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A RAEE A BUP) FE UM Efh, 85 ST A 5 BMP £5H05508: ik 19 40 B 10 Lo 4k
R ET RS BMP FE PO ik 1) 40 B O L A Rk 2R

2. BUREESR 1 Bk 97732, Herp BT 40 M2 A Re T4 M . 2 B2 T4 i LR T4 .
TR0 20 e B B BB T4

3. BURIEER 1 Bk )77, Hodh prid T4 2 i T4 5 S M 2 st T4 6 LT
11 Mo B AA T4 A

4 BURVESR 1 B B 75715 Homp Bod 140 Mo 2 e FL 304 40 .

5. BURIEER 4 Frik i) 7512, oo Bk i SLah4 T4 M2 A S T4 .

6. BUCFIEE SR 1 B 5977 7%, oA Bir il 140 Mo e A RIR G T4l i BN 255 5 2 se T4
Ji

7. BURIEER 1 ik B9 75715 For B 40 g it A 2 40 M -5 P e 4 44 40 it A
KH+ (bFGF) . BMP 4 Fl1 / B Activin A $Zfbii 70T B R Z

8. BUFEESR 1 FriA B 771%, Horh B 140 o S 3k R 20 40 M0 -5 80 P Rl 47 4 40 it A
KH+ (bFGF) . BMP 4 Fl Activin A 321 50T IR Z

9. BUREESR 1| rid R 771k, Horb ik H4u i ol it R oL 4085 Activin A Bfihz
BT SRR R A e an i K IRF (bFGF) L BMP 4 Bafilu i 4L T s h ik 2

10. BORJEESR 1 Frik i) 753%, Hd Brid BMP #5507 BMP 4 #5577,

11 BCRIZESR 1 Frid 77323, Hodr Bk BMP 4550770 /& Noggin.

12, BUREESR 1 Frik 97715, Featt— A5 76 Brd 140 o AR 0 248 FR R A5 5 g

13, BOREESR 12 Bk (7778, Horh Brid 4 R R (5 5 0 i Je ot ok 14 5 4 R R 4t
RN G PRS2 AR TS B B TR X S AZR 35 0 7 2 kv 1001, Bl Tk PRI B0V A T 40 %

FrE P YEA R A T
4. BN EER 12 Pk R77i5, b ik 2 B IR (5 5 18 H il 1T v ik T4 55 4 79 1R A2 44
FE U B g

15. BUFIEESR 12 Pk (77 1%, Moo Frak 45 F RS2 AR5 57102 BMS—189453.

16. BUM R | Prid 7715, Herb 5 BUP 35 HU7A0AH Bl T 40 M i o L f R BER
BMP 47547077 A 42 i 40 L o JUL 431 2 v 2220 449 30-40%

17 BUORESR 1 Brak 97598, Herh ik T4 i e NS AR T4 e BN 2815 3 %2 Be T4
H, Firid BMP $5 577 Noggin Jf H-5 BMP FE U RIAH B T4 B 1 L UL AL R0 84 50%

18. BUFIEER 15 Frid 7715, Hor ek T-40 2 ASRAE AR TR B E A 3 2 58 T4
H, BTk BMP $5 375 Noggin Jf H-5 BMP FESURIAH B T A ML 0 L UL AL R84 70%

19. BMZR 1 ik 7735, Bt — D5 g T A5 wot 016 F0AH 2k BLRE g T
)i abs g S Ry i 8
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22. 105 B I T IR JZE IR 2 AR BMP 15 557 AL R T4 R L 54
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F T 2BBaH & O A AR R 7 A FE S R HRIE

[0001]  FHIGHIIE 2 LT H

[0002]  AHRIEEISR 2010 4F 6 H 13 HERACHI R FRN 41l = R84k 0 o5 A0 2 (1) 0
JULZ 0 4 7 327 ) 7 B 5 R R 201010207603, 0 FIARSERL . FiR s B LR B A F R A
I g BN

ARG

[0003] A< HIAE P S AT T 9 T4 ML PO o JUL 70 e 2883 DA B AR 33 40 S e 55 UL 4 JEL AT
O 3 JULAH B B AL S WA 7 %%, BA KT 40 2 B 00 B UL B o0 =5 JULH D AR B B
B2 B30 A I D8 25 e vh 7 o BESR 4% 1B T4

EEEAR

[0004]  FIHIA BIE AR M A 40 (hESCs) 704k G L4E I R se 3R 1T 464 = M 7
A1 ER R 200 A o UL 1o B A0 JUTL DA B RS P 00 i 30 Y 2 i VR o LA ©° 0 S R AT
FLF I, BN IXAE [ B SRR AR 40 i 21k 5978 A O LA it LA S 9 1 , 30 ol i e 0
LA e A B A S B OB E R RS ' (RItE, hESCs 234643 21 50 WL4H fL i
Pt U2 S5 5 PERAAS T hESCs 7ELAUE R HIRA ' 515 hESCs b N FT =5 B0 L
I, DAZRR T O W BRI IR ALE] . R e 2 MK F 0 Activin AVHE
FAREEA 4BVP4) « wnt-3a Bl M il 4 ZE 40 i A K [+ (bFGF) LA J dickkopf [F] &4
1 (DKK1) A {0 & 4 T 2 0 hESC DALk 5% ©5 1, AT A L4 3 P iX S B
He A K FF7E hESC AL HA TR AT O WU Y Rk o 852 O L 2 Ak 1) 32 B2 35 (R 3R 42
BEARK hESC 77 A8 O LA B B A4 S5 Jo 1A 0 S0 8, o %o T L A5 78 5 AR I 2 T B S 25 90 Dk
RGN R EZ S,

[0005]  FRIRZALCER B AR, B AR EEA OIP) 598 % 6] £/NFIEART,
BMP #3077k 2 11 (Noggin) 4 B {HHE KA T E7.5 £ E8. 0 H S AEAG 3 H I A0 X 2,
Dkk 1, — Rl IER & #8505 S 51 1, U IG5E BMP 15 BURIAE O IR A 5 Ak O U5 1 R IR 2
ERAL O IEZHZL . T4 H B, DL BMP4 K UL hESCs 5 S8 SRR Mo 4k 17, 1 4 34 4k
HATRIG TP IREIER . G50 KE, XL IR, R TR S5 #0H] BMP {55 AT DUE#EC
MRS -

[0006]  4EFFR (Retinoic acid, RA) 15 5 #iL)5 O WEAL LN fodth, H7EPE 5 fa IR AG op m] LA
FI RA P40 751 BMS—89453 4.0 X B I AUIAR A 1 J2 A HE O UL RT A 48 15 5 434k s UL 4
0, TRIAS RA 3 U8 55 0o JUE 14 BT J5 AR AL 200 XS IR i SE 36 48 /R TE HE R K & 1 4-6HH B BLG J5 R
IR RAZ M T LLR B D=, RRZIRIR 207, AHH By BoO JR PR 2R RA A FREOE T 0 5
R PEJE TR AMHCL 7R R 5B K & BON O IE R BB A R i e i 3Rk >, 3R B, 72/ R
KSR S A, SCEEI HRHTH] RA {5 5 51K & BA T K0 E AR/ NEE RO 5 R IRAG, I B A
JEPEINN RA SRR ONER & BT K0 5 At /NE s (0 2 > Bhah, NG T
1 ORI AL RN 2 BRI O P M R R R IA
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LZRAE

[0007]  —7J7 M, A& AR 7 — i FH T 42 v 40 i 190 L3 A S8R B 7732, BT ik 77 148,
FEAET AR ARG Z )5, B4 MO VL A 46 Z 5 40 BMP 15 5 o 76— MFE 5
Jit 77 3, AR BB AE T TR A A O WL SR 0 T 1, Bk 5 i B RS Bk
R IR Z T4 S B RS RAEERA BMP) FEPUFIA i, 45 06 ATk 5 BMP 45 575040 32
fik (1) 40 B RO LA A R i T R 5 BMP FE BRI A Al ) T4 o R4 it 7 Rk 7738
AROUEIE . #E— PR T B S O s IR 2 R MR BMP 45 5155 A0 1) 40 e
ipEEREL Y/

[0008]  J5—T7MH, A BHAR AL T TR 33 HH 40 MO il O = LA ML 19 7 32, ik 771,
FEAN G O AT il IR JZ 1 T4 M A IO ZE R RS 5 G o R AL T B BRI AR L =
LA o 33— 3R T A5 O AT il IR )2 FE 2 4 248 R IR A 5 18 8 1 A0 1k il 7 Ak 3
R RV N ERE LY/

[00091  X-—J7MH, A K BHAR AL T T2 33 HH 40 MO il o0 s VA ML 1 T3 32, ik 7748,
FERNBECAIIE] O B IR 2 T4 N 4 P IR (5 S g . iede it 7 H Bl TriE
A UL . 3 — D3R TS T B 2 I 2 4 B RS 5 0 i 1) A/ M
Sl LG ioR Rt TR RS g7/

[0010]  X— 77T, A& BHERAE T B 140 M AR fl 0o == WIUAR I 0 77 v, Bk D7k B <)
T-20 5 50570 bFGE A1 BMP 4 AHEE ik DA UE T4 M 34k 52) 22 Bk 5770 bFGE A1 BMP 4
ARFE TS 5y — PR s 2| A (Activin A) MBS DR PR Z 53) otk
HRJZE B T4 -5 BMP #5555 2 Noggin AHE M, DAHE = BT ik 20 M 10 WL 3 A 28 54)
bl 22 BMP #5157 20 Nogg i n AL [ 41 i P 1) 4 FR IR AE 5 18 itk DA k0o =5 LA O TR 1l 5 BA
e 5) 4 BMP F5 505140 Noggin AL 4H M55 wnt #0470 21 DKK1 AH i, 437 v ik -4 i
Dan s R | KT I 7 P = 2 W RV s N 0 R W= | 1

