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1. SRS 40 b JA A O B T 2120 (BAT) 40 5 E f 40 i (A 40 10 7 325, BTk
RS

RIS T A MHR -1 BHIE (Sca—1+) A48 M40 ke AR

W Pk AR S E 40 Bt A B E R e gk AR AEE S BMP) -2, -4, -6 B -7 th—
B (1) 18 38 0 ARk 0 ik, 2 I ) A2 DA B ik 4l B i b B IR T 127 (BAT)
S0 R I 1 40 L ) R 1

BRE , W TR 4 BB HEAT AL OE , {8 BMP-2. —4. -6 8% —7 " — B Z Rl IA KL LA
W TR 40 Mo b B BAT 40 e 1 B 40 o B0 184

2. BURIESR 1 (0777, A

FE 5 — 40 M AR K85 57 0 b 15 9% AT b AH 40 e B, iz 5 R 25 AL 0. 1-100nM JiR & 25 F1
0. 1-10nM —#t F R Jr2a 18 (T3) 0. 1-5 1 M ¢ ] J FRILgenEngd (IBMX) 0. 1-50mM i ZEKA2,
F10. 01-10mM M5[WESE Fl

FEAL S RS ER T3 1058 A K B e vh B 7R TR A0 40 B

3. BURIEESR 18 2 (97735, BT T A 41 Wi 5 — ok 2 B0 T 240 & W B file
BMP-1. BMP-3. i AL Wl AR SG B ) B0 52 & v (PPAR(y ) VSRR BEEE X 2 /K a (RxRa ) .
JE By L T3 WEMEEE — Wi (TZD) 4R AL B R 5 35 Ol R L R sl L) el 2
(Wnt) B S AR KB -1 (I6F-1) R ZAKEF (BEGF) it 44 A= K57 (FGF) J#%
AKBEF (TGF) - a |\ TGF- B JIEFIRFER F a (TNF a )  EW 4 J 7% F A+ (MCSF)
I8 P B2 AR K7 (VEGE) il /MR AT AE A K R (PDGF) .

4. BUORVEESK 1 5, Horb B ik tH 40 MO E SR A B UL BT AU IR LR LR 2R R
O R ZR TR LR P ALZR B AR LR IR il 25 BB N LR IR 421, UL
NE I L GTRR)

5. BURIEESR 1 1751, b ik 8 40 Bt i fsL3RAS o

6. BURIER | B 7575, it 40 i iE L 7 22 /0 60 % Sca—1+ fH4H L.

7. WRIE SR 15k, Frp TR AL A Y 2 BMP—2 . BMP—4 . BMP—6 . BMP—7 371 b ) — Bk
Z R

8. BURIER 1| [ 751k, Hodh Brid b &2 BMP-7 o BMP-4 s,

9. BUREER 1§51, Hoh Brid B BAT 40 MR fE 1) 40 i 5 AR AL BE K Sca—1+ H.41 foAH
Lb, RIS T R R E B A (UCP-1) Fs S AU AE T (1) DFF45 AN K 7 A (CIDEA) o

10. BUREESK 2 (1751, AP s — g AR K R A0 & 20nM JR 5 25 R0 InM — 3 /P i R
MR (T3).0.5u M 5 T 5 FFEETRE (TBMX) 5mM b ZEKARFN 0. 125mM B[ESE

L1, 4R, M BRI E SR 1-10 2 — iR .

12. Z9ALEY, S RURIE SR 11 gn B BeRTa] 25 Ak

13, 4EEIE R AL, 1 B A7 2528 UL I 52 A7 25 A WA B A ) B I 2, i i A7
BT AT 2B IBORIZESK 11 iR (1) 48 fo

14, (RS20 S B E IR X B 7512, BTk 712604

Pk FEIRIT 2 RA X S

KERRNE SR 1-9 22— [ IESRAS I 4T BB 45 T 32 380 5, b i g v Rt i n =z
TR %R HAT BAT S0 51 (4 40 i i B
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15. BUMESR 14 (97735, b Brid & T4 s -1 BAYE (Sca—1+) 040 He A4 Hafit
MIRIERL 2077 [ H X B3R AT

16. BURESR 14 (7535, e BT 52 180 G /5 B3R 7 L PEAE 85 AR EEAR S R0

17, BUREER 14 (7715, JErp Bk 52 i) S Bl D B il A  FRARAREE, A/ sl g
X IR B R R RRURRE

18, BUREER 14 {9753, Je pridk 77 A7 A4t 1 n 52 30 5 4 (46 g U P2 1o

19. BUFZER 14 K757, Ho ik 2 50 St N

20. BUREESR 14 (17515, Forb prik 52 0 go e s
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BB R EMASY

[o001] IR BT BhIKIA ST BT K
[0002] 3G BURXS 5 B SL BAEBF ST e T 1955 8 No. RO1 DKO77097 AH I [IAS 1 =47 6
TR o

R s

[00038] A28 FFICAWE KB o7 NEREAE DL R 4R B AH OC 5 05 P (8 ) J7 A AL & 4. 51
B AR U0, AR A FFEEAE TR (B ande s ) 40 M B An i A b 4B T8 05 2 2R 1) T 5 T
(adipogenesis) VARG UL S8 58 BE % 7040 0 e €6 T I L 23 40 i JR B30 T i 4l i
A 4E BRI 7

[0004] x5t

[0005]  AEJHEE F T B sl A1 70 1 T8 A< i /o 9 e i 5 LAt 2 9 1) o e R R 9
FLEE A VR T A T 32 B BR A B I B, HEHEE B R AE 2 M Be R i N\ B Re & 1
THFE, 187 5 15 U7 4 B s Ta 10 A 2R i) e i AR 3R A K

[oo06]  JR T AL, SN A & —F, RIETTHRE, EHA 25 R /DE mitotic
compartment) , SLVF GG 4I ML ( XFR A A BRI 2R (white adipose tissue,WAT) 4
W) F /st e ( XA IR A2 (brown adipose tissue, BAT) 4Hfi ) Y
AN 534« BAT FTWAT 40 i 25 F 1) 78 5 40 = A=, X 48 18] 78 o T4 e e 2 2IE M R B
FR7R G| RN 2 R NR T 4 B &R, - dle w44 Al g 0 48 Mo /Y IR D7 40 B 54 WAT R BAT R 44
A0 Bk RES Ak BAT B WAT 40 Ja o #H 40 .

[0007]  Fifx, 76 #a 6 I I BT PR 4 B, T SR AE 1 808 U7 AT M 40 i b %558 2R S IR 3R R R
fiE (Timmons et al., Proc.Natl.Acad. Sci. U. S. A. , 104 :4401-4406, 2007) , iIX 7 B BAT i
R4 L5 WAT HIARZ0 AN [R] JF HLREAE X 40 o BLAh, I I8 s 40 i fii A7 B 7E /N B, o7
A BERERE U AR /D BRI SR UL SR 2 (7)) (Almind et al.,Proc.Natl. Acad. Sci. U. S. A. ,
104 :2366-2371, 2007) , K B B VLT B8 &0 BEAE 7040 0 BAT 41 MU B2 1) BAT 41 i 73 1L )48
4 M .

[0008]  WAT ZH 232 = BRIt A7 H I — MR ARSI I B2 (R4« WAT W WL T B2 T, B4 fih 4
PG RS UL R RE A . RIS ARA KM 200 31 400 42 WAT 4Ai . AL
NEA WAT Al RELL— ARSI A Z 10 fi5.

[0009] BAT 4L 5A EE R KRk (Nedergaard et al., in Brown Adipose Tissue,
Trayhurn and Nicholls,Eds. (Edward Arnold,Baltimore, 1986)) , iX &bl ki IAVE A48 A i
FRAY T TR 3 I P 7 P 7 A i P AR DL A i R T i Lo ir o 78 BAT H, KABSR 2
HTE SRR ) B A Bt 5 4 Cia D5 40 i ko T 25 10 4, ek 2 I UE SR 2R BH 2 ki 44 58
B IR O R VT 2 NS (AT AEJHEE BB PR e AR ERIRAT AR ) LA
JE Al (Duchen, Diabetes 53 (Suppl 1) :S96-102(2004) ;Taylor and Turnbull, Nat. Rev.
Genet. 6 :389-402 (2005) ;Lowell and Shulman, Science 307 :384-387(2005))

[0010]  BAT & HARMHECE E —1 (UCP-1) WERIAZ - FAge EIH#E. BAT- HOBIUME BE 2 VH AR

4
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F FIETEA IR RIR AN / 8 waste food energy. R, 5 FARIEE A L1 BAT &%
EREREE DG . /N B P DIBR BAT 3 T 7™ 5 MR IE , G838 1A TR B B A IURERE L =
i IILYRE R s I ] e LML, 35X — W0 B o HE BAT WA A S EE M (Lowell at al.,
Nature 366 (6457) :740-2(1993) ;Hamann et al., Diabetes. 44(11) :1266-73(1995) ;
Hamann et al., Endocrinology 137 (1) :21-9(1996) .
[0011] R EHAEIA
[0012]  ASCHR/DEHEFXFERRI, R —sk 2 ME RS RAERA BWP) LT
NMIHTIR 1 BAPE (Sca—1+) 40N/ 4L 9 FLIE ) BAT 4 M Bl m] iZ 40 fB 704k » X 4L BAT 4
i 2 BL IF 167 BAT 40, ‘&AL AT 3 4T FF BAT 40 ™ ST 10 46T J L 25 1y e ) 38 A= I 25 1)
HE 77 o
[0013]  “BMP— Ab 3 (1”7 HI7E AN SCR WK 40 e B N T3 5% 1) BUP 15 5 /& 3 (#
BMP-2. —4, =5, =6 fll / 8k -7 (5546 ) AP, “AN L7 ks @ AR EET e
T BWP 5545 KT ] LIS A SCHER AT A0 7 V238 5% BMP (5 5 4% 3, i an s i H S
TR R B US55 BMP 15 54% S 1940 &4, 60040 BMP 22 BK 4L BMP A% R /Ny 11/ Bt
AR RN D o 30 I A SCHER 1977 V05 I Sca—1+ g MRt S e AR P, X Le 4 i
EIYS RS R NINETL BN E R Ui
[0014]  —H&szjli g b, ASCHEIR ) k] VAL FE H G538 & BVP (5 S5 S R LS
YIREHE Sca—1+ HHAHBRAE (4915 2 AT 8 ) , M7= 42 BMP Ab 22 1) 40 B
[0015]  FLARSEHE T S Hf, A SCHER (1) 757 V4 B0 FEKs IX 26 BMP Ab B [F) Sca-1+ 41 R B AH 45 2
A% AT LK BMP— Ab PR K] Sca—1+ 4 i B F2 85 A8 B 70 40 Mo w] PR & L B S 48 2 sk
HAob T Bode s (LR aREERIEED . AEEA VTR ERAE R HRAHER . £
BT e IR CL e AL A S8k ) bgs v —Bekul, s AR BUP &b
PRIK) Sca—1+ 40 JURE, BT il 40 i B A0 5 A8 4 i 52 N B ol (0 IR D AL 2Rk A T 4 e i
K 52 R X G 1) BAT B4 20 1%, B30 2% 5% 7% 10%15% .20 % 25 % gk LA L
[0016]  —dbsijifiJy &b, T VAR IR AL ALY Sca—1+ 140 B (B, H 2D 60%.
41 70 %80 %90 % A& Sca—1+ HH 41 B (1) 40 J A ) 5 a0 A SC T IR A iX SE 41 o 55 e 08 12
BMP-2, —4. =5, =6 Fll / 8K =7 " [ — P sl 2 Fi 13 18 KT B MR AL S AT He e, A
71 BMP A3 1) 41 fd
[0017]  BEWHE R BMP-2, 4. -5, -6 Fl / Bk 7 15 5t T4 &9 mT L2 an BL R i —Fh
EEZLUP
[0018] () BMP-2. -4, -5, -6 Fl / B -7 £ IKEk& HIhRedt i B s ik, AR is 1t (4ot
BMPR-T F1 / 8% BMPR-11 %54k ) BMP-2. —4. =5, =6 Il / 8% -7 L frka L oh et A B a2
(0, s BMP-2. -4, -5, =6 1 / 8% =7 2, 4 an 30 /R 11 e BMP-2, -4, -5, -6 H1 /
B -7 2K
[0019]  (b) EefE (/o tnd m ek Aa s BMP-2. 4. 5. -6 Fl / 8L -7 5H DIk 454
P& /&1 BMP-2. -4, -5, -6 F1 / 8 =7 B3 P (45 1 BMPR-T F1 / 8% BMPR-TT % 46 3% 1 ) 1)
BMP-2. —4, -5, -6 fil / 8k -7 Bk & A Bussh 7
[0020]  (c) #iftl BMP-2.-4.-5.-6 Al / &k -7 15 54 &M, 440 BMPR-1 F11 / 5% BMPR-11
SEE T B SMAD R AL 1tk () /N 73 - BUR LB
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[0021]  (d) i i 7 fn &5 & BMP-2. —4. -5, —6 F1 / B -7 2 A /) J3 30 1 X B0 12 &
BMP-2. ~4. =5, 6 fil / 5 -7 MIRIEM /N1

