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(57) Abstract: Cardiac muscle cells are extracted from a cell group containing the cardiac muscle cells, as a result of using a novel
marker specific to cardiac muscle cells, namely, at least one marker selected from the group consisting of CORIN, NCAMI,
CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14, and MIR761.

6D EH: DEMRICEENAHIR T —H—. CORIN, NCAM1., CRYAB. HBEGF. DMD. ATPIF1. CAV2. IT-
GAV. DCBLD2. CLIC4., BMPR2, CTSB. TMEMI23, USPI4 B LU MIR761 B S AEEMN O BRI B 4L
EE—DODIT—H—FRAWAZEIZKY ., DiMisEESE T AMBERM s YR DMRERET S,
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[0001] AFEBAIX., FTRLOHBMET—D—Z2RAWOHMREOEREICET 2
o AFEBITE L, HEFXRICIYERINLOGHBZRAWE, ER OSSN
ZERT2AEICET S, IOICARRIT. SROHFMREY—H—ZRET
EREZZCOHMEMEF Y MIBT 3,

Cpss 300

[0002] OERfEREZ AW EFIOSUHARCOEZRETIARZIT O LDICIE. &
HERO O E + 2R L 2RO FRIRE REBICED DI BRENDH D,
DRI, HECRARFICTODRELERL. TOBENBOHTCRETH
2EVWHIMEEETSH. REDLFHMBEEESHIC. ZREESER,
SRR E MEFEE T ARSI EHITON TE L (FEFXX@k 1. Rk
2. FEVFERSCAER 1. FERFRT MR 2 B L CIESFEF AR 3)

[0003] LA L. b hZREEEMEARE SO EHIRRIE — MR ICBR LR MO B HRRR 1 SR 1L
UL RBRAREBICEEZY., RADBMBEELEARTA v F v RIVEBELR
TATHIEEDNTWD, #>T. 14V F vV RIICET 2RYFMLED
BEEERV) VT3 KA LEOHGHEZRAVWTITONE
Ao

[0004] LEDEHY IhFETEHEMBMELSOHMREFET ke RHED
HEINTWEH, RABROHHEEORD SR 0E5MEAFETE s
MRAINTRE ST, RRRROHHEIEEINIBIEITETERW

—h. DIEFEINLHESOHMETH ZHEIE RIBD B 7O DIEE
ELT. ThETERBOYT—H—BEFHFAEINTE L, HIZE. O
FICH g B2RE~Y—H—& LT, CDIG6(ALCM) (FE4FEF~cmk4 ) . N-cadherin
(RFEFcmk 3 T/ IXFE4FEFCEA 5 ) « VCAMT (B5EFCak4) AEIREINT
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[0005]

[0006]

[0007]

[0008]

Wa A, RRAOHMIEICHENAT —H—BEFICOVWTIEERENRINT
LMY,
FoATHAT SCHER
e SCHER
WrEFSCERT - W02007/002136
e SCER2 - W02009/118928
YSEFSCER3 - $5592010-158206
e SCERg - W02012/133954
FENRF R TR
JERFEFSCmA1 : Yan P, et al, Biochem Biophys Res Commun. 379:115-20 (20
09)
JERFEFSCmA2 : Laflamme MA, et al, Nat Biotechnol, 25:1015-1024 (2007)
JERFEFCmA3 : Yang L et al, Nature, 453:524-528 (2008)
JERFEFSCmR4 : Rust W, et al, Regen Med. 4, 225-37 (2009)
JERFEFSCEAD : Honda M, et al, Biochem Biophys Res Commun. 29, 351, 877
-82 (2006)
FEEA DB E
FALSFERL LD & 25RE

AFEBAOENIE. OHMEZEET MIREA, S LR OHMEZHE T
52ETHD, LieH>T. AFRBAOFEIL. DFMEICKENRY—H—
HIRMT B ETH B,
ARACBRRTDICDODFE

AFEAESIZ. LEBORBEERT R, HBEMAREZERLER. CORIN,
NCAM1 (Neural cell adhesion molecule 1), CRYAB (crystallin, alpha B)
. HBEGF (heparin binding-epidermal growth factor-like growth factor)
. DMD (dystrophin). ATPIF1 (ATPase inhibitory factor 1), CAV2 (Caveol
in-2). ITGAV (Integrin alpha-V), DCBLD2 (discoidin, CUB and LCCL doma
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[0009]

in containing 2), CLIC4 (Chloride intracellular channel 4), BMPR2 (Bo
ne morphogenetic protein receptor type II). CTSB (cathepsin B). TMEMI
23 (transmembrane protein 123), USP14 (Ubiquitin carboxyl-terminal hy
drolase 14) B L UMIRTBID I BD DR EE—DHHMETH D & &R E
LT, DEfiEz2CHREED) SSXRTOLHMEISOND I E2RHL
foo BEMRICETE, ANFEBESIE. CORIN, NCAMT, CRYAB, HBEGF, DMD,
ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14H L T*
MIR7TEI D SR DN LBIRINDI DR EE—DOHBEHETH I I & EREE
LTRWSZETOBMRZERMERT S EICHIIL. AFERAZTNT S
IKE> 7,

TRbhE, AERIZLLTOBY TH 2,

[ 1] CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2, C
LIC4, BMPR2, CTSB, TMEM123, USP14H L UMIRTOI AL R BEMNHRIRIND
PR EHE—DDY—H—DBEETHZ I EzEBEE LT DEHlREZEE
I OHMRERLS SRR OHMEZMET 2 TRZ220. DHMREORERZE

[2] gise~—A—4A CORINTHB. [1] ICEEEDAE

[3] DEilEE 2R I SHMIRERICEINZMBEOS 5. RiEtv—H—0
FHIMBN EMS0%LUATH 2RI HRAOHMEE L THEINhS, [1]
Frid [2] ICRBEDHE,

[4] DEMIREZ 2R I SHMRERICEINZMBOS 5. RiEtv—H—0
FHIMEN EM33% LA ORI RAOHHREE L THEHINhS, [3] IC58
BDF %,

[5] RuEd/OEEHEREA e MOEEMERR TH S, [1]1 25 [4]1 OWThAIC
EBED T E,

[6] AiEd Dl =28 7 2HMIRERDN, ZaRtrEEN S EFESN
OB E2E Y SMIEER THS. (1] /5 [6] OWThHICEHE
Do
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[ 7] RUGEZRetEriRED. ESHERE E /<X iPSHERETH S, [6] ICEBHDA
Eo

[8] RIEEDEHREADDMEFED . BikAZKT52ITREZ220. [6]

Frid [7] ICRBEDHE,

[9] RIEBODEHMEANDDLEEL. YA MhHA U Z2F T SIEMTHRRE
EREBIDHIREZ2O. [8] ICEEDFE,

[10] ®IEEY 41 hAa4a D, 7UFE A BMPA (bone morphogenetic pro
tein 4) . bFGF (basic fibroblast growth factor), VEGF (vascular endot
helial growth factor) B L UPWNtBEEFRINSABENLBIRINZ DAL &
Et—20Y A bAAVTHD, [9] ICEBEDHE

[11] RIS DEFMBRADMEFEEN, TEREOIRZ2T., [10] ICEH
D Eo

(1) ZeeMaliREs SEREZERT 5 TR,

(2) (1) OIRTHONCHEEGEET I FEVA BWPAE L UDFGF 2 S8
I HEBERPCEET IR,

(3) (2) OIRETHEONREREZER]T 2 ITRE.

(4) (3) OIETHEOLONLMEEZVEGS LIt HER 2267 5I58RK
FTIEEL TRREICERESIESIR. 840

(5) (4) OIRTHROLONIHERAZVEGS L TFGFEEE T 2IBEERF
TEETHIRE,

[1 2] RUECWntREEFIAS, IWP-3F/IEIW-4TH2. [1 1] IKREOHZE
[1 3] RIEB DA~ DMEFEDIR (5) ICEWT, HBEZEH. 7
NA—RESERVWEBRPTEEY 2HEZEC. [11] &k [12

1 ICEEHD I E

[14] ZRIEHEVEOLELEEHRT DA ETH- T,

(A [1]1 55 [13] OVWThMNCBEOFEICE Y FRS WRFOE
MR EIERYEE ZEMIEZ2 TR LT
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[0010]

(B) RUEETIHE (A) OEMBICOHMESEE LML LLBE, B
EEMEZO0EMZEAIAVWERE LTHRET 5 ITE

=20, Ak

[15] IS OAMIEOESAMEEDL. BEREEZNICERMBEETH S,
[14] ICEBRDAE,

[1 6] CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2
. CLIC4, BMPR2, CTSB. TMEM123, USP143 & UMIRTE1A S4B EEN S BIR X
NP &b —D22RETIEEZEC. RAOHMRE/MEF Y
[17] CRINZ}ME T 2EFEZZL. [16] ICERBEDOFY K,

[1 8] misgd DAsflfEA e MOEHIRETH S, [16] FAIE [17] 125
BWDF v b,

[19] FREOIR (1) ~ (5) IC&> THEEMRMEN SOHMEELS
BT 2HMEEHEZES &, BLUELShHREEEH SCORIN, NCAM1, CRYAB
. HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM12
3. USP14B L UMIRTOI AL 2 BN HBIRINZ DR &EH—DDT—H—
DB TH D E2IBEE LTOEHMIEEEE Y 2MBRER L S HRAO
EEHET 22230, OHMBROEERE,

(1) ZEEERMRE, SHEREETMRT 2 T8,

(2) (1) OIRRTELONREERAEZT 7 FEVA BWPLIE L UbFGF22H
T HEBRT TEET % TR,

(3) (2) OIRTHELN KA ZER#Y 2T,

(4) (3) OIRTELNEHMBEEVEGFS L INtEEX22E T EER
FTIEE L THRERFICEREIE TR, 84T

(5) (4) OIRTELNILEKEEVEGS L UbFCFEESHET 2 EERT
TIEET5IE,

FEEA DR

AFEBPICELY ., EERICELET 205MIEIC & YEEELL 2 RED BB %
RIETZENTEZOT, JYREORBVWEFOSHERARBRCOERET IV
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[0011]

HRICBWTERTH S,

BT oD 88 £ Fi B

[B11E 1 1. DEMBEOKBEICDWT, CORINDRIEEN S VIR &KL
MEEZLER L ERETRT. (A) & DEFEEADO2EFEEER 3 0 HE O
faBt%. GFP&H L UCORINIC & Y BRI L /-FACSEBITDIER AT, (B) IE. D
il ~ —H— (MYH7, MYL2, MYL7, TCAP, SCNSAE & U'RYR2) MD#ExTHIASE
MELLBUEERETRT, BF Highl &, GFPEHS L TCORIND W hDF
REEEVWMREEEZRL. TLowl X, GFPORIREIFEWA. CORINDRIRE
MEWHIREEF Z Y,

[2]1 2 &, OB DEEIC DWW T, BREBEMAFEICIYERL L
BRERNT. (A) & DEMEIEA~DS1FESE 3 0 BE DO ICDW
T. CORINOEFEEN T WM S EWERZEX[EEZNICLR L EBRE R
T, (B) IF. (A) &HAHDMEEICOWVWT, BIEEEMZLLRLEFER%Z
=Y. (C) & (A EEAKOMPEEICOWVWT, E—VERE%RLFR
ZRd, (D) 1E. (A) CRBROMBEEICOWVWT, RIEZLLERLEBRE R
ERS

[K3]1K 3 1. DEFMBEOKBEICDWT, CORINDFRIEEN S VIR &KL
MEEZLER L ERETRT. (A) & DEFEEADO2EFEEER 3 0 HE O
REEOKEERIEE, 23HML27HET, FILI1—REL., IEEY
DERGTICEE. EOBMEOMEEEZZEE L, (B) 1. OHME~DS
b5%E% 3 OHBE DM %. BEAMO.OEMilE~—Hh— (INT) (X YUERIL
T-FACSEENTDIERAEZT~d . (C) &, (B) ICBWTHEIN OB~ —
A1— (INT) DBEMETdH BHHREEE A, CORINIC &L U &R L /=FACSEEATDIER %
=9, (D) W&, OB~ —H— (MYH7, MYL2, MYL7, TCAP, SCN5A$ & UFR
YR2) OMENHLRIREEZLLLB L ERETT, K MHighl &, BEXIDDE
Hilg~—H— (INT) BLTCORRINODWITNDRIFELFWEREEEA L. (L
ow] &, BEROOEME~Y—h— (INT) ORRERFWA. CORINOFHIRE
MEWHIREEF Z Y,
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[0012]
[0013]

[B2415 4 i, CORIN-High®% & CORIN-LowE¥IC (7 2 MY 1 X% R J BAMSE
BEE (a) B8LUVHRY M XDLBERETTIS7 (b) 277, (a) I8
WT. #HRiactininEx L. FldHoechst33342%& R L. A —I)L/N—[320 um
Erd. (b) ICHBWVWT., BIXFEHEESDTHY., (k%] |Zunpaired t-tes
tTp0. 0 TH> I &E%ETRT,

[B45]% 5 (&, CORIN-High#* (Z) &CORIN-LowE: (%) ICHF 2083
XAT7BEETRIBFEMHREETH S,

(61613, M5NEFEHMMEEDT — 4 M SRE I N F=CORIN-Highg¥ (
Z) &CORIN-LowB¥ () ICBITBHYIIATOEDOLEREZRT IS 7 THD
o MBEIXEHEESDTHY., k%] (dunpaired t-testTpO. 01 TH /=T &
"RY,

[B7]1E 7 I&. CORIN-High®¥ (F) &CORIN-Lowd¥ (F/L—) IZHIFSHI MO
Y RYTHEROFMEEZRIHTH S, (a) &, I bV RY PHRERSEHR (
Oligo: ') d<A >, FCCP: carbonyl cyanide-4-phenylhydrazone. A/R
rantimycine + rotenone) Z=RW/AEREEEE (0CR) OREREEZTRY
T37THY., T—HRFEHELDTRLE, (b) 17 (a) DTF—4HLE
HINAEREER. FEERSE. 7O ) —20, ATPELRENRIROE S R
TIST7THB, BIFFEHELSDTHY., Tk . [*x%x] EZNENunpai
red t-testTp<0.05, p<0.001 TH>/=T &%TRT,
FAERET 5 ODWRE

ANFEBRZ LU ICEHICERAT 5,

AFBRIL, EEEDEHY, CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CA
V2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14% &L UMIR761H5
BABENOBIRINDADRCEE—DOHEUTHD I EZBEE LT, 0F
MEz289 2MREREA, SOBMREZMET 2 TEZ2C0HMRORE
FiE, BEAECSLSYFERINZOHHEREZBVWERIIOSHZERT LA
*. BLUHEROHHEBEY—h—2RET IEREZ SO OHMREMBEF Y b
BT %,
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[0014]

[0015]

[0016]

AFERICBEWT, LDEMREL S 2R &80 bORZ Y (cTNT),
aMHC (& myosin heavy chain) B LUMHASEKAEENSBIRINBZ DA
KEB—DDY—D—EBEFERELTVWIMEZRKRT 5, cINTIZ, &k
DIZFAENCBIMDaccessionZFESNM 0003640 BRI, ¥ ADiHE. NM 001130
174583BRE N D, aMHCiL, B M DIZEESNCBIMDaccessionZFSNM 002471 H%F1
A~EN, YO ZXDFE. M 001164171 A FlI;mE b, MYHBIE, B b DIZANCB
IMaccessionFESNM 002471 BRI N, 0 ADiHE. NM 001164171 5=
Ihd,

AFERICEWT., THRROHME] & £HRRICEFEET S AOEHRE
EFYUBBNS LUOREBHIELLZ0EMBEEZRERT 2, 74005, A%
BRICE T 2 ADERMIRRIE. RAXFARERMEICH DREIEMOEMRELY 5147
VF v RN T DICRELLOBMETHY., FIXIE. BEREM
— VB8R, RIELEDNLYRADEHMRIGECL M TH D, XEBRBICH
(7B RAOEMREIE. B, BRLEREBAA —5mVELT, IFE L <IE—60m
VBT, JYUYFELLIE—65mVELTITHY., E—JVBEMNMSmVELE, FFL
IF20mVRAE, LYBFFLLIE25mVRLETHY ., IRIEASTOMVELE, 1FF L
I8OIMVRAE, SYBFFLLKIFIIMVUETHBZEICL>THEHEDITFLN
oy

Fro. TREVDEFHIAZ) IEMYHZ, MYL2, MYL7, TCAP, SCNSA# & URYR2HMS
BRINZ TULEDT—H—DORIRICL > THEHEDITONS,

AFEBICH T 2FRMNACHMEY—H—ICDOWT, I—RTZEERTOD
o % TEDRTICHTRT 5, L. BRY—H—DEIIETEDEIICIE
[REINY. MENKROMETERL TVWSEDTHRIEELL,
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[0017]

[0018]

[0019]

[%&1]

NCRY Ancession No.

PN ODIRTRERE

NCAME NM_00 1081448 N Do0B1E

CRYAR 001285742 M_001 255907
HEECE R 010415 N 00§45

D | N_DoTaes N 00010%
ATFLRL soeotsiz L0163

AV NI 001277756 SO01R0874T

TGAY Nif_ (08402 SLO0T 44699
DCBLDZ o2asua S 0R093T
CLIGA N _O1IRAE NG 013942
RUPHR2 G 00TER - 4003204
T8 KL 00779 001908
THERI 2 143739 NY_0ARYRY
H3PLA SM_D0 1039580 N 001037234
M6 Ne_gseas2 XR_OS1380

AFEBBICH T DFHERAOHMEY - — 2BV TRAOHEEHmE T
BERICIE, B —A— VRN IBENRBE L TWAIEEBEICLTHELWL
 EFREBEY—H—4 VNV EE - RTHELRFHIEIR (mMRNADREIR) LT
WBZEEBEICLTE LW, Ad, LEZEGTICOWVWT, BRMR TS
AV TIEBTAV T3 —LDIFEETDIHE. EOTAVI4+—LE &
BRFOHEICEEINS,

AFEBICSWT, TOHMRESET 2HBEER] Sid. REBOHEREE
EEL TV HIlOEEATHNIE, TOBERRKICEDRW, FIZE, E
BOFETESNIRMEIL, O, S4EHES. IsREs. SHBHER. FiR
. BREEE. BrnAalicEEndMEER TH->THELWVL. Fi,

LRI, S MEBEEI N O HEIEEEE T 2HMIREETH>TH L
W,

AFERICHEWT, THRRAOHGMEOHE] &, #MEaTE U TRADE
MEOEEEE<TEIEERKEL. FFLIE. KROHHEAE50%. 60
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[0020]

[0021]

[0022]

[0023]

%. 70%. 80% F/IXNNULEBTHLOBRMBIEDIIETHD, LYK
FL<IE. 100%RRAOHHIENS 2 2HMIEEBETH S,

AFEBFICH T, CORIN, NCAMI, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGA
V. DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14Z /=|4MIR761%3E/ZE & LT
DERE2E T 2HBEER, SHAOHHEEHET 2558, Cho0E
BTELIFEGRTICL>TIA—RINDSY /A&, BT, £LIEEN
LEERICHAEDLE THERINE S, CORIN, NCAM1, CRYAB, HBEGF, DMD,
ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14%7-i%
MIR761 % EE CHAEHLE THEAT ZHE. FE LK. BETERYT 215
HELBR L TOAHBOERERIEEHOONS, &YbhlF, NCAMIIZDWTIE,
NCAMEETRWOND LY. LR LAMOOHBBEY—h—claght
THERINBIENEF L,
<ZReMEEMHRE>

AFEBPTOHMEEEET 2MIRET %S5O ICERATRER S RIS
Bld, £EERICEET2IRTOMBBICOETRETHDZEESEEF L. 1D,
BHEREZ HHE B DOBRMIETHY. ThiZIE. UTOBDICREINGVWD
« BIZE BEMERR(ES) MRS, METFERMERE ( TGSHERZI ) . AEMEAETEMRE ( TE
GHIRE] ) . AT ZREME(IPS)HE. EBEICLYBLNZ I/ O—VIEHXE
DOFEMERR (MES) M A E A EE N D, I7F L WVWSEEESMAIE. ESHIAR. iPS
HIRE B L UntESHERE TH B,
(A) FEMEERHERE

ESHiRRIZ. E MY U R R EDRAEMOMERE (B X (SRR DHER
MEE, OB SN, SHMEE BCBEIC L 2IETEREEZET 28MiETH
%,

ESHERRIZ. SHEINDSHERRHE. REMZ O TH 2 HBEOAIBHEIEERICH
XIDREROBHBTHY ., RIEFEEBRT 2H 5D 2HBBICHET S8
Wb aabZeEtts,. BOERICKSBHEREEEB L TW5, ESHERE
. TYRTINBIEICEKE XN (M J. Evans and M. H, Kaufman (1981), Natur
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[0024]

[0025]

[0026]

e 292:154-156), Z Dk, b b, HILREDERBETEHESHIBEKABILI N
7= (J.A. Thomson et al. (1998), Science 282:1145-1147; J.A. Thomson e
t al. (1995), Proc. Natl. Acad. Sci. USA, 92:7844-7848;J.A. Thomson e
t al. (1996), Biol. Reprod., 55:254-259; J.A. Thomson and V.S. Marsha
LL (1998), Curr. Top. Dev. Biol., 38:133-165),

ESHERRIZ. WREMOZIEINOMEERA S NERMAARZESE L. WERHEAE
BREMMFMROT7 1 — 9 —LETHEEBEISIEICL>THILTEIEANTE
%, Flo. MAEEICL ZMEOMHIEIE. BIFEHIIHIET (leukemia inhibit
ory factor (LIF)). 1EEM RSN EEF (basic fibroblast growth f
actor (bFGF)) R EDHEZRMULEBREBVWTITOIIENTES, £+
B LTIV DESHIBE DRI & M D AIRICD W T, I X ILUSPS5, 843,780; T
homson JA, et al. (1995), Proc Natl. Acad. Sci. U S A. 92:7844-7848 ;
Thomson JA, et al. (1998), Science. 282:1145-1147 ; H. Suemori et al
. (2006), Biochem, Biophys. Res. Commun., 345:926-932; M. Ueno et al
. (2006), Proc. Natl. Acad. Sci. USA, 103:9554-9559 ; H. Suemori et a
. (2001), Dev. Dyn,, 222:273-279;H. Kawasaki et al. (2002), Proc. Na
tl. Acad. Sci. USA, 99:1580-1585 ; Klimanskaya I, et al. (2006), Natur
e. 444:481-4857x EICEEEH I N T WS,

ESHIREFR Db DiEERE LT, HIZIE0. 1M 2-X AT v s/ —)b
0. 1M FEMRET I B 20M L-J ULy X VBB, 20% KSRE U4ng/ml bFGF %
#8375 L 7<DMEM/F-1255 R £ A L. 37°C. 2% C0,/98% ZXDEBEBHEI T T
b NESHERE A M9 5 2 &N TX 5 (0. Fumitaka et al. (2008), Nat. Biot
echnol., 26:215-224), ZF7/-. ESH#IERIZ. 3~4EHB ZICHRTIHNELIDHY
. CDEE,] BRI, BIZ XM CaCl, & 1°20% KSR%= S5 ¢ BPBSH M. 25%
MY TV RG0. Img/mlaAS 5 F—EIVEBWTITI ZEATES,

ESHIREDFEIRIZ. —RRIC. TILAY KRR T 74—+, 0ct-3/4, NanogZ &
DEEFI—H—OREEIZIZEIC L TReal-Time PCRIATITI T ENTE S,
BT, b MESHEREODIEIRTIL, 0CT-3/4, NANOG, ECADRE DERFY—h—
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[0027]

[0028]

[0029]

[0030]

DRIVAEIIBEE T EMNTESH(E. Kroon et al. (2008), Nat. Biotechno
l., 26:443-452),

b b E SHERIREIE. B2 IEWAOT(H1) &5 & WAB9(HI) (2. WiCell Reserch In
stitutenh S, KhES-1, KhES-2R U'KhES-3iE. REAZBEERFZHEAN (R
#. BAR)DSAFHETH D,

(B) 5 FErHlRE

TR, BRAKROZEMLFEMETHY . BFEHROLOHDERE
BB TH S, ZOMIEIE. ESHIEEBRIC. Bx DRIOHREICHES
BOgEThY. PIAETI ARBREICEET HEFASITIREEHTES
REDHME A+ DM Kanatsu-Shinohara et al. (2003) Biol. Reprod., 69
:612-616; K. Shinohara et al. (2004), Cell, 119:1001-1012), HfXIERHH
BREEEHRRERF (glial cell line-derived neurotrophic factor (GDN
F)Z28UEERCTECHEETRETH D L. FLESHEERKROIBERGTT
MAZRYRT I EICE>T, BFRMBEEZES &N TES (IMERIS (2
008), RER[EE, 264, 55 (3BH)), 41~468, FL# (RR. BHX)),

(C) RAEM4rEHARe

PR AEERRRE L. RREHADRREIEMEN S/ I NS, ESHIRE & BRRA
ZEEM A DM TH Y. LIF, bFGF, #MABET (stem cell factor)Z &M
MEOFEET CTHREMEMEZEET 2 EICL>THILL S 5 (Y. Matsui
et al. (1992), Cell, 70:841-847; J.L. Resnick et al. (1992), Nature,
359:550-551),

(D) AL ZrEMEerHARE

AT Zeetar(iPS)MEE. BEDWEEEFZ. DNAXXIZ Y /NI E DR
RBTHMRICEATSZEICE>THERTZIENTE S, ESHIREEIZIER
FEORME. BIZAIEDcZMtEBCERICE S1BIEREH T 5 AHRBEED
AT DOEMAETH S (K. Takahashi and S. Yamanaka (2006) Cell, 126:663
-676; K. Takahashi et al. (2007), Cell, 131:861-872; J. Yu et al. (20
07), Science, 318:1917-1920; Nakagawa, M. 5, Nat. Biotechnol. 26:101-1
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06 (2008) ; EIFR/LNFAW0 2007/069666) , #DHA{LEFid. ESHARRICHTEMICH
WLTWBELRTF. TOEBEGTFEME L < idnon-coding RNAZ 7= (ZESHEAE D
ROCHFICEREQREZRCTERTF. TOEGTFEDD L <IEnon-codin
g RNA, HBWIEDFIEEMICEI > TEBERINTE LW, MHERFICER
N2EEFE LT, HIAE 0ct3/4, Sox2, Soxl, Sox3, Sox15, Sox17, KLf
4, KLf2, c-Myc., N-Myc, L-Myc. Nanog. Lin28, Fbx15, ERas, ECAT15-2, Tc
L1, beta-catenin, Lin28b, Salll, Sall4, Esrrb, Nr5a2, Tbx3ZH‘flxX
h, IhSOFMBERTFIE. BEHTHWIHRL, #HAEHLbETAVWTER
W, FIH{EERFOMEAEHLE & L TiE, W02007/069666, W02008,/118820, W02
009/007852, W02009/032194, W02009/058413, W02009/057831, W02009,/07511
9, W02009/079007, W02009/091659, W02009/101084, W02009/101407, W02009
/102983, W02009/114949, W02009/117439, W02009/126250, W02009/126251,
W02009/126655, W02009/157593, W02010/009015, W02010/033906, W02010,/03
3920, W02010/042800, W02010/050626, WO 2010/056831, W02010,/068955, WO
2010/098419, W02010/102267, WO 2010/111409, WO 2010/111422, W02010/11
5050, W02010/124290, W02010/147395, W02010/147612, Huangfu D, et al.
(2008), Nat. Biotechnol., 26: 795-797. Shi Y, et al. (2008), Cell Ste
m 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 a
. (2008), Cell Stem Cell, 3, 568-574, Zhao Y, et al. (2008), Cell St
em Cell, 3:475-479, Marson A, (2008), Cell Stem Cell, 3, 132-135, Fen
g B, et al. (2009), Nat Cell Biol. 11:197-203, R.L. Judson et al., (2
009), Nat. Biotech., 27:459-461, Lyssiotis CA, et al. (2009), Proc Na
tl Acad Sci U S A, 106:8912-8917, Kim JB, et al. (2009), Nature. 461:
649-643, Ichida JK, et al. (2009), Cell Stem Cell. 5:491-503, Heng JC
, et al. (2010), Cell Stem Cell. 6:167-74, Han J, et al. (2010), Natu
re. 463:1096-100, Mali P, et al. (2010), Stem Cells. 28:713-720(_52&
DHAEHLENFIRI NS,
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[0031]

[0032]

FEMEBIERFICIE. XN FFEFS—E (HDAC) FEEH [HIA .
N7 OB8 (VPA), RUIDRSFUA ERBES M) U Ll NC 1293, M344ZF (D
1&4> FREEHI, HDACICH 4 BsiRNAS & UshRNA (4, HDAC1 siRNA Smartpool

(E4%mE1E) (Millipore). HuSH 29mer shRNA Constructs against HDACT (
OriGene)%E) FOMEEMRIZAEZEHFILE] . MEKREER] (1A (X, PD184352,
PD98059. U0126, SL327# & 1U'PD0325901) . Glycogen synthase kinase-3[8
=% (FIZ X, Biod L TUCHIRIN21) | DNAXFIL b SV R 7 =5 —EHER]
(Bl 2 i£. 5-azacytidine) , ER MY AFI NSV R 725 —EEEHR (f
Z &, BIX-01294 Z DXL FREEH). Suv39hl, Suv39h2, SetDBLd &k TrG9alc
X9 B siRNAS & U'shRNAZE D RLER IEFKIRPHEH| A &) . L-channel calcium a
gonist ({5l % (dBayk8644), E&EE. TGF B FHEFIE/ZIFALKGREER (HIZX L. L
Y364947, SB431542, 6164534 & T*A-83-01) . pS3FHEH] (B X 1£p53ICx 9
%siRNAE L U'shRNA) | ARID3ABHEFI (FIA (X, ARID3AICK T 5siRNAE LT
shRNA) . miR-291-3p, miR-294, miR-2953 & Ufmir-3027 & MmiRNA, Wnt Si
gnaling (% (£soluble Wnt3a) . #ERTF RY, TORS TSI VE (
BlziE, 7O TSI VRRELTORY TS I2) | hTERT, SV40
LT, UTF1, IRX6, GLISL, PITX2, DMRTBIZDIIMEAB/H DI 5 BMNE
LTAWLNZEAFHZENTEY.,. ABRMEICEWVWTIE. ThoDOBIsh
RKOHEEMICTHWONEZRFICOWTHAHERFERIEROX R % LA
WHEDET B,

MEERFIE. § NI EOHEDEREE. PIZEY R/ ay, e
EERERTF K (FIAIE. HIVEEDOTATE L UR) ZILF=ZY) EOME
RABA Tz avREDFRICL > THAMBERICEALTHE LW

—7%. DNAOREDZE, FIZIE. VA4ILA, T5RAI R AIREHFRE
DRYZ—, YRT7z I3y, VRY—L, 4784z o>avhi
EDOFHRICEL > THRMIERICBATE I ENTES, VMILARII—EL
TE. L OVAIWARG I — LYFDAIARYTH— (BhE, Cell, 126
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[0033]

[0034]

, pp.663-676, 2006; Cell, 131, pp.861-872, 2007; Science, 318, pp.191
7-1920, 2007) . 7T/ DA I ANRY 4 —(Science, 322, 945-949, 2008).
TT/BREIAINARG G — VGV INANRT 5 — (W0 2010/008054
) WMEDNFIRING, T, AIRBERII—ELTE, HIZIEE MAT
FBAEHAC), BB ATREMANAC), MEATREBMA(BAC, PAO)RENEE
h3d, 7223 F& LT HIEAEBMHMRER 7SI REFERL D % (Scienc
e, 322:949-953, 2008), NIV & —IliF. A EMEIFEIRATRER L D IC,
7OE—%—. TuNnYY— URYV-LEEES. §—Ix—%9—. R
TTZIeT A4 MR EDHIEBI ZEL T &NTEB L, IHIC, BEICH
LT, FFMEECFBIAEH <A Y VIMEEETF. 7Y EY ) UidthE
EF. Ea—OvA P UMEBRBETFRE) . FIVUVFF—EERTF. V7
TIVT7 MF D UVBEFREDFERY—H—EET. REEHENY /NI E(GFP),
BTN O=4—tE(GUS). FLAGRED L R—¥ — B FRINGEZSL I &
NTED, Tl EENT I, FHRER~DEAR., MHRLERFEZI—
FE2EETFHLLIITOE—Y—EFNICHKEET 2R FEZI— KT
2EMGFEHICTRT 27201, ThHDRIEICLXPEIIZHE L TH K\,

Fro. RNAOIEDIZE, BIAEY Rz Vv ay, x4 oAA4 0T
IVREDFEICL > THMERNICEALTHERL, 2B Z2IHT 246, 5
“AFINFTUB L Upseudouridine (TriLink Biotechnologies) A#EXY 3A
FHARNAEBEWTE RV (Warren L, (2010) Cell Stem Cell. 7:618-630)

iPSHIREEEE D /b DIEER E L TE. BIAIE. 10~15%FBS%= 289 HDME
M. DMEM/F12X IZDMESEER (T M5 DBERICIEI S5IC, LIF, penicillin/s
treptomycin, puromycin, L=V IV, FEMEBETI/BE. B-XIATK
I/ VR EZEEEUIENTES, ) FLRIMROBERIFIZIE. <
U ZESHIRRIEE A EER(TX-WESIEERR. A VR X)), EREESHRES
AIEER (FREES/IPSHREABER. VY 7O0tiLd) | EMEEM (mTeSR
. Stemcell Technology#t) 14 &S TN 5,
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[0035]

[0036]

[0037]

[0038]

EEZOHE LT, BIZIE 37C. 5%C0,ZETICT. 10%FBS=%DMEM
X ISDMEM/F1255 8 7R L THHMR & MR F & 2 @M S B4~THEEEL
. ETOE, MEED - —HRRWGAE. 1 b a2 CAIESTOMMAS, SN
L¥fiRSE) EICE EAb L. Al & PHE R F R A SH108 & H S bFGF
SHEERFSHREEEREERTHE L. ZEMH, SH30~H45EXIEEN
LEODBICIPSHRIO=Z—%2E&LCIBBENTES,

HBWIE, 37C, 5% COLFEETICT. 74— —HRRMWIZIE <1 b<A
2 VCALIESTOMAE. SNLAHIRESE) £ T10%FBSEADMEMIZEER (I NICIET I
CLIF RZ2D YV /ML T4y, BEa—O9A2 Y, L-TLFZY
CIERBTIJEBE. B-ANATIIV ) L AREEFESLIENTES
o ) TEEEL. W~MIBXITEFNULODBICESIRIO=Z—%24£ Xt
22ENTED, BFELLIE, 74— —HRROKDLYIC, FMHALIh B4
HIBEZFDE DA WS (Takahashi K, et al. (2009), PLoS One. 4:e8067%
7=13W02010/137746) . & L < IZHERRAEE (HIA L. Laminin-5 (W02009/12
3349) BLUT MU T (BD#) ) ZHWVWBAENIFIRIND,

ZOMICH, MEEZSHALAWVWEREZAVWTERETSHEEHRINDS (S
un N, et al. (2009), Proc Natl Acad Sci U S A. 106:15720-15725) , X
S5IC, BMEE LIF50, BERFME (0.1%UL. 15%UTOBRER
) IC& Y iIPSHARE AT L THELW (Yoshida Y, et al. (2009), Cell Stem
Cell., 5:237-241F /=13W02010/013845) |

LEEEOEICIE. BERKR2EBLURDN SBHICIHELIEREREEER
RPE1TH, T, BANBPLICERT 2 EMBOMBERIZ. RES AW
BT v 2100cmd Y $95 X 103~#95 X 1054ABE D EEFE T H B

iPSHEREIE. B L0 =—DRRICLYBIRT 2 &N ARETH D, —
B, FHREAERIE S NBEICKIR T 28 F (BIXIE. 0ct3/4, Nanog)
CEE L THRT 2EFMEECTFE~Y—H—EEGETE LTEALLEEIR
WIS TREFNESUEER (BREER) TEEZITII&ICIYBILL
7ZiPSHIRRZBIRT 5 &N TED, e, Y—H—BEFIERIAIVIVE
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[0039]

[0040]

BEFOBEITENEBBECRETIZIIEICL > T, EABREGTFORE
BREABREZMADIEICE ST, FLRBEBRECTOBSIIREEE %
MABTEILE>T, iIPSHIIEEBIRT 22 &N TES,

AEMEFRTHERAT 2 TEMRRE) 22 B5EIF. IIF. INEHERE. ESHAEAR
EDEERIMEE /2 XM LB AR < H 5P 2 EMMRE (FFELL<
. B NESUHILBWMR) 20D, AMEICIE. JEREMIC. BBRUF)
OFHE. FEEWF) OFHME. RUBRLLESLDD L IEERMEOAH
fEonwsThEta883Ihha L. £, IREERRE. BREE. RUKCEE
OWIFhHEEIN D, EANICIE, AR, FlxiE (1) wigeiiE, &
MmesilRe, IR, MRS OMBEMER (REsEmE) . (2
HERRUEEMERE.  (3) U /NBk. LRIHERE. PORCHARE. FRPSNARE. AEMESARE
(RFEMESE) . EMAE. MR, SHEMER. B, iR, e (2
Ao iilRasE). BxAERE. FhHERR. BHIRES L ORERAMREZE DAL L i A
EDPIRIN B,

AFEBPICSWT, FHIEARINT 2 HE & A2 HABYEFITRICHRS
nRunwd, FFELIREMNTHD, BN IPSHIEES E NOBEXEERRRIC
FRAINZHEICIE. ERRISHAREISBRVWEVWIBRENL, BEARAATL
IFHLADEDFE—3 L IZEENICE—THIMADSEMIEERIRT 22 &
PRI FE LW, T THLAQEA TEEMICE—] &, REilEFL e o
FERICLY., ZAMEBROIPSHENSMEFET I EICLYELNE
BEBEICBE LSS BB ESTRERREE ICHADORA—H L TWL
22 &%V, BIAIEET ZHLAME) X IEHLA-A, HLA-B# & UMHLA-DRD3IEEF
) H"E—THZBELRELNBEFLNE (WTRAL) . —A. £ MIES (
#iE) LAaunga, Bl BEESo0HME~NOEEEERT 25
BWTI, iPSHREDY — X &2 FHROBERIFICFRI NGV, BED
EHBSUEPEEROERATMT 27D0R V) —=V FREOMEDY —
Z2ELTIPSHIfBA AT 2BEICIE. BERAFZRIEFRBRSELAER S
MET2ELFZEZHEIE—THIMADNSFMBEEZRINT S EAEHE LWL
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[0041]

[0042]

[0043]

[0044]

(o)

(E) mBHEICLYB LN O— Y FHEDESHIA

nt ESHHAZIZ. BBRERMICL > THERI NI O— 2V FEREOESHZTH
Y., ZREINEROESHRE S IFIERCEEZEB L TWS (T. Wakayama et al.
(2001), Science, 292:740-743; S. Wakayama et al. (2005), Biol. Reprod
., 72:932-936; J. Byrne et al. (2007), Nature, 450:497-502) , ¥ %b
5. REZBMOKEZFHBEOKREBRT I EICL>TELN/O—VE
a3 DA AR AR D N ERFHAR IR A S 1L X N /ZESHRRE Ant ES(nuclear transfer
E)MRE TH %, nt ESHIREDEE D11, ZHBHERM (J.B. Cibelli et
al, (1998), Nature Biotechnol., 16:642-646) &ESHARA/ESIR T (L) &
DHAEDHLEDNFAINS (BLLEFEE S (2008), EEREZ, 2655, 55 (3BT, 47
~528), HBEICEWVTIE. HABMOBRK LI RKZREINC. FAHEROK%E
EAL. BESEEE TS THHET 22/ TE S,
<ZHMBMEREL, O OHMRE SOMRET 2 8ET 3 HiE>

AFERICH T2 0HMEEZSCHREEA~NOHMEFEREZE LT, HIXIEL
aflamme MASIC K YEHREINAARICL Y., SEEMARMERD S 05L& &
ETBHZENATES (Laflamme MA & Murry CE, Nature 2011, Review) .
COMICHERICKHEINLDUVAD, FIIE, ATZEMERMREE ZEEEICE
MR (ARRRIR) 2RI € COBMBRERIET 25%. BWPY JFILIRE
ZIHET 2MEOFEET CTOHMBEEZRIET 574 (W02005/033298) | Acti
vin AEBWPZBICHRIS € TOEBHIIR Z 8IS 5 57% (W02007/002136) . A
J 2RIt TV OERE Z R ITMEOEFEE T TOHBMREZRIET 5
& (W02007/126077) . AT ZeetEariipah OF Lk/KDREZ MR Z 2 5E L .
SYUORARY) VADFEETTOBMBEZRIET 55E (W02009/118928) 74 &
PRI N B,

AFEBPICHWT, ZSEEESRMED S 0HERE SCHRETI~ONLFES
HiEE. BIREINS Z &AW, FlZE. FEROFESAVWLNS,
<ZESMERMREL CREREETR T 2 TE~T2 (1) >
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[0045]

[0046]

COIRICHEWVWTIE, IO0=—%WAK L= ZRettebilile & 25k L T MM
ICLEDBICHERGEAERRI T2 EMFE LW, ZEENSERsHERIY
BZIRICBVWTIE, EWIEE L TEHZMAL TW Al % E~ OHRRIC
fERE (DBE) SE5, SREMBMREZMEEIELIHEELTE. FIZE 5
FHICHEET 245 TRFT7—EERE IS ST —EEREE T SMEEA
W (Bl Z2 1L, Accutase (BHIE) & & CAccumax (BEIE) 12 &) /A a545+—+
SEMDOHEET 2BHMAREAVEEBRAENIESFONDS, FELE. 7
OF7—EE%EIS 5T —EEMEE T 2MBEEAR (FICFFE L <IE. Acc
umax) %FAWTEeEMRME%s @R 2550V LN 5,

AFRBOFEICEWT, BRAEZEKT 28 5E LT, #EEL SR
%, BELNOXREEZMEEDEEHEZMLEIE2BMTAINICLE (
BIZIE. < NYSIL BD) . IS5—Fv, ESFV., I, ANRSUR
B7OFFJ)AY. FLEIVIIFUICEZI—FT1 v JT0E) ShT
WAWED, LI ATHICEEZMEIT 208 (flxiE. RYe RO
FOIFILALG Y )IVEE (poly-HEMA) ICL20—FT 4 v JA3E) LicdbD%
AVWTRERBEIEZ ZEMPIRIN D,
<FkEETIFEVA BIPAB L ULFGFASE T 2 EBERPCTEET S TR
~T# (2) >

AIRICBWTHAWSERERIZ. BHMREOERICAV OIS EE B
BEMAT VO FEVA BWPAS L ObFGFARMNT B2 S ICLYRARTZ I ENT
X%, EEhe UTiE, B A IEIMDMESH, Medium 1998, Eagle’s Minim
um Essential Medium (EMEM)Zih, o MEMEEih, Dulbecco’s modified Eagle’
s Medium (DMEM)3Zith, Ham’s F123%ith, RPMI 16403%tth, Fischer’ sigits, Neu
robasal Medium (S 4 7542 /0O —X) . StemPro34 (Invitrogen) LV
CNODESEHMAENAEEINS, FHICIE. MBEIFEEINTVWTE L
WL, HH2WVWREEMBTE LV, BREBICH LT, FBE, HAE. 7T
Y. NS> R7 x>, Knockout Serum Replacement (KSR) (ESHARA1EE B DF
BSOMFREM). N2 x>~ (Invitrogen) . B27H 7 x>~ (Invit
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[0047]

[0048]

[0049]

[0050]

rogen) . BERAER. 4 VR Y. AS—FURIRME, BETR. 2-A LD T
IH /)=, 1-FF—=LJ7) 00— REDIDULDMBEREYMEZSATE
LWL, iBE., 7I /B, L-Z/IL% 3>, Glutamax (Invitrogen) . FENZE
TI/B. EYIV, BERTF. BoFCEY. mEYME. REELF. Ei
BV, BEF. BRIBEELSOIDULOMELEELED, FE LWER
g, SR T7Y v -FEF AT O LTSIV TR
JIWEVEH%E8 Y %StemPro3dThH 5,

ATIRICBWTHWONE 77 FEVADRE L Ing/ml~100ng/mlA8FE L
<. Tng/ml, 2ng/ml, 3ng/ml, 4ng/ml. 5ng/ml, 6ng/ml. 7ng/ml. 8ng/ml, 9
ng/ml, 10ng/ml, 11ng/ml, 12ng/ml, 13ng/ml, 14ng/ml, 15ng/ml, 16ng/ml
. 17ng/ml, 18ng/ml., 19ng/ml. 20ng/ml. 30ng/ml. 40ng/ml. 50ng/ml. 60ng
/ml, 70ng/ml, 80ng/ml, 90ng/mld & U100ng/mIAFIRI N D, KFICHFFEL
i, 12ng/mlTH 3,

ATIRICBWTHAWSLN 2BWPADRE IZ1ng/ml~100ng/ml A% 4FE L <. Tng
/ml, 2ng/ml, 3ng/ml, 4ng/ml. 5ng/ml. 6ng/ml., 7ng/ml. 8ng/ml. 9ng/ml,
10ng/ml, 11ng/ml, 12ng/ml. 13ng/ml. 14ng/ml. 15ng/ml. 16ng/ml. 17ng/m
[, 18ng/ml, 19ng/ml, 20ng/ml, 30ng/ml., 40ng/ml. 50ng/ml. 60ng/ml. 70n
g/ml, 80ng/ml, 90ng/mld& L T100ng/mlAFIRIND, FFICHFF L <IE. 18n
a/mlTH 5,

ATRICBEWTHWOLNSbFGFDIRE L 1ng/ml~100ng/mlA4FE L <. Ing
/ml, 2ng/ml, 3ng/ml, 4ng/ml. 5ng/ml. 6ng/ml., 7ng/ml. 8ng/ml. 9ng/ml,
10ng/ml, 11ng/ml, 12ng/ml. 13ng/ml. 14ng/ml. 15ng/ml. 16ng/ml. 17ng/m
[, 18ng/ml, 19ng/ml, 20ng/ml, 30ng/ml., 40ng/ml. 50ng/ml. 60ng/ml. 70n
g/ml, 80ng/ml, 90ng/mld& L T100ng/mlAFIRIND, FFICHFF L <IE. 10n
a/mlTH 5,

BERMHICOVWT, BEEREE. UTICREI WA, #930~40C, 7
FLLRWIICTHY ., BERFHETITONDEZENEFZLWL, JIT. &
BRFM L. KZPOEESE (20%) LYBVWERRIEORGTHY
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[0051]

[0052]

[0053]

[0054]

BIZIE 1 %D D15%DEDERSELNEST SN, 105 9% 8% Th 6% 5
% 4% 3. 2B LTIDBPIREIND, LYFF LI 5%THB, C0,.2FH
EJOFTHEI[ITTEEN TN, COLREIF. FFE L IEHN2~5%TH %,
BEEEE. 1 HULETBUTHMEIRI N, ODHMEOBINEEZERT S
E1THRESHMT, 1.5HESAMT. 2HU EABMTABIREI NG, &NFE
BRI ERREE. HIAE. 18, 1.5H. 2H. 2.5H. 3H. 3.5H. 4H. 4.5
H. 5H. 5.5H. 6H. 6.5H. THRETH>TH &L, FFHLLIF, 2T
HYE5,
<HETIRFPOMKEEZHEMRIEZ2TRE~TRE (3) >

AERICEWT, BRAEZHEET 2HEETIRE (1) THREALADEBRK
DFHEERAWD I ENTE S,
<VEGFHE L MWIntPEEFHZ2F T HEBRPTEEL. BREICIYREKREZ
XY 2IRE~TRE (4) >
ATIROBEEICSWVWTIE, IR (1) THREALALDEBKIC, KEHLHAE
BEEMEZOLEIE3EMTAIMICAIEI N TULWAWEERSE. & LI
AIHICES 2T 20E L LBBESR AV THEEREIH 2 Z &AM
FLW,

ATRICBVWTHAVWLEERIE. BMMROEBRICAV OIS IEMEER
BEAVEGFE L PWntPEEFRERMT 2 EICLYRART DN TED, &
FEtEsh & U Cld. B2 IXIMDMEE D, Medium 1991Z#h. Eagle’s Minimum Essen
tial Medium (EMEM)$Z#th, o MEMEZ#th, Dulbecco’s modified Eagle’ s Medium
(DMEM) 33th, Ham's F121%#h, RPMI 16403%th, Fischer’ si&ith, Neurobasal
Medium (5S4 75749 ./0Y—X) . StemPro34 (Invitrogen) HLUVThHD
BEBMAENAEEINDG, HBHICIF. MEFEEINTVWTELWVL. H
DWEEMETH LV, HEICH LT, &, FIAE PLTIv b
v Z7x") >, Knockout Serum Replacement (KSR) (ES#HRE = ERE (DFBSD M
REY). N2t 7Y X N (Invitrogen) . B27H 771 X >~ (Invitrogen)
. BERER. ARV Y. DS —SUHIERGE. BERR. 2-XIAT IS
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[0055]

[0056]

[0057]

[0058]

— I 1=-FFA =T 00— ILREDIDULDIMBEREPESATELVL
. BBE. I /B, L-7)L4 3>, Glutamax (Invitrogen) . IEMET I/
B, B3Iy, BERF. B2F e nEDE. mBER. ELEVER
. REH, BEHERAEOIDUEOMELSE LTS, IFE LWEREHTIE
hSVRTZY Y -FA-ATY O LTSIV PRONE
VB A ESH T 5StemPro3dTH B,

AFEBICEWT, IntfEEF & IE. WntOZREADEENSBHTZVD
ERANEMLS VT FIWVGEERETI2METHY., ZBEMRTHBFrizzled7
7TI)—~ADOREEZHRETIME. FLRBHTZVORBRERET 2ME
THIRYBICREINT. HIZE KKIS Vo8 (Flzid. & hDBE
NCBID 7/ tyavBES NN 012242) . R4 LOAFY (FlaE B b
DizE. NCBIOT7 7ty a>vE&ES : NM 025237) . IWR-1 (Merck Millipore
) . IWP-2 (Sigma-Aldrich) . IWP-3 (Sigma-Aldrich) . IWP-4 (Sigma-Aldr
ich) . PNU-74654 (Sigma-Aldrich) . XAV939 (Sigma-Aldrich) H&LUVh

DFEBARLENFIRINDG,

ATRTERINDINESHIE. FEL . IP-3F/IEIWP-4THY B
%,

HEERPICH T B IWP-3F /2 (L IWP-473 & DWnt BEEFI DIRE IE, Wnt % FAE
THRETHNIETHFICRE I NRWAIIM~50 uMA T E L <. FIZIE. 1nM,
10nM, 50nM, 100nM, 500nM, 750nM, 1 uM, 2uM, 3uM 4uM, SuM, 6uwM
TuM, 8uM, 9uM 10uM 15uM 20uM, 25uM, 30uM, 40uM, 50uMTH

BHRINLICREINGRV, LYFFELIE TuNTH B,

AIRICEWTHWOLNBVEGFDEEIXT1~100ng/mlHA8FE L <. Tng/ml,
2ng/ml, 3ng/ml. 4ng/ml, 5ng/ml. 6ng/ml, 7ng/ml. 8ng/ml. 9ng/ml, 10ng/
ml, 11ng/ml, 12ng/ml, 13ng/ml. 14ng/ml. 15ng/ml, 16ng/ml, 17ng/ml, 1
ng/ml, 19ng/ml, 20ng/ml, 30ng/ml, 40ng/ml, 50ng/ml, 60ng/ml, 70ng/ml
. 80ng/ml, 90ng/mlEB L 100ng/mlABIREIND, LYKFFE L <&, 10ng/ml
THd,
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[0059]

[0060]

[0061]

ATIRETIE, T5IC, BWPPHEHRIS L O/ /I3 TGF B FHER %= EAREMITHR
MLTHERW,

BMPFEE# & LTIk, Chordin, Noggin, Follistatin, &My v/ EMH
REZ=E#. Dorsomorphin (T 7t 5, 6-[4-(2-piperidin-1-yl-ethoxy)phenyl]
-3-pyridin-4-yl-pyrazolo[1, 5-alpyrimidine). FMDEEA (P. B. Yu et a
. (2007), Circulation, 116:II 60; P.B. Yu et al. (2008), Nat. Chem.
Biol., 4:33-41; J. Hao et al. (2008), PLoS ONE, 3(8):2904) & & TFLDN1
93189 (d b B, 4-(6-(4-(piperazin-1-yl)phenyl)pyrazolo[1, 5-alpyrimi
din-3-yl)quinoline) HMFIIRI N3,

TGF BFEEHI& LT, TGF B DZHEEADIEEH SMADA &< & T
GEEZHEETIMETHY. SEHRTHIAKTI 7)) —~DORFEEZHRET 2
WE, FIZALKT 7 X)) —IC L BSMADD ) VERIL AFRE T 2MEHIETF SN
. Bz E, Lefty-1 (NCBI Accession No. & L T. ¥ X :NM 010094, k k
: NM 020997 A% llR I 1L %) . SB431542, SB202190(L L. R.K.Lindemann et
al., Mol. Cancer, 2003, 2:20). SB505124 (GlaxoSmithKline), NPC30345
. SD093, SD908, SD208 (Scios), LY2109761, LY364947, LY580276 (Lilly
Research Laboratories), A83-01(WO 2009146408) & LU h S DFEKL
ENMFIRIND,

BERMICOVWT, BERER. UTIKREINAWVA, #30~40C, 7
FLLIIMIICTHY, BEREFETITONDIEDETILWY, TIT, &
BRERFEEIEF, RIPOBFESE (20%) JYBRVWEBRERIEORHGTHY
BIZIE 1 %D D15%DEDERSELNEST SN, 105 9% 8% Th 6% 5
% 4% 3. 2B LTIDBPIREIND, LYFF LI 5%THB, C0,.2FH
EJOFTHEI[ITTEEN TN, COLREIF. FFE L IEHN2~5%TH %,

BRI, REFEET S &ICL Y OLHHBROBILICKEN TRV
EMDS. ERIFFICHRITONABWS, 4HULEEET S EAEFELWL, 4
ZIE. 4. 5H. 68H. 7H. 8H. IHB L®I0BELIEIFLND, JYFFEL
<Id, 4ABBEINDS, ThiZLY., BREEICEL YRS WicBikE DD ERHE
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[0062]

[0063]

[0064]

RICD1EY 2,
<VEGFBE L UDFGF2ZH T 2 EBRPTHERY 2 TRE~TE (5) >

AITRICBVWTHAWLEERIE. BMMROERICAV OIS %A}
HEMAVEGF S L PbFGFZR/MNT 2 EICL YEART 2 &N TE S, EiffE
& LTk, B A ISIMDMEE ., Medium 19955Hh, Eagle’s Minimum Essential
Medium (EMEM)#Z#h, o MEMEZHE, Dulbecco’s modified Eagle’s Medium (DM
EM)$Z3h, Ham’s F121%3h, RPMI 16401, Fischer’ siFih, Neurobasal Medi
um (5S4 7542 .,0Y—X) . StemPro34 (Invitrogen) BLUV TN SDES
B ENEEIND, BHICKE., MEFEEINLTVWTHLWVL, HDHWV
FEMBTH LV, BREBICHLCT, FBHE, HIAE. 7TV, VSVR
7 ') >, Knockout Serum Replacement (KSR) (ES#AREELERF (DFBSD MiEE
¥). N2t 1) X >~ (Invitrogen) . B27H4 1) X > ~ (Invitrogen) . B§
FhBE. ARV, AS—FUEIERG. BERR. 2-XINWAT IS/ -
I=FF =T OB EDI DU EOMBERENEEATHLWL., BB
B, 7I/B L-JN% X, Glutamax (Invitrogen) . FEMRT I /B4,
Eyzv, BERF. B2FCE%. mEDE. fERleH. EILVEVEE. &
&EE. BERERLEQIDULOMELEE LTS, FE L WEREHIE. b
SYRT7TY Y, -FA—ATY -, L-TLS IV TRONEVE
% EHY 5StemPro3dTH B,
AIRICBWTHAWOLNSVEGFDIREIE1~100ng/mlA4FE L <. Tng/ml,
2ng/ml, 3ng/ml. 4ng/ml, 5ng/ml. 6ng/ml, 7ng/ml. 8ng/ml. 9ng/ml, 10ng/
ml, 11ng/ml, 12ng/ml, 13ng/ml, 14ng/ml, 15ng/ml, 16ng/ml, 17ng/ml, 18
ng/ml, 19ng/ml, 20ng/ml, 30ng/ml, 40ng/ml, 50ng/ml, 60ng/ml, 70ng/ml
. 80ng/ml, 90ng/mld L T100ng/mIAFIRIND, LYUEFE L <&, 10ng/ml
TH D,

AIRICBWTHAWOLNSbFGFDIREIE1~100ng/mlA4FE L <. Tng/ml,
2ng/ml, 3ng/ml. 4ng/ml, 5ng/ml. 6ng/ml, 7ng/ml. 8ng/ml. 9ng/ml, 10ng/
ml, 11ng/ml, 12ng/ml, 13ng/ml, 14ng/ml, 15ng/ml, 16ng/ml, 17ng/ml, 18
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ng/ml, 19ng/ml, 20ng/ml, 30ng/ml, 40ng/ml, 50ng/ml, 60ng/ml, 70ng/ml
. 80ng/ml, 90ng/mld L T100ng/mlABFIRIND, LYEFELIE. 5ng/ml
THd,

[0065] {FEXRMHFICOWVWT, BERER. UTICREINQWVWD, #30~40C. &7
FLLIIMIICTHY, BEREFETITONDIEDETILWY, TIT, &
BRAMEIE. RIPOBERIE (20%) LYBVWEESEORHETHY
BIZIE 1 %D D15%DEDERSELNEST SN, 105 9% 8% Th 6% 5
% 4% 3. 2B LTIDPIREIND, LYFF LK 5%THD, AT
Tld. ITROBRPTRRIEEZATPEAFICTITORTVWTIERWL, 0
Ba. BICBEBRFETTID &KLY OBMBOFEDRICELL RN
F=& ERRIFFFICR TRV, BERFMTIE. TEOMPDS BU LTTbh
22 EDFF LV, CO,EREEIOFERT T THEENMIDbN., COLIREIR. X
L < 1F#2~5%TdH %,

[0066] FEHIFEIE. REABEET S &ICLYOLHHMREOBILICKEN TRV
EMD. ERIFFICHRITONABWVWS, 12HUEEET S &/ EFELWL, 4
ZiE, 88, 9H. 108, 118, 12H. 13H. 14H. 15H. 16H. 17H. 18H
. 198, 208. 21H. 22H. 23H. 24H. 25H. 26H. 27H. 28BZF/&I&*%
hWUEDNZEIFONS, JYFFE LI, 23HEEINS, ITE (4) THESL
NMfEE S SICIR (B) K-> TEET D &ICLY, DEME~DS
L= B LT B,

[0067] X SICAFERIE, RERNICELONSDEHMBOMEZSH 20O, IE
(5) OFIC, DEHMRUADOHBEZRETZ2IRZIVCIENTES, K&
TR BIAIE, FFE2013-143068ICRBMI N T EEBVWE &N TESD
CHICREI NGV, AITREIE, O SO & OE%ER T
ELLDBRETTOEETHNIZAMTERWVWA, BIZIE, DEHERRUAD
MDY 5 &Ik Y, DEHE S OEBERUN & DR ZERTE S
LORBRXBETTOEETHYE S, ODEHMBEUAOHENEET SEERY
e BIZIE BRE (BIA SRR 1% T, ik, #E8R%565.60~111.20 uM
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[0068]

[0069]

[0070]

E8) M OABERNULALZETTORBTHIN, THICREINAL,
FEL I, EEIOUBAERNLARGE T CORBETHYE S, RNIN
HIBORER. FICREINGWD, AIZIE, 0.1~5 MOEETH Y. 47
FLLIE INTH B, EENDIHBEZR/MLUIBERMGIZ. IR (5) OF
ERORDDOEBEERE, HABERNT 2 &ICLYTONES, fIZE
. I (b)) OEBRICEERABZANMLEY., H2WIIR (5) OIFE
Ra, IEBERMUAFEHLQTIE (5) OIFEBERTERT S I &ICLYITDH
Nz, ThIZREI WA,
ODFMREUANOHIREA2RET 2 TROEERFEIE. T2 (5) OFIC. 2
DEFEETLZIENFE LW, AIZIEE, 2H. 3H. 4H. 5H. 6H. 7H. 8H
9B, WEFLEZTNULESBFOND, LYFE LI 4HEEIND
DEHIRRLA OMBE A RE T 2 TRROEERBIEEIE. T8 (5) OFA
HOI0EUERTHD Z EATFE LWV, FlAE, 108, 115, 126, 138, 1
49, 15H. 16H. 17H. 18H. 198, 208, 21H. 228, 23H. 24H. 25H
 6BFLEERUEDNEFONDS, SYFFE LI, 16BBICEBIND

(o)

<EFIRINMEHR>

AEBICEVWTIE, ARBOT—H—%2FVTHE IR %
AWT., EFERMESOBEEE T IHEDERARDIIENTES, OB
MORERIE. LOBICHSTI2RMEBMCESTVT, FROFEEAVTITD
ZENTES, ARBICHITIRRIL. AR BREBPNFEELIEE
MY —h—BETFORBEMBALREIEDVWTITO I ENTES, EXLEER
MAFEE LTE. BIZAE. Ny FISVTEHRBRAGENZEFONZAING
ICREINARV, T, BT —H—EGTORRENICEVWLONIEMHET
—h—BEFE L TIE, HIxXIE. ABHD2, CCR1. GJA1, NEXN, PSMD7, TGFB2,
VIM, ABRA., CD14, GPMBA. NFIB, PUM2, THRAP3, WIPI1., ACTA1, CFD, HAMP,
PDK4, PVR, TIAM1. ZNF148, AIFM1, COL15A1, HSPA2, PKN2, RBM3, TIMP1, Z
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[0071]

[0072]

[0073]

NF23. AK3, COL3A1, HSPH1, PLA2G4A., REG3G, TUBB6, ASHIL. CREM, IFT20
. PLAU, RND1, TXNIP, ATP5J, CSNK2A2, IGFBP5, PLN, RPS6KB1. UBA5, BCAT
1, DUSP8, IL6, POSTN SERPINET UBXN2A, BGN, EGR1, ITPR2, PPBP, SIK1, U
CK2, BSN, FCGR2B, KBTBD10, PPP1R14C, SLC4A3, UCP1, BTG2, FHL1. KBTBD
5. PRKAB2, SPP1, VCAN, CCL7, FOSL1, MCM6, PSMA2, TCF4, VEGFAZ%: & hizE
Fohzd, BEY—H—BETORES I CEITIE. BIZIE TruSeq 4 —4
w NRNAFEIRARMT —Cardiotoxity/SxJL (A JL X F %k, Catalog ID : RT-202-1
009) ZAWT, LEEGTFHEZENETEIIELICLYTIIENTES,

AEBICSVWTERFRBMEICL 2 08M L. BYFEEORERL G
TIN, HERAERE, 488, RIR. BANES LCITERENMIRIND
. AEBROFEICEVWTKREINSAERIZ. OTERNMFHETH S, K-
T. AEBICHIT2HRONRET 2. 05MHIE. BEYFEMITEREEAS
o TERIE. AVTLF v URIDEEBICL>TEIZFRIINDZ I END,
AEBAOA XL, FEREMEICLDFRERESIERBITH)VLF v+ U
IWBREREARET 2HEEHEZ D,

AERICBWT, Ry FISUVTHRTEOSN I KRAOEHHMBEOEMEL
DOFimafEEl T2 EICL>TNTERZMER T HIENTE S, AFRBAICH
WT, RADHHMBEOBNELLOFGEE &, BEESMN,S TS RAINEN
THH, BERLESMUANEGZIEZEKRT %,

EXEHME B I ERAOHMBICEWT, EBaseE wFELL
FESHEENICERLREENM M INLIBEEIC. SZEEaWSAOEEEZET
BRWEKE LCRAET 22 &M TED, —A. flaid, REEHEYE % ER
I RAOHMRICE T 2 BAE I ORFGERE S EMI A0 o LMD
AERRIC BT 2 BMELORRIEE A e LT, EHIEHDE 2 EMI L
REDEMIIC S 13 2 BN ORGRENER LCIBEIC. SUHRFIERE
MBEIZOBMEETIEHET DI ENTES,

AFERICBWT, FRFEEYES X, BRI L TEMEHEINIYE
THNIETBICREI MRV, fIZIE, MY, MEEE LS. BEY
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[0074]

[0075]

[0076]

[0077]

RELEY). EFEYHREOHMBY). EYmEY. BEY VARV EEIEEY
VINVE, RTF R, IERTF N LEW. ERESTLEW. RALEME
DNEFLND, RERICHITD. EREENEITRE T IHREIE. MRS
ICBRE I Ny,
AFEPORFIRGHEHRRICEVWTERIN MR, E—HETH->TH
LK<, MR EITHES —FTHoTH LW, ERIN MRS HEET
HBHBE. LBMEEE. RRAOHHEEOANSEBRIND I EHEFE LWL
. BRPEOEHRE S MEDOMBEDREEH TH > TE L,
AFERICBWT, MY — ME. ERUAEXRRBOAEICLIYELONLK
ROBMEEE (X9) 7U2YILT I REEH N- (BELSENN-2) 7ILF
B (X%) 707 RFESEHE (5F2010-255001) \ XIFE=ILT—
TIFEFEESIELBERSER) v —2WE L EEIM AV T
BTDIEIE-THRDIENTES, FIAE, HEABESRMIE, UpCell
ELTEILY—RELYBATEIEHTES,
<IDEHERE DML F R B A IE>

DEMEZEE T 2MBEEE L Y OBMEOME T IFMEZ1T D HIC
FRAXNBEE LTIE, CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CAV2
. ITGAV, DCBLD2, CLIC4, BMPR2, CTSB. TMEM123, USP14% 7=IIMIR761|C4FE
MBRMEEET 2ERTHNEATE L, Hlk. 7797 — RTFREZE
IEBENICEEET A LAMREEBVDIENTE, FELIE. ikt
LLIZZDIFTH B,

e, INLDY—H—DELGFRREFANDIEFEIF. hbDY—h—
BEFICNATVIAZXTET5A4—O—T45FERTEIENTED
AEBICBWT, EIFRY 70—FIELEE/7O0—FILRETH S
TEW, ThoDfEkid, BEEICRARNORMERWTERT 52 & DV AEE
T35 (Current protocols in Molecular Biology edit.Ausubel et al. (19

87) Publish.John Wiley and Sons.Section 11,12-11,13) ., BE&MICiE. K&
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[0078]

[0079]

[0080]

RAOMAELRY 7 O—FILMAEDHBEICIE, BEICRK > TRIBEFTHIR
L #5%4 L /=CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV. DCBLD
2. CLIC4, BMPR2, CTSB, TMEM123, USP14Z/=IIMIRT61MD Y v /U &, $H B\
D7 I/ BENEETZ LAY IRTFREEGRLT. REFODIE M)
MICREL., ZREBWOMBEI OSBRI > THD I ENARETH D, —
B, B/ 2O0—FIREOHBEICIE. ERDREINIEE NEWIANLED
hi-f2igiiie & SHEME s 2 MEmMae I THRE LN, 7)) F—<illE
DM 5BBZEMNTES (Current protocols in Molecular Biology edit
.Ausubel et al. (1987) Publish. John Wiley and Sons,Section 11.4-11,11
) o MAEDHTHE & LT, AEO—EB(FI X X, Fabli ) £ 7213 & IR IART A
(B ZAE. —ARSHFvET A [ScFv] )DMPIIREI b, Fabds L UF(ab) M@ s o
ARt 3k, BELFIEMICANOFERICEL > THERTEZIENTE
%, N—HA—DNRSVIIVETHBIHE. MBEARXAVIIRTINETH
B2 ENIFE LV, BlZIE, CORINICH T 2Hid& LT, WO2006.700
924 1 ICARINEIEDIFIRI NS,

faa LMl zXEl. 28T 5720, UZFMEZET2EFE. A
. EREE. REMEER. LERRENESE. BR EAFFV. AL TRNTE
VVEOHRHETREAYIE. g OF4 VA FOFM4 V6 E—X BS
E—XE0BMBMHE TS SEI2YEEBEFAREEGIRTOTELL
WM AET 255, BEMICEEL TH LV, YEEICAMOR
RIGFEEFEBLTITWES A, HIZIE, CORIN, NCAMI, CRYAB, HBEGF, DMD
. ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP14% 7=
IEMIRT61ICK T ZIMAICRENICRES T 2 FOZBRI hiinid (ZRIEF)
ERWBHESEIT LN S,

DR ERET 2HEICIE. AIZIE. 70—HA X —=4—, FLiFBE
BEREEL L2tk BIRMIBRARET 2HE B 7071 vFy ) &2H
WabZergdEnsg,
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[0081]

[0082]

[0083]

[0084]

DEMREZHE T 2AEICKE., SN EE T EBEANRIANFEE
BIWIEIEDHE MRE—IZAWTHMICE YR ZERT 55
BIZIE. MACS), mAFHEAVWTHIRY -4 —2BVWSHE. TGS
PEELEINEBE (BIAIE MIEREHNS L) ZRAVEIAESENMMIRIN
%,

AERICEWT, OEMREZE267 2HEEEICH VT, CORIN, NCAMI, C
RYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB, TM
EM123, USP14E K UMIRTEI M LR B BN LRBIRINEZ DA & —D DT —
A—HEETHLMEEBRAICINET 22 & T, RAOHHEREEZHET 3
ZENTED, ARBICBWVWTT—A—DBETH 2% BRIICINE (
M) $52&lk. Y—H—HBUETHIMBAELTRNE (Ght) §22&
THIWH, Y—h—ORREN—EEULOMBEEINE Ght) 52 &
THdW, BIZIE DEHMEEZE2ET2MBRERICEVWT. Y —H—0
FHIREN EAIS0% AN O, EAM140% AR O, EA133% AR OHERE.
FRI30% AR DHERE. EA120% AR DS, & /2 1d EA110% AR D HRE %
REICINET D EETHIENTE S,

AFEBFICH W T, F/. CORIN, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV
. DCBLD2, CLIC4, BMPR2, CTSB, TMEM123, USP143 & UMIR761AHN 5 74 2 B
LEBRIND DR EE—DZBRETHHEZSO., OHMEREBEFY b2
RIHT 5, AFEBIZ, IHIC, NCAMM 2B T 2EEZS0. D EMEMmEF
v NER$T S, ATy MIEFh2EEREEIE, LELAEEBYTH
%, RFEEICHIT2HEF v ME. CORIN, NCAMI, CRYAB, HBEGF, DMD, ATPI
F1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2, CTSB., TMEM123, USP14% 7=|IMIR7
BIDMRHEAREHIC, YBMHBEEOERAEZREH LALEREEZEL I
£ TED,

S

UTICERGZZE T TAFEPBEZ LY EFNICEHRAT 0. AFEBENIH S
IKBREINBVWI EIEEIETERL,
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[0085]

[0086]

[0087]

[0088]

Sl 1
<EBOEHET —H—D0RE>

2 ""bii

110

ZEetEEMilg & LT, RO IPSHIRRRK. 201B7HE S & UMYH6-GFP L 7R —% —
BT 5201B7#k (BUF. MYH6-GFPL i R—4 —#kEE D, ) ZRAWVWTERETT
o7z, 201B7#kIZ. Takahashi K, et al. Cell. 131: 861-72, 2007(ZE2&E D
FEICEYEREI N, MWHE-GFPL R—% —#kid, PiggyBac b5V ARV ¥
2 A5 L (System Biosciences, Inc.) AFUWT, 201B7#kIC. MYH6(myosin
heavy chain 6) 7O E—4% —DFRICEGFP Atz v k& FEIATBEICER L o
DY —%HBAT DI EICEYIThN, 201B7THS & UMYH6-GFP L 7R — 4 —#k
DEEIL. EXOFETITONK (Takahashi K, et al, Cell. 131: 861-72
, 20078 &£ ’Nakagawa M, et al. Nat Biotechnol. 26: 101-6, 2008),
DERMRa R

MYH6-GFPL 7R— 4 —#k %A CTK solution (ReproCELL) T24LIEf%. AR %
22 L. #EU TAccumax (Innovative Cell Technologies) THOALIEL., B
RyFAVTICEY IV TIENANEERE L, BODREICK Y B ZRE
L. B5n7/-#pa%s1welldh =Y 2500 cells/wel LIC TIEXIEZBwell5F 4 v
1 (Corning) ~3BREL. 1% L-Glutamine, 150 wg/mL Transferrin, 50 wg/m
L Ascorbic Acid (sigma) . 3.9X103%MTG, 10uM Rock inhibitord & U*2n
g/mL BMP4 (R&D) . 0.50% Matrigel (Growth Factor Reduced) %¥siOL 7=ST
EMPRO 34H, 37°C - BYBRFM FICTHEEL T, B#kiEx (LUF. BBEE D,
) BRI/ (dayd) .

Z2H (dayl) . 1% L-Glutamine, 150 g/mL Transferrin, 50 wg/mL Ascor
bic Acid, 3.9X103%MTG . 18ng/mL BMP4, 10ng/mL bFGF 3 & T'12ng/mL Act
ivin A% 700 L 7ZSTEMPRO 34% %8, EBOEEHDIwell L — MTIIZ. 3
7C - SABEFRFMHICTILIC2HEEE L .

#EWNT (dayd) . FONALEBZBAETIEIEMZRE L. Accumax % R[N
L6AIB L, ERFa v TICELYS U TILEIL~REE L 7=, IMDM (invitrog
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[0089]

[0090]

[0091]

[0092]

[0093]

en) Z5mlINZ. EODBEICE YIEHZRREL. BO5N/HIAR10000cells/wel
| & {KEEBwel LT 1 v 2 (Corning) ~NIEFEL. 1%L-Glutamine, 150 wg/m
L Transferrin, 50 wg/mL Ascorbic Acid, 3.9X103%MTG . 10ng/mL VEGF&
LT uM IWP-3% 3510 L 7=STEMPRO 34FR CEBAFMR X . 37C - S%EAFRSM4
TT. 4HEEEL

#EWNT (day7) . EONAEBZEUR L. Twelldp7= Y DEBEA 0@ % £[O] 5
BWEDiC2dwellTF 1y aneE#B L7z, 1% L-Glutamine, 150 wg/mL Trans
ferrin, 50 wg/mL Ascorbic Acid, 3.9X103%MTG . 10ng/mL VEGF & & U'5ng
/mL bFGFZ 50 L 7=STEMPRO 34/ T, 5HME. 37C - S%EERFH T TEEL
feo ZOBF 2 BIIER UCREOBMICIHEL .

FWNT (dayl2) | BEDOBRRBEDA vFaX—49—(IF% L. 18BBEEE
L7z (day30) ., C B, 2BICTER UCLE ORI 2,
BB ERR~Y —h—DEE

FEOOBHMEFEERICE Y. MWHE-GFPL R—4 —#k%&day9d, day21&B &
day30F CEFNEFNDFEE I B/, dayd, day21d & Vday30D FhEFNDOH
B & DMEFERTOMYHE-GFP L R — & —#KICDWT, ¥ JILEJLRNA seqfi#ifT
ZTW. ENETNOMBERICOWTENRLEZEELEEDENILVIT—F
E L%, WT. TEEO4DDOEEETTIC. IRTOEELZH LT ERTF%
BE L7k,

1. Day 21,30D.F5#HRE > Day 9D/ Es#AAE,. Fold Change (FC) > 2.0
2. Day21,30D.0FrHERE > iPSHARE (MYH6-GFPL R—4 —#k) . FC>5.0
3. HRDEE > BBIRODE. FC > 2.0
4. BADEE > OB TR, SR LK) . FC5.0

ZORR. IXNTOEEZHBLTEGFE LT, IEOERFIRAES N
oo TNLDBEEFHRIBOMEFL (weighted average) ZHIY. FE/L L
. KBEBEE LTESR DT,

LT, day218 & Wday 30D EEFT46Y Y TILICDWT, B Y FILEICHKR
BREOSWE (KRR ICHEUEA, 2EEFICDOWVWT, RREZFEE DHE
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ARHEZE5EL. REV—H—EBELFOHFTHERERESEVWE DL LIBICE
~ U7, RBOBHMIEY—H—& LTERTHDAREEDOR W LAIGEET
DM S BIZREIICCORING RIR L. EHERI 2 I FOREBRE1T o 7,
FEIBEEFICOVWTIE, FROR20DEHY TH D,

[#2]

2

B 18 @ET i FHBIERL
CRYARS 5. 6aE-01
NCAY 5, 70801
CORTY 4, 49601
HAEGE 153601
“““““ D 5. GRE-01
s 3. 72K
cave 8, RF
TTGAY 3. 40801
DCRLDY 2 7R
s 3. 01601
RPRS B !

CPah e
T G TR0
T S A0t

MIRTS1 2gapeni

KhEHl 2

CORINZ% AR\ 7= R ZO ER AR (D 4 HY

EREGI 1 ICBWTHRBHRAOHMEY —h—& L TEE S M 7zCORINAY,
ERRICERADMBEOMEICENTH 2D WTEHIICEANR, B@RICIE
. EREA OOEHMREESEEICEL Y 29 E B 72day30DMYH6-GFP L iR — 4 —#k
ICDWT, BEMOOEHMEY —H—TH ZWHEDO IR 5 KRBT 26FPH & TC0
RINZ#51R & LT, FACSIC & Y M %247 o /=, FACSEE#TIX. FACS Arial II ce
Ll sorter (BD Biosciences) =W TiTo7, Z£DfER. GFPEH L TCORIND
WINOFKRES H VRS (Highf¥) SGFPORIREIFFEVA. CORINDF
REMEVHEREEE (Lowd¥) %R L7, I 5IC. HighBEd K ULowEE A FACS
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[0096]

Arial II cell sortera AW TER LA (1 (A) ) ., High&tld, CORIND
FHIREN LA33NOHMAEE L. LowEfld, CORINOFIREN FAI33RDMEE L
T&ER L7,

"ONIHighBEE L TLowEHC DWW T, DEpfE~ —H— (MYH7, MYL2, MY
L7, TCAP, SCN5A® & U'RYR2) DENHIAHKFEELEZNET 2 &ICLY . DF
HEORRAE ZfN, RREOAE. EEMRT-PCRICL YTk, BR
iCId. RNeasy Mini Kit (Qiagen) Z AW T. #MIBEASRNAZERE L, B85
N7=2RNAD S B1u g %58 E LT, Superscript III reverse transcripta
se (Invitrogen) &= FWTHELEIC L YcDNAE AR L 7=, EEMRT-PCREZHT I
. Power SYBR Green gPCR mastermix (Invitrogen)% FH\NT. StepOne real-
time PCR system (ABD)ICK YAIE L=, ZOHER. ARLNEWVWTHODDE
M~ —A—ICDWTH, LowBid Y EHighBEICBWTHEWRRELZ T Z &
AREIN (1 (B) ) . Thid. HighBEDEXBIICAR L /DR D
MR THD I EETELTWS,

FENT, FONLHIghBES L UL DO EREEFZNBEEZANDHD
RBRET o, BRICIE, day30DHigET % £5C & AERICFACSIC & YHighRE &
S ULowBHICERI L. SHEEE LR, Ny FISVTHEMEIT >, /Y
F 455 JEENTIL. Anna L. Lahti et al., Dis Model Mech., 5:220-230 (2
012) B L U'Djamel Lebeche, et al., Circulation., 110:3435-3443 (2004)
DEoEICE DLW T, Axopatch 200B amplifier (Molecular Devices, Sunnyva
le, CA)ZRAWTITo7%k (B2 (A) ) ., TODHER. Rest potential (FRILEE
BAD) 1. LowBEL Y EHighBICBEWT LY 714 FRAIICIRN (2 (B) )
 E=JBEBITIRIEIE. LowBEL Y BHighBHICBEWT L YHERMED S W
ExRT &P REINAE (2 () LU D) ) . BIEESEMIE. <4
FRAANCIRN 5. KALLOHMRETHE 2R L. E—JEEH LV
RIgE. 72 RAICIERN SR, A LCOHMETHE I EZRLTVWSHO
T, ZOfERIE. HighBED & Y EFROKRADEMISEVWEEZE L TW
5l EETRBRLTVWS,
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Ehehl 3
CORINZ% AR\ 7= R ZO ER AR (D 4 HY

EREGI 1 ICBWTHRBHRAOHMEY —h—& L TEE S M 7zCORINAY,
—EBRE & 17> 7D EMIREEFESEIC & YIE SN O BIREEE D O A EWD Rt
FROMENABETHEI2HNENZRET Lz, HE—HREE . BERICIE, £
HEB 1 OSSR Day23-27IC W T, YL O—IARE, HEERML
EBERPCHEETSZIREMALIETHD, day30DMYH6-GFPL R—4 —
MREBERNOD DM~ —h— (INT) %188 & L CFACSEEMT AT oo & T 5.
9. THDFEATNTIZMETH Y. DEFEREASIELTWR I ENRINE (K
3 (B) ) ., %, FACSERATIL. ZEMEHI 2 & EHRICFACS Arial II cell sorte
r (BD Biosciences) =R\ TiTo 7,

BEWT, TNTRSMEHAREEEIC DWW T, CORINA$E/Z & LT, FACSIC & Y M7 %
707, ZTODFER. CORINDRITEN S VHEAZEF (CORIN-Highg¥) &. CORIN
DOFIREHMNMEVHEAEEE (CORIN-LowE¥) %#FEER L 7c. X 5IC. CORIN-High#xd
& T'CORIN-LowE¥ A FACS Arial II cell sorteraFAWTCEBRIT A ENTE
7= (®3 (C) ) , CORIN-HighZfix. CORINDHIZEH EAI33%DHMAEE L. CO
RIN-LowB%i&. CORINDRIREH FAI33%NDMATE L TREA L 7,

=N T, CORIN-HighZE$ & TRCORIN-LowBEIC D W T, DAk~ —H— (MY
H7, MYL2, MYL7, TCAP, SCN5A# & U'RYR2) DMENMIARIBEAAIE T D &
&Y. DEMBOKRBAEZRANL, RIREBOREIE. RT-PCRICEL Y, £5
ERBRDBEZETIT >/ ZORBR. ARLNZVWTIOOHMEET—H—IC
DWTH, CORIN-LowBfd Y HECORIN-HighBEICHEWTEWRIREA T &N
REINE (A3 (D) ) , hik, CORIN-HighBEASFMERAIIC AR FL L 7= /0 55
BOMBETHIIEETRERLTWS,

Kiehl 4
CORIN%Z FH\W\T X M7= ERR (DB aZ
<FREfEAT>

iPSHERED S 2MEEEE L COHBDOEMIEZ 2 RTTIEERT 1 v > 1 ILHHE
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[0101]

[0102]

[0103]

[0104]

L% BESRERWVWTERLLEZ S, M4DLDIT. CORIN-HighBixC
ORIN-LowZ¥ & LbE L TR E WM 1 X &R LT,
<tBIEfRT>

iPSHREA S MEEEE L COBBEDOHMEE 7 « 7Ox 7 F -~ 4
vYAICEEEL. TO3IHRICHEYRZAERL. BEREFHEME H-7
650, Hitachi) THEEMTL/#ER. KI5 B LU6ITRT & DI, CORIN-HighB¥
IFEAREICERSI S NI O X THEE % L. CORIN-LowBF & LEE L THIL O X
7 OIEIFERE IR o o,
<HEBERRAT>

ST hOVRY THEEETARS 2O, iIPSHIIENSDIEFEE L TOHB DS
HHRE (2000018) #7 ¢« JARIFUTA—FINETvt4 D)L (Seahor
se Bioscience) ICIBFE L. &fE3H%. BHREEEE (0CR) %ASeahorse Bio
scienceDXF2UMREN T Sy VAT S A4HF—TEHI L7z, TR, K7 I
T ELDIC, CORIN-HighBFXFWEREEEXREZ L. BFRERDEED
BV ENgh o,

INHD/ERMNS, CORIN ODFHREEZEEFEE LT, ImELNILEFTTERL
CBEMICEH., BREEFMNICE., KFNICH. KR LLOHHBREZRET
XL EN Mo
e - DR FAITHEME

BE. ZREMEBRERISONMEFELLICLYB SN D OEMIRERICIE
A BRAEOMENSRELTEEND N ARBICLY. ZO LD 4R
EHD>5. £EHERICERET 2085MEICE YIEWL., RRAZEOS VO
HRFELEEZIRETEZENTES, ARBICL>THELNS, LY
H—ICBEI N RO EBVNIE ERLYEBEOSVESID
SHHARPOERBETIMRREZTD IENTES LD ICAY,. EFREREEE
DREMEPH - AEREZHNORBRICBEWTERTH 5,
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AR DEFH
[E5RIE1] CORIN, NCAM1, CRYAB. HBEGF, DMD, ATPIF1, CAVZ2, ITGAV. DCBLDZ2

. CLIC4. BMPR2, CTSB, TMEM123, USP14d & UMIR7B1D SR BEEN S
BRINDZDBLEDE—DDOY—HD—DEMTHBEIE2HERELT
. DEMlRESEY SMREE, SRFACHEREME T2 TREZS
O, DEMRORES A,

[553Kk182] RIEEY —Hh—»' CORINTH 2, FEKIE 1 ILERHMDAE,

[5K1E3] DEREESET 2MBERICE T3 MBEO> 5. BT —H—
DFEIREHN ERIS0% AR DN KAOEMES L THEINhS, &
KIE 1 E£721 2 [ICEREDFE,

[553K1E4] DEREESET 2MBERICE T3 MBEO> 5. BT —H—
DFEIREHN EA3B3%UARDOHBENKAOEMES L THEINhS, &
KIE 3 ICEEED %,

[555K1E5] RIS OEMEA L NOEBHIBETH S, BERIE1ASLDOVWT RN
IBICEBED A E.

2 K1E6] RSO A 2T S MBER . SEEERERE, S BT X

NEDEBERESAT S MBEETH D, BRA1HLEOLT L
VRRBOSE,

[s&k1E7] RIEC S REME MG AS. ESHIRR & /<L iPSHBR TH . FERIE 6 1C5
DK%,

[553%188] AR OBMBAA OO HEY, BRAEHRT 2IRESL. BR
TH6 /i3 7 ICEREDOIE,

[553K150] AR OEHMIEAOMEBEL. Y1 Mh( Y EEET BHEM TR
BB IT2TR2S0. FRESICEHDGE,

[53Kk1510] RiEEY 4 MHA VB TUFEVA BMPA, bFGF, VEGFE & UWntRE

EFIDORIENSERIND DB EL—DOY A NAAVTHD
. FBKIEQICEEEDFE.
[EBRIA11] AIEC O MR D MEFEED. TEDIRZ2T. FRIE 1 0ICE
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[55K1R12]

[55K1R13]

[55K1R14]

[553KIR15]

[55KIR16]

[E5KIR17]
[55K1R18]

D,

(1) ZEetsifiEs SFEREETMRT 2 T2,

(2) (1) OIRTEONIEREZT V7 FEVA BWP4AE L TbFG
FE2B T 5IEBRPTEET IR

(3) (2) OIRTHELN KA ZER#Y 2T,

(4) (3) OIETHEONLMEEZVEGFS L CWIntfEER 228
HIEBRPCEE L (EREICEREIE IR, 84T

(5) (4) OIRTHLNEEREEZVEGFS L UFGFEEET 515
BERPCTEET DI,
BISCWntBEEHIAY, IWP-3F /I3 IWP-4TH 5, FHRIE1 1ICRHD
FiEo

AIES DB~ DD EEFEEDTIRE (5) IZBWT. HBZEH. 7
VI—2%2FRVWEBRPTERETIHBEE220., FKRET1 3L
i1 2 ICEBEDOAE,

EEEHYEOLBEEHART 2HETH> T,

(A) BRE1HS13OVWThATIBICEHOAEICLYERIN
RGBS BREYE S A ERIEI TR, 840

(B) RIEBILE (A) DEMERICOHMIELSERMEEEL MR LCIES
. BEERMEEOBHEEIAVERELTHEET 2 IE
=20, Ak

RIS O MO ER BN, EQEBFWICEELKETH S,
BEKIE 1 4 ICREDAE,

CORIN, NCAM1, CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2
. CLIC4, BMPR2, CTSB, TMEM123, USP143 & TIMIR761H S 7 BEEM S
BIRIN 2D EH—D BT 2HELET. RFOEMEEMELE
Fv bk,

CORINZHME T 2EHEREZZL. BFKRIE1 6ICEHDF v b,

RIEC/O MRS e MOEEIR TH D, FBKRIE1 6 £k 1 7 ICEEH
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[55K1R19]

DF v bk,

TEOIR (1) ~ (5) IC& > THEEMRME, SOHMEELS
BT 5MREH%EE2 2 & BLUESNMEEEEA SCORIN, NCAMI
. CRYAB, HBEGF, DMD, ATPIF1, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2
. CTSB, TMEM123, USP14$ L UMIRTOIH S BN S5BIRIN D DA
K EHE—DDI—N—IBETHZ I EEEBEE L TOBMEESE
75 MlREA, SRFBOHMEEMET 2 & 28T, DHMEOR
B
(1) ZEEERMRE, SHEREETMRT 2 T8,

(2) (1) OIRTEONIEREZT V7 FEVA BWP4AE L TbFG
FE2B T 5IEBRPTEET IR
(3) (2) OIRTHELN KA ZER#Y 2T,

(4) (3) OIETHEONLMEEZVEGFS L CWIntfEER 228
HIEBRPCEE L (EREICEREIE IR, 84T
(5) (4) OIRTHLNEEREEZVEGFS L UFGFEEET 515
BERPCTEET DI,
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X/Y/A WO 2014/014119 A1 (Kyoto University), 1,3-10,1s6,
23 January 2014 (23.01.2014), 18/1,3-16,
claims; paragraphs [0003] to [0004], [0011]; 18,19/1-19
example 3
& US 2015/0184129 Al & JP 2015-527872 A

Y/A WO 2014/185358 A1 (Kyoto University), 1,3-1¢6,18,
20 November 2014 (20.11.2014), 19/1-19

claims; paragraphs [0005] to [0008]
(Family: none)

Y/A TOHYAMA, S. ET AL., Distinct metabolic flow 1,3-16,18,
enables large-scale purification of mouse and 19/1-19
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“E” 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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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y/A

Y/A

Yoshinori YOSHIDA, "ES Saibo to iPS Saibo",
Shinzo, 15 December 2014 (15.12.2014), vol.de,
no.l2, pages 1546 to 1549, ISSN:0586-4488, page
1547, right column, line 14 to page 1548, left
column, line 10

Yasuyuki ASAT, "Direct measurement of the QT
interval in stem cell-derived cardiomyocytes
for the assessment of QT liability", Folia
Pharmacologica Japonica, 14 December 2009 (14.
12.2009), vol.134, no.6, pages 320 to 324
ISSN:0015-5691, summary

BEDADA, F.B. ET AL., Acquisition of a
quantitative, stoichiometrically Conserved
Ratiometric marker of maturation status in stem
cell-derived cardiac myocytes., Stem Cell
Reports, 2014.10.14, Vol.3 No.4, p.594-605
ISSN:2213-6711, summary, page 598, right column,
line 41 to page 599, right column, line 16

WO 2012/162741 Al (MONASH UNIVERSITY),
06 December 2012 (06.12.2012),

claim 35

(Family: none)

YU, T. ET AL., In vivo differentiation of
induced pluripotent stem cell-derived
cardiomyocytes., Circ. J., 2013, Vol.77 No.5,
pP-1297-1306 ISSN:1346-9843, summary, Figure 3

Kyoko HIDAKA et al., "ES Saibo Yurai Shinkin
Saibo no Hyomen Marker no Kaiseki", The
Molecular Biology Society of Japan Yoen
Yoshishu, 25 November 2005 (25.11.2005),
vol.28th, page 727 (3P-0977), entire text

14,15/1-13,
16-19

1,3-16,18,
19/1-19
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L I: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. 111 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
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3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I 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.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
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Continuation of Box No.III of continuation of first sheet (2)

Document 1: WO 2014/014119 Al (KYOTO UNIVERSITY), 23 January 2014
(23.01.2014), claims; paragraphs [0003] to [0004], [0011l]; example 3
& US 2015/0184129 A1 & JP 2015-527872 A

The invention described in claim 1 is “a method for producing a
cardiomyocyte, comprising a step of extracting a mature cardiomyocyte
from a cardiomyocyte-containing cell mass employing, as a measure, a
fact that at least one marker selected from the group consisting of CORIN,
NCAM1, CRYAB, HBEGF, DMD, ATPIFl, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2,
CTSB, TMEM123, USP14 and MIR761 is positive”. With regard to a part of
the invention described in claim 1 in which “NCAM1” is used as a marker,
document 1 disclosesamethod for producinga cardiomyocyte which comprises
a step of extracting the cardiomyocyte from a cardiomyocyte-containing
cell mass employing, as a measure, a fact that NCAM1 is positive (see
particularly claims and example 3). Therefore, the invention lacks
novelty.

Therefore, a matter “selected from the group consisting of CORIN,
NCAM1, CRYAB, HBEGF, DMD, ATPIFl, CAV2, ITGAV, DCBLD2, CLIC4, BMPR2,
CTSB, TMEM123, USP14 and MIR761” cannot be regarded as a special technical
feature, and it cannot be considered that there is the same or corresponding
special technical feature among the inventions 1in which the
above-mentioned markers are respectively selected.

Consequently, claims are classified into the following fifteen
inventions.

(Invention 1) Parts of the inventions described in claims 1-19 in
each of which “CORIN” is involved as a marker.

(Invention 2) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Invention 1 is excluded and in each of which “NCAM1”
is involved as a marker.

(Invention 3) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-2 are excluded and in each of which
“CRYAB” is involved as a marker.

(Invention 4) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-3 are excluded and in each of which
“HBEGF” is involved as a marker.

(Invention 5) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-4 are excluded and in each of which
“DMD” is involved as a marker.

(Invention 6) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-5 are excluded and in each of which
“ATPIF1” is involved as a marker.

(Invention 7) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-6 are excluded and in each of which
“CAV2"” is involved as a marker.

(Invention 8) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-7 are excluded and in each of which
“WITGAV” is involved as a marker.

(Invention 9) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-8 are excluded and in each of which
“DCBLD2” is involved as a marker.

(Invention 10) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-9 are excluded and in each of which
“CLIC4” is involved as a marker.

(Continued to next extra sheet)
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(Invention 11) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-10 are excluded and in each of which
“BMPR2” is involved as a marker.

(Invention 12) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-11 are excluded and in each of which
“CTSB” is involved as a marker.

(Invention 13) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-12 are excluded and in each of which
“WIMEM123” is involved as a marker.

(Invention 14) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-13 are excluded and in each of which
“USP1l4” is involved as a marker.

(Invention 15) Parts of the inventions described in claims 1, 3-16,
18 and 19 from which Inventions 1-14 are excluded and in each of which
“MIR761” is involved as a marker.

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



ERS A EHERES PCT/ JP2015/086044

A EUORTL5TOSE (HEEFRE (1 PC) )
Int.CL. C12N5/077(2010.01)1, C12N15/09(2006.01)1, C12Q1/06(2006.01)1

B. #H&EZITo7nW

ARE 21T o 7o/ MIRE R (EERRSRT08 (1 PC) )
Int.Cl.  C12N5/077, C12N15/09, C12Q1/06

B/NRE RS OB B CRHE Z1T > e BFICE £

EENESESIEPIE S/t

F A 23 BRSE T 2 il
FI AR ] 92 F 8 S gk N i
F A R T R il

ERSRE CHEA LB SFT —F =R (T == AOLFR, PHEIH L7z H5E
JSTP1us/JMEDP1us/JST7580 (JDreamlII), CAplus/MEDLINE/EMBASE/BIOSIS (STN), WPIDS/WPIX (STN)

C. BET L L8050 53Tk

ST SOk R %
B — BIESCG RO OEFTAMET B & X1k, o MET B @i O£ HRIED R &
X WO 2014/014119 Al (KYOTO UNIVERSITY) 2014.01. 23, 1, 3-10, 16, 18
/Y Claims. [0003]-[0004]. [0011]. Example 3 /1, 3-16, 18,
/A & US 2015/0184129 Al & JP 2015-527872 A 19

/1-19
Y WO 2014/185358 Al ([EST RKFHEAREN KRS 2014. 11. 20, 1, 3-16, 18, 19
/A SHeRO#IPH, [0005]-[0008] /1-19

(773 U—7201)

W CHlOREIZLIEBAIEE STV 5, ™ ORF T R )BT AR R SR,
¥ BIAXEOAT I — D HOBRIATR S iz 30k
TA] FRIZBIEO & 5 CEN Gl <, —RMERKELZ 4 [TT) EENER SUIMBLARICARINEIMTH - T
Ho HEEE FET B EOTHRLS . BHOFREIIHER
E)] EREEEAaOBBEE b s, ERREREA OHFEDOI=DIZFI AT HHD
DABIZAR ENZHO [X] BCEED H 5 kT o T, MEE LA TR
[L | EAHEERICERZ R T 50U o SR 03817 OFFRMESOLESMERN I e EZ NS B0
AE LIRS EE LT 270D SI AT Y] BCEEDH L TH - T, Yzl e o 1 2L
Aok (BE AT FoxERE D, BEFICE > THRTHHHARIC
o] NERICL 28R, A, BTREICS kKT 5300 Lo THERERNEEZEZ NS LD
P EBREFEARIT, »OECEOTEOREGE L 2o HE (&) F—F 77 3 U —3CHk
EEALEEET Lz A E A HR S ORIE A
28. 03. 201686 _ 05. 04. 201686
E RSO L S T BHTHEE FEROHHMER) 4B | 4670
ARERTT (1 SA]P) Bl
HWEESZ100—8915 "
R TAHXERE-"TH4& 3% EFHEES 03—-3581—-1101 H#E 3448

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)




ER A EpsHEEE S PCT/JP2015-/086044
C (%) . BETLHERDOONDL0H
5HSCHkD BES 5
H7 2 —% SIASCHS RO BOEFTABEET 5 & &1k, TOBET L EFOERR FHSRIADE =
Y TOHYAMA, S. ET AL., Distinct metabolic flow enables large-scale | 1, 3-16, 18, 19
/A purification of mouse and human pluripotent stem cell-derived | /1-19
cardiomyocytes., Cell Stem Cell, 2013.01.03,
Vol. 12 No. 1, p.127-137 ISSN:1934-5909, SUMMARY
Y HHER, ESHiia & iPS #fl, O, 2014. 12. 15, 14, 15
/A Vol. 46 No. 12, p. 1546-1549 ISSN:0586-4488, /1-13, 16-19
55 1547 HAMES 14 17— 5 1548 E/AHH 10 1T
Y BEHRETT, i i i O 22 I T2 RIRAEZE L 38 1T D Dtk | 1, 3-16, 18, 19
/A B, HAHEPLRHERE, 2009. 12. 14, /1-19
Vol. 134 No. 6, p.320-324 ISSN:0015-5691, FEEH
A BEDADA, F.B. ET AL., Acquisition of a quantitative, 1-19
stoichiometrically Conserved Ratiometric marker of maturation
status in stem cell-derived cardiac myocytes., Stem Cell
Reports, 2014. 10. 14,
Vol.3 No. 4, p.594-605 ISSN:2213-6711,
WS, 95598 EAME 41 17— 55 599 EAM 16 17
A WO 2012/162741 Al (MONASH UNIVERSITY) 2012.12. 086, 1-19
Claim35 (77 I VU—7201)
A YU, T. ET AL., In vivo differentiation of induced pluripotent | 1-19
stem cell-derived cardiomyocytes., Circ. J., 2013,
Vol. 77 No.b, p.1297-1306 ISSN:1346-9843,
5. Figure 3
A A& 1E2>, ES A i Sl Ol R o0 22 i~ — 7 — O fE#T, 1-19

H A A aiiH B 54, 2005, 11. 25,
Vol. 28th, p.727(3P-0977), &

BXPCT /I1SA 210 (2 X—T0x)

(2015%1AH)




ERE TR EptipEgsS PCT JP2015/7086044

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHESEEIH (PCTI174(2) (2) OHEILLEY ., ZOEBEREREIIROBEHICL Y FEROEHED —HIZ-2>WTE
Lotz

1. 7% FFRHE I, COEBFEEEENATHES TSI L 2ELRVHRIRDL LD TH D,
DED
2. {7 FERH I, ARHRRERHELZT 52 LR T A EE S THIEDEA M- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. ™ EEkIE I, EEFEROHFE CH - TP CTHEAIS. 4(a) DR UEILOREIC
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,
KRl ~_— o2 Mg

1. % HBASKLEZZBIRE TR Z T~ CTHEANISHM L7zo ¢, ZoEBRERS T, X CORE TR R
TEZ DWW TER L=,

2. W BENRETEREZERTLIETHLRL, TRTOFETERFRBIZOWTHET S Z LN TEZOT, BIFH
BRER O & R 225 o7,

3.1 HEASKLERBIGEE TR 2 —3 0 A UMM Uit - 7o, ZoEBEEREIL. TEREtoMn
3D & - 7= IROFERIED BTN THERR L 72,

4. 1 HEEABZLEIBITRAEFEEE MRS Lo oo, ZoERERAERS 1T, 5FRO ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

IBMFH A TR O BEE O B T 5 R
U BIISAEFEAL T, N T OHEICIE. B SIFEROMM LIS, HBBANSEBRILThD o7,
 IBIERAE TR OMM & ITHBEAN O RE R THR D o723, BB P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,
ENFHETFEB OMM I Td o723, BERL TR o7,

P
H

BAPCT/ ISA 210 (E1-—Y0HE (2)) (20154148




E A AR EEHERES PCT/ JP2015 /7086044

<FIMHZ DT>

SCHk 1 WO 2014/014119 A1 (KYOTO UNIVERSITY) 2014.01. 23,
sESR oo, [0003]-[0004], [0011]. Example 3
& US 2015/0184129 Al & JP 2015-527872 A

FEoRIA 1 124R A% W%, TCORIN, NCAM1. CRYAB. HBEGF, DMD. ATPIF1. CAV2, TTGAV, DCBLD2. CLIC4.
BMPR2, CTSB, TMEM123. USP14 3 X TRMIR761 /672 AR GiRIRaN 5072 & —2D<——N
B Cch oD 2 EEmEE LT, Ol 2 Ea 3 2 MIRER 2> & O i 2 i3 2 TRE & e,
Ol ofE L, | THhH03, Z09h, w——& LT INCAML] & HW B3B3k
TIZIL NCAML DBETH B Z & 2RI & L CUMIIR 2 & A7 2 MIRER 7 & Uil 2 4 2 T
e oo O fmidoE FIENEE SN TEY (B2, Claims, Example 3 #&MR) . FrltEA KM L
TW5, LM -T, TCORIN, NCAMI. CRYAB., HBEGF, DMD. ATPIF1. CAV2, ITGAV. DCBLDZ2. CLIC4.
BMPR2, CTSB, TMEM123, USP14 38 J N MIRT761 2> SR ARENHIEIR XL D | & OFIE TR 722 Bty kF
BTHDEITNZT. FNENO~——%BINT 2RO/ T, [F—0 It hicd 2 Fepll 2 H ik
FrgaH/ LD EiTn 2w,

o, FEROFMHIZ. LTFD 1 5 DRHICKSY SN,

(EET 1) GERIE 1 — 1 9 k2 %HID 55 TCORIN| #~—H—& L TELH
(EH12) FERIE1, 3—16., 18, 1 9IfRDEHDS L INCAML| #~—Hh—& L TELEH ST
HoT, W1 2RSS
(EH13) FERIE1, 3—16., 18, 1 9IfRDEHDS L ICRYAB] #~—H—& LTELEH ST
HoT, W1 — 2%k
(EH14) FERIE1, 3—16. 18, 1 9IfR2%EHDS L THBEGF | #~—H—& LTELE T
HoT, W1 -3 %R
(EH15) FERIE1, 3—16., 18, 19IfR2EHDS L DD Z~v—T—& L TELEHSTH
ST, FEH1 — 4 ZE<E 5
(EHI6) FHRIE1, 3—16. 18, 1 9fRkAEHDS L TATPIFL| Z~—h—& LTELEY
ThoT, B 1—-5%EEH S
(B 7) FERIE1, 3—16. 18, 19fFRBEHADI L [CAV2] H~v—h—& L TEHLEH T
HoT, W1 —6 %Ry
(EHI8) FERIH 1, 3—16., 18, 1 9IfFRHEHDS L TITGAV] #~—h—& LTELEH T
HoT, W1 -7 %R
(EH19) FHRIE1, 3—16. 18, 1 9fkAEHDS 5 IDCBLD2| % ~—X—& L TELEY
ThoT, B 1 - 8%y
(EHI10) FHRIAL, 3—16. 18, 1 9{fRkA%EHDH L ICLICA| Z~v——& L TELEY
ThoT, B 1 - 9%

GEHI1 1) FHRIAL, 3—16. 18, 1 9{fRkA%HD 5L IBUWPR2| Z#~——& L TETEY
ThHoT, ¥EH1L—10 %Y
GEHI1 2) GERIAL, 3—16, 18, 19IfR2¥HDH L ICTSB] ~w—h—& LTELEY
ThH-oT, WL —11%BEES
(EB1 3) FERE1, 3—16. 18, 1 9IRDEHDH H ITMEMI23] Z~—H—& L TELH
TTCTHoT, BH1 -1 2%

(EHI1 4) FHRIEAL, 3—16. 18, 1 9{fRka%HDH> L TUSPI4| Z#~w—D—& L TELEY
ThHoT, ¥EH1—1 35D
(EHI15) FERIE1L, 3—16. 18, 19IfRkA%EHD 5L MIRT61] Z~v—T—& L TETE
TTCTH-oT, BH1 -1 4%

BAPCT ISA 210 (Hy~<—) (20154£148)




	Biblio page:1
	Description page:2
	Claims page:38
	Drawings page:41
	ISR page:51