[0011] X — 77T, A K BER AL T B 40 i AR pl 0o 5 WLAR I (09 77 %, ik D7 < 1)
T-40 5 bEGF F1 BMP 4 #HEfih 52) 28 bFGF A1 BMP 4 AMFE T4 5 Activin A AHEZA ;
3) % Activin ARCERFT-AMI Noggin AHEE M ;4) 448 Noggin AbEHE 14 Ha A %) 4% FF
MR (5 5 ;LA MK 5) 4 Noggin ALFR I T4 M5 DKK1 AH4Z o iG42 i 7 H Bk 77k A 1)
O E NG

[0012] 77T, A K SR AL T o T4 M AL A 0o 5 VAR B B T v, Bk J7ik s - )
F-20 i 5 50570 bFGE A1 BMP 4 AHE ik DA UE T4 M 34k 52) 22 Bk 5770 bFGE A1 BMP 4
SER AR5 B — Pl Activin A AHERRLUE i IR )2 53) e Ie e ik )2 11
2 o5 BMP F547057)151 20 Noggin AHEE A, DA% & Fridk T2 M (1) Lo L3 AR 2032 54) JRIRER AN
48 Noggin AbFE 141 g P (1) 4 B 5 5 e i DA 3300 DS VLA M I 1% 5 BA B2 5) 48 Noggin
Ab TR -4 55 DKK1 AH A4 ik 40 i 3 Ay Lo s LA . G4t 7 Bk 7 A
1300 55 JUL A L

[0013]  X— 77T, AR K BHERAE T B 140 M AE fe 0o 5 VAR B 9 77 v, Bk J7ik s <) %
T-20 55 bFGF A1 BMP 4 AH#Efih ;2) £ bFGF A1 BMP 4 AbFEAY T4HML 5 Activin A AHHE
3) £ Activin A KCFRFT-ZM5 Noggin AHEZAM s4) FIBEA I 2 Noggin AL (1) -40
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P RIZE R IR (5 5 i s BLR 5) 4 Noggin AR T4 5 DKK1 A% fd. G4R 0 1 i B3 T7
IR AR B LA D .

[0014]  3(—J5TH, AR USRI TRy LR B AL A MA &Y, Prid 29 &
P HEAT R IR TR A B VAR M, VAR AT I B 227 1 R 35 B A BURUE 771 o
[0015]  3(—J5i, AR MIHRAE 7 TR T 52 6l W AR M0 I 1 4% BREE BL I 75, Piid
THEOFRG A IIRTT F B BUH R 132 6l A &R EIR 2 A &

[0016] S —7J7TH, A K B HRAL 1 AT 45 58 (0o ULAH MO U 39 70 10 77 7%, pirid 77 v <) &
R T A O LR -5 D00 A0 R 4 e, R 0000 X S S P i o JULE R P R R
Wiy 5 2) 60 2R 5 vk 0 X A2 SR 2 o LA PR PRV 5 P < 408 00, 5 005X 400 S5 R 4 e g o0 UL
A AR PEAS R TR I o R A ) o UL L RS P8, 2558 17 I 0 A i i o L4
P R 8 = 751 2 ) B AT A 5o

Bft &1 BA

[0017] &1 J@/R T Noggin (Ngn) Al RA #1572 hESC WAL fH. (A) AZEESCs 434k
OV R T ZEMEE . (B) 25 14 K CINT YIRS ZR ;78 §5 52 i 18] () BE 3 0 Negn 00 UL
VTR LT (BP) AEXTER . (C) 7E48 e il IH) [FIBE A N RA #1177 (RAD) 1O LI
FEEFEMESE 14 REY CINT 4 ;BP FH/EXTRE . (D) LA BP AE X BRI = 4 CINT
SRR AU M RS 4 RAIEE 5 KIS0 Ngn [ BP £55%4, LA LAESE 4 RAIEE 5 K
TN Ngn JEMEE 6 RESE 8 KNI RAL Y BP 55574 (Ngn+RAi) . (B) 1 (D) " F4& E ) BP.
Ngn ZbFR DA 2 Ngn+RA1 AL ({55 3= 075 55 14 R I E & RT-PCR £ [RI &L 704, LA GADPH JH
—ALHP I RIEEWME AR, F) OIS SRR R a 8. Ko BoRERR
TSRS T IMERIARHEZE o OM, 2R3 gR . 5 BP AP RE LA E H e 77 SRR P AE,
P<0. 05, *xP<0. 005, *kP<0. 0005,

[o018] W& 2 JEoR T b O A BRI IE S R Eh 2R, () 5 14 REFEYIR CINT 41
(3R AN L 23 B, AL 77 R Ak, JRAESE 4 RKANEE 5 RIGVS Nen b3, DA 6 KA 8
K[ RA (Ngn+RA) B RAi (Ngn+RAi) 4b3. (B) LA Image] 3K AU & (48 Ngn+RA (n = 35) Fil
Ngn+RAi (n = 31) A&bFRE) 60 HEERE M E LA OISt 438 (€60 Hig T4
WY (0 = 4) WEZIE (H3) / 280) Mg ir. (0)60 Hid O s F= i
YR S et

[0019]  [&] 3 JE/x T Ngn+RA Fll Ngn+RAi 53 (1) hESC fiTAE O NIA ML RIHFAE.  (A) Ngn+RA Al
Ngn+RA1 $5 5= 1) irx4 B [RIRIAF) 1757 1€ & RT - PCR 34t LA GAPDH H— AL K3 5%
S EWE TR, HoA B B8 B4 3R =S SEIG P I{E FIAR #EZE o ##kP<0. 0005, (B) 60
[ %% Ngn+RA Al Ngn+RA1 5 F IR F= M0 S Je (4, AR W] 1 MLC-2V 7£ Ngn+RA1 A FR L 554)
(K] 228 CTNT BH M40 i o 23411 A FE Negn+RA AbFRES FEW) (K AR Le 4l g h ik . (C) 60 H i
Ngn+RA Il Ngn+RAi AbFEEFF=MIHI S )Z E1ZE (Western blotting) , & B BIE CTNT 7EFFh T
FEM I LI RAL, MLC-2V 7E Ngn+RAT AbER¥E M) = R ISMEA KIS T Ngn+RA b IR 177
Mo

[0020] &4 fE/R T Ngn+RA Il Ngn+RA1 5 SRV VLA ML I BIE R, (AP) JEZS J Ca2+ B
JUREYE . (A) £E hESC AT AR [ Co ULAN i Ao 52 381 = Fh = B AU APs < AL L O 5 R DL SO
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FENE APs. JEITE R AE RSP, O Z AR AP [ FR LI TR QKPR B, 22 ) s RW S 2 HE oK
HF 60 B A5 AP FREEIS (A 2 52 M B, A1) o (C) FRBH T HH Ngn+RA1 FII Ngn+RA 555
Yhics iy AP R H 734, (D) FH Ngn+RA 35384 (/o) M1 Ngn+RAL #5584 (45 ) Fd
AN HIE S LAY Ca® IS . MFTIA R B e T 48 (FTkFnfi B ) o HH Ngn+RA
AT Ngn+RAT AbFE £ 7247 0o LAT AR IC 3 1 378 Ca> BB AR ME S 45 T (B) o (R )
Ngn+RA AbERFEF=Y) 18 MM 98 XA, UL S Ngn+RAT AbFREFFEY)F 14 /N4 Ui 348
WK ) o 5 Ngn+RAL E5FRMIAH L, %P<0. 05, HL AL FRAE 50 H B P 59 BT 4 2 60-90 H k2
(1o NFE, BLHE AP A £E, L JERE AP 5V £, D= FE AP,

[0021] &5 RN T AR 4E R BR AL EE 5 570 R I MLC-2v 3R1K . (A) £ Noggin+RA.Noggin
B DL S Noggin+RAT ALER[ 60 H S5 F=4 BA MLC-2v AT ¢ TNT XU Beth, (B) 28 NoggintRA,
Noggin gt L & Noggin+RA1 ZbFE 60 H IS H5 3241 MLC—2v. cTNT F1 B —actin f) % iEENIE,
[0022] 6 JEon T AFRSFEREFZYI T RO R FRIE. 4 Noggin+RA. Noggin FAli DL A
Noggin+RA1 ZbFE 60 H #AFEF41K) MLC—2a. ANF, B -MHC F11 B —actin I EIIE,

[0023] REHTVEIA

[0024] EX

[0025]  BRAESIA FE , AR SCHT R BT A EARNBHE ARGE 5 AU 8 AR 51185 Fr
BRI BAME S X AR KW A TR0 BRHE (AFRECRAFFE) BLEHE
)7 I 5| R B AR TEON o a0 SRR R AR ) 5 S AR 5 RN TR HE
CVAFF HIIE S HUE H R P 18 3 R AE P i B e 77 I AS— B0 A7 e B s U
TAEMIE 5] A RIE Lo

[0026] WAL, “— 7§ “ D7 B —AEE A,

[0027]  WIARSCHTR A B, “UHFLE0) 7 AT B A SRR AL B . 18, AR SCRT LA IR &
MU RILY M L AN NP NE S E T A= N Y

[0028]  GUARSCHTRLA ), “ TR ITREE B im BAL G A 200 &7 A& 2 A Bl AL 2L
77 IR AT IR e AH DR & o iR = T AR N B ) St FH BURRAR YR T 7 R, R 2L
B R . Bl R &= T LLYR ERTIA R, (HE O s BT e KB e« PTRE RS
B AT FH DAIRAT T 75 B RE IR R