[0022] (o) Hith, il Eets 454 BUP-2. -4 —5.—6 F1 / BE -7 344 & s ) BMP-2.-4.-5.-6
A/ B -7 5 BMP-2, -4, -5, =6 Fl / 8L -7 G554k (A an A SCHEIR () BMP-2. -4, -5 -6 1
/BT AR ) S E PR 78— 28t &, 454 BMP-2.-4.-5.-6 Fl / 5 -7 Ptk
ST SRR, ) a0 A IR % G 5 v BE DR BN 1) SR v B DL AR s B0

[0023]  (f) 4wl BMP-2.-4.-5.-6 fil / 8¢ -7 sREThAEME H BB IR . Tl i 1%
Al LU LRI 751 B cDNA J7 41

[0024]  7E— 85zl 77 o, BT iR b & W& BUP-2, —4, -5, -6 Fl / 8 -7 £ Ik 1% &
“BMP-2.-4.-5.-6 Hl / 8L -7 ZJKEUZIR” H T AU WA SCHE AR ) BMP-2. -4, 5. —6 1 /
8¢ —7 £ ke G, 194 3 N BMP-2. —4. 5. —6 1 / 8% -7 22 kel Hum ot A B, s g
N BMP-2, -4, -5, -6 fl / 5k -7 £ pRek G M BE IO IZ R

[0025]  7E—2LSTi 7 e, ik Ab & 42 BMP-2 2 ik, 19 4n A\ BMP-2, 441 41 i #4 BMP-2 £
JIK, it 4a & SEQ ID NO :1 Hha 5L fg 283-396 ¥ BUP-2 Z )ik, Jrdk Z ik nl LLZ EA LK.
[0026]  7E—2LSTi 7 e, rid k&4 2 BMP-4 2 ik, 15 4n A\ BMP—4, 4] 41 i #4 BMP-4 £
JIK, G 4a & SEQ 1D NO <2 W 5L R 293-408 ¥ BUP-4 ZJik. Tk Z ik nl LLZ2 EA LK.
[0027]  7E—28S2i 7 =, ik A& 42 BMP-5 £ ik, 151 4n A\ BMP—5, 4] 41 i #4 BMP-5 £
JIK, il tn4s & SEQ 1D NO =3 W LR 323-454 [#) BMP-5 ZJik. ik Z ikn] LLZ A LK.
[0028]  7E—2L5i 7 2, Prid k&40 2 BMP-6 £ Jik, 15 4n A\ BMP—6, 441 41 i %4 BMP—6 £
K, Bl nAa8 SEQ ID NO <4 s FEfg 374-513.SEQ 1D NO :4 Hha BE#R 382-513.SEQ 1D NO :
4 ha LR 388-513 B SEQ ID NO :4 " aJERG 412-513 [ BMP-6 £ JIk. FTiR £ iknT Ll 2
HEHZIK,

[0020]  {E—2850i Ty b, ik b5 )72 BMP-7 22 JIK, 440 A\ BMP—7, 18] 41 .4 BMP-7 %
Jik, 4 27 SEQ ID NO 5 g g 293-431 ¥ BMP-7 £ ik, Tk £ k] LLE B4 £ K.
[0030]  fF—Heszjfi 7 A, Aridb &Y 2 il BUP-2, 4. -5, -6 fil / 8k -7 £ kol & H
EEE R BECR D R R . BMP AR TT LLALEHE (BMP-2, -4, -5, -6 1 / 8K -7 ZmhIX ;
JANTIEA, Bk B BMP-2. —4. -5, -6 Fl / 8k -7 LR sk 5 — N ERE A3 7751 3558
TA AERR BRI A, i 57 AEREREX. (UTR) , B4k B BMP-2. 4. -5, —6 Al / 5k -7
R — R 5" UTR, 40 3" UTR, U1K B BMP-2, -4, -5, -6 Fl / BL -7 KBk
T AFERI 3T UTR s 2 MR IRAAL A0 FE B /741 78— ALty &, ik g s
JE BMP-2, —4. -5, -6 Fl / B -7 FEF R IAK TR 48 5 BUP-2, -4, -5, -6 Fl / B -7 &5 [
(I 7K T, 490 i il 4% =y BMP=2. —4. =5 =6 Fl / Bk —7 JEA % s o8 £ =y BMP-2. —4, -5, -6
F/ BY —TmRNA [IASSE . 7B 2ESLt 7 Sh, $é iR BMP-2. -4, -5, —6 I / 8} -7 BRI
SR 2 YR BMP-2, —4, -5, —6 1 / 5 =7 FE R A, 490 i ik N BH o R
JOAt (B U 5 1 sl S R 7 160 DNA 45 507 550 sTRIBR B T % oot (Bl S 3l
PRI 1) DNA 255407 530) 1/ B0 P IRV #2877 51 B L R i o 20 A FE A 6 R ) 5 8, AT SR T
BMP-2. 4 =5, =6 il / B ~7 & (Al 4 i) [X ol 58 ok % 5%

[0031]  —2BSLE 7 S, TR L IR 4 65 Bl d =i BMP-7 IRI%% 3% .

[0032] LSy e, AR BHAEIR T BMP AL T 1) Sca—1+ 4H 40 BofE o A6 —Se Szt 7 R,

6
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JIT ik 40 AR DA TR A A T S B3 i P o S /K fi ve ) SC P ik BMP-2, =4 =5, 6 AT/
o =T Z K. PR d ] DU A IR I L ML, B A N A . AE ST SR
P A MR g2 R TR AL i e R0E 2 /b — Bl LA B B, Bl HE BMP-2, —4. =5 =6 1 / B =7
ZGA/ B (B2 ) BIP B2 H . RIEH) BUP-2. —4. -5, 6 Ml / 5 -7 ZREH 5T
A1 A [ A, 490 L/ N 40 e P 3R IA 199 N BMP o, 7E — 85It 5 G2 v, i idh 40 i 7k 2 Ak, 451
UNRENSAERT IR P JC R M B SR

[0033] A BI—NJr AR T 52 m AR Sh i MR o BT M (IR 4123 (BAT) 4 R Ak
AR I TS R THA IR A SO A IR & T4 PR -1 B (Sca-14)
CD45 FATE Mac—1 BHPEIRIAH 20 10 ¥ 48 B RS 5 DLEORS BTk AR SN 40 R A 5 2 8 2 RE W e 2y
AR A A BMP-2. -4, -6 B ~7 o — B BRI RIE AL S Ak, 2 A A ) A2 AASE BT ik 4
Mokt RATHE R 2123 (BAT) 40 RF Ak i 40 Ja B8 B8 0 5 B8 4 B 4 S A i A T 2 A
TR AL BUP-2. —4, -6 B =7 A1 — B Pk IR KCF 2 LUR BTk 40 i A b AT BAT 48
KR R 40 M S 4 o

[0034]  AKHI Sy — T iR A TR RE 2 1 Sl IR T A 0 75 i o IR 2T G
PRIE TR EALH 2R B IR A IR S T4 GR -1 B (Sca-1+) < CD45 AT
Mac—1 BH 4 AR 4 M2 A 20 O AF 5 RHs BTk (RS AL 4 it 55 e s mme e fe db i IR A R A A
BMP-2.~4.-6 B =7 " — B2 P RIE AL G VR, Ak ) 2 A P it 4 B o AT 4
CUHENTZHZR (BAT) 40 a5 L P 40 M O 50 1 o 5 s 6 Bk 40 M e A7 56 DA R A A 4
BMP=2. —4 =6 B =7 Hh— B PR IA TP L LR BTk 40 MO A b AT BAT 4R s ik 1) 20 A%
EAR A DL BT 4 MU 45 7 2l B, P U5 TR AE 52 AN B i A7 20 42 =y iR 52 i %t
S HA BAT g M ik F) 240 M O 2

[0035] A< WY S J5 T B AL 7 2ol AR SCAM AR 149 7 92 ) o5 PO A4 ML AR DR B 7 T e A i
Aa] 25 BRI 25 A S

[0036] AU B — 7 H4R M T A1 MUk RGE. X LLAN bk RGO AR A, ik i
A7 BEA5 O A TR AR SO IR (¥ 75 5 26 1K) — B2 i A S R 2 T804, LR 5 i A7 A e T T
FRAE AR R IR R, B Sk B E (B8 .

[0037]  ARHILA A Jr R AL T A5 72 BUP A BT A e il —1 FHE (Sca-1+) 4H
MR EW . — L0, 1KLL fU Re s AR BN S ™ H.

[0038]  “JAYy” M AR SCRRAE (870 SO E # G ot O AR e AT e MR SO (AT 7 3
PR o s A AR A 4 DX O T el 5 B P sk 20 5 AN 5 5 Y 7 80 XM
TEAT KR AL RPRER A AR e, T 2 7K A P e B P 1), A o e ) 1 o

[0030] A4 “A7 &4 AN “ ARG Fl TASCRIEA IR I — S M A S D 2 B
WAL ] — BUN 8] (RS S sere 25 25 UK M BB S 45 25 ) i i O RCR s
B RIS 25 H 1T 5 2 20

[0040] A4 “ AN BUEFAE UL W45 b I TS 4e T TR K W ik A AT 136
T CNSEAR NS W R B AR G A SR ) o AR B I 5 8 3. %4
T A AR AEANBR TR L3l 0, ] N At R ARSI S 1 s SRR B Pk o4 288 A B
BB B A A R A SR ) 52 A B ARG AR I R LA R )
Yo AE—LEST R, I RN G AE—2ESEI T S, g 2 R 2N

7
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AR G, I ANEFE N B2 AR B o A — BESLif 7 S, ik 2 i %o AR AW FLBh 4, 41
WIS I BRAL BB Bt FHBIA, 19 Ao RAE A B il B 2F O B AR = o

[0041]  FHTASCH “ 73 B0 7 8l “Aifb i ” 2 K IReiEE BEEAAN SR B rid Bk
Y5 %) 440 i B2 2R R U A A A S B AR B 1 B AR S A BRI 0 T FE AR AN B A A T
REIARAL 2D T “ AN GH” BRAE L AN H AT T E R 30% (Hi
fIKT 20%.10% 8% 5% ) WHELE & & H B AP RT 7R X PR B & 8 A 7E SO R o “is
PERAY. [ BERaTT AR E IR EA AR, AT LEAAN GG B 7R3, R R
FEFRKFEAHIE P T KL 20% (BIUMKT KL 10%85% ) AR

[0042]  “JEJHAE (obesity) ” HIAEAR ST FR A2 RN SR — Pl i, I A 523X i A
IERR PR AR AR A A AT I B AR T 20 %6 BR LA b, 111 25%6.30%.40% 50 % B E £ . JIE
JRERE AT DA S AR B e 2 (BMT) 30 B LA | (5 4n 30-35.35—-40 BL B = ) B2 AT S H
un, Hz W o T FE R ) 52 10 52 BMIT 5t [ 04 30-34. 9. 1T FE B A2 6 5 BMI 6 [ 4
35.0-39. 9. 111 BEABRESZIAXTS BMI KT 40,

[0043]  “HBE” H T-AICZTR BMI Ju[HAE 25. 0-29. 9 K2 1A £ o

[0044]  FHTASC, “F40M” BERe® B R EF e M AT 2 AR R (Z2HE) .
“HHAML” 2fs BA 5T 40 R AR IR LAY T 40 e v 2K . AH4n e et B R 50T, 18
EZ RN

[0045]  BRAETIAE S, ARSCATH I BTA RBHE 4 0 1 5 AR W P e B AR ST i 5 3l B RN
I P BRI SO R SO IR T T A B B 7 AR R T DAASE AR A L
() HAt 238 ) 7 3 AR B o 3Bk g SR S A T T R, AR T PR SCrh R A
P R &R A B R B8 2 A N DL S A 228 SOk Il il 5 | 2 S0 F AR, H
MO OUT AR A Ui B AR H A 2 o

[0046]  FH LAF 1 40 il R B P DA SRS SR mT DL 2 i AR D B ) EG AU R P AR R

R 1 152 AR

[0047] & 1A J2& & A # tonT JIg /U 40 M ) 35 7 L 45 4

[0048] & 1B 2 HEARTIRT 40 L I G 46 . P 4l M ¥ B B RS R A28k e (BMP) 4b
H, JFHMAL (011 Red) O JeE RPN R B . XTHEAIME R 22 T BWP. PR (BRA
AR IIEAN U RTAZN T IEY A

[0049] & 2A [ 4% TE I S5 s A1) s B RT-PCR VP (B fi T 45 52 BIP 14046 €2 BT I 7 40 e
i & 1 (uncoupling protein, UCP) % S 4l R FE T ¥ DFF45 AR EA 1~ A (CIDEA) 1)
Fik. MMM ZEEE T BMP. P << 0.001, P < 0. 01, *P < 0. 05,

[0050] || 2B J& H UCP-1 #1 B — T8 & A (KIRe e DL K A e BN 4 . B - TE S A
SR Ky ERERT I,

[0051]  [&] 3A F1 3B S/ YHIZL O Be (ke R4l e (A) FHE s T BMP-7 (4 (B) MM fvo
PetaiRk (BoR AL ) KSR 2. MR EHE it w] LIS 28 2R D7 -

[0052] || 4A 4T IR o T I F 7 B RT-PCR VMY (1054 8 440 o 0 52 55 T BMP—7 (1) 40 Jfa v
AR BOE 28 v (PPARY ) JJIRITIRES & 821 4 (aP2) VIR R & il (FAS) .
CIDEA 1 UCP-1 [3RIE . &5 AR R M AERS 1% R4 MU iy 1 40 B .

8
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[0053] &1 4B 45T STrn T 0 HE 41 Hu 5 % T BMP-7 B4 fe cAMP 5 3 [ UCP-1 K1k .
TR P UCP-1 Ab BRI TEAE A cAMP AT IR TE o

[0054]  [&] 5A-5C J& MWHBEILAY BE 12 BMPT AL FE K] Sca—1+ 40 M (9 4%, 3 ik 40 i )
JMEL 0 (0R0) et KPP IR BAR . X IAZH MU AR B85 T BMP. JetaiR (WoRA4i(e) (41
BoRIR R

[0055] 6A I HUSE Z 7R T FIH FACS 343 1% Sca—1+/CD45—/Mac—1- 40 f fif 14 .

[0056]  [&] 6B—6C [ £&TE Kl B F Ll 4 U AR VP4 1K) Sca—1+/CD45—/Mac—1- 4l a3 1 |
FAARICIE T Bk B 4.

[0057] [ 7TA-7N R TE B Eon 7 HI A a2 & RT-PCR 76 28 5 1 BMP—7 [ 40 Jfa B i [ sz )
BIFRICYIK o Bk BoRTE R T BMPT 40 Ul 22 2 45 4L .

[0058] &1 8 4% T I (T %) HEL 4 i FH 2 5% 1 BMP—7 HI 4L cAMP 155 3% UCP-1 Rk .
M UCP-1 A EEAF RN 45TE EIE R cAMP IR ACTE

[0059]  [&] 9A-F J&—41 6 K BB . 9A.9C I 9F 7R T AL BMPT 438 (XTHR) 1405
H 8 8] BAT (BAT) (9A) \JZ F BRI 4HZR (SQ-WAT) (9C) APy i (A €8 fig i 202X (EPT-WAT)
(9E) 1) Sca—1+ 4l e, 9B (140 M5 25 BB IFIH] BAT (BAT) \9D HI4N M/ & B B F A igii 4
21 (SQ-WAT) \9F 4 i 7 &2 B NI iR 28 (EPT-WAT) , ‘B4 1354 BUPT 4b2E (BMPT) .

[0060]  [¥] 10A-10B ({45 TR B 7R 1 43 5 H JE TR BAT (BAT) B2 T EHEA IR I 4147 (SQ-WAT)
M HE A ESRITAZR (EPT-WAT) B4 e b IR T B & il (FAS sA) MRS 3 -1 (UCP-1 5
B) MIRIEAK .

[0061] & 11 72 SWom MEREGTHE /N, (129) FUACREMGT 0] /N B (B6) 143 BS IR S Sca—1+ 4
SIS

[0062] 12A-12B [ TE B Wom T A IEBLIE N B (129) FIAE A ) /N B (B6) Hh 43 15
[1)£5 BMP AL (1) Sca—1+ 41 i+ UCP-1 1 PPAR v [IZRIE/K T,

[0063] 13A-13D 2926 B K% . 13A F1 13B R T B M2 BUPT 4bFE ) Sca—1+ 4%
ISR AMMERME 10 RIGHEEG . AEABAEL MRS R EMZ L 13A 1 13C. BAER
GFP 4 fafe 40 (P& 13B i1 13D) B, 4 Mo I HE B 6 T iR o

[0064] & 14A-14F {1115 Bon R T 45 BMPT AL BE K] Sca—1+ G4 (0.5% )6 85 1 40 ML I i B
MR . VIR R BIESETCEAMMERNZ AN R FHEE 10 RAEZANE A
&9t (epifluorescence) KBk a7 et HHMERIZIML. JREGHOREE = 200X,
[0065]  [&] 15A-15F [#1 45T I&] 7 A BMP—7 . BMP-3 . BMP—4 B & AN B (C) AbBE it ks T
WL Sca—1+ 4 g rf UCP-1.Cidea.PPARg FAS. JL4H e 4 2% (Myogenin) Fl MyoD [ 1A
7K

[ooe6] & HEHFFIA

[0067]  AAFFEEAL T IJUH T T4 M52 3 0 % BAT /KPR / skThBER 20 &4 DL & Ty
2 AN 26 5280 G 96 T I JRESE AR B H DG 1R 5 9 U i » L B SCER Bk Ol IX 28Ty
VEALHEE R AH 40 M R e 2 (B T RE S Sr 4k g BAT 401 i rAH 40 B ) 43464 BAT 41 e &R
B MR R Ao BRI UL, AN AT 2 /Do T FE R R I, BU A B TS KA A
(BMP) AbFELE T4 MR —1 FHME (Sca-1+) HHANMIBERS 7340y BAT 408 R sk & %40 iy
R IEMARSCREIR I, 1K L0 AW F0 7 v5m] DU T34 I BAT 40 fe =0 / s re i /

9




CN 102083969 A WO B 7/34 T

SPR i BAT & WAT 40 EL 2R, AT VAT 52 3R G 110 I JREAEE AT PR H 2 140 99 R JiE o
[0068] A SCHEIAR— L5 LA FEEAE BMP AL FH ) Sca—1+ K40, FTid4H 41 i & FH RE g 12
151 BMP 15 5 & R IR B I o — MR UG, P 75 A A 46 B2 B8 42 51 BMP 15 5 & 2 = 4k
AR (Blhn S 2 BE TR ) AHANHY, B0 Sca—1+ AHL40 JURE, SR 555 BMP 35401 Sca—1+
M (b — A e HEX R4 ) BAELS 2R % . A Id AR AT LA ES BUPs
G (It E 8 A B S BMP [IRZ IR ) AT/ BURE US4 BMP 15 S5 SRR, B i
T PUARRGUAR B B 2550 R AR A i) AE— S8 Sy R, AL BN AL RR R 41 i AR Ak
TR TR AT RIE BMP 2, —4, -5, -6 fil / 8 -7 £ k. RGBS T2 0% . XK
SR TRRALIS Sca—1+ tHEE At AL S e A R G I N . HoAtfb S S0P A Rid

[0069] 4 fiufs 7Y

[0070]  3&EA FHAEA SCHER IO 7V 40 R A FE T 4B H IR -1 BHME (Sca-1+) 141, 1
W FLBIY) Sca—1+ tHANML . Sca—1 & 18-kDa [FIFESE LB AREEVLEE 4 2 R 2 . %R
AT AE Ry 3 i 40 M RN A7AE T 20 20 A 40 B )T 40 MR ARG . T AR A FFI Sca-1+ #H
YN M r] DL Z P U3 B o B B R RS R 490 B 8 UL BT A0 BE  ELR D L R B
FUBR HF BT ZE LR RE fiiss (calvaria) EBE./MEAURITAR (BIURIAL DR ) . 1
— S 7 2, Sca— 1+ AL B R AL, B A0 E B UUVIOR . 7E— 285 7 &, Sca-1+
A0 M3 B PRI AR, Bt g 0 B

[0071]  Sca—1+fHEH AT LS S RE k1 2 REME RN A REMERY, JF HLoT DR IE TR 785 £F
— s S, Sca— 1+ AN ML EAENL R ERIAH 4TI . AE— 285077 2, Sca-1+ tH 41 i
AT AN TRIE T (B an s AL EE 7 o046 ) GE 2 RE4i iR 2 BET 41 M. 31X 2840 o 75 A4
SRS T 2 Re T UM, B 4585 4 1PS 8K 1PSCs ( £ n] 2 WLG) 40 Nishikawa et al.,
Mol. Cell.Biol.,9 :725-729, 2008) .

[0072]  Sca—1+ #H 40 M i i ff 2 — BN 2 B 40 M 3R i R A AR e AP R Sk . 7]
DL T2 58 Sca—1+ #H4H B i 7 Yo M 40 J 38 A i 46, (AR T Sca—1. CD45. Mac—1,
CD29 (B B 1) . CD105 ( Py 2 & 1 (Endoglin) ) CD166 (ALCAM) 454 1 (desmin)
WILEEA (vimentin) Ml c—kit,

[0073]  7F LSz 5 Z2rh, A LB I Sca—1 K% 5E Sca—1+ FHMELN M. B ACH B
A, AT DLE o S 0 L Ath 41 o 2% T bR 10 )2k %5 58 Sca—1+ tHAN M. 7 —2Esjli iy =, )
DL T A SCHER 9 777220 Sca—1+ FH 40 M2 40 Mo 3R T AR 04 CD45 AT/ B3 Mac—1 BT, 4]
W gn e n] L& Sca—1+/CD45—. Sca—1+/Mac—1 8% Sca—1+/Cd45—/Mac—1-., fE—LE52 )i /7 &=
1, Sca—1+ tHAN M AT LU Sca—1+/CD29+ 4 . 762850l 7 %, Sca—1+ HH 4 fiun] LU
Sca—1+/CD29+/Cd45—/Mac—1- 4. {E—4E5J )7 S8, Sca—1+ HHAH W] LA LA T 48
M 22 [ AR IC A CD29+. CD34+. Cd45— Mac—1— F1 CD117- P —BRZ Rl Sca—1+ 40,
[0074]  7E—LE5Zjli )7 R, % 3 Sca-1+ A2 J5, 7] LAY Sca-1+ MH40 fR i L
() HL AR M 2R i bR 4, ATl anadE— 32 R AE AT/ BAA A 40 R 1 B o 8 2, BT DAVRARY
Sca—1+ i J i fif s FALAR I I 4 Mo 3R T R IE , P dr id A R (AN PR 1491 i1 CD29 ( &k
HE B1).CDLO5 (P RzHEE T ) . CD166 (ALCAM) &4 2 11 B 85 1. CD34, CD133 Fl c—kit.
[0075]  — H.35E Hh AL 40 e LA 802 Al e R s ic4y) (140, Sca-1), H T-iX 240 jiu
TER S 5 A B AV SR 10 7 V2 AT AT L0 o S8 7 Y0 A 5450 G, S 32 B T & i
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L BOGHE A 3 ik (FACS) Bt A5 B2 B5 FRAON L, B 7EM) FH T T 4l e A= 1) 4
R AT SR, DLROX S VA A G o R e T7 7%, n] LA B Al AL fl / B 4E Sca—1+ FH
Y B Sca—1+ 4H B BE, 151 4IX A (1) Sca—1+ FH A M Bf, Horp 2220 60 %, 491l 4n 70 %6 .80 % .90 %
B 2 (A2 Sca—1+ 4 i

[0076]  7E-—HLsijt Jy &, T LA I 40 M () 5 e L 2 B R/ B0 AR RS Sca—1+ 4l g . 141
U1 Sca—1+ 4t B m] LA A ZH B CRBONLAS $RAT , 451 0 56 15 L R0 5 2 ) OR8> (American Type
Culture Collection).

[0077]  FE—485)t 77 S, W] DUR) I BRvE 4 B s FR B 73 B Sca—1+ 40 g 5ol Bl 4H
WREREAT B 7 AT 3R AT 58 K & 1K B ik 48 o

[0078]  {E—4ESIi Ty ZH, Sca—1+ AT AORAFAEIR A T o 4 40 M PR A7 A8 B T o &
B A DL AR A P IR AT AR LE 41 B 1) 5 VAR AU L LA

[0079] 4] “ JEAX4H L ” AL 6 MR FLB W) A 22K 7 25 ) 40 L BV i R AR E I 4 i (7E
EARERE TR, BT E 2008 W AR 8BS 78 A 2R 72 B 2 00 ) ORI T AR SME A Th A7
TE R 40, B0 HE S — RIS IR B 4 B R AR T IR Se R 72 40 M (R A e . 44 3] “ IR At i B
“CHN MR TR T A G BRI IR 4 . IR ARG 2 B AR AR — B IR IR AR 4T
T 1P 440 AR

[0080]  JRARAI AR A4l e v LA 2 A AL 21504 , A0 45 ] LAAE RS 384 T DR 4 A B3 ) 4 e
FA ., ARIE LS T BMP Ab PR B IV 52 100 S s sh ) T 3R B ARl e H ] DL kA
I, AN RS2 AR 52 RN 5, 30 A2 AH R A A, LIk S B A A 0 52 i 0 % ) SRR AR i
DRAGF ARG FEIX LO A0 W (1) 77 325 A AN A N o

[0081]  JITiR 7735 m] LAALHE ST Sca—1+ #H 40 MOUbAT & 05 56 IO A 368, 491 ™ A6 BT /5 K/ I
S A0 MO PR B S T AN MO, 48] L 40 R R 1 B 2 0 B DA 25 2 0 SRV T ROR, B
TR M AE BMP VAL 2 BT JE B AR E AN MO 3R o A0 MO8 A s e 2 FH BMP Ab B
I, T LAFEBEA BMP PRI 450 1 40 B s 75— BUINT 1], SR 5 FE RS A 2152 30 % 2 1T, 76 BMP
(PN oL T BE g — B A (B, 1,23 BREE 2K ) o 4 nT AYERAE AT AT e (49 an7E 55
B PBS ) DUEFERHE AT BR 22 A Vs 44, B0 46 BMP BAE KOS 92 il oy o P 7 40 u i i AN
7], B ke T 2 PP R 25, B HEE AN PR T4 L 40 i 1) FH & &1 DNA 78 4% G 41 o b 16 Dh BE K~
S YL AR M I RE NGB AL (5040, R DA FH R A0 ek B 52 SR A A PR ) DL 2
GRS R AIE AR U £E— 2852 HE 77 2+, BMP Ab3T-40 e BF A 45 42 20 107, 10°,10°
EIEZSA 08

[0082]  BMP AbPHF) Sca—1+ 4i il & BA MR BUP {5 5445 (40 BUP-2.-4.-5.-6 F1 /
8¢ —7) JKFI Sca—1+ 40, Horh BMP (5 ‘5 & Skl i BRI N ST Ikt mr. v Bl
AR, LN ) B AR SRR AT 77 5 G 5 40 i Y 1) BMP 15 5 4% 3, 491 il i FH R 8 1 58
BMP 15 5 & T IAL-5 4, 51101 BMP £ IR EAZ R AL B 40 i o 80 It AR SCREIA 1 77 235 A0 ) T
AL S AEA K BHE [ H . [Tt , BMP AP 40 f 5 v] DLBFAE W] 25 Ak, 41 an
TIRAFERASAE o AT 25 H B0 "I A R U2 F A0 AR SO B A4S S5 FH 2 R0 40 v PEAR 25 A
MPTAEHR S FREE / AT DU PTG SR )5 . — RO UL, 40 g 4k F5 72 C Bk
Ao L YIE D AT X RS R FE AR DA o BRSNS 75 5 a0 S 0 T
WAV AT B DL, X FRIEH ] LU T AR WA G #batEid i s vtn]
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L& FERIZL BT

[0083]  Friddifn] LLE B KRR A AR (allogeneic) BiF I (xenogeneic) o 7
— RS 7 FE P, A SO 1) 7 R AT LA S AN SZ N B R SRS i MR, A e T 4 e gk
ATREFE R/ B R LASRAT A4k 1T 40 MRS, an A ST i FH e 3 5 BMP {555 1% 3 (10357 b
PG B 40 B s A, DA 4 A AE 21 20 B AT R — 218 G b o 78— 285l 7y %2 h, 4
J A (R h S A (R B S P s an S, W] DARR AL G e Pl >k 7 1= 40 i HE I

[0084]  FE—4LSIj 7 &b, H TARSCHEAR W 7 MA G H) Sca—1+ tHAI iR LA — B £
Pl BMP 52 4, 5 1 T 9B 1T 7 BMP 52 1.

[oo85] EIEASKAEEE (BMP)

[0086]  #F LSt 7 S, REMEIE B BMP (5 5 /& S AL & A K sl 16 BMPs - (43
BMPs, 22 JIRFIIK ) o

[0087]  BMP ¥ LK FEBRIER KR, Bz 5kt kE U LA LG 24K
w4 B (Kishigami and Mishina, Cytokine. Growth Factor. Rev. 16 :265-278(2005) ;
Chen et al., Growth Factors. 22 :233-241(2004) ;Yamamotoand Oelgeschlager,
Naturwissenschaften 91 :519-534(2004)) . EF 18 7 BMPs £ 5 I 4l j & B 1P A
[FI B R 3EAE R 5, BMP—2 R 4 02 R 1) 78 J51 40 M B 6 25 S Al i/ S G 42 F
A M ET 2 (Butterwith et al.,Biochem. Soc Trans 24 :163S(1996) ;Chen et al.,
J. Cell.Biol. 142 :295-305 (1998) ;Chen et al., J Cell Biochem.82 :187-199(2001) ;
Tang et al., Proc Natl.Acad Sci U S.A.101 :9607-9611(2004)) . H:4F, BMPs il
CL5E M 3 A RT IR W 4 B K434k (Sottile and Seuwen, FEBS Lett. 475 :201-204 (2000) ;
Rebbapragada et al.,Mol. Cell.Biol. 23 :7230-7242(2003)) . {H 2 HAhAF9%T 5~, BMP-2
W [R5 AE 25k EX] Msx2 £ 22 16 1) 78 J50RH 40 1 A 910 o) B 0 T8 B2 AL JF A2 ik i & 4= (Ichida
et al., J.Biol.Chem. 279 :34015-34022 (2004) ;S. L. Cheng et al., J.Biol. Chem. 278 ;
45969-45977 (2003) ) o

[0088]  BMPs Z5&e s 1 BRI 11 R 22200 / 75 s BRI~ /A 525 1& —Rla. Rib A RIT, X
LA A PRI Ik SMAD £ 18K p38 A 2243 R AL B S (MAPK) dHAT(5 515 5. BMPs 24
LR BRI RV Z 7 s R (BREIRMG R AR E S B R AR CE
BRI AR AR AR (AR ) BB Y. E AT A LR AT 1) 8 AL 5T B s TENR D
O N R R AT & BMPs B 7K T mRNA 26 IAFNER 4 Fie

[0089]  BMPs & #% H T Il IK V& 97 B F1 3K ‘B 9 iE #7175 Einhorn, J.Bone and Joint
Surgery 85A :82-88(2003) Il Sandhu, Spine 28(15) :S64-73(2003) it T B4 BMP [
AR o BMP Z ik (40 BUP 2 ik ) B & & W4T IT AL &4, B4 BUPs 72
AN AR UAEE 1, REAE U N JLRE4E M I AR A R IS I . BAR A SCRIA 2 N EE AR
BN G ] CLBR A =2 4 2 40 (1) PR B 52 38 2 o — At , W] DA o B B, 461 a0 44
4R E B SE I [RIVE 2 o X [m]E H RT AR R AR s L R T R E , R R IR
AL (40 Homologene 45 2 ) -4k H Ant b 28 5E B i) RIS 4Y) o

[0090]  IE & A< 3¢ 4 iR ), BMP-2. -4, -5, -6 1 -7 & 5 i @ g 7 40 Mo 2 1k,
BMP-2. =4, =5, =6 il / 8% ~7 4b 3 Sca—1+ 41 41 i & 1F #5 ¢ A5 W5 4 2R . B ik
BMP-2. =4\ =5, =6 Hll / BY =7 s & GnICFERE BoAH SR RE (B At <  JBE B B e ey Ia
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1E  fe i AL AR g L s B At e ) 0 105 AL A DS RE IR T 2 W R 25490 I R R X B AR o
MR, A ST 1) 5 AR S HEIR 1K BMP AL BRI Sca—1+ AU BF RS HE 45 2 4 o
[0091]  J&E H TASCHEIA I 77 1) BMP 445 -

[0092] BMP-2

[0093]  BMP-2 HJKJE 2k 396 PR EEER, i1 T A4t {k 20p12. Wozney et al., Science
242 (4885) :1528-1534 (1988) F A TF T A BMP-2 (A% HF BRI 2 FL B2 1741 . BMP2 J& T34k E
K- B (TGF B ) MK K. BIEAKAEEEE T HIEK, BUP2 52 5 Yy ta 7k i) st A4 — ik
ATHENLAEAE (WL58) Ml EeZE R B R AR 2 W 5l VLR T B i 0] 4o
PE PAX3 R RUR AT LA Mo A i, FEIE L SOX9 7E SHM i FEH IR )Z2 K IE .

[0094] A BMP-2 41 F s . S 508 38-268 /& TGE B Rk &5 M3, 291-396 /& TGF B K& N
RIMGERIE . EIERE 283-396 f& Ik, Wozney et al., Science 242 :1528-1534 (1988)
R T,

[0095] 1  MVAGTRCLLA LLLPQVLLGG AAGLVPELGR RKFAAASSGR PSSQPSDEVL SEFELRLLSM
[0096] 61 FGLKQRPTPS RDAVVPPYML DLYRRHSGQP GSPAPDHRLE RAASRANTVR SFHHEESLEE
[0097] 121 LPETSGKTTR RFFFNLSSIP TEEFITSAEL QVFREQMQDA LGNNSSFHHR INTYETIKPA
[0098] 181 TANSKFPVTR LLDTRLVNQN ASRWESFEDVT PAVMRWTAQG HANHGFVVEV AHLEEKQGVS
[0099] 241 KRHVRISRSL HQDEHSWSQI RPLLVTEGHD GKGHPLHKRE KRQAKHKQRK RLKSSCKRHP
[0100] 301 LYVDFSDVGW NDWIVAPPGY HAFYCHGECP FPLADHLNST NHAIVQTLVN SVNSKIPKAC
[0101] 361 CVPTELSAIS MLYLDENEKV VLKNYQDMVV EGCGCR  (SEQID NO :1)

[0102]  BMP-2 s A 22 IR RE D & DU AN AT BRI N Bl 2R A0 A7 i, A1 PO~ ] BE
H) A, 20 UniProt entry No.P12643 ;HomoloGene :926,

[0103] BMP—-4

[0104]  BMP—4 53 8E FE TG X i R 3 48 R E R TE S 3 245
FEY, BIP-4 AT R H IR A rn. 2 FEIR 41-276 J& TGF B Aif JIK 45 74 35, 302-408
72 TGF B ZFJk N Kimas itk . ZIERE 293-408 /& #Ik. Wozney et al., Science 242 :
1528-1534(1988) H &L T /741,

[0105] 1  MIPGNRMLMV VLLCQVLLGG ASHASLIPET GKKKVAEIQG HAGGRRSGQS HELLRDFEAT
[0106] 61 LLQMFGLRRR PQPSKSAVIP DYMRDLYRLQ SGEEEEEQIH STGLEYPERP ASRANTVRSF
[0107] 121 HHEEHLENIP GTSENSAFRF LENLSSIPEN EATISSAELRL FREQVDQGPD WERGFHRINI
[0108] 181 YEVMKPPAEV VPGHLITRLL DTRLVHHNVT RWETFDVSPA VLRWTREKQP NYGLATEVTH
[0109] 241 LHQTRTHQGQ HVRISRSLPQ GSGNWAQLRP LLVTFGHDGR GHALTRRRRA KRSPKHHSQR
[0110] 301 ARKKNKNCRR HSLYVDFSDV GWNDWIVAPP GYQAFYCHGD CPFPLADHLN STNHAIVQTL
[0111] 361 VNSVNSSIPK ACCVPTELSA ISMLYLDEYD KVVLKNYQEM VVEGCGCR(SEQ ID NO :2)
[0112]  BMP-4 [l AR B 2 IRBE T & VU AT BRI N SERE AL AT Ko £74E V152
2 A AR, S0 UniProtAccession No. P12644 ;HomoloGene :7247.

[0113] BMP-5

[o114]  BMP-5 i &E I R 2 a0~ Fron B 454 N2 BRI . BMP-5 i R ECE HIE B
. Celeste et al., Proc.Natl.Acad. Sci. U.S.A. ,87,9843-9847, 1990 H &ML T & ¥
1
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[0115] 1  MHLTVFLLKG IVGFLWSCWV LVGYAKGGLG DNHVHSSFIY RRLRNHERRE IQREILSILG
[0116] 61 LPHRPRPFSP GKQASSAPLF MLDLYNAMTN EENPEESEYS VRASLAEETR GARKGYPASP
[0117] 121 NGYPRRIQLS RTTPLTTQSP PLASLHDTNE LNDADMVMSF VNLVERDKDF SHQRRHYKEF
[0118] 181 RFDLTQIPHG EAVTAAEFRI YKDRSNNRFE NETIKISIYQ IIKEYTNRDA DLFLLDTRKA
[0119] 241 QALDVGWLVF DITVTSNHWYV INPQNNLGLQ LCAETGDGRS INVKSAGLVG RQGPQSKQPF
[0120] 301 MVAFFKASEV LLRSVRAANK RKNQNRNKSS SHQDSSRMSS VGDYNTSEQK QACKKHELYV
[0121] 361 SFRDLGWQDW TTAPEGYAAF YCDGECSFPL NAHMNATNHA TVQTLVHLMF PDHVPKPCCA
[0122] 421 PTKLNAISVL YFDDSSNVIL KKYRNMVVRS CGCH(SEQ ID NO :3)

[0123]  j%h BMP-5 22 4 A A & SEQ 1D NO :3 {2 JER 323-454, [ 2 IKBE &4 1Y
ARSI N EREREREAL AT S DY AT BRI B, 2 W, UniProtAccession Nos. P22003 ;
QOH547 Bk QINTMS5 ;HomoloGene :22412.

[0124]  BMP-6

[0125]  BMP-6 2 #CE 4l il 74k 1t B /- i i), 2 5 R s S IR RARIR T, LK
JHFA AL 4 BRI 534k . BMP—6 BN BUBENE A7 , 70 I 19 B AL 7 T B A 438 . BMP—6 ( T
) A2 57kD B H, K 513 MEEEMR, A1 T ALtk 6p24, EKEEF] 5, 187,076 HAFT
A BMP-6 FIAZEF R RN FE IR P4 . TN BMP—6 24 & B M BT 2+, R 5 VI 7= 2k 132 4>
FIERE I AL K, b8y 78 K4 15Kd. sEVER K BMP-6 &2 IKBE & = 1] fig
(1) N IEPREREAGAT AL WETE BMP-6 25 14> 7 1] BeJe 1k 4 BMP-6 il T4 it A4
TR F B N KX, 2O A GHHLE A T6F B (N Lid#E (Gentry et al., Molec.
Cell.Biol.8:4162(1988) ;Dernyck et al.,Nature 316 :701(1985)) /L. A BMP-6 Rij{k
WIFFR. MBI A EHE SEQ 1D NO :4 & LR 374-513, HAhyEM: BUP-6 £ Jik
455 SEQ ID NO -4 Fh 2 LR 382-513.388-513 Fll 412-513 [ £ Jik.

[0126]  MPGLGRRAQW LCWWWGLLCS CCGPPPLRPP LPAAAAAAAG GQLLGDGGSP GRTEQPPPSP 61
[0127]  QSSSGFLYRR LKTQEKREMQ KEILSVLGLP HRPRPLHGLQ QPQPPALRQQ EEQQQQQQLP 121
[0128]  RGEPPPGRLK SAPLFMLDLY NALSADNDED GASEGERQQS WPHEAASSSQ RRQPPPGAAH 181
[0129]  PLNRKSLLAP GSGSGGASPL TSAQDSAFLN DADMVMSFVN LVEYDKEFSP RQRHHKEFKF 241
[0130]  NLSQIPEGEV VTAAEFRIYK DCVMGSFKNQ TFLISIYQVL QEHQHRDSDL FLLDTRVVWA 301
[0131]  SEEGWLEFDI TATSNLWVVT PQHNMGLQLS VVTRDGVHVH PRAAGLVGRD GPYDKQPFMV 361
[0132]  AFFKVSEVHV RTTRSASSRR RQQSRNRSTQ SQDVARVSSA SDYNSSELKT ACRKHELYVS 421
[0133]  FQDLGWQDWI TAPKGYAANY CDGECSFPLN AHMNATNHAT VQTLVHLMNP EYVPKPCCAP 481
[0134]  TKLNATSVLY FDDNSNVILK KYRNMVVRAC GCH(SEQID NO :4)

[0135] A BMP-6 2z 4R ME ( &l Tamada et al., Biochim Biophys Acta. 1998,
1395(3) :247-51), W[ UL I EASCHEA K1 7735 . 2 L UniProt Accession No. P22004 ;
HomoloGene :1300.

[0136] BMP-6 1] 45 2. Jx X ¥8 97 Fl %2 &= 1F Boden et al. (Endocrinology Vol. 138,
No. 72820-2828) AR

[0137] BMP-7

[0138]  BMP-7 [F]#f )& T~ TGF B K . & R HCE M i, I H Al BEA2 1% il b R i ix
— G 1 A S R 1 o BMP=7 ZE 85 8 5 R B AR s, LR S A AL R 9T 98 B P R 4%
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YER - BMP=7 HIFEHI40 R o -

[0139] 1 MHVRSLRAAA PHSFVALWAP LFLLRSALAD FSLDNEVHSS FIHRRLRSQE RREMQREILS
[0140] 61 ILGLPHRPRP HLQGKHNSAP MFMLDLYNAM AVEEGGGPGG QGFSYPYKAV FSTQGPPLAS
[0141] 121 LQDSHFLTDA DMVMSFVNLV EHDKEFFHPR YHHREFRFDL SKIPEGEAVT AAEFRIYKDY
[0142] 181 IRERFDNETF RISVYQVLQE HLGRESDLFL LDSRTLWASE EGWLVFDITA TSNHWVVNPR
[0143] 241 HNLGLQLSVE TLDGQSINPK LAGLIGRHGP QNKQPFMVAF FKATEVHFRS ITRSTGSKQRS
[0144] 301 QNRSKTPKNQ EALRMANVAE NSSSDQRQAC KKHELYVSFR DLGWQDWIIA PEGYAAYYCE
[0145] 361 GECAFPLNSY MNATNHAIVQ TLVHFINPET VPKPCCAPTQ LNAISVLYFD DSSNVILKKY
[0146] 421 RNMVVRACGC H(SEQ ID NO :5)

[0147]  ZEEMR 1-29 ZWAERIE P51 ;30-431 2 ATAK R, 293-431 R lviEH . BEJE
Y BMP-7 B4~ 2 JIREE & DU T B8 Y N— S el A A £ A PU ST R i . 2
UniProtAccession No.P18075 ;HomoloGene :20410.

[0148]  ASCHEA KISV T iERTE B2 5 UL B R BUP JEai# 220 50% (40 %
> 680% 70 %.80% 90 %95% 98 % 1 99% ) AH [F] B i & M7 A fd . L AESCh, X
LEPP A B AHR A BP.

[0140] 2 T g PR 4% 7 A A IR FE 6 43 BG40 0 7 s B As i Ao R HE A7) (AR A
FEHORT I R 22, AR 5R — R 88 U R MR B R 21 T DI NZE AL, OF oA T AT UL, T RAAS
ZEAERIEFA) ) o A T B MALHP I Z IR SR & 220 80 % (fE— 485t 77 %2,
BB T K RZ 85%.90% 95 % BX 100% ) o AR5 X AHMAL 1 8% 7 IR Bk L 0t
ITEE . b4 — e A AL T IR B R 5 58 R 4 AR A RO =], D053 1
FEAZAL KUEAR R o 25 184 T PN Fe 91 ) s B P g LN Y28 A B R DL R RS B AL G
JEZ, WA S TR RS AR TR B 1 43 BE S e 210 A B (R s 20 P R

[0150]  Xof Jy= S IEAT HL A LA R A 8 PR AN 91 R AH ) B2 4 BRI AR 280 ok S o 491
n, AT A AN GG A4 GAP 237+ ) Need 1 eman Fil Wunsch ( (1970) J. Mo1. Biol. 48 :
444-453) FFER I E AL R P2 A AR TR B2 5 43 B, Jerp Al L S 62 10 0 o 120334
AR 4 R 4 FSAER B 25 47§11 43 5 1) Blossum 62 PF73 HikE .

[0151]  BMPs ] DA H B BOR 8l 5 & ik = A2 o 7 AEIX 2R 2 IR 75 0 A R 4k iz 2K £
BE BT 75 1) 7 18 A AN AT LN, 2 DL B Sambrook and Russel, Molecular Cloning ;A
laboratory Mannual (CSHL Press,3rtd Edition,2001) .

[0152] W LAXT BMP AT {241 AT e 22 1 85 1 I 25 AR 2 g 2 e e o 0, vk S Ain]
DA ECE KRR R G821 75 8 L 5 A4 AN [l BB AH 2R 70 A 58 TR BR D F /B4
PEIR N AT LA TARAL BMP R3S M 1R 22 et it 2 AR sl O 0 1Y), AR AL S s A
[0153] RILALG

[0154] W] LK BMPs RiENEHAEH . M TEATEH, K& RGRIEFES 22| 259)5)
D15 . RIBRGZAERIEE I T ERZE R AR 57 R/ DA EAE A,
TMT3& 325 5 M B QI 22 Ge 275 B TH BR S A Ik . 82 B B 259080 ) 545 1t mT A
W& PR ISR G (LU £ i e B L RIS R g0 ) 2 k. "TEAH
MG M B R R R G R R YO FLa A il A P G BLIP S (CHO) 41 g B COS—1
ML CV-1 AL &R o
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[0155] A/ B i) B 4 3Rk B Ak ] DA Bt o 148 S A% sl AZ 40 e 22 38 BMP. 3 2, W]
CAAE K Bt 1w B Rt e (450, R R AR PR B 30 IR 800K ) I BF 40 e slini L3 4 e 2
EARRHEH. 5E07E E41MLE Goeddel, Gene Exrression Technology :Methods in
Enzymology, 185, (Academic Press, San Diego, CA 1990) HH HL{-Tig., HiCHh, EHE
AT AR 17 J3 3R E R A 17 BRA AT AR S SRR R

[0156] AL 27 {E A

[0157] W] LLIE it Ak 2 5 2K BMPs 2828 AT FE AR 358 3 ME RS 00T, o3 e 259 8)) 07 2
Yo B DARE LY R B2 R, O B A A 1 K/ INRI LT, AR 2590 3)) ) 2405
TER B AR TR Uik B I A S . 15— SEhE 7y &b, o DLgs & H L b
B RO W (PEG) (KL B ) . HZ Pl PEG 73+ & S AT / 80n] DLW S (2
WA Sigma—Aldrich ;= b B3 ) o F & ZWEAL W] DL & 8 B AR e T, dl i R AL
[F) 448 o B AIC B 22 B M, DL RGE I sk 2D W /D BR g T 8 - 5 0 (23 D490 i Harris and
Zalipsky, Poly (ethylene glycol) :Chemistry and Biological Applications, ACS

Symposium Series,No. 680, American Chemical Society(1997) ;Harris et al.,Clinical
Pharmacokinetics,40 :485-563,2001) . LA PEG #4514 1) 77 X 25 25 0036 97 P 8 1 s ) &
F& Adagen™ (PEG-ADA) F11 Oncospar " (Pegylated asparaginase).  — A SZ il )7 &,
] DA B AR A D R B AL 2R (2 W, Sheffield, Curr.Drug Targets
Cardiovas. Haemat. Dis. , 1 :1-22,2001) . F— LT EF, AR EFEVW SN HEEREA
& n] DUEEE mibidi%x (Rothbard et al., Nat. Med. ,6 :1253-1257, 2000) .

[o158]  Jh4h, Sr A LML R S — AN E Bl S B8RSR A g (] a2t XD BEAL
B ) e Ry TSR B A8, WRA SRR RG50S s 4ot N o fE—
ST Fh, A AR LR IEEE, B E . 55— e Z, ks Ew]
DA B 48] S 5 XL Dy e ) i X D B AS T ) B B3 AT BT e [R) 28 — SR A — SRR sl i i 22
IR (20, Stykowski et al., Proc.Natl. Acad. Sci. USA,95 :1184-1188,1998) , i#if —
AR B = AR R SR T S A 1 B AOR /N AT CAYsk D B S B

[o159] & il

[o160]  t W] UG a A HIFIEAT AL . 040, W] LUK BMPs FRhiIEZ A R gt iR Ll
RIAERGE . AR R G W] LU G R IX A B IR XUZ A e AE— DLt 2, fEfRFF R B 58
M FIE DL R BT R A B B ENR DA o ARGUSRER N L B, AV 2 R DL &
Mk ( 2. Lichtenberg et al., Methods Biochem. Anal. , 33 :337-462, 1988 ;Anselem
et al., Liposome Technology, CRC Press(1993)) . JgFufAhlFIn] LLLEIR 28 A4S 15 IF 42
S HA RN (2L Reddy, Ann. Pharmacother. , 34 :915-923, 2000) .

[o161] AP LI EE S, Ban W) vl Befd AR R S EET . A£— DTy
FE, Ry E A R A e B R R AE R S . iR SR G LL
FANK, tbin Z IR BB B B 2 5 ), Lk 258 (a - 325 ) ]R. LB HE Hi )
MR E O VEEEA VR E D B IRAT 4 R IR AT 4E 5= 2 A R DL EA
PTG s Bk . FE— DS =, BRI (PLA) sERETLIR / R CFRILER
Y (PGLA) o ZR-EWHEE 5] LA 28 0 73 B pe % A sUMUR S, AR A A oK 3K RS
FT] LIAT Va7 2k S 4 K [A] (22 W Reddy, Ann. Pharmacother. , 34 :915-923, 2000) .
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NAEKHZ (hGH) HIZREWHI ok TimpKiA% (20 Kozarich and Rich, Chemical
Biology,2 :548-552,1998) .

[0162] PCT 24 JF X A WO 99/15154(Tracy et al.). 3% & F 5,674,534 Al
5,716,644 (both to Zale et al.).PCT nH WO 96/40073 (Zale et al.) F1 PCT /~H WO
00/38651 (Shah et al.) FHiIR T B S HERERHIFIK LP]. SCE LA 5,674, 534 F
5,716, 644 LA K PCT 2 JFWO 96/40073 Hiiih T & e 2140 o A5 sl 32 UKL 0 58 & 2k o, He e
H BRI BT SR AR M AR

[0163]  {E—4USIji Ty S, bG8 A 1 40 Mo 28 JRE DR 470K 3 ) BMP 338 \ 4 i, v i ik
FE 40 HIV K5 1 TAT K ZE IR (penetratins) « transportans B hCT e i 40 M 28 K,
Z: WA 4 Caron et al., Mol Ther. 3 :310-8,2001 ;Langel, Cel1-Penetrating Peptides :
Processes and Applications(CRC Press,Boca Raton FL 2002) ;E1-Andaloussi et al.,
Curr. Pharm. Des. , 11 :3597-611,2005 UL A Deshayes et al., Cell.Mol.Life Sci.,62:
1839-49, 2005,

[0164]  JIKAEALY)

[o165]  {F—4E STl /7 2, BMP 25 (A 2 KAL) () an ik s R IR IR U ) o &
R RE A B 21 B R IR AL & 1) 2 AT B s IR 2R JRASE I A 5 P DURR AR A4S 9
S L J0 7 R AT (B 1 7 A UK SR (peptidomimetics) ) BMPs. 22 WL41 401 Kazmierski,
W.M., ed., Peptidomimetics Protocols, HumanPress (Totowa NJ 1998) ;Goodman et

al., eds., Houben-Weyl Methods of Organic Chemistry ;:Synthesis of Peptides and
Peptidomimetics, Thiele Verlag(New York 2003) ;PLJ Mayo et al., J.Biol.Chem.,
278 :45746,2003, £E—LE{G UL, AL T IRIIRAN A BRI Lo 2 i i (1 IR AR
AEFUIRSNK, I S R AR AR E 1t o TR A ARSI B T VA AL G ) D— 2 BRI AR A Uik
FEAN T — 8 A, Bl iz i . XM E A SRRy “ AL (retro) ” FPdll. 75—
ATTEEA, S BRI AR N 2R Ui 1) C 2R i W ek S5 ak s PRI B 2 JOR A N 3 31 C i ) 2 B TR
FREEUF AR 1 T AAEAPAIRSE P C s B N i () 2 SR FR TR B o IXFh P4 W] AR R« e
H (inverso) "JF4. ARSI AT L2 S A B, o A] BL SefEATE 20, RSO 23 FF BRIR IR« e A
R - S (retro—inverso) ” B xo SBriFLIKIE AT L D- SR BRAA He, HARFIME A 0Lk
N i 1] C g ) 2 e B B BE N0 A SR U kb C i 1) N i ) R AR i e«

(01661 il & FLLIR 2 R HLAh 77 VA B FE R IR 1) — B2 A 2 SRR R 2k 5 ¥ Ak % Jg 1 AN R (H
NN RAFER I RER LY, BN L& ER LY. N TRAEREUY AR B - AER.
B-HURH B- MR (“B &R A AN EHRLUY (LLiny - ZEBERANY
- R FE PIERER ), LR E A AEMGER M AR . N T2 ZEE AT DL T U ik, B
WK E R (B0 IRBEIZ s B2 ) « B — IR R E R IR ok 55 R 2 0t TR R IK, 5%
BHRII; o TRECPE A AT LU 451 2 i s ) A A 2 A AR R i Y I e A A 1B 1

[0167]  ASCHEIAR KRR, AHE SRl (AR A e ] LS IR 2 k. frid i £
JRAT BLRE REW S i JL AT BB 1Y (I R AE Rl &t A OIS RERL S ) TRIIPR R 25 1 2 Ik
R Z KA L AR E (i A B 8 B s ) s S sk | — & (i
IgG i Fe X8 ) o S22 K] DL REWS 28 ik ki AR 78 0

[0168] AN ITIETE R T A Rt KA G ). IE WA AN H, w] LA 5 i an — 3
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OBk W (DCC) MR IBT B I, 4 2 FE i [ 1 4 ) O i AL R EERE A1 & ik U
B A EERE DS ORFE R B S EUR UK I F R I ClR . 7] B D BRI AR A
FEP 2 AT RE AR SO S AR A o B, RT DL RCT S ik [ BEL W 5 A v A R ik 2k
TR 3 ) o — 2 FEEE A, S0 4 JIK 55 AR R R e mT DA B S B i AR 4 2 [ 25 B, B R 58
HETR PR o R I 77 3%, A W S BRI A I BB AE AN MR o (LB R IR BR)
AW AE IR RE b, Ze[EAHVERT DL Gy G iR o 8 e I 75 RO 41 IR 2 ko 20 2R IR (A
HREERTED) #ERRROHET Eo RERERAERARYPEL. TN ER
CHrA ORI R ) MARIBSRAN N b 2 55 ZIEVEIEIR . 7] DA% TR E LG
[0169]  {E—4b5ji 77 2P, AR AT TR B 2 5 A SCHEIR I BMP 25 1 B 41 [R5
IR XL G, (HAN R T Horp L- 20 2R 5 e A1) D- i AR IR —Ffri
DL R PFA e 2) [, 5 S ) VPl e ot o B PSR ADL RS I T vk A 2 il i M A Lipman
Hl Pearson 5 BVLH Monte Carlo 73 Mr3k45 Z (6. M4, ZH KT 6 RHIAHER
BEM, 27 KT 10 #2822 B2 (Pearson and Lipman, Proc. Natl. Acad.
Sci. (USA), 85 :2444-2448,1988 ;Lipman and Pearson, Science,227 :1435-1441,1985) .
SEAEAE H U, RT DAR A AEATT O 0 77 V25K AR STHEIR () BMPs F1LL b 38 a5, 46
Merrifield et al.,Biochemistry,21 :5020-5031, 1982 ;Houghten Wellings,Proc. Natl.
Acad. Sci. (USA),82 :5131-5135, 1985 ;Atherton, Methods in Enzymology,289 :44-66,
1997 8% # Guy and Fields, Methods in Enzymology,289 :67-83,1997 ' # i 1) 55 &
(tea—bag) 7727 8 [ ARG IR, B8 A AR & E 3 & .

[o170]  HFRIK

[0171]  7E—2C5 i J7 &b, w] Lot BMPs Fit / 8% BMP 38R 7E AR 40 A/ Btk py R 2
Sca—1+ 40l o ¥4k 54 T 40 BIHE 40 Hu S RN 2 2R 5 3 AU L0 1 o 4 G JOA R L
Ay 7 57 5 B 20 5 40 e sk L 2R I AL AR5 B R R T DL BRI B AR i e sk 41 2R
Ry BRE S PR BbRIC A 4 0, 9 B FE (RS BR FHUAR s BT R PR &5 A R B, DA
KRR AE— 2S5 S, X EBY Bin] L2 Sca—1 A1/ B8] CD29 ¢ (1]

[0172] 1B —Nsefil, n] DA A &4 BMP sk BMP sl LA & & #z: Sca—1 FHEHE 7 (M
Pt —Sca—1 FURBILPUIRE S F BL) MIGIKURL . BMP RS #E 543 1] LAAL T-AH [RI BAN [ 1) 44
KR b AR S iy 2, AL BMP R4 TR SRR 4y, 0 5 Sca—1 FHARESY
UEEANED S T vas

[0178] B LN 2 i AW AH 5 4K O, 9 A HLEBR AL KR o R i W BPIR K 73
T IRAKA BRI R SR AR A LKL 1 - BnT DU 7 i ALKk
FIFE G B YK FURL, 140 AuNi Pt AT Ti0, PKEURL. 0 R] LU R R 9 oK e, 491 4 Fe™
H/ B Fe™ R/ i SRR B PEG 43 740 [l 1) 10-20nm BRIEGK iAo 76 —L8 STt 77 =,
6 T ARG g KBk, 41 10%: Qian et al., Nat. Biotechnol. 26 (1) :83-90(2008) ;3£
LR 7060121.7232474 LA K S E R HI1E 2 T 2008/0166706 Hifid . i 40K Bk
DL ey s 04T FH 22 Thiae 20 K SIURE ) 77 vALER 4 Sanvicens and Marco, Trends Biotech. ,
26 (8) :425-433(2008) A ITiL.

[0174]  {EPTH ST 20, AR BORLAS B D e SE RIS (%E$E ) 46 BMP MUA SRR ) 3
AER oy b —HBSIE T S, 4K BIORL B A0 5 ThReEE T SR S R 8K, JF HH T 1< e 4
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W B80Tk rid R G Y] Ll & R G, LB AR 758 £ B slihtbe s RIRER
G EE GRS BIRAR B EWIAT Y sz eMNa s . ARHNESYRIEK
YRR AE—SESL 7 2, BEA W) AT AN A I T <5 e A A ) (R 3 R, i A B A
R 1E & JB A A P B R S BE I “ N 7 B3 “ =27 AW LB & 2 88 S AT A
V), BLFEH S HE cpul lanan JRILFSRME R IR / 80K J5U%R AL RN . &R EL
YT O AH B B %% B R A SN — s 2RSS,

[0175]  JCARSEHE 7 &, KRR 5 HE SR G D Re2E BT e 7 KRBk . A ANV AR RS
YIRIFEE  ThREAL I K IURE 1K 77 4 LN, R G5 AE A R B IS B A o IS8T v AE ] an
Halbreich et al.,Biochimie,80(5-6) :379-90, 1998 F A #iik .

[0176] 7 — 2850l 7y 2, 40 oK UKL 3 1k K/ L E AR 0 B T 29 1-100nm, 1] 41 2y
25-75nm, 5] 412 40-60nm, BLZ 50-60nm, — L5 T I S K A T DL AR K
2, BIUEL) 5 3| 20nm B 5E 2 . GKPUR AR /N R L) 15 2] 200nm, #4027 20 3] 100nm,
1 40 %) 60nm ; 8%%] 60nm,

[0177]  Pifk

[0178]  FE—4Esjti 7 2, W] LA A Bt BMPs FHB R Sca—1+ 40 sl f0 & Sca—1+ 4H Jig
(RIALZR L, 181 T 2ok B ko 4 e =4

[0179]  7E—4850jtE 7y 2, n] LU e B 4 mr 40 e ) — B 2 Bl BMP 3R / B0 M
RIPLAEACBIP 2, 8 5 BWP SR 45 51 .

[0180]  Aial “Piik” FIAESCH R TR A K OUBE IR BREE (A0 T M PR 45 &8 0 A B,
BAEE AR, AR KPUAEEHAE M) SR (SCPh485 8 VH) , fIpAS5
(L) #ERIAZ X (3L 45 R VL) o« AHPURR“HUR 455 F B F TAA G TR 2 Ko g Ik
FSHRRREANE DN —8 2N B PR diE B SEp a4, (BABR T« (i) Fab
Jv B, B VL VHLCL T CHL 25 /6 ak 7 BOR) it it B s (D) F(ab” ), B PRI IE I
BELEERE X FERE ) Fab v BOA Baft) —A ) B s (i) Fd v B, H VH AT CHL 5 I i 5 (iv)
Fv F B PUA— AN VL R VH S5 #3804 k5 (v) dAb BE (Ward et al., Nature 341 :
544-546 (1989) ) , HH VH Z5#a38ia it s UL S (vi) 43 B B AR E X (CDR) o BEAL, R Fyv v
BRI 45 f438k —VL F1 VH & i A FRIZE E gt i, o] DR EA R, il A i ik e
ANERER, e A0 — e A RE, o VLA VH XBRGTE R 7+ (RPR O
Fv (scFv) ;2 0un Bird et al.Science 242 :423-426,1988 ;L. A Huston et al. Proc.
Natl. Acad. Sci. USA 85 :5879-5883,1988) . XMl B IA i o5 AE & ] “ BUR &5 & B
.,

[o181]  HLfRRIBLIA T Bl E AU A IR 182, 2 W9l 40 Harlow and Lane,
1988. Antibodies, A L aboratory Manual. Cold Spring Harbor, New York :Cold Spring
Harbor Laboratory. %l Jones et al.,Nature32l :522-525, 1986, 1% 3 EATT T H /D
LK CDR BUAR A HLK[) CDR, Marx, Science 229 :455-456, 1985 15118 T ELA /N AT A5 [X
FIAE Z X I A Hik. Rodwell, Nature 342 :99-100, 1989 118 T K J8 T-Hifk CDR 15 B
IR T B iR eE. Clackson,Br. J. Rheumatol. 3052 :36-39, 1991 1516 T A T FE4k
(B T U, BB S Py i BORT AR S Bk fl & 2 (I S oA R A5 AL i 15 25 5
WPk, Reichman et al.,Nature 332 :323-327, 1988 i:+i8 T H FBH T KR EZX A
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Hifk. Verhoeyen,et al.,Science 239 :1534-1536, 1988 5 T K /NP R &S G4 5
LEEIDNE7 K N

[0182]  /NorF-2454))

[0183]  —SbSizjifi 5 2 b, A BHERAL T3k BMP SR A KA BGEMERI 254 (Blan/hr 12
V) o —HeST Ty S rh, XN 1 2T LI FH AR SO IR I 25 5 16 T ik S e o FEPLIE
SEHE T S AR /NGy 29 B 40 i A ) BMP SRR/ BRERIE . — eSS, b
Iy T 23R RH LLT {0 259 0t 35 77 1R S e 1

[0184]  7E—UE5ijli 7y &, BMP 332 36 B £ R 7, 482, 329 A (1) 4+ BALAUIK.
[0185]  BMP #%1%

[0186]  Sca—1+ tH4H Muii n] LA Ge MR IR, Pk SN IR AL IR A 5 e V8 A% 7 1R 17 471, 16
WNgwhs BMP-2, —4, -5, -6 M1 / 8¢ =7 s, DAL 80CH g hd (5 5 IR B IR 751,
FHAE— B IF 1) Py o i BlRR e ™= A P g 1 =) SRR SR R e ] DU IR % 7 41, 4 an 3
BT, G5 S IR BMP-2. —4. -5, —6 H1 / 58 =7 JEFI I, 19t 20 p 28 g 5 24
RKIESFE FIHENIRIE . o CLd st B &4 5, 641, 670 (L FIEL 5 HFFAARSD)
AR (1) R AL N IR RZ IR T4 S N AR EIR A M o % G 40 i wT DL 5 g i m] 1B 4%
FRICHI DNA, T bric R 7 & T TP R AL, BB I 5 e F oy & o

[0187]  FE—HEsjl 75 &, SCH AR 0] AIG5E BMP 15 5% S AL AP0 BLFE , 41 40 BMP #%
1%, 40 BMP-2. -4, =5 —6 I / 8K -7 4wt 7 51 sl L3 otk v B, DL RATA Nk 74 < Ja 31
JEA, sk 8 BMP-2. -4, -5, -6 I / 8 -7 R 5 — M EE B3 75 358 77
), 6040 5" AERHREX (UTR) , 4l 40k [ BMP-2. -4, -5, -6 F1 / B -7 FLPR B 5 — AN FE B 1
5" UTR,3" UTR, 403k B BMP-2.-4.-5.-6 fil / 58 -7 FER ey — IR 37 UTR ; 2 AR
HERALAT & s 1741 (insulator sequence) ;BR Y —FiReEER 5 BMP-2.-4.-5.—6 Hil /
8 -7 RIERTH o

[0188]  ASCHEIRRIIZIR, 9 Wi i 1 3T Br ik BMP-2. -4, -5, —6 1 / 8L -7 Z KR,
AL I NEE PR o AR SCHEIR (1) 77 725 0T DA I 8 SRR AR TE Ry s O 40 B2 28 (4 1+
0 0, 49 40 22 BETR) 7o T 40 ) PP AR AN YD R Ik AR SCHER 1) BMP-2., 4, -5, —6 FlI / B -7
Z Ko A BUP BXIR T4 I3 IS A ] DASAEAT A6 3 AR 457, ) W Be A A 2k ke
M (13 R A P 0% 2 A L RO A AT SR R AL & 4 35 i BT F JE R 4 N B3 1A, LG
O T S R IR R A OO B IR R VR R . o RERFI R AS R -1, B A
A B B LA A M TR o i EE AR T DL LR G A M 5 JFURE DNA (#9358 26 TT DL AT DNA B35 7
BN BH &7 BE ik (Lipofectamine) SRALATAY) (HIARES T HiIR ) « 2 B AR BB
TR B IR S N T 5t 6 B At 3 A B P 280 R 0385 B8 1 34T, R ] DU Py df AT S DR R s A
8y CaP04 PLVE I BB

[0189]  7E—4BSLji Ty b, RIABMA R EH 8 Z A BWP ZBRJ741 (U0 cDNA) [0 &
Bk o P T AR A B A ) O 2 BB A i Y — D 20 mT AR R AL R . BEAE, i B
AT R [ 45 49 G018 T MR AT 1R cDNA JI 4R B 19 43 - T CATE 35 N B 2 AR A TR 1K
b AR R IL

[0190] T 4% SR AT B AH S 75 2 T AT LAVE A AR N B 88 AR AL, e ) 2 46 8 B A4
() A LR 08 RS o 1K SE A IR B A 4 5 IR A7 A5 b a3 B 400 M0 P 5 e B B 1) A% TR T e 3
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E R F RIS OAR DNA o o™ A 5 il il B B 30 e SR B 1) B T T4 M (R “ A0 4
L) B R RE R va T 10 A SR B A 2 RV o B FH e, B R 0 6 S v T EEBRIR T H
[FrmT AT SR 468 A #F5E (#£ Hu and Pathak, Pharmacol. Rev. 52 :493-511(2000) ;
Young et al., J.Pathol.208 :229-318(2006) 147 &5k ) o 52 Tl ke Bfa AL 108 4 53 9 5w LA
A& iR, B A] DA T30 BR v AR B A B i me ok A AR AR . 7 AR B2 I SR
TN FH I L8 53 R A1 B AR N 5 G40 M 1R 56 77 22 7] LLFE Ausubel, et al., eds., Current
Protocols in Molecular Riology, Greene Publishing Associates, (1989), Sections
9. 10-9. 14 F1ILAMARAESL IS F M 3 F o A3 130 4% S8 55 1001 B0 46 AR DR RN
CLAT) pLJ pZIP pWE H1 pEMo  FH T+l SN PR e g MR 10 e i B R A8 )5 1 A B
2 TR WCrip, WCre. W2, WAm, pA12 F1PA317( ZEi A& D Miller et.al, Hum. Gene
Ther. 1 :5-14(1990) ) o 14 3pE: A H T4 2 P EEIARSN AN / BAA A 5 | B HE F Bz 40 i
I Z ANAI AR (2 0B Eglitis et al., Science 230 :1395-1398 (1985) ;Danos
and Mulligan, Proc.Natl. Acad. Sci.USA 85 :6460-6464(1988) ;Wilson et al., Proc.
Natl. Acad. Sci.USA 85 :3014-3018(1988) ;Armentano et al., Proc.Natl. Acad. Sci.
USA 87 :6141-6145(1990) ;Miller et al., Blood 76 :271-8(1990) ;Huber et al.Proc.
Natl. Acad. Sci. USA 88 :8039-8043 (1991) ;Ferry et al.Proc.Natl.Acad. Sci.USA 88 :
8377-8381(1991) ;Chowdhury et al.S cience 254 :1802-1805(1991) ;van Beusechem
et al.Proc.Natl. Acad. Sci. USA 89 :7640-7644 (1992) ;Kay et al.Human Gene Therapy
3:641-647(1992) ;Dai et al.Proc.Natl.Acad. Sci.USA 89 :10892-10895(1992) ;Hwu
et al.]J. Immunol. 150 :4104-4115(1993) ;Cavazzana-Calvo et al., Science 288 :
669-672 (2000) ;3 [EEH| 4, 868, 116 ;3£ [H L H| 4, 980, 286 ;PCT HHiEF WO 89/07136 ;PCT H
1 WO 89/02468 ;PCT HIiF WO 89/05345 ;LA &z PCT HIiE WO 92/07573) o

[0191] WA T AR I T7 VI s — iR B R iR R M A T IR s i AR Budk . AR
il ok o 24 i 5 A T O 4 A I B I 2R DR AL, AT A 8 g A O 3R 0K B I 2R R 4, (L
T R AR 2 A i o B o () S ) B K « 2 WAFI U Berkner et al. ,BioTechniques
6 :616(1988) ;Rosenfeld et al., Science 252 :431-434(1991) ;fl1 Rosenfeld et al.,
Cell 68:143-155(1992) . KUF TWRWIEFK Ad 5 BY d1324 {1638 W B 48014 2 A9
ARNR AN EHMRERACREE O 2 AP, B EATA BB A 7 2440 i I AT
DL T B 46 b R A s 2 AR 427 (Rosenfeld et al., (1992),[F k).
A, 5B RIUREAH X AS 8 AL gy T A Mk 4, IF Hoan b ik, ] DUIE i 28 0 552 v HL B e [
TEh, SIN BB EE DNA (DAL 87 140k DNA) AN 384 2115 32 40 i i 2k B8 41 A 72
PRI EDIRAS T8 7 RIAZE S 1N DNA 384 015 2R R (it 4% 5% DNA) 1t 7 &
AFE AT M A R AT RE IR, 1T B, s 75 56 PR ZH 4857 1>k DNA 1R BE ) AH X G Ath 5 BT
EIARIR K (A]iE % 8 kilobases(kb), Berkner et al., [AlfT ;Haj-Ahmand and Graham,
J.Virol. 57 :267(1986)) . 5%, CLiil#& Hi Al LA 30kb LA 1= 4% Jik A FRUHE 3k 1) v 2 2 P
B (HC-Ad) #fE& (Kochanek et al., Hum. Gene Ther. 10 :2451-9(1999)) .

[0192] & —Fia] H TSR LR KR TR 8UA R G2 IR AR O EE (AAV) o IRAH SR FE 2 K
INIR B R B, T T A0 R R RS T 1 T AR R N B R R RS A U R
HIAE A= A ay I (58 W McCarty et al., Annu Rev Genet 38 :819-45(2004) ;
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Daya et al., Clin.Microbiol. Rev. 21 :583-93(2008)) , ‘& i & /b % JL B 1] §8 1% DNA
WG BN A AP R B, RIS AR AR E A R KR (Z W
Samulski et al., J.Virol.63 :3822-3828(1989) ;fll McLaughlin et al., J.Virol.62 :
1963-1973(1989) ;Flotte et al., Am. J. Respir Cell.Mol.Biol. 7 :349-356 (1992) ;
Miller et al., Nature Genet.36 :767-773(2004)) . A /> F] 300 MREEXT 1) AAV 12K
R AT AR FF RS . ARSI DNA (1R 23 [R] BR T K4 4kbo # W0 Tratschin et al., Mol.
Cell.Biol. 5 :3251-3260 (1985) IR K AAV 2 AR ] 4 H T4 DNA 5| N 40 . 38 ik ) ok
TV 2 AN ML B AAV 200, O S LR S I AN R4 2 20 (23 WAF U Hermonat
et al., Proc.Natl. Acad. Sci.USA 81 :6466-6470(1984) ;Tratschin et al., Mol. Cell.
Biol. 4 :2072-2081(1985) ;Wondisford et al., Mol.Endocrinol. 2 :32-39(1988) ;
Tratschin et al., J. Virol. 51 :611-619(1984) ;L A Flotte et al., J.Biol. Chem. 268 :
3781-3790(1993) ;Summerford et al., J.Virol.72 :1438-45(1998) ;Davidson et
al., Proc.Natl. Acad. Sci. USA 97 :3428-32(2000) ;Zabner et al., J.Virol.74:
3852-8(2000) ;Rabinowitz JE et al., J.Virol.76 :791-801(2002) ;Davidoff et al.,
Mol Ther. 11 :875-88(2005) ;Mueller et al., Gene Ther. 15 :858-63. (2008))

[0193] [T LU FBER R B 46 02, U mT LR H AR 5 75 iR A R A SO L AL &4
ik (X GEMRZEAR T LLZ W Niidome et al. ,Gene Ther.9 :1647-52(2002)) » —f%
SRVt Fik PRV R 1 308 35 02 O L 30 ) i A B E B LRI T K20 7 B AL N i %
FE— 285 77 2, AR FE AR R IR R 48 n] DA A 3 A s 0 G L R A S A L AN o 7%
UMY IX A Y FR AL R IK 2R e A RIS T IR UM I R 48 1 I 2 TR 2 R IR ) 2
S TEEY, LLEN TR s o HoAth S 77 280451 40 Cohen et al. ,Gene Ther. 7
1896-905 (2000) ;Tam et al., Gene Ther.7 :1867-74(2000) ;Meuli et al., J. Invest.
Dermatol. 116 :131-135(2001) ;8% Fenske et al.,Methods Enzymol. 346 :36-71(2002) #
R B TR S R G

[0194]  7E—2bsijfi 7 Zerb, W] LA F AR DNA A ARAT / BT DNA BRI M 22 iRk R 1A
BMP .

[0195] % DNA #4) F {4 FX 2 ) A4 1R 96 7 B 8 AS SR AR N 53 2 G (2 46 2
Chiarella et al., Recent Patents Anti-Infect.Drug Disc.,3 :93-101, 2008 ;Gray et
al., Expert Opin.Biol. Ther.,8 :911-922,2008 ;Melman et al., Hum. Gene Ther.,17:
1165-1176,2008) o — MR UL, #i DNA F R AAAL & —BR 2N Va 97 TR IR (19140, 4 b BMP 1)
DNA) HE 31 P41 o i DNA R/ R] DL DNA ZofA, Sl PR pDNA. 4R DNA — A8
PG R DNA o JHH, R DNA WA T 28 i R S sl d SR (AR AL, sl A
EATRAATH o XA AL W] DI & ASCREA 1) — 8 2 B BRI T 53

[0196]  DNA &AL AU CLATRY , — Mg MO B XUBE DNA 4310 DNA BRI R/ NI E A1 3 3
5 THFEXVE A (lan, AR A RIEST LR ) o S5 4RER DNA —FF, DNA #ifAm] LLH T
FEABAR N A I I8 R IE — BB AT R H . DNA SRS B GL A K DNA

[0197] 3@, DNA B iR & 220 —N 3 301 e 41 DAEE A0 SR A0 it A 2047 21 o 20 I K DNA 28¢
P50 BH & 5 a4 G, JE R DNA 25 AR ] LAEh ) (e iy ) DNA Bk iIEE A o

[0198]  FE—LE5ji /5 Z2 4, DNA 2R m] D4R B MU AL B e R RS I NBEAN i . 44 1m] “ %
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A7 TN GE” BT ARSI TR 2 MR SUEOA AT 1) ) A0 R 5 I NS RAZ R (5120 DNA) HIHCA,
A0 FE IR P B ES ILUTUE  DEAE- H ZEME A AL G g e Je sl rL 27 L

[0199] il & AR ST A ) & 1K M) AR Jir i B I A1 70 1 A2 ) 2 BOR AT 2 A ST B AR N 0 g
W FRAR KPR AR . VEGH J7 16 7] AZEMI 40 Current Protocols in Molecular Biology,
Ausubel et al. (eds.)Greene Publishing Associates, (1989), Sections 9. 10-9. 14 DL
K HABFRUESZIG T rp 3 3 S0h5 032 1) BMP 2355 1741 (53 55 30 A BTz B9 4= 24 BMP 7
HIA %70 50.60.70.80.90.95.98 F1 99 % AH [F] FE (1 2 ZE /L /7> 41) ) 1) DNA W] LA FH A8 40 5 it
RAZFEAMN 2 o

[0200] i3]

[0201] 3%, 7EA43 A BMP 22 IR sRAZ BRI IG 0 o, Pk 22 IR B IR oK B 55 52 6 6 B AH [F] 1Y
WA, A0 N R A B B R

[0202] ST IR BMP AL -G W) RT LA LA & 3 (1) 77 =X i, 491 40 i il 7 2k R 4 b
T Hanf R, BUAT LLERIA RS IR RG] LU Jig BUA X A i i SUZ A1 Jote A1
— STy S, AR R FF R A SRR OO, SR AR AR B A . AU AR N SN
WEHTZ R LIl &R viEA ( 0, Lichtenberg et al., Methods Biochem Anal, 33 :
337-462(1988) , LIPOSOME TECHNOLOGY Anselem et al.,CRC Press, 1993) . #] LA A /MFI
HAREE 2 ANAH [F] -1 8% Ak il 26 g B A, g i m] A5 HoA A= 1k e o » EL AR o T
SR AT LG IR0 53 B R B R ARFIR AN o AR, W] A JIg iRk i it 2 184y LM — 2
T BRI 53N )y R ko BTk &8 0 w] AR A 288 i sl IH [ 53 7~ b, w] DA & m b
SIS R E 53 He ok Ik B dpe £ i ARG E BN ) e Ak o — AN STl 7 2288 3R 1
EEINER & (PEG) HINRBUA . JIR SO HIF) AT LIS B A0S ngn g s A (25 I Reddy,
Annals of Pharmacotherapy,34(7/8) :915-923(2000)) .

[0203] B ARIET] LLE SRS, W an A=) ] FEAR ALV AR B MR I SR G . A0 — 48 S
i &, T UAE R B B SE B IS 0 R S SR O R ITE R S ME TN . TR S YT L
SETARI, L 2 ik S B BUE 20 s BE R G, R (a - 3238 ) BR. SLf A4 i
IR A AEE A MR O B IRAT 4E 5 HR AT 4 55 . 2 0 ArdEdr A I LA A B A1
AT EE. 7B LS RZh, BREWRAEILR PLA) BEILR /B LHRILE
Y (PGLA) o BG4 3k 5] LA 28 F1 53 B 4 25 R MUK/, BAE IR MK K. A
FF AT LM VR T SR 2L G [A) (2200 Reddy, Annals of Pharmacotherapy,34(7/8) :
915-923(2000)) «» AAKIZ (hGH) IZREW TR A H TR RS (20, Kozarich and
Rich, Chemical Biology,2 :548-552,1998) ,

[0204]  EREWIAERZEREHIFIKISLBILE PCT A TF WO 99/15154 (Tracy et al.) EHEEF]
5,674,534 F1 5, 716, 644 (7T Zale 2% ) PCT 22 WO 96/40073 (Zale et al.) FIPCT /o
JF WO 00/38651 (Shah et al.) ik, KEELH 5,674,534 F 5,716, 644 LL K& PCT 2
FEWO 96/40073 Fid T (€ L1 40 W Ayl 300k () 3R A 2 o, b F B Al ki e SR AR M
[0205]  Zp4b 751k

[0206] I HLFIA T FH —BU 2 M BMP 5 Sca—1+ A 40 MOREUEAT Befii, 7 A5 54 BAT 48
Mo B HL A Rt BAT 48 ke Pt IO 48 M) 753250 ik — B 22 B BMP ()& (B Wk FE sl & ) LA
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K AE TR TR) S LA I Sca—1+ #H 40 ML 8 b BAT 40 Musli s B e BAT 40 Mo 11 rs 40 i (4 5
o AAUEARN AR S AT DL BMP F SRR AL RS (). fE—LesiE S, B
i BMP 42 BMP-7,

[0207]  #E—2E52jE 7 2P, — B2 A BMP [ & 0] DL &5 4n A BMPO. 1-50nM.

[0208]  7E—HES 77 22, A BRIN[R) A DA 1-2 K 1-3 K\ 1-4 K. 1-5 KA 1-5 KL
e

[0209]  FE—HE50)E Jy 2, Sca—1+ A MIAEH WIEA AT /05 S RIS T, L5 —8k
Z Bl BMP AT H . B AXHE, Sca—1+ 40 M A AL & — B Bl BMP [R5 — R — B 2
A2 BB P 23 A1 AR/ B M I IR SR S REAT AL . Sca—1+ 41 fRT LA
(N, 55— 3R JE 208 —, BRE B AR E S — ) B [RII Beful pr a2 — ISR 0. AR etH:
AN BAH 5077 70T DR 25 S e e o — s s v i A i AT [A) LA B — B —
FE AT Y o

[0210]  7E—H850jtE 7y b, A — B 2 Pl Ak 2 B M A1 2 R/ B M g — 0 1)
S B R R T S LA R BTG 10 T 1 3 A VR o 7 0 1 1R 23 AV VR A A
(Klien et al.,].Biol. Chem. ,274 :34795-34802, 1999 ;Hauner et al.,].Clin. Invest.,
84 :1663-1670,1989) o A T {EuE A TR FI40 f 7340 A BAT R BF 17 1%38% R 5046, 7T LAA
MR A — ] A A . R ACHBESCE BRI, WT RS A5 an Se AT HER 1, A TR 2= Hi ZE K
FA =B AR R 2R S T 2 PR S SRR 0. 125mM 5[ 3E = (indomethacin) /g Wi % ik
PSR AL FEA SCHER 40 L (Klien et al.,J.Biol. Chem. ,274 :34795-34802, 1999) .
[0211]  FE—S85J 77 S, Tk o2 4 M b — B2 Fibr il A7 AE 5 15 X A Ak P 3
ATV

[0212]  7F—4b52)i )y =, J7 AL G DAY BMP A 3540 LR 40 B i 105 K ~F o g T
TE R VA W] LAIE I (0 an ) A 25 0 (ORO) ey ) 0 245 i — 8% 2 Bl IR i) R A ¥
21 0 Yubl T i b M s . Gt 1 40 M P IR I ) = R s b A, mT LAIE
SO EEN R B iR R R EE N S5, BB Ak, wT DL
206 105 T B — B2 RiobR id 0k R I U7 T R 19 G B Tk AR A i A TS T A O 2 1R
vy (PPARY ) \JRITIR S A 82 1 4 (FABP4, aP2) (FI / BRI IR & Rl (FAS) f— B Z Fibrid
Yo

[0213]  FE—2E5LJtE 77 Sh, i ARG VR 4H MO B 40 BHE 1F) BAT IR TE /K~ o BAT 434 H]
DL i 0 & LR (1 — k2 Fl . — s 2 BAT $E 5 b4, tbinft i Bk sg 1 (UCP) 55 S 4l ifg
HET- DFF45 FERUN A1~ A (CTDEA) \PPAR v yEALEA - (PGC) -1 a , F1 / B PPAR ¥ JLyE LA
+ (PGC)-1 B 1 / B PRDM-16 sBAT JEZS2% (4R 5, 451 anxs 40 f A s Al ) 58
BAT F4F) 327, 1 i 40 i 6 25 AL BEE 7k  Nat+—K+-ATPase B 847 . 8 Hifl 22 5 BAT =3
5

[0214]  FE—2BSLJE 5 Z2 0, Ty n] DL A& VRO 40 i oy TR 05 40 BB Rl (pref) -1 IXFiIR
195 T A TR ) 7K1 L R X 48] 26 3 PR R A BT HE 4 B slAH [R] 48 /R AL BE T 1Y) pref-1
K, pref—1 ZKFI T PR B 40 & 4 BAT 734k

[0215]  fF—desijifi 7 2, 5y 4E FERE AMP (cAMP) s LRI, Eb i — T Bk cAMP 5%
B 3-8 EMRZREFEENH CL316249 AL Mot £l v 4 Mo = I Be )« 1 K B N 7
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MH—AME SR RUBN T, %G T PRI RATEMAERAN BAT P B3 EIRE
RESZ RIS AL o IXLE R S ECA LT cAMP ZKP-3E N, 4R 1M 5 | R 25 i 2ads (6 i iy 40 i = 44
(RIZERI RIS o A T HfE 20 A0 M2 15 R R S 1 04 €8 T D7 40 e, mT LA 2 FH 440 i 2 e ik
CAMP 25004 — — T Bk cAMP (Sigma) B B 3- B AR Z AEIREN5 CL316249 (Sigma) AbFHIL
AR DT e e AR (G UCP-1) 3Rk . XL VAR TR (il & ) s
BRI 2 57 A — B AR R IE . 7RG IR I RS, H AR T UCP-1,
CIDEA. PGC-1. PRDM16 VL e Zx 5 & RAR LI s DI RE RN o R RIE— B Z IR HE
AT A 40 R RT 25 5 A 4 BAT 4 / sl 5 A 1l s € i i 0 R i 1) 400 o

[0216]  {E—SLszjiti 7 &b, Ty B TR WAT 434k, B A0 SEHY WAT e St bR 104, b ikt
# (resistin). TCF21. 383 (leptin) F / B2 MAH EAEH & H 1 (RIP140) THi—BLZ
AN/ BT WAT T2

[0217]  WAT 1 BAT W] DAIE G AE A T DA 43, 451 4 WAT Y BAT ¥ 57 82 00, B
PR WAT- 5 55 i B3 BAT- RS bR 104 . 90, BAT 4 i n] OB I B B SR 1 (UCP) (1
WIucP-1) MR E .

[0218]  YRIT i

[0219]  ASCHER 1) 7 A2 G W m] FH 367 BERERE RN A BEAH DG o I8 TRk A
R BMP ALFEAN s T8 75 B A2 RN S, AL N T BRI AT IR

[0220]  SZiAXT G IIERE

[0221]  FE—28S2 )7 S, JiiE A 8 T BT ISR B (9 4n , b eI I 2 1K
PG, R TR 2L (BMI) 25-29 By, 30 B 5 iy, B# A A EAH G M 32 A 4 ) IF4h
TN G A BRI BMP Kb PR M o 75 A SCHEIA 16 77 R AT YR IT 1 528X G ] LUAR A
LR G E B R T HOR L . 7E— 288507 b, R E A2 RN S AR T i
WA A7 IR L A5 2 I 327K R I A S AT B /KT L = P e ) RA U
R —EE I, 7E—2eSTili 7 S, SR G B B n] LLELRR A v 52 3% S BAT i 8l
TP X e g

[0222]  PEZE TALEWZ AT REFEAR AT/ 82 JEnT LLEAT VP o 0, Wl DLESS 252 WU /
B a1 R2 K47 14,2130 B 2 RHFEATIEN

[0223]  FE—HEsTjl 7 £, Sca—1+ tHANML A DL PR IE R 52 3097 32 i & 3545

[0224]  ZNfIT VL

[0225]  ASSCHEIR 572 0] DLALFE RS BMP AL Sca—1+ 41 fY, Wi R R B A 25 £ iR TT
X G, H A TR BMP A BT gl e sk E e AR A AR (R4 ) kA EIRITH A
TR, Sca-1+ 4ie—RAE )G, BE S& e A R A, fE2 R0 5 74 BAT.

[0226] XKLLl iy ik m] UL T nva T 7 520 G i B JHERE R e B R pu ik, s iR
5B D SR RAH DG B9 9 OB R T iE MR R AIRAT AR .

[0227]  BMP ALFH¥) Sca—1+ ZHMOHE (U1, FHASCHEA I 73 A 77 VR BRI IR Sca—1+ 41 Jif2)
(RAR N 5 32 2 A A O 0 1, 90 00 R F A2 o s e K 40 i 5 N A2 30 S () 38 R AT R
No —HEACUL, 18325 FR 40 m] AL 57 40 MO BE 1 i A7 5 2 A S5 i A A v A ) Sk, S
BT 20 o BEAL 2 BMP Ab (1) Sca—1+ 40, BMP AbFH[¥) Sca—1+ 40 Mo B — A6 BB 40 g
AR I E SR e A T A AR (S R A AR A e A
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FEIR AT A2 RS IRET 4E R 2 M AT 4 iR O IR L A eI AL A Hl a2k ) sl T, &
TRl G Bk o IR IR RGMAEAR WG A o 38 X IR R IR L RR .
A DS & s 2t s A Aar. (i, B~ R S ik e R g (RSN )
BN N PIERN EE P CRERIRE P ) PR ) o I8 5 40 HOR B R RN 2R S
TE—HB Sz 77 22 b, A5 N BMP AL (K] Sca—1+ 40 B4 5 452> 107Q.10°, 107 B 5E £ 41 .

[0228]  FEAL A T AE SRS AH A P4 MU B 00 R, AT LASS T 52 A 52 3500 G571 8 A2 A 10 ) 40 e
HEF I S B N EIA A, 0 an 25 b ik . ez 55 ) 7 B3 B2 AR s L. S L
il Freed et al.,N.Engl. J. Med. 327 :1549 (1992) ;Spencer et al.,N.Engl. J. Med. 327 :
1541 (1992) ;Widner et al.,N.Engl. J. Med. 327 :1556 (1992)) . F| fAt 7] FE R4 & il K1 2%,
LU 40 32 3% G B IR A RS S P R D A B i AN TR

[0229]  #F—HUsLjE 75 b, B T BMP AbEE 40 e, J7 VR AR Bl 25 T oK I — sk £ Fh
AN AR S, ) WS A B AR SGTE O 2 Ak ¥ (PPAR O W RERLIREