,

HDACMEHIZ. VPAEZRWBZ EMFFLL,

EMHROHD ACHERIOREIR. HICREINAWA, flziX, 0. 0
1~10mM&ETBZENTE, 0. 1~5mMAFELL., 0. 5~2m
MALYFFELL, O, 5~1mMAISITHFF LW,

[0114] FUIESEMEEMICIE, LERDICINA T, HTBEICHLC T, BOKDZRML
THdW, oKD E L TR, FIAEK, mF (FRREMmME (FBS) &)
HBIVWETILTIY MSVRT7Z Y BELVEBFTN) UL, ITS
—X (Ilnvitrogen). /Jvyo7o MEREYW (Knockou
t Serum Replacement (KSR) ; ESHIFEIEEREOF
BSoMmFEREY) . N2 FYXY b (Invitrogen), B27
HTFYAYN (Invitrogen) | BB 1RV, 25—V
BIBEIA, WMEBTR. 2—ANAT IS/ =, 3 —FA—LF)+EO—
WERED T DU EOMBEREYMIETONDS, T HIAE. BE. 73/
B, L-JN%3Xv, Glutamax, BRET7I/B E¥yIr, BIE
EF. MEYE. HERLH. CILEVE., BES. &4 OEREED SER
INZ1DOULOMELSZEITFOND, FELWEOMSE LTIE. FBS,
DYMEFILTIY (BSA), I TS—X, L—=F7XRONEVE, 2-—X
WAT ALY =L, BLCREYE (R=V VY, AL T w1205
) BBFSNh B,

[0115] #FF LWEHOEGFRFIE LT, REFICEEHD T e rm— 1HFHMIET
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FOMTOE—4Y—XIFE2
FEY S50, RUIECHEMICE

DFERFXIIFE2DFERFEZRMLALLDERVNIEL W,

[0116]
ATE B,
ESkt]l

[0117]
N3ELOTIEAL,

[0118] 1. FIRHDHELIBEDRBEN SO C THIROEE
1—1. AZRERVEERESR
HERICAWHEERVSEEEEARTICRT,

[0119] [&R1]

AERVEBORESEL. RILERPEDT SKEMEOREICAVWS I L

BT, EffIC LY ARREZRPT 2. ARRIEUTOEREICRE S

BE#REH H$I51v— Cat#
Accumax Innovative Cell Technologies #AM105
TrypLE Thermo Fisher Scientific #12605028
FBS GIBCO #16141-079
PBS Wako #166-23555
DMEM GIBCO #11995-065
10x HBSS GIBCO #14185
TrypLE GIBCO #12604-021
Sodium Chloride Wako #191-01665
Percoll GE Healthcare #17-5445-02
500 mM EDTA GIBCO #15575
anti-CD49f antibody PE conjugated, Miltenyi Biotec #130-097-246
PE selection kit STEMCELL #18551
Magnet STEMCELL #18001

14 ml tube BD Falcon #352057

70 mm Cell Strainer BD Falcon #352350

[0120] 1 — 2. BEHhoASY

AERCEMZELUTOL D ICHEL K,

Q9gDEILFT MUV L%,

1T000mLOKICHEEL T, £EEIEK (O

Q%TILFT MU L) ZRAM L, £ERIBEKIEIA—MIL—T L., EH
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TEHETERTRELL,

196mLMOPBS, 400uL®500mM EDTA, XU'4mL®D
FBSA#EA&L. PBS—EDTA%A& L/, PBS—EDTAIZ {FH
$5FETA4CTHRELE,

160mLOPBS, 36mLODMEM, XU04mLODOFBS%ES
. PBS—-DMEM#%HE# L/, PBS—DMEMIX, FET2ET4CT
RELL,

356mLOPercol I, 5mLM®1O0OxHBSS, U1 0mL®»K
#REL. TO0%Percol | Z@A& L, 7TO0%Percol I &
A9 2FT4CTREL.

7. 5mLOPercol |, 5mLOT1O0OXxHBSS, RU*37. Em
LOKAEREL., 15%Percol | #@ARLA, 15%Percol |
&, FAT2FETL4CTRELE,

[0121] 1 —3. C THRBDEHE

UTFOFIRICHE->T, CTHIREZHEL &,

(1) #z20~4 OHOE FEBOMEHBZHEN < RIATL,

(2) N RALMERB % FIBRIBK THRENEE L,

(3) 50mLDAccumaxkU50mLOTrypLEASGML. 3
7CTOREAFan—bL71,

(4) BEIh#EBZ. 70umOEILZAMLAF—ICBEBLE,

(5) BonkRAEIC, 20mLOPBS—-DMEM#ARML &,

(6) 1, 400 rpm, S5OEELDREL
(7) #BRL Y MCEmMLOPBS—DMEM#ARML., 4 CICHFLE
(8) (4) ~ (7) #BYRL L,

(9) MBEBER (MBE10mL) #270umDEILAN LI F—ICBLE

(o)

(10) 1, 400 r pmTENEELDEEL /=,
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(11) HBERLY MI1TmLOPBS—-DMEMARML -,

(12) Perco |l IIREAR (15,/770%) LICHBEMEREZEEL
1o

(13) 1, 2009 T20@=LOHBEL /=

(14) 15%H570%0EDPe rco |l | REOHAEAELUIRL 7,
(15) #BBIC20mLOPBS—EMEMARHIL T,

(16) 1, 400 r pmTHEOEEDDEEL /=

(17) HBERLY MI1OmLOPBSAERMLE,

(18) 1, 400 r pmTHEOEERDDEEL /=

(19) HBARLY MIITmLOPBS—EDTAAZGIL CHEEZREL
. MREEmEEE 1 AmLFa—TICB L,

(20) 30uLDHCD49 fHEZERML K,

(21) hoRE LGNS, ERET1 OME. MEREKRE MV Fa1~—

ML,
(22) 30uLdOPE—selection cocktaill Z&KNL
7=o

(23) HIRBBRERRTI O9BA vyFar—rL7%E,

(24) 20uLdOMagnetic particle#&ixilL’,

(25) HIRBBREERRTI O9BA vyFar—rL7%E,

(26) PBS—EDTAZAMLT, MEZ10mL & L%,

(27) BERIKT4AmLFa1—T%2BX. ERT7TOBEHEL L

(28) MAZREGIET, Fa—TROBHZRLE L,

(29) TOmLMOPBS—EDTA%14mLFa—7IIHML 7%,

(30) (27) ~(29) #3@EEYIRL .,

(31) 1, 400 rpmTHSEELDEEL. CTHIRRZENL &,
[0122] 2. T SHHEREOI/FR

2—1. HAE¥H

ARICAWEAEREZR2ICTT,
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[0123] [52]
ELE YIS — Cat#
DMEM/F12 Wako 048-29785
30% BSA Wako 017-22231
ITS-X Wako 094-06761
L-Ascorbic acid Wako 013-12061
VPA Wako 227-01071
Penicillin-Streptomycin Thermo Fisher Scientific 15140122
PBS Wako 166-23555
TrypLE Thermo Fisher Scientific 12604-021
EGF Wako 053-07871
A83-01 Wako 035-24113
CHIR92021 Wako 034-23103
Y27632 Wako 036-24023
KSR Thermo Fisher Scientific 10828028
FBS 16141-079 16141-079
iMatrix511 Wako 385-07361
Col IV Corning 354233
Doxycycline Sigma D9891-1G
Cell Banker 1 Nippon Zenyaku Kogyo CBO11
Nunc 4well plate Nunc 176740

[0124] 2 — 2, BEHh@ASY

EICAWSRRAEALUTOLDICHERELL,

1TOmgMA83—01%, 2. 37TmLOYAFIRILEKFS R (DM
SO) ICABLT. TOmM A83—-01%HAHELAE, 10mM A83
—01lk FEAT2FEFT—20CTRELE,

5mgMCHIR99021%, 2. 69mLMODMSOIZAELT. 4
mM CHIR99021%5& Lk, 4mM CHIR99021& f&
Bd2FTC—20CTHRELE,

EmgmdDY27632%, 1. 48mLOBEKICAFLT. 10mM
Y27632%ABLE, 5mgDY27632F, FETZET—20C
TREL .
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0. 68gL—7xaNEVEE (L—Ascorbic acid) #
. 1OmMLOKICARLT, 200mM L—FPRIONEVEEERSEL K,
200mM L—-—7Z2ONEVEIE., 71405 —RE% FEIT2FT—2
OCTHRELL,
500ugMDEGF#%, 5mLMOPBS 0. 2%BSAICSBRLT, 1
OOug,/ mL EGF#HE&LM~, 100ug,/ mL EGFIX #ERHT
3FT—20CTHRELE,
TmgdhDoxycyc!|l ine (Dox) %, 1OmL®DOKICEELT
. 100ug,/ mL Dox#%HHELE, 100ug, / mL Doxik 7
1LY —iRiB%. FHITZ2ET-20CTRELE,
[0125] R3ICRTHMT. Basa | EHhAERFAKLAE, Basa | iz, 4°C
TRF L. ARE 2BEBURNICER LK,
[0126] [$=3]

DMEM/F12 485 ml
BSA 2.5ml
Penicillin-Streptomycin 25ml
ITS-X 5ml
KSR 5ml

200 mM L-Ascorbic acid 0.5 ml

[0127] RAICTITHEHMRT. Term—1EHAREINLE, Te rm— 15,
ACTREL., A% 2BEMRICERL .,
[0128] [F+4]

Basal Bz 4t 40 ml
10 mM Y27632 10 ul
100 pg/ml EGF 10 ul
VPA 5 ul
10 mM A83-01 4 ul

4 mM CHIR99021 20 ul
FBS 400 pl

[0129] RSICKIHEMT, Te rm—2FHAFARL, Te r m— 21T,
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ACTRIEL. BRI 2 BELNICER L .

[0130] [3R5]

Basal Bz 1t 40 ml
10 mM Y27632 10 pl
100 pg/ml EGF 10 ul
VPA 5 pl
10 mM A83-01 4 ul
4 mM CHIR99021 20 pl
FBS 200 pl

[0131] 2—3. Do xFEMELFEARBL Y FUAILANRT S —DIER

[0132]

Takahash i® (Takahashi et al., Proc Natl Acad Sci U S A, 2
019 Dec 2;116(52):26606-26613.) ICEEBDFEICHE> T, D o xFEME

GFEABLYFRII—%BE L, BENABHEEZUTICRY,

(1) pTetOnexXv4— (Takara) DTet—0On 3GKS
VATYIFR—4H—%PCRI#EIFEL. CS—CA-MCSTFSRIFK (H1
s BN AF Y=tV 5— (K. BAR) NHEBEINE) OTILFS
O—=v4%#%#4 K. In—Fusion HD Cloning kit
(Takara) #2ZHWTCZ7O0—=—>%0L. pCS—CA—-—-Tet3GRY
¥ —% R LT,

(2) CS—CA-MCS7ZSZXRODCAGTOE—¥9—%pTetOn
eNJH—DTREIGs TOE—H—TEEXMXT. pCS—-3GRV%
— =R L 1=,

(3) ROICRTEMBGEFOCDNALE, pCS—3GRIHY—DTILF
o0—=V %4 MIHEAL, Do xZFEMEBLEFEARLYFIAIAN
95— LTHWE, ROICRT 3 2FEDELTDOD o xFEMELTRAL
VFIAWARG Y = ETNENER L,
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[56]
il BN
BRDT FOS HMGA2 PPARG TEAD4 ZFAT
DPPA4 FOXI3 LIN28A RNF19B TFAP2C ZFP42
E2F5 FOXO04 MSX2 SALL4 TFCP2L1 ZNF750
ELF5 GATA3 NFE2L3 SOHLH2 TP63
ETS2 HAND1 NR6A1 SP6 VGLL1
HRa 15458 {7 F
MYC p53DN SV40 T TERT

[0133] p53RIFTUYIRAT147 (p53DN) DcDNAEK, T7—p53
—pcDNA3 (addgene) "SPCREIBLABDERW:, T7
—p53—pcDNA3AZELP53DN cDNAW, p53 (ABOS
2923)MDtruncatedd /808 (300~393MODT7I/ER
Bcdl) #3— K9 5,

[0134] 2 — 4., T SHHEODESR

BEOIYALRATY2a— OB ER 2 I~ Uiz, T SEMREIE. LTO
FIRICHE> THERL =,

(1) 5uL®Col IVEGIuLOiMatrix5115&881m
LOPBS#KZYIICAN, 37TCTIBEHEL. &£Yz/)E20—L
1o

(2) PBS/Col IV/iMatrix511%IK3KRELSE,

(3) PBSTUTIZEHREEL T,

(4) PBS#ZIK5IBREL .

(5) Term—1F#MEDILITHRML, 37CTI15HUERFELL,
(6) Term—18#MIC~5x10EDCTHIEE (1. FiRHDEALEED
REANASOC THEO®ER TERHMLALBD) 28&BL (DayO0) . 37
CTHEELL,

(7) 5E2HE (Day2) I, Term—1EtZR5IBREL. 2mL
DFHI3TCIEDTe rm—23FHARML 7=,
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[0135]

[0136]

[0137]

(8) LYFUANAKNTF (BuLOpCS—CA-Tet3GRIH—,
3~5uLdDDoxFEMBLEFEABLYFUANANY S —) ZFRML
1o

(9) #&EI3HHEH (Day3) I, 2uL®100ug,/mL Dox#%&H
U7

(10) 3EBICEMESTHEL, Doxa2E20Te rm— 2 TESS it
fw U 7o

(11) B2 188 (Day21) IZ. Dox%#&FMRW\WTe rm— 24
HICRH L, BEEEMEL
3. T SHMBEERICHELERTORE

PEIRFPEICIE DRI EREOC THIRE (- BREAC THIRR) ICEAT B &
&Y, TSHMBEEBITREOELRTFERE L, ROICEBDELTFZ
MEELEERERTICRT, K79, [Yes] & TSHKMEEIBIITE
fel&%mRL, TNol 3T SkMilEE®ITELaNokl &E&RT,

[&7]
170455224 F28&EF + p53DN Yes Yes
)FAY S22 FH2T:E{EF (-SALL4) + p53DN No No
SALL4 + p53DN Yes Yes
SALL4 + MYC Yes No
SALL4 + TERT No No
SALL4 +SV40 T No No

kDoxZANKITTESE *x*%x21HBICDo x2KBE

RTOERMS, DoxFRETTCEELZRITLBE., SALL4+p53
DNEUGSALL4A+MYCH, TSHKMEEZBIIAREAELTFOMEAED
HE LTRHEI N, ThoDHhTH, SALLA+p53DNEAVLS
A, EE21HE Do xEEETTEELTE, T SHEMEIHIEIN
- (M388K) , —A. SALLA+MYCHEBAWLEE, DoxI HFEET
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[0138]

[0139]

TR T SHiilRzrcELh -k (45K : SALLA+MYCODIFE
ERY) o CORRHMS, SALLA+MYCOMEAETH - %HIC THIRE
MOHEEINLT SEMEIE. TOMRIC, SALLA+MYCHEERE LK
T2UENHBIEETT, —H. SALLA4+p53DNDHEESETEE
INAT SHEIE, ZOMEIC, SALL4+p53DNARIBLEITZH
ENBRWVWT EERT,

4. T SHHMROELTHRIRAENT

4—1. AEBERUHESEER

RBICAVWEEEROHBERE UTICRT,

RNeasy mini kit (Qiagen, Catf#f:74104)

TruSeq RNA Sample Prep Kit ('l lumin
a, Cat#f:RS—122—-2001)
KR —s T — (Il lumina®HiSeq2500%EMA)

KRR —I TV —@HY I Strand NGS (Digital

Biology)

4 — 2. B FRIREN

B FRREETZTV. R - RBAC THREASESEINALT Sk (F
- HRERT SAMARR) . WHIRAEREEOC THIlEA SFEI N T SEME (
MEAT SHRAARE) . T SHERE. = - RHAC THAR., RUHIHEIC T HERZDEREL
M % MREE L 7o

- BEIT SHMRRIE. - REIC THIRRICSALL4+p53DNAE
ALTHEELEBEDERW, @ITICIE, BE2 1 HBUBEDD o x3E2H
BHMTEEINTWBHEZRAVE (B25R) .

MERT SHEMEIL, FFFEO64 008 3 2F/ICEHDAEICHK > THEREL
fes

Fo. - BREECTHMEE, BFEG64 0083 28ILEHDAE (18
T SHKMREOFEEHE) EEKROFETLELZMBICOWTEHEGRTFRIR
BENT % 1T o 7=,
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[0140]

[0141]

[0142]

[0143]

TFOFEICRVN., BnFRRENTZ1To7,

(1) RNeasy mini kit#&sBW\WT, MENISERNAAEHKE
L7,

(2) TruSeg RNA Sample Prep KitzxHWT.
RERS -V IV —BI14T75) &R LT,

(3) RERY—I TV —%AW, Y—I TV REH%ETo
(4) RHR>—I TV —fFY 7K~ Strand NGS#ERBW &
EFOFRIRE (TPM{E: t ranscripts per millio
n) Z5t& L7,

4 —3. EHDOM

RERY — VTV —THRRINCEGRFRIEEICED X, REAVWTE
AP aiTol,. TORREMLICRT,

BIS ISR & DIC, F - REAT SARMEARIZ. T SHIREKRURIEAT S #kilAE
CHEPORBIOT7 7 AN ERT EIHERINL, —A. - BRECTH
Bz, MEC THREBEROATETHFELALBEICE. TSHBEEIZERS
ERTOT7 74 %R LT,

4 —4., T SHilg~—Hh—DORIRMENR

MEAT SERHEKR T H - REIT SERMRICDODWT, ELF5, ZNF 75
0. RUCDX2DHFHRAEMAE L, ELFERUZNF750&T SHipE
DY —h—THY, CDX2{ET SHIEEDEMEY—H—TH 3,

ZTORREROGICTYT, ET SKEMETIZ1 70— (FIHATS) %2
L. - RETSKMRETIZ8/7O0—y (FR-BBATS—1~8) 2
L7, #IERT SHiiiE. RO - BHAT SH#lEOWITho/Oo—r %, E
LFERCZNF750B%ETHY., CDX2BHETH >, TORBRIE.
B - RHEAT SARMERELY. T SHIRRICEML TWS I &%&2RT,

5. EVTFAIES TADLLZEE

- REAT SARMERED. RRREBX T SME~ND2EERLTWS L

HHEEE L7, TSHIREIE. TGF—BDREMEL. NRG1RUT NS
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IWDRENEWERIET T, EREEGHRL. MEBEAREREMRE (ext ra
villous cytotrophoblast:EVT) ICOLFEEX
nad (M7A3R) , £k, TSHEK. c AMPOREDNSWRIET T,
MiEFEL. aRARERMRE (syncytiotrophoblast
:ST) IKAEFEEIND (H7ASR) . AIEEOL D RIRFETTEET S
JEICEY, - REAT SHMIRE T SHlREBE/KRIC. EVTRUSTICS
LFEINDIH %ML,

[0144] MEEBESED/HOF - RET SR LT, F - REAC THIRRICS AL
L4+p53DNZEALTHERE LA - BREAT SHMilEZ AW, Fi,

EE2 1HBUROD o xkZABMTHEEI N TW2HMEZAVWE (B2
ZR)

= (o)

[0145] 5—1., EVTADOLFEE

5—1—1. EVTEHhoRES

DMEM/F12 (048—-—29785; Fujifilm Wako
, Osaka, Japan) Il. FEKZZARMLT. EVTIEH%HE
&L,

0. 5% Penicillin—Streptomycin (Ther
mo Fisher Scientific)

0. 3% BSA (Fujifilm Wako)

1% | TS—X supplement (Fujifilm Wako

100 ng/ml NRG1 (5218SC; Cell Signa

l ing)

7.5 uM A83—-01 (Fujifilm Wako)

2.5 uM Y27632 (Fujifilm Wako)

4% KSR (Thermo Fisher Scientific)
[0146] 5—1—2. EVTADDLFEE

UTOFIRICHEWN. - REAT SERMENSEV TAOMEEEZTo L
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(o)

(1) - 2HATSHMBEAE, EVTE#HESG 1T ug,// mMLDCo | |
Vada—F42457L—hk (Corning) £IZ. 8, OOO0#IKE, cm2®

BETEREL -,
(2) b YA (Corning) HIEMAEARBO2% THRML =,
(3) #EE®R3IHBEIC, s, NRG1 (Cell Signaling

) EEFAVEVTE#MEREL, v bYSIL (Corning) aiEHME
BDO. 5%THRML %,

(4) #BRE%KOHBIC. A, NRG1 (Cel | Signaling
) BLTKSR (Thermo Fisher Scientific) #
BERWVWEVTHEERZBRL, < bUSIL (Corning) ZEMERD
0. 5%TAHmML 7,

(5) AUECIEHRHE 6 ~8HEIC, MEOBEMESRR ATk,

[0147] 5—1-3. #R
MEBEEROMEOBEMEEEART7 BICRY, BEHGEHRROBR. & -
BREBT SHEMMEIE. EVTICEHBEEINRTWS &I N,
[0148] 5—2. STAODOHFHEE

5—2—1. STihoRER

DMEM/F12 (048—-29785; Fujifilm Wako
, Osaka, Japan) i, FEEERDZHRML T, STiHmzERAR
L7,

0.1 mM 2—mercaptoethanol (Thermo F
isher Scientific)

0. 5% Penicillin—Streptomycin (Ther
mo Fisher Scientific)

0. 3% BSA (Fujifilm Wako)

1% | TS—X supplement (Fujifilm Wako
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2. 5uM Y27632 (Fujifilm Wako)
2uM forskolin (Fujifilm Wako)
4% KSR (Thermo Fisher Scientific)
[0149] 5—2—2. STADONLFEE
UTFOFIRICHEWN. - REAT SERMENSS TADMEFEEET o/,
(1) A - REAT SHMREE. STHEMEZSL2, 5ug,/ mMLOCo |
| VI—F 4% 7L—hk (Corning) £ic. 10, OOO#R ¢
m2DEETHEREL =
(2) #EEISHBIC. STHEMERM]L
(3) #BERG6HBIC. MBEOBMERRET >,
[0150] 6 —2—3. &R
SMeFEROMBEOEBEEEARM7 CICRY., EHEEROER. -
BEAT SHRMMEIIE. STICAEFEEINTWVWS Z EMNHERINT,
[0151] 6. #FHAC THIREKRUH - REIC THRZXEITEY—H—
MHC THREEUAH - REAC THIRRICDOWT, £ 4 —2. EG-FHER
M) ERBROFETELFRRENZITV. FMEC THRERRTH - £HC
THIlEZXET 5 —h— %5 L7,
[0152] ZOD#ER. MHC THMETHREL., & - RHC THRETRE LRVERGRT
ELT. CCR7ARHEINE, K8IC, MHCTHMRER®3I /70— (M
— 1. ME—-2, MHE-3) . RUF - BHECTHREOI /00— (F-#
-1, -8 -2, d-%H-3) KBFSZCCRT7ORRMEHIERE
~9. CCR7Ik. #MHCTMETIHBETHY., T - %HC THETTILE
MTHDEPHEREINL,
[0153] 7. iHRENEEEEORENSOC THEEO B
7—1. AEERUVEER
SRICAVWEHZRERVEELHIZ. LBR1OBYTH S,
[0154] 7 — 2. iEHhoERS
ARROEMIE. 1 -2, BHOES] ICBHEOEBYICRAREL .
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

7—3. CTHiRED®E
1FIR2 0 ~4 OBOEERSMEERED L MNEBROBEMRBEMEN <A
2o TOHROHERTRRIE. 1 -3, CTHIREOREE © (2) ~ (3 1)
ETERABKRICIT o, BONALCTHBEZUT ERCTHRE] SHEHEHT
%5, T, BEAOE MREASERKICC THIEE (LT, [EEACTH
gl &dWD) #EBEEL K,
8. mECTHEMNSDT SHMAEDES
8—1. HAESE
HERICAWAHAREIZ, LER2DEHYTH D,
8 —2. A%
EMICAWSEREEIL, 22, BHMOREE] ICBHEOESYICHEREL
o Basa | EORAREIE. LEXR3IDEHYIZITW. 4 CTREL. B
B2 BABEURICERBLE, Te rm—115thOFERIT. LEBRIDEHY
ICiTW, 4ATCTHREFL. ARZ2EBURICER L, Te rm— 2O
FENE, ERBRS5DEHYICTV. 4TTREL., A% 2 BREALURICER
L7z,
8—3. DoxFEUEBLFEARBLYFIAINANG H—DIESE
[2—-3. DoxFEMEBGFEARLYFIAIANRT Y —DIEE] IC
EBOEBYIC, DoxFEBMEBGTFEARL Y FRISI—EBE L, p
CS—3GRIUVHY—DIINFr/O—=Zv T4 MIFEATZEGRFE LTI
L D7avSIVv/REEGEFELTSALLA, MREEERE L TP 53D

N %3ER L %=,
8—4. RECTHIREEASLDT SHillE (FERC THIREHBET SHIRE) OF
;5‘%

FERCTHEAEBW I EMME, T2—4. TSHEMBEOER] &Eik
I TSHRHMBEEZER L, T, BEACTHENSBRERICT SERilE
ERE L T,

9. HEBEC THIRRERET SHKMAEDESL FRIRMEN
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[0161]

[0162]

[0163]

9 —1. HAEERUKIEE
HERICAWEEEROESEIZ, 4 -1, BEROKEE] TS
DBEY TH 5,
9—2. BFRIRGEN
[4 — 2. BEFRIRMFBHN ICRBHOFIRICKN., BRETFRRFENEZ1To
720
9—3. TSHifa~—h—DRIEMHF
HREC THIFEEHEET SHEMAEICODWT, ELF5, ZNF750, RUC
DX2DHRREME L, k. BEAC THIRBERT SKMREICOWVWTD
E#kIC. ELF5, ZNF750, RUCDX2DRIREMAL 7=
ZORREEIICTY, REC THMEERT SKHME3 /O—>. BEA
CTHIREEHRET SHKMIE4 /O—VEFhETh@ER LA, WThorsO—Y
H., ELFOERUCZNF750B%THY., CDX2BHETH>%, ZOFE
RiF. FEC THIEBET SHMEIEAN. TSHERICEBLTWSZEERT

(o)

EEX - OF HgEt

AFIIC L NIE, ITIRPEIMBE DRI RK T 2 REEMBES S T SHM
PSS 2% BLORRBESEICLYEEIND T SEMBEARE
Ihz, ARBICLYIRHINE T SHEMIIE. BREMONPFRETRE.
BRI BEARAT IR, ROUTIRICEIE T 2 B OMBBHRE L < AEmR
KREAT3ENTES, ¥, BEEBAOHALARETH,
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s5RIA1]

[553K1R2]

55 KIR3]

[55K1R4]

[E53KIR5]

55 KIR6]

&a R D&

FRER A B T DM~ DDEREE B T 2 REES MR TH
<.

IR EALARE DR AR D REEMBEN SFEINLEDOTHY,
BE1ONAREOFEETOE—F —ICHBEEMICERIN/SALL
4 BLFE2T.

SRE R AR AR R

HIEZES AL L 4&EFH.

AIEEE 1 OARMEOFEMETOE— 4 — ICHENICER I N ZAR
MSALLAEGRFTHDD, Xid

AIEEE 1 OARMEOFEETOE— 4 — ICHENICER I ZHNE
MSALLAERTFTHD.

FEORIE 1 IR E DR E R MR,

TEE (a) KU (b)) NoRBFELYBRINDZ DR EE—D0
BEEET 5. BRE1 XIE 2 ICEHOREES AR

(a) AIEERERMEELLEL T b SOFEMEIIFHIENTWS ;
)y

(b) RIEEREBEMESLLERLTMY CEGTORENMEEINT
Wa,
B2ONREOFEETOE—F — ICHRBEENISER S N AEMED
BLEFEISICER. RIRARMOELRFN. AAEP 53 RIFY
FRrAT 4 7TEET. ROARMEMY CEGTFNOADEEL VY BEIRE
NV EB1BTHD. HFRET~3OVWTIM—IHICEEHDRK
&= R AR,
RIESAEMOEE T, RIRAEMEP E3 RI TV MR AT TE
EFTHD. FHRIEA ICRERDORERHMBRRMER,

FaE % B T DM~ Db EEE B ¢ 2 REES MK ORE
HETH>T,
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[553KIR7]

[53K1R8]

(i) HIRPELEOREBHEEORERMIE AR TE2IRES.
(i i) BIERBEMBEOSALLABGCFOREAFESTZTRE

(i ii) T (A) KU (B) »oRBELYBRINSZ DAL
EBT1D%ITHIIRE
(A) BICREBEMAEED p 5 3DEEEIET S ; R
(B) BISEHEEMBEOMY CEBEFORELFET S,
=20, RERHRMEREBEORESE,
IS (i i) OIFREMD.
RIECoREIEMARIC,
E1ONAREOFEETOE—F —ICHBEEMICER I N/ AEMKES
ALLAEGRTZSOCR)XILAFREEATEIE. XiE
AIEEE 1 OARMOFEME TOE—9—%28CRYXILFTF K%
. FAMSALL4ERTFOLRIC, AIECNEMES AL L 4 &ETFH
AIEEE 1 OARMEDOFEETOE—F —ICHENICER T2 LD ICE
ATBHI &, WU
RIS 1 OARMEDFEM TOE—9 —DGEEM 458 T 25 1
DFERFICLY., RIEEARES AL LAEGTFEL IZRIEEREAME
SALLAEBGFORREFETDI L.
20, FRIE 6 ICEEDREBRB MR ORIES X,

aise (i i i) OIRO7EIE (A) AN
RIECORERMARRIC.

B2ONAAEDFEMTOET—4 — ICTHRBERICER S N2 AR p
S3RIFUVINRATA TEGBFERCRIXILAFREEATS
J&, WU

AIEESE 2 DARMEOFEEM TOE—9 —DHREEM 2 FET 2582
DOFERFICLY. AIRBHAEMEP 53 NI F Y hRHAT 1+ TEGBFOD
RIREFEITDH &,
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CA=ToN
aise (i i i) OIREO7EIE (B) AN
RIECORERMARRIC.

AIEEE 2 DARMEDOFEMETOE— 4 — ICHENICER I ZAR
MY CEBIGFEEATE I &, WUIC

RIEE 2 OARMEDFEM T OE—9 —DGEEEM 458 T 5582
DFERFICL Y. BIZARMEMY CEGFORBEFETSE &,

=X BN
FBRIA 7 ICREE DO RERFEREMEDORET %,
[553KIR9] gisc (i i i) OIRMLEIR (A) 280, BFKEE6~8DWVWITh

A —IRICEEE D RERFMREFMREDORIETE,
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