[0029]  GUARSCHT R, “YR97 7 Fa FERRIR I ZEELBUGR e 1A 2 77 R B B U &
Ha 4. 697 R LU A SR A M E S 255 N A

[0030]  fuuAR ST A B FH 1), e 3t it FH AR 58 226 P R R s R L RPRE IR D538 A2 4, ]
&5 T E05 Frid A9 F AH ORI TE 18 2 K A B IR BT 1 FF A SR B T B b

[0031] WA SCATA I, “wdid EA T A7 f5 B HAZ R T AR A7 T, rid &
HIZRTITIEMI T R I8 W R i & A 1 C A+ W5 T

[0032]  ARSCHT R I, ARAE “ 52838 7 ANBE T8 PP ERE 2 . 4640, RE 52k
A DMR R, IF HOEE R A . SR, AR EIEAR T A I R 1 ek 25 5 Fh R 2L 3
LY

[0033]  WIARSCHTRL AN, “Z52% b nlEes2 i 3h MR B e AT A A5 T SR 200 31 BEEk
R4, HomT 75 5 o A AT B AR 8 ] 250 T BE 2T AR AL RN AR 7 mT it FH 45 sh s A
e A AT SE PR PEAE H IF HLEGE 22 290 5735 1 B0 A2 Wil 24 0040 S W I 7 V5 i 4%
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[0034]  AARSCHT L H A, “HTZ4 7 S — BhEAR P Tt F AR B B4k 9 Finid b & 0 0 A&
Ve 2 BRI T S T B & o AP HI 2, A3 ik 29035 AL S ) ATAR ik
T PEAE A AR A . PTIRAT 24 A A B Dy B AR W AR AR E T BR
fik, DAY 55 B A FH BCEEVE, DS 20 M) R B ESAR 20 M) 1) HL SRR AR B 1 o — ELANIR S A
AL B, AU E AN 7R A 2B 775 R LA 2 AR AR I DR, BE
Wit Bride &I HTZG (2 000, Nogrady (1985)Medicinal Chemistry A Biochemical
Approach, Oxford University Press, New York, &% 388-392 T ),

[0035]  AnA R E TR ), “ AT (Bt &4 ) 7 e A R E Y (n
AT TS AL/ B F EARVE R EZ R G 2 2 8
XL R EVEI IRE EASES ) BULEMEREY) (i &Y 00302 R IR IR
Vs BB ), HoAE PTH #5900 ER/E - AR SCA TR/ BUE SR 7715005 .
[0036]  IAS & B BT R A A, i@ e (HTS) F5 ek B e 5 4 gt e 4B () B A
Z P S RO i, DLESSE “dr 7 B0 RE (2 40, Broach £, High throughput
screening for drug discovery, Nature, 384:14-16(1996) ;Janzen Z& ,High throughput
screening as a discovery tool in the pharmaceutical industry, Lab Robotics
Automation:8261-265(1996) ;Fernandes, P.B., Letter from the society president, J.
Biomol. Screening, 2:1(1997) ;Burbaum Z& ,New technologies for high—throughput
screening, Curr. Opin. Chem. Biol., 1:72-78(1997)) . HTS #:1E & & FF B sl ik PL A i E AL
(1), LAALFRAE St i 2 o A P IR DA SRS B8 1 e e b 7

[0037] 4R T4HH O WL A RR B TR A S S A 7 i L LA

[0038]  — 77, &K BIHRAE 1 — A T4 @ T4 e O UL B 771k, ik 77 A
O IE T IR ZR Al B EARKEED BIP) EFURIMHE L, HILFA S BIP 4
PRI AE 422 ik 16 - 2 L O LA 28028 i T R 5 BMP FE U5 AE 2 A 1 4 o S FR it 1 HH |
RTTEAET RO AN PRt T A5 O b 2 FF 2 4N IR PE BMP #5407 4b 38
A A5 .

[0039] %77 iET] T4 miE BOE B T4 O LA e . B, ZJmiknl T ma
Be\ ZRe. LR FREBUR R T A MR O LA L83 o 78 5 — i, 5k TR &G
T-40ME. 75 3 2 5e T 40 i6 LT 20 R BUR N T LA g . /£ X —fl+, %
77150 T2 = L sh ) 40 B ) AR ) O AL A iz . 7R XA, 17V
A TR E ARG TR K5 5 2 58 T 40O UL Rk .

[0040]  Jrad 4 Jfo m] e A A B E T VAR AT AN/ BURFER . 4, /N BRES 4l R]
B 2 B AR KO 7 A % I R (LIF) ROAFEAE. A2 BS 4H il ] 76 /)N B IE iR Bl &1
ZEZH M (MEFs) 1Al 5%)2 AR KR 7] e 75 S0 ME B AT R Am i A2 I [R5~ (bFGF B FGF-2) 47
£ (Z WA, Chambers T, Colby D, Robertson MZE, (2003). “Functional expression
cloning of Nanog,a pluripotency sustaining factor in embryonic stem cells”. Cell
113(5) :643 - 55)

[0041] 4 e 0 A SR A5 40 i & e EoRh s s DR M A R T s A i e - 92, %%
PR Oct=4. NanogPh f2 Sox2J% s R4 3 B0 74k i) B PR DL A OR A7 22 BE T A AZ2 00 1 15
2. 3 H T4 € hES A 4 R T 0 I A2 M SSEA3 A SSEA4 LA KBt R A o 2 DU

8
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Tra—1-60 A1 Tra-1-81,

[0042]  JEFE 455 Jy iPS AL B iPSCs [ 5 2 B8 T-40 M2 — M AT A B 4 2 58 41 i
T A BRI ) 227 s R DR o] 7 RIS AN L2 Se 4. SR B4
AT B A ARG 5 5 iPS 4. it Oct=3/4PA & Sox F:FIZ % (Sox1, Sox2, Sox3
Al Sox15) HYHE £ A% 53 T AT T H R A 40 g 15 5 iPS 4. e BRI, A0 4 KILE Sk
(K1f1, K1£2, K14 M K1£5) FFREEERE R Myc 8k (C-myc, L-myc, HIN-myc) \Nanog#l LIN28
A T35 3803 o AT DL AT 0E B 77V o5 A DR B H 2 A i 1 RN T IR A
M o 5] G0 5 ol 2 ORI ] I 9 3 G R G 0 T e SR B R G 1R FE R BB R G
BN AR B3 5 G R 0 1) DURL a3 I8 N T S AAR 4B B, RDRE JIrdk 22 DR 4 650 () 28
BRI NI B AR, T LS 26 B 1 o o AT A i e RN 2 R A 51 5 N Tk 4
.o

[0043]  Fvik 140 i m] o i AT S0 B AL B BRI B LR R E . AR, T
I AR 405 B B A 4R A L AR KPR~ (bFGF)  BMP 4 Al / B¢ Activin A AHEZ A, Py
p2 i w11 0 i R A DA e e Y= S S R B v R R 1 b 7 N B 111 RS R A R i (O o8 S P
T (bFGF) . BMP 4 Al Activin A FHEEAL, Frid +40 A OB P IR R . ik F4n e r &
bFGF. BMP 4 #1 Activin A DT RS B MR 400, it R o4 F40 5 Activin A
P2 w5 TR AT 4R A0 B AR K TR (bFGF) AT BMP 4 AH$Z Ak, Birids 41 i 731k LATE i i
2. R —HF0, B R TS wnt-3a (Tran, T. H Z% . Wnt3a—-induced mesoderm
formation and cardiomyogenesis in human embryonic stem cells.Stem Cells
27, 18691878 (2009) ) B— i {E HI B D) BE 510 T wnt—3a 17N 41 Bio B CHIR99021 #H
e, prig 4 AL OB RIS

[0044] 1 S0&E B ) BMP #5 B0 AT T 107 9% DA R i 4l 1) 0 DL Ak 2 . 45, m]
A BMPA #5307 5 55— B F i, BTk BMP H5 B3 & Noggine 8 X — 1+, Frik BUP
}E P57 S Chordin, Tsg. DAN FK & & it (Yanagita, M. BUP antagonists:their roles in
development and involvement in pathophysiology.Cytokine Growth Factor Rev
16, 309-317, (2005) ) , BMP 7] ¥ 74 52 44451 701 BMPR1A A1 BMPR1B, 35— Fh /E FH 5 2 RE X LT
BMP 3 $¢ 55 1 7N 43 4 2 Dorsomorphin (Hao, J %5 . Dorsomorphin, a selective small
molecule inhibitor of BMP signaling, promotes cardiomyogenesis in embryonic stem
cells.PLoS One 3,e2904(2008)) .

[0045] % T7VE I HE— 0 AL L P id 40 i o 40 ] 48 R RS T g . P AR R AL
HEECA AT A 4R R Tl . M, A T N 4E R R Bt
T 24 PR S A 00 B AR R R X B2 AR 0 0 AR B M i 1) 4 PR R A5 5 e o A2 55— 1
m, S I A 40 5 AT R A2 AR RS BRI BMS—189453 AH H2 i 1y 11 i1l 4 F BR A 5 Il i
£ X — ), Sl IE prid 405 BMS-453. AGN194310. ANG193109. Ro41-5253. SR11335.
9— M AR 2 19 B AT A 4 R PR S ) /S 2490 B XU AR A IR 2 v 1 1) 4 R R A5 5
T o AL, S D B R T4 R R T RO 4E AR R A T 4E R (S T R
[0046]  ZTTERH TR &S TR UL R B GERE . £, 5 BIP #5
PO 422 ik ) 4 B ) o LA A 28, RS BMP 35 0 7R 422 ke 1) 148 ) o UL 3 A 2k 3
B/ 2) 30% . FERFIE I HAR SETf 77 T, 5 BMP 175 50 51 Rl ) - 48 i O DL 3 Ab

9
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2, 2 AR5 BMP 75 B0 AH 4 A 1) 28 10 UL A AR ZE B 29 40 %6 .50 %6 .60 %6 .70 %6 .80 %
90%.100% 2 £i5.3 5.4 5.5 5.6 fi5 .7 5.8 f5.9 5. 10 5B o

[0047]  FE—ANrE B 5, Brid T4 2 A SR IG T4 B\ 2815 3 2 Be T 41, frid
BMP $# 5ii71)& Noggin, Jf H.15 BMP $5EH17AAH#& Ak i 40 B B D UL AL B 2 40 1096.20%
30%40%.50%6.60%6 . T0% BL 80% o {E 53 —HFsE Bl , FIrid T2 M & ARG T4 ek
N 54 B T4, BTk BYP F5 B0 Noggin, JF HL 5 BYP R HURIAR B2t 1 T4 0 L L
AACRIER L) 60%.70% .80%.90% .95 % 5K 100%

[0048] %77 iE I i — D AHE AR T4 Hu5 wnt $0 70 AH 32k DA B o 140 i Ak A O
JULAR ML . AT R AT R B wot SR AE— M, Bk wat #4552 dickkopf [Fl &
) 1 (DKK1) o

[0049] 4R Tl IR TTVEAR T IO VLA L

[0050]  Bt— DR ML T AE OB sl IR 2 IR 22 AU PR BMP 45 470 71 b 2 1 40 g 19 21
a0

[0051] {253 25 LAH MO TR B 77 VA G ) S AR 77 | 25 UL

[0052] 53— 7 TH, A= A BRI 1 (R #E 40 B 5] O = LA AR 0 D7 0%, Hedr Bk 75 A
FEA A T A IR J2 B 2 P ) 48 R PR A 5 AL

[0053]  i%J7iET] H TR HEO Z WA AR & B A . AE— M, i 715 7]
TR O E VLM 408 2 88 TR FEREBHBE T AL e £E 55—, X775 7]
HI TRt 0 == WLAH D F IR G T4 e 5 5 1O 2 Be 40 16 ) L4 i B0 A T4 i R 72
M5, iZ 775 P F T8k O = LA e F 0 2L sh 0 4 i ) o A S 4RI . £E X
— Wi, TR TR O S LA F A SR NG A0 M BN 2155 5 22 BE T AR Al
[0054] vk 48 g w] i AT = AR HE BN 3 LA IR R I 2 . AR — A
o, JE I R AL T4 S B PR T R 2 AR A IR F (bFGE) « BMP 4 A1/ B Activin A fH4%
fiilt, ik A0 M e 5 T A LB RGP RS o A2 5 — ) 3 R 0 A T 4 B B AT
YEA A KR F (bFGF) « BMP 4 Fl Activin A M3, BTk T-40 Mo g7 5 44k LU e iR
. FrR T4MTI4 bFGE, BMP 4 Fl Activin A DUF & BT ALFE . 4t it R4k
T4l Activin A H2fb Al 5 O sl 2 4E40 M K R+ (bFGF) A1 BMP 4 AH#fil, BT ik
Y AT B S LR P IR E o AE S — b, I R A T4 5 wnt—3a (Tran, T.
H %% . Wnt3a—induced mesoderm formation and cardiomyogenesis in human embryonic
stem cells. Stem Cells 27, 1869-1878(2009)) B— FiE B ThREZALL T wnt—-3a I/ N+
%l Bio B CHIRI9021 AHHfl, Firid +4m il Ak JE b It 22 o

[0055]  ZT7VAT DA Pk 405 BMP FE A LU = O WU 3R . =
& E 1 BMP 53070 A T 07k i, T RLH] BMP4 $E 370 78 55—, Fridk BMP #4
FJ2 Noggine £ —FIF, ik BMP $55175& Chordin, Tsg .DAN K 7 (Yanagita, M.
BMP antagonists:their roles in development and involvement in pathophysiology.
Cytokine Growth Factor Rev 16,309-317, (2005)), BMP o] ¥ £ 3% 1K 5 fw BMPRIA
A1 BMPRIB, B¢, — Fi & F B 2y 58 25 L0 T BMP 4 47t 571 1 /) 43 4] 40 Dorsomorphin (Hao, J
£ Dorsomorphin, a selective small molecule inhibitor of BMP signaling, promotes

cardiomyogenesis in embryonic stem cells.PLoS One 3,e2904(2008)) .

10
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[0056] A3 I AT 2 0 B AL ER B ] A R R ZE B RS Sl . AE— MR, B
T B 4 i 5 4 TR R BT 4 RS2 A O B4R R R X 2 A4 BRI A 42 A i 410 1
YIRS 5 . 15—, @i Bk T 40 i 532 W0 5 IR 52 AR 15 B 77 BMS-189453
RE fid i 400 71 4 F PR AS Sl o AE S, Pk 40 i 5 BMS-453. AGN194310,
ANG193109. Ro41-5253, SR11335.9— it AR 2 R B il 4k Y R A 1 1) 7N 43181 4 XU £ F1
TPy A S A 22 Al i 0 o 4 R R (5 5 TR o AE X — o, e D B AR T AR B SR A
YEAEZE A T ZE R RS S i

[0057]  {E—AMFE B+, Bk 40 e ARG T a0 255 5 2 68 T4l e, Frid
BMP %5071 /& Noggin, JF Hl i firid 41 e 15 BMS-189453 H2 il 4 FF B (5 5 1 % o
[0058] %5 iEEE— A RE TR T4 M5 wnt JA] 7R AH 32 fish DAASE 20 o 234k g o0 == UL ZH
Mo RIR AT EOE B wot #1807 G100, Bk wnt #6712 dickkopf R &R 1 (DKKL) o
[0059]  fE—ANBEARSE T A, AR R AL T — Pl B 40 = AR O Z LA B K T 325, B
RITIEAKE 1) B T4 5850 bPGE F1 BMP 4 B4 fik LIS LG T4 sr 4k 52) 4Pk 77
W bFGF A1 BMP 4 AbER (1) F-41 5 57— FhialfIin Activin A FHEALLUE P IR Z 53) T
AT B 2 T 41 e 5 BMP 35507749 11 Nogg in AHE i, DAER 1 BT ik 40 B 10 LA 3%
K 14) JNHIZE BMP F5 47077040 Noggin AbFER T4 i P 1) 4 B R (5 5 3 it UG 0 == L4 i
JER s A 5) 2 BMP #5770 Noggin AbFR T2 55 wnt 0157461 0 DKK 1 AH#2 ik, £5 Fr
57 S ) 1 S W= O 2 S P == B 8% A e N R W= 1 1 ez

[0060]  7F 55— BARSLiE T 3, AR BHSR AL 7 — P B 4 AR O Z LA e 9 T3, B
ARITIEAFE 1) KT 40 bFGF Al BMP 4 FHE ik 52) 28 bFGF 1 BMP 4 AbEE ) F-41 M 5
Activin AHEEML ;3) £ Activin A IR TAIMLE Noggin AHEEML ;4) £ Noggin &b
R P4 O PR R 4 FR RS 5 A AL 5) 48 Noggin AbFR 41 e 55 DKK1 AHEEfd . 34214t
T BRI A A 0 = LA

[0061]  IBHRGE T H EIA AP AR O E NG . Bk O = U4 RT LA — ol e 4
DRI 01 TRX-4 B MLC-2v B AT i R IR O EREEDEHLAL (AP) T/ B30 5 LA i 1) gL
M Ca” kAL

[0062] B4Rt T A O AT e IR 2 22 0] 140 i A 4 R IR AE 5 e B 1Y AR
PERFIALFR B T 40 RO A o BT A Y5 P R AT DL AT 0 B A 40 B P9 4 R R (5
SIS AR . AE— M, BT IR I 40 P 2 R RS e i 1 AR PR &
& 32 AR FE R a0 BMS-189453 . £E ) — Mo+, 18 ik 40 e 55 BMS-453. AGN194310.
ANG193109. Ro41-5253 SR11335. 9~ Jlii T4 HF B BT il 4 FR 5 Rl (40 /0N 43— 481 o 5L &
G I AH 2 ke A6 48 FR R AT 5 T S

[0063] {33k 0o 5 ILAH BT 1 1) T VR 5 B LA 7 B 00 5 L4

[0064] 75X —75 T, AR AIRHEE T —Fr {2300 55 DLAN ML B 40 B s 75 125, Bvid 7512
ALFE RN EA T O 5 IR 2 848 M ) 28 R R 5 %

[0065]  1%75Am] TR BT BOE B T4 M ml -0 5 LA BRI AL i 277320 TR 3%
O 55 LA B 42 B8 £ RE R RE SERET A RE T- AN I i o 75 53—, 07Vl T i
O 55 LA 0 R IR i T4 A 35 S 0 22 R T4 e 6 J L T4 B s e . T4 i R il o 5 S — 1)
i, 1% 7715 ] T AR BE O B3 UAE B i U304 40 e o A SR AT Rl 76 35— %1+,

11



CN 104762255 A w Bf B 9/20 7

GV TR B0 55 WLAT . e ARG T4 B\ 28155 2 Re T4 P A

[0066] vk 41 ffg w] i i AT = i AR H BRGNS B LA B R I 2 . AR — A
o, S R A T4 S T A 4 4 M AR K TR (bFGF) L BMP 4 AT / B Activin A fHEZ
fik, vk 4 Mk i 2 AL LUE B IR JE o A8 5 — B, I R A 40 S B R
YEAM M A K K7 (bFGF) . BMP 4 Fll Activin A AH4Zfk, BTk T4 Mo 175 5 50 DAJE B o IR
JZ. PR T-4HMI A2 bFGF, BMP 4 Al Activin A DUEROE BF P . 440, it Rk
TS Activin A BT S0V BT 4E A AL KR F (BFGF) H1BMP 4 AHEZ i, Prik +
Y R B S LR P IR R o AE S — b, il I R A T4 S wnt-3a (Tran, T.
H %% . Wnt3a—induced mesoderm formation and cardiomyogenesis in human embryonic
stem cells. Stem Cells 27, 1869-1878(2009)) B¢— FiE H B ZhREZSALL T wnt—3a [/ N+
it Bio B¢ CHIRI9021 AHHE i, Firik 40 Mo m] 4 75 3 70 A LUE P IR 2

[0067]  iZT7iEn] i — D EREATAR T4 M-S BIP H SuAE B DURR = O L 3R . TR
& E 4 BMP $5 30700 AT T %07k i, Rl RLH] BMP4 $5 370 78 55—, Fridk BMP #540
FIFE Noggine 53—+, Frik BMP #5452 Chordin, Tsg . DAN K (Yanagita, M.
BMP antagonists:their roles in development and involvement in pathophysiology.
Cytokine Growth Factor Rev 16,309-317, (2005)), BMP o] ¥ £ 3% 1k 5 fw BMPRIA
A1 BMPRIB, B¢, — Fi & F B 2y 68 25 L0 T BMP 4 4t 57 1 /) 43 + 4] 40 Dorsomorphin (Hao, J
2 Dorsomorphin, a selective small molecule inhibitor of BMP signaling, promotes

cardiomyogenesis in embryonic stem cells.PLoS One 3, 2904 (2008)) .

[0068] I JiHaxt AT o B A 3R BRI T A M B 4 R RS Sl . AR MR,
T ik 4 5 2 P R B A 2R A R i B T e o B 4 R R S g . AE S T
m, s i A S 4 R RS2 A B A9 B LG 100268 T LGD 1069 AH 2 fi iy i) T4 i
FR 248 FR PR (5 5 AL

[0069]  7E—AMRr5E BB, Frak 40 i AN ZE MG 40 M sl N S65 3 2 s+ 4m i, Fir
R BMP 5505152 Noggin, J HAHE ik 40 5 4 F IR B 4E A R A AHEEAd R 4E F IR (5 5
T

[0070] %K WIA] LARE— A A0 45 ik 40 M0 55 wnt 10061 700 AH B2 Ak DAASE Bk 40 e 24k
O IAINE . PR AT EE B 1 wat #5615 7E— M+, Bk wnt #0011 712 dickkopf
A &4 1 (DKK1) .

[0071]  AE— A HARSLHE 77 R, AR AL T — B H T B 48 A2 0 55 UL4H i 1) 77
ik, iR 7 AR 1) B4 570 a0 bRGE A1 BMP 4 AH Al LU TS T-40 M 4L £2) 220
AT bEGE AIBMP 4 AAFE I T-40 M5 55— i 0 Activin AAREEAR RSP IRR +3)
O AT Al A IR J2 1 -2 i 5 BMP 54707708 20 Nogg in AHEE A, LASE i I ads 48 e () Lo L 43
R s4) RBECA N 22 Noggin ALIR K T4 L P () 4E FF IR (5 5 18 2% LA HE O B3 U140 i
TER% s UA R 5) 2 Noggin AbFE (T4 55 DKK1 AB 42 il fd Bk F4il a4k o0 LA . 3
fefit 1 H B 77 A O 5 LA

[0072]  £E 53— HAKSCHE 77 o, AR AR AL 1 — FhH T B 40 A RO 55 LR I 1) 77
%, TR JTiEAdE 1) T4 e5 bFGE I BMP 4 AH#fik ;2) £ bFGF A BMP 4 4b P [ -4 i
5 Activin AMHEED ;3) & Activin A AL T4HML5 Noggin AHEE AL 14) RIRELA IS

12
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28 Noggin AL 40 e P 1 4E B IR M5 S il % ;LA 5) 42 Noggin AL A T40 5 DKK1 #H
B o SBFRft 1 EIRITVE AR O B ULAE L.

[0073]  idRfit T H IR TIVEA O LA . £ — A, O 5 UL i nT B I G
O FFEENE AL (AP) R/ B0 55 LA L LR (1) Ca® K AR

[0074]  #E— AR 1405 T T8 Rl IR 23 -2 R0 I 3 400 i P 4 PP R A 5 T R 11
AR EGR AL ER () T 4H BRI A4 o T SLFH AT 303 P U A X SR T 4 B P ) 4 R R
(G5 £E— A7, B T4 B P 4 TR RS o 5 1 U P TR e 4 P R B 4
EE A

[0075] o JULEH ML ) 25 W0 25 S FE R 3

[0076]  Frik WU m] FH TR S IE R B 1. — 770, A8 KRt 17 —F H Ta 97 L E
TR B AMA S, Hh R AMAGME S A RENE RTTEA 1O N4l
W, DA AT 2455 bl 82 BAABURIE R . 72— B4R sLiE 7y U4, fridZma &9 e
B0 b AR B AL S AR G 225 — A Bk st 77 0, rid A &M a s £
2150 %, Lk 2029 60%.70% .80 % .90 % .95 % .99 % B 100 % [0 B LI, 76—
A BARSLE 77 o, PR 29 S a5 20 29 50 %, ik 2025 60%.70%.80%.90 %
95% .99 % BY, 100 % 10> == WLEH ..

[0077] 53— 71, AR T — M A T¥6 97 32 08 0 A B RO I A B &L T,
Horp ik 77 5 45 A R EEUHE R 2 E A E W BRI AH S

[0078] v ik Lo WLAH e (9 G 77« 0 & DA St & 42, 2 15 3 B2 0 B UL4E ., & 22
OENMAMEEZOEIMERS O EIARESY, &N HsmER, 7]
T A 8 IR O A 1 J7 5 € (2 L) 40, Remington:The Science and Practice
of Pharmacy, Alfonso R.Gennaro( %@ %5 )Mack Publishing Company, 1997 4 4 H ;

Therapeutic Peptides and Proteins:Formulation, Processing, and Delivery

Systems, Banga, 1999 ; DA} Pharmaceutical Formulation Development of Peptides and
Proteins, Hovgaard fll Frkjr (445 ), Taylor&Francis, Inc., 2000 ;Medical Applications
of Liposomes, Lasic il Papahadjopoulos w45 ), Elsevier Science, 1998 ;Textbook of
Gene Therapy, Jain, Hogrefe&Huber Publishers, 1998 ;Adenoviruses:Basic Biology
to Gene Therapy, % 15 # , Seth, Landes Bioscience, 1999 ;Biopharmaceutical
Drug Design and Development, Wu—Pong Fll Rojanasakul ( 4% %5 ), Humana Press, 1999 ;
Therapeutic Angiogenesis:From Basic Science to the Clinic, 8 28 % ,Dole Z& (%
4 ), Springer—Verlag New York, 1999) . {4 @ M BEARSET7 XA, Ak L4l rT LS
PR A P LR B A/ BSR4 2 i 4H & BREC i, RO . Prid 40 M B0 2340 v
Al B S BREAE X AL, DL SRS B E O A i AR A . it frid O
LR R ¥R 97 328 AT Bee T3 4h, PRIk ik P R 40 B -V UL B A/ Bt 4
AR NFRRIGIT 52 1A IRIT BT AR, W AR ¥R T 323 1O T4 T i

[0079]  Fvidk «Co LA o mT 5 0 i FH THAF 0 B IRt FH i o A8 — M8, Fnad o L4
IS FAREA MR AERIE A o« BT 245 58 200 ) Bl it FH i A B TR B IR GG R P o
A= EARRJE, PSR T F5r B FH A5 5 4O U LA B PR P 5T o

[0080]  Jridh Lo LA i m] SR Y o B O HLSE AT, Pk O LA 5 2557 B rl 32 O 3
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WU E RIS . AT B B 25 B2 SR BRI A AT T iz kW (W6,
Remington:The Science and Practice of Pharmacy,Alfonso R.Gennaro ( 4 %5 )Mack
Publishing Company, 1997 % 4 H ).

[0081]  ZT7iEAI BN H] . B, %7705 R] T 5 & T TR VR 97 BOEIR O I A7 R
B AL B G A & o SRR AT DAAE BTk O UL M e Y 22 10« R Bz i R o 481
Pk O LA A R DA st b e R L i

[0082]  HRHEAS K, Bl E g 1 e ) A B T 7R AL 1 P o JT L L w4 7 )
THEE A &R, BT ARBE R . Frid 77 m] A T 5500 &% 20t H B EC 77
LR B Z R ERLE T, HARMKIBTER IR R 77 m] % A G 78 i 1 BOK 1 344
)RR TR T 2K I LT 35 A T 1 0481 G s ) A g A/ B iR . BR
& IR I Ay AT DL AE S F AT S A A R T e R KB B A AL S o R TE R
[0083]  mIFH T & B . AT 2457 bl 8 2 4054 B HLTie L 7 B FEAN IR T- 36 [ &
M| 5,736, 154 ;6,197,801 Bl ;5,741,511 ;5, 886, 039 ;5, 941, 868 ;6, 258,374 Bl; L K&
5, 686, 102 ik (18 EL

[0084]  ¥RYTELTRBIT TPy 70 & A /N VG TR B ™ R S F g A2 AR A o FITid i)
B IF H AV S 2 ARAE A 08 A IR0 DL SRS B 1 S ST A2 Ak

[0085] Ry, A BE A N 2 RIREARE 25 PEEAS B S R A0 4] DA S AT I 28 1k L o ik
BRSSPV ARG & o S, R e R SREAS A2 2 A 1 7 224 SN Ise t AT DA R Ar] i 3] B 3 7
E R (HEBRERAIRAL ) .

[0086] W] LN A AT &I B Rt A Ao Al R ELRE A A0 B850 R T 0 O & T
W TEW IR EE NG 2525, 2l Remington’ s Pharmaceutical Sciences.

[0087]  fE4FE B A o, Bl Bl e R 2 B 1 O L4 i R AR AR 4% e 29D B R R
TE IR AW AR TR VE S 5 25 S AR BRI 1 B B - FRRITRG LA 2- #2dk -
B - B - IS S  Prid Bk n] R A& LS 25T 5 )z R . E6 & H T B s
il 0T 2o an i ke S SO R B LA W, TR F AR SR AR N R AN SRR K
T SRR T T R R PR S S R 2 AR . 3R B i A A A MR LR E AN R T
5% w/v [T AL PR SR K B BVA R PR RS L AR it FH R 4 )0 JUL 4 T )it 77
SR LALLZY [x10°E 1x10 40 B i Bl (/N A e A 20 1x10 °L 1x10%, 1x10°, 1x10°, 1x 107,
1x10°, 1x 10”5 1x10 "“4HE, B 1x10 °Z 1x10 40 fg yi 1 P AT 2 X TH

[0088] A EHICIRME T HATA K WIGIT T R & . XA E e S — A ES
P2 27 AT e 2 T s Sl B FL e R AL & VG )T A SR O R Dl i 25T 202
5B A K R & VAR A TR O B 2 AT R A A S . B Irid 4
AV DR R R, ARG LT, Frid il il it — P A S w A W25 Bl
L2V U T A 1, DA AL RSO S Wi T B S FH VAL oI PE R 2457 b AT e 52 TR TR
S A 38 R KR 2] A VAL

[0089]  7E 5 —AHEARSLE T b, A% R &t — D a8l TES ird -5t
Ve L AR BT BT 6 2% A/ B A iR H . A b A0, 45 ) 5 AR BUm A i AL &
P i B 15

[0090] Lo JULEH M %) e 1
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[0091]  Prif-CoWL4n e nl TR & 1 B . A D HARSEE 77 3, AR Bt 7
T2 L WLAH IR 5 IR TTE, Bk a4 1) G B3R TTE £ f L LA i 5 00 a4 ot
E A, A 0000 A o0 ks o JULEH JEL R PR RS 20T 52) 461 TN R 55 P it X 470 Joi R 42 i )
O LA R R RF P 5 408 L, 5 00 A o A 2 Ak 7o LA B PEAS ) T 2R A 00 A Jo AR 2 ik
U UV AR T, 355 1 P it D) 5 A2 <o LA SRR 4 348 1 700 G RSB R  sed s 7)o AE— A
5~ rfv, 5 0K A0 S5 2 o JUL 0 ML PR 5 PR X T 2R -5 000 A i fd oo UL PR 2 PO 389 K
SEE T TR TR 5 O LA RS PE BRI o AR5 — B, L A B AL LA
FRORr AR O T AR5 D0 i o 4 ko UL AR 1 ) BRI, 2552 7 P 0 s Jo o oo JUL 4 P
RO LlPAT

[0092] P J7iEml DALMEATIE M i AT « IR Prd Trik i &k (HTS) i
(e

SCHE ]

[0093] 42

[0094]  JRUEFYHMRAZ AT AL AR O NIBEZEIE 7T 71 BRI 5%, oV 3R1E A TR AR I AH XS 35
SJ L E A OB B IR RIGIT KRB F 2 . A 40/ (hESC) &L ULl
MR ARk IR . 7RG, FRATHRGE 1 4E RS 5 U7 hESCs O LA AR AR (1) 0 B3 L4
MR aibdric. AT, Noggin MYEF L SZARFE BT BMS-189453 (RAL) W&
34in hESCs [0 VL5 2, iliE L Noggin+tRAT AbHRE: 245 NoggintRA AL E; 774
HELEF IR IRE, FATHE R WK, 76 Noggin+RAT AL IR, 0 = 7 e PERE DR TRX—4 1Y
RILAKTAFBIREASRA®, W 55— PO S5 R EFRICMLC-2v°, 7E Nogg in+RA T Kb HEE; 7M1
KREZFOIA R, (HEAFIL T NoggintRA &AFRIG Y. N 4 S v A TR 57
$e, 76 6410.88% (CPIAMH £ HEbrdEIRE ) O BEZEAE LT, NoggintRAT AbHE¥S
FEIH 83 % [ WLAR ML E AT RGO ARSI E LA (AP) 88T, 7E 50 1. 76 %6 Lo L AL R
THOLT, Noggin+RA AbERFGF=MIH 94 % (10 JULAH B B A NG O 5 A% APs. PAPAS [F] b 22 17
FEYD O LA Ca™ K AR 2 S R T ) B AF T 3 — D BAIE T X S R, XSS R IEH T
YRI5 548 2 T hESCs 10 o5 VLA 5 00 Z WLAH M 44k, FF HAE X35 5] IR AR O 55 FE L
2 B U AR UL B B ] S I A S P TR Y Noggin S 4E RS 5 B hESCs &&= .
[0095] %5

[0096]  JRUE N A AE T L RS O NIBE ZEIE 7T 71 R RT 5%, oL 3R18 A TR AR B AH X 35
SIf L =N OB B IRRIGIT KB F B . A T-400 (hESC) &Ll
MR ATk . 7RG, FRATHGE T 4E FIR1E 5 U hESCs O LA AR A (1) 0 B3 L 4H A
oM aiidric. AR, Noggin MYEF L ZARFE BT BMS-189453 (RAL) W&
0 hESCs B A RLER 2. It LhEE NoggintRAT ALIEHE IR LA I Noggin+RA AbIE ;57
Vi A 4E R R D e, AT 4S5 R BIR, 78 NoggintRAT AbFREFFHH, O B R R A TRX4
[ ILACPAF BIR AR °, 1M 55 — Bl S R 7 AR I MLC-2v™°, 7E Noggin+RAT ZbEEE; 24
1R Z B0 VL4 e R I8, (HAFRIE T NoggintRA AMIREFF24) . It =4l M 7 M A% L AR IR Al
FAEN, £ 6410.88% (“FIME £ BHArHEIRE ) LIRS UL T , Noggin+RAL AL FE
S 83 % WO LA B AT G O SRS E R (AP) 4R, 76 50 £ 1. 76 %6 L AL A &%
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FIEHLT , Noggin+RA AL FREL I 7 94 % 1L LA LA FEAG 0 5 A% APs o T RPAS [H) b B 1%
FEP O LA Ca® K AR SRR 1 I A T 8 — D HAIE T X e g8 1 X e R I T
YRI5 562 T hESCs 1055 DAL -5 0 % LN ML 4k FF HAH X557 B RE A 0 5 BEL
YA S U A LA L B ] S0 S 2 S M S BMP 5 4 B R 5 2 BBk L hESCs Bt =4

[0097]  MELAIZTVE

[0098]  hESCs I 4ERrRE F2 M 1k . WiCell BIF 5T AT KI5 AR 434 hESC 41 e R H7 Qiwi B
REFFRAT SRR Z AR b AR A O S T S, R4 hESCs BA 1-5x10°4H g /
em’ ()2 AR T W R B2 AR I, I DL/N ROV AG e R4 26 {115 7 i b 95 3 RE R 5E A/l
B NG, Pk i35 5 B #o97 in B27 (Invitrogen) [ RPMI1640 (Invitrogen) .
EH 1 -RPL 25ng/ml BMP4 A1 6ng/ml bFGF. %8 2 KDL 100ng/ml activin A.JFHAES 6-11
K LL 200ng/ml DKK1 (R&D Systems) ZbFRAHM. 2 11 KJGHE 3 RE#H—REEFHEL (K1),
72 1A-C Firfa e BB 8] 5 ) 40 He 55 F2 308N 250ng/ml Noggin.1 uM RA(Sigma) B 1uM
RAL. T AESS 10-11 RN H KBkah IR . B 14 KL CINT $idd Gy o R A oA
ALV EE

[00991  hESC 23447 A0 LA O ) SR A0 1) 46 o FEAIR Ca” V¥R P 35 60-90 H I8 171k
¥ =), FFBE SR AW 37T CIE 20 43 8h. JEIEAE KB ¥ S EBRIRE 10 2980 5%
FRARES o 2 B B4 MAE RN 10% FBS A DMEM A8, #6220, 1 % B RIG E s iy |,
I G IR EE A B 46, 37°C,5% C0,0 FTIAMK Ca” VEMRA &P (HA4728 mM) 120 NaCl.5. 4
KC1.5 MgS0,.5 FAERAEREN.20 %% .20 4-%iEZ .10 HEPES. LA NaOH %5 pH £ 7. 3. KB &
WA (47 Jym) 85 KC1.30 KHPO,.5 MgSO,.1 EGTA.2 Na,ATP.5 TAEAEREN.20 %% fE.
20 TR .5 VLR, LA KOH 75 % pHT. 3.

[0100]  HEL AR HE P & DA K Ca”' It 4. = T N Axon 200B JH K #% (Axon

Instruments) , O AL B B B04E AL IC % T 4R A4 . BdEAE 20kHz BUFALFHAE 2kHz
i UE, I Hilsg PClamp 9.0 73 #fr. R R Es (2-4MQ WLFH ) S0 & A (24 mM) 50
KC1.60 K-Aspartate.l MgCl, 3 Na,ATP.10 EGTA.10mM HEPES fi)ZH e Py ¥, LA KOH 35 % pH
7.3, WG KW (Tyrode’” s solution) HAEZNMuA/MAWH H&A (2 mM) 140NaCl . KC1,
1 CaCl,.1 MgC12.10 #%j##.10 HEPES, LA NaOH Ji45 % pH 7. 4.

[0101]  XFF Ca” MR ARG, LUAIIELE Fluo—4AM(10 uM/L ;53 FH5REN) fE=RILTE
10 438, FFBE G CAAN A A 22 P RV E 20 30 8T . fEREACA W B FI0G 3 (488nm) 1) Leica
SP5 HL 5 A2 TR B 1. 25NA SR B DL 40x UK A BT Ca” BT AT o B 264148
R E KM Ca® KA LL J Ca * B34, 0. 5ms FHATIREL. N MATLAB 7. 1 #F (MathWorks)

Al TmageJ (Scioncorp) ALFEFAFHT G . Ca® kAL RIS I b iHE B B A 3. 8 X SD, F A A F
Image] ff] Sparkmaster f&{FHEAT Ca® KALII B BT *°.

[0102]  FHERAMA. S0 HI4HMEELL 0. 25 % R & B -EDTA g 55 N AN, HpE e
PLFT A CINT fifk (R&D Systems) Al =EHT/NER FITCAHELEE 4k (Santa Cruz) fEERIN
0.5% BSA 1 0. 1% 22 (Sigma) [ PBS 1 4°C [ 5E S Yettn . Yt i MARITEAE 4% £ 5
BTG EE D, M FACScalibur (Becton Dickinson) WRHEZHE 7P FlowJo
WA (Treestar) 4T

[0103]  SEZW} RT - PCR. % fH Qiagen /A7 [K) RNeasy Plus Mini W7 #:FH O 404k hESC 40 i
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24 FLAR [F) B AL $R B RNA. #R S5, 1 1 g [0 RNA BA SuperScript 111 First-Strand & E
#4 (Invitrogen) Wik, R rTag DNA 5 (Takara) #4T RT-PCR. £} PCR W H]
2x QuantiFast SYBR Green I PCR Master Mix(Qiagen) 7F Rotor Gene 6200 SZi PCR {X
(Corbett) b—3N=MiEAT, IR KIRJE AN 60°C o RERIEE R AL LL GAPDH 2[RI R IS briEAL o
29 TR

[0104]  fyE2 . 60 H & H 54k 35 324 LA 0. 25 % Jik &5 1 I -EDTA Y 4k, 3% H BTk 4
METHRRESH A E b5 R, MEE AN KA. 540 MAE 4% 2 5 P [E e,
HEE P/ NRBTA CINT (R&D systems) /NRITA a -5l & A (Sigma) /R IT
N B -MHC (ATCC) « /)™ B L A MLC—2a (Synaptic Systems) BY %1 A MLC-2v (ProteinTech
Group) W% H. 7 ZEMF, S A 55 DyLight 488 8 I (b = 5t/ R 58 — Fi 4k (Santa Cruz
Biotechnology) LAK 5 Trite ABELHI L 2EH R ESE ik (Santa Cruz Biotechnology) . 7F
HMIZ LA 47, 6— —JPk —2- JRFEM|BE (DAPT, Sigma) Geta ), Al A Olympus 2 fllsE R4t X561
3¢ Olympus LSCM FV1000 W% 10 35% G yz 5 e B »

[0105] 4 ENEF (Western blotting). 60 HES S 4b4ifif 24 FLAR—ANFLUL RIPA 2L
ZZ i (Biomiga) ZRAE M T HyZ EIE. EOEE/NRPTA CINTL /MR BLA B -MHC. SRPT A
MLC-2v LI FEHTANF N R AFTAMLC-2a /N RITA B —actin, APUBEIRIL smadl/5/8 LA i
samd1/5/8 2 HIH &, IBE)G 5 HRP 84 B9 1L 2250/ R B R PR i & o

[0106] & 1 HH hESC fTA4ECI4HL TR AP S5 .

[0107]
n(4f JiiY) Vmax(V/s) APA(mV) APD90(ms) MDP(mV)
et 6 73+42 T45+89#  147.6+26.8% -51.3 £ 8.2%
Ly R 36 12.8+3.1% 81.6+ 11.54 168.8+268%  -555+6.5%
LyEFE 42 11.4+28*% 868+ 124#  2858+526%  -623+86%

[0108] % 1 FH hESC T4 ULAHMIC R AP S50, BdE A FME & bRz, n E£on
TR %L . Vmax, AP 38K 1 B KIEZK SAPA, AP RIE ;APDI0, 90 % FEAR AL U451 AP Frak
i [A] sMDP, B K EFFK BT . #P<0. 05 5 bbAt #P<0. 05 HAH EL#: ;$P<0. 01 TAHELES ;DL

JtP<0.05 T AR Hots .

[0109] % 2 FIT oPCR WI5I¥571 .

[0110]
LA NREEEY| AnEILY| Tm
NXK2. 5 Acctcaacagctccctgactet ataatcgccgecacaaactctee 60°C
CTNT Ttcaccaaagatctgetecteget ttattactggtgtggagtgggtgtgg 60°C
IRX4 Ttcegttetgaagegtggte tgaagcaggcaattattggtgt 60°C
GAPDH Gaaatcccatcaccatcttccagg gagccccagecttetecatg 60°C
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[0111] &5

[0112] T DAMAERIHF AL, FA VSR hESC 73St 2 5 BMP J8 i i il DA S 48 R IR 5 5 1)
BELOTAE33E T OO E R AR 2 B RS 5 iR Y 35 hESCs [0 7 5 /0 B4k o SAAIE SEIX 5548, F2417
S AEAS RIS (8] 7] K% PR Noggin RA S LA 55 RAT A 72 14 1] o DL A3 ) IR Ji 448
M rF SRR T B ATTAE O IE & A2 BA B hESC 41 A O BILA ALt R A o) (49 0o LG 2R 2 Ak F
BATREE R B IR, FI A Noggin F1RAT X BMP A1 RA {555 1 AT DA 25 4 330 140 e i O UL
o4k, I HL4E 15 5 1% hESCs [A1.0 5 LA 5 O S LA Rr i o AR TTVEAN IR 7R
T OISR PR SR L], 1T ELE SR AL T hESCs 52 [l 43 A Rl AH %o 289 50 IR fify o 5 A L4
i Bz O SR ILAR B AR T 925

[0113]  Noggin I RA #5377 BMS189453 {2 3 . 434K hESCs B U I & A o AR IT O L
Noggin IZHEE, 55 2-5 K LAAS [H I 7] 8] % 2 Gedth im0 o UL 40 i 4346 hESC £5 324098 N Noggin,
Frid £5 724 58 HERASLI0 A R 7 A (SRR TIES ) - SR ER, 4
% 2 RIS 3 RZIEAFAE Noggin B, oL A4 A2 il , (HAE 58 2. 5 RAIEE 4.5 R [H
BB EERE . A4 KR 5 RZIER & SO (B 1B) » BEIRIL Smadl, 5, 8 K
GIZENE R B, Noggin PRI T BMP {5 5 Hve M (REZREEE ) .« Ik, LRSS BIWP 55
(R4 3 1 hESCs B0 IER 4 .

[0114]  DAAE R IIAE B RA 15 S PRI G O JUE #EL 48 M A2 B, $ o S 11 RA 15 5 AT A3
hESCs Al O LA LI AR . 442 A, BE RA A KR4, LA S RALDH2, £ 5% RA & i
AT RN T2 CREREIR ) , /R E T 40 IR 724 RA S S RE O b
WOE . AT AE B 1C B S ) s m FR AT 8 4-9 R[] B9 F-40 fi O UL 35 F= 98
RAL, TR T RA HIHIZE(E3E hESC Lo L4k ERIEEIT . I R4 ML B 7, 24 RAL 7E 58
6-9 KIEINANJG, OV B8R (B 10), EH RA{E S5 #IHIEHE T hESCs FI O L.
[0115] 42 Bk, AVLE A 75 4 RAEE 5 KA Noggin b3, DL AEE 6-8 K1Y RAL AbHE,
914 RIGFEY) T CINT 40 () i =48 i 4 B 7% 5 A LA Noggin AL B, 43 K280 2 50 %
+3.06% (FIME £ “PIEERAER ), 12 LA RAL A Noggin [RIRT AL, 730 8 38 fin 22
73% £2.08% (K 1D) o 1X—Z5 XA R T X 55 14 RILFRWIN T & RT-PCR 73 Hfr LI 45
PN . NoggintRATL ALEREFFEYIH ) CINT & NKX2. 5 FRIAIKF 225 5 T LA Noggin Ab#
(EE3Y) (& 1E) o B Qe R0 T 454% CINT, a — #il3) & [1 MLC-2a MLC-2v FiI B —MHC
(AL AR ST R AR RE (B 1F) .

[0116]  IHTTYEFIR(E 515 % hESCs 7R AA RN R (RO L4 . FH T XS A/ BRI IR
FEF 72 RN 4k B R A 5 A A5 ORI N B HE IX A 2 2R Bk i >0, BATTAR HY , S Bk
I 45 RS 5 U5 5 © 404k hESC /O JUE A48 g [ 00 55 L A0 M B0 22 LA R i e f b i ds , I
B AL AT R T 20R B hESC 77 AR [0 5 RE B o 23 B2 LA D

[0117]  NUESEIX PP AR, 75 14T K5 (1) 55 6-8 K IK) Noggin AbFRELFEYIH N RA B HAE
PUif RAL (B 1A) o« 7E404K 14 RJ5, NoggintRA Fll Noggin+RAL AbFRELF=Y)H CTNT 41 e 1)
HAAA R N50.7% 1. 76 %1 64. 7% 10.88% (& 21) « BRI A L) 14%
()2 5, Noggin+RA Kb F; F=4)  H4E 8 O WLAN Y K /NEE Noggin+RAT ALIEEZF=Y A (1) /)N
( ] 2B, D) . Noggin+RA b3 17 3= 4 0o L AN ML 1) 48 20 38 2 B L Noggin+RAT AR 1% 754
PR (B 2C BLKER 1), IR IEPIPAS [ 55 520 RAEAE AR AL O VLA M. #2218
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Sk, FATRE I 7 PIRREE F=40 1 00 2 i R PE R IA SE TR TRX4 FH MLC-2v [IRIA. 5B & RT-PCR
57K NoggintRAi AbFE 5 3= M, IRX4 RIELEEE 8 RHFUH L7+, IR HBIEE 14 K, H ik
Noggin+RA AbFEREFEM I 10 6% (K 3A) o 60 HESE SR S Yot TR, MLC-2v £
Noggin+tRAi Kb K 2 % CINT 4l e o 3214, {H7E NoggintRA AL ER 7Y P AKIS (K
3B) , 5 45 FLEN A — 3, 3R A R CTNT £EIX T R 364 b 38 7K SEAH AL, {H 24X
£ Noggin+RAL AbFR (3532 A MLC-2v miRIE (1] 3C) o FRATIE I I Gy Gy o R G B
FFHEE T Noggin+RAL AbFE \Noggin AbFE % Noggin+RA AbFR G2 [ ¢ TNT J2 MLC-2v (I3
1Ko 5 REKH, Noggin FAR AR5 F2Y) P L) 35% [ TNT BH PR 40 Hu [F) if % 3k MLC-2v,
DA 28 492 BN 725G 0 B MLC-2v 7 35R 1K (1 5) o X Se4s R I Noggin+RAT AR F=4
(19K 22 B500 LA H 2 IR i O ZERE LA ML, 1T 7 Noggin+RA AbERBE F=4) 440 0 JULAH e 2
ANFRIE MLC-2v [ R G A F 0o LA B0 P AR o LA B o SRATTIAS ST T B 9% EZEAGT N T RA A
RAi ZLFEERFRY)H B -MHCMLC-2a LA R0 58 IR RF (ANF) RIA, I HE R EIR, B -MHC
FETR Rl B 324 Th ¥ 25 355, (H MLC—2a AT ANF 7 RA AbFR ;524 T () 15K 5 T RAL L3R
B = RIS (FE 6) .

[0118]  FARIRFRMEYSE T T H 5 —M4ER RS 515 GO R O E RN R« B
T FL 3N &R Ge b B = PR Y8 1 1 5000 55 LA i (9 e S PR R DR AR T °, FRATT e e 0 FH L A
FRESAE LA™ A8 B IX RO B . JET AP RIS 3 (2 DO, AR
HOLEE B = Fh S BRI AP RO RV L ERE ) (B 4A) o SR, Noggin+RA 4bHE
PA K Noggin+RAT AbIE RS F=4 2 (B ) = 32 25 APs [ LLBI AN sNoggin+RAT AbFEES I
Wb 83% LA (n = 23) HAG L ERE APs (K] 4A, C), H APs FHREEIN 7] 7] 3L Al 2%
Mtng —— —FpEn s )k 4a %0 (& 4B, 2201 ) , i Noggin+RA AbHEIGF=Y)+ 94 % 1O AL
YL (n = 19) R NOFRE AP, IF HLITIAR AP [ 35 L2 18] A 86 il 2R A e g (1] 44,
BAMILAL C) o iXEesE BB Noggin+RA AbFE [E5 374 1 1K1K 22 B0 ULAH B A2 IR 10 55 B
VAR, LA Az Noggin+RAT AbFR R =4 (1)K 2 00 LA i 2 MRS O ZREDLA I . A BRI
J&, 7E Noggin+RA P A Noggin+RAL AbIR BT F=M A, BATHBEAT W 52 2 AAEAIF A4 I8 1 /=
B B APs i L4 *°,

[0119]  {E0 50NN F, QAT Ca* (5 5 AR AL —Ca * KL AFAE L1 5))
F1EEE S ORI Ca® kAL B b0 == UL b A 5K LS K 25, RURIE R
(145 327N, 78 NoggintRAL AL IS, 87. 5% (14/16) IR 4H M B 7R 7 AE XK HE
R« b A ) B L 2 28 B SE 0 A0 DA SN ST | Ca™ kAt , BRSO AR TULZM AL Ca ® K AEHFAE
(&l 4D, E) o 5 —751H, 7 Noggint+RA AbER 355244, 81. 8% (18/22) MIR4NMLfER T
BRI R (R0 2 3 A R i DR T K RSH I Ca” vk Ae (814D, B) , #2758 Noggin+RA
AbER BT SR A O LA 2 O B RE LR I . AN A IR R B 3290 Ca BRIV B 7220 52
PA B B A PR O LT B 1) B B W6 SRR AR T AP RO L 2L 432

[0120] T

[0121]  FEANIE R TR, OIS G BUP 15 5 R fEHE T hESCs fIO R 4. X 5
TR AE HTE FH Noggin {23E T O IE A AR 119/ BRVEAG T4 Bt 5356 73 H— 30 6 Noggin
Aob PR 40 0 5 A 40 A 3 — 2D BB B s, R i S TE R T (G-CSF) {3 T /NBRUIE i
FAUAAT AR IEAE R & B0 A RIS ™ . Noggin SLFFhESCs FIAR /L34 5E ™', I H BMP4
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se/NRIERG T4 B FERT AT FR I 7 XA [ 1 BTG T AR AE AL DR
T L Lo UL AR AIE 7 P BT 52 21 1 22 ) L Ao

[0122]  RAE S JZ IR 7 ANF 5 MLC-2a i) 22 7 ik, AL R 25305 T 60 H #e iy
Noggin+RA 2 Noggin+RAi ALFRAJI%5FEY) (& 6) o iX 55 Rosenthal 18 L HIHIF 45 FAH— 3L
HRPEDNR RGP BRA F IO R AR id. BUNAZ I, AT S H21R 840bp [#555
SMyHC3 Ja shFhric O E R B P E B AL (sino—atrial tissue)’.

[0123]  XGJRAEFL/N BRIRIG I CAERE 70 AR, RA 5 5 8 & L AR s, 0 = dy
JETESRZ RA B DL T 458 = BATRIHE T B, BB RA 5 5159 T 0 S48 7 AR 1E MLC-2v
7K 22 B0 hESC AT A [ Oy LA g 3202, I HLIX S 20 g B A 00 =5 LT BLEL 1 APs i Ca? K
tho HMUETE RA A EE G| 54 hESCs AU ALRE O FRE APs BA SR Ca™ KAEBK Ca * BE AL 1)
O ULAR M FRATTHI &S5 FAE ] T 45 R IRAE 5 0SB B4R 7R 1 52046 hESCs 1A 0 55 LA
M50 B VAR SO RAR, AERFF RN, RA 58 T H /N BRTR G 40
AL ENARRE . XK T XA BN 7 R BRZE R,
PR RE 5 PR IR R LAY RA R[]

[0124]  F hESC 74O LA M 53 5T 1 Fr 751 7B 1K) 4 P 0o R 2K RIS £E XU 22 hESCs £E O fIfE
BE R FR)EZRERG ' hESCs 7= 4 BAE N 35 0 2 LA I AE O IUE 5 A B R AT H
A BEARI AN RS 1 BT 77, bR 1 & T O B B 3RS T & hESC 1) 322G . 24 T2
SRR I3E R 7 /N BRC 2 AEL 40 AT L FH A% i i 48 A /DS SRR I 4 AT A b o s oK
HHAT = EThRe tE LB, $8n 7 AR AR tE 0 & O I ILAI AT 3@ B hESCs B #2431k 1
RGO RN ™ A IS B B E 1 B 574 3O B g% 4k, AT KB
A D BT DAE S N ] T O UE B e AR 7. 2T O UUB BT K hESC [ 55— Pk
s PR e AE RS P 7 KO LA ARV HOR BT AT BB AR SE ) i s D Uik
IR, IR O 55 B e O = RELAH AL F hESCs B R340, Fridk LR 44 5 38 2l i BT IR iR
T OV P RFER D3R R 5T S 2R T4 (iPS) BIARHS %, LEES L=
FEWLAN M AR P PR 73 A AT T R AN PR A 52 1 22 A A0 SR IR, 34 ] DA R 4R k0
Jr B> B 28 A 0 ) 40 AR AR

[0125] 225 30K -

[0126] 1 Chen, H.S.,Kim, C. &Mercola, M. Electrophysiological challenges of
cell-based myocardial repair.Circulation 120, 2496-2508 (2009).

[0127] 2 Schulze, G. E Z& . BMS—189453, a novel retinoid receptor antagonist,is a
potent testicular toxin. Toxicol Sci 59, 297-308(2001).

[0128] 3 Bao,Z.Z.,Bruneau,B.G., Seidman, J.G., Seidman, C. E. &Cepko, C.
L. Regulation of chamber—-specific gene expression in the developing heart by
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[0129] 4 Fu, J.D Z .Na+/Ca2+exchanger is a determinant of
excitation—-contraction coupling in human embryonic stem cell-derived
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[0130] 5 Xavier—Neto, ] % .A retinoic acid—inducible transgenic marker of
sino—atrial development in the mouse heart.Development 126, 2677-2687 (1999).
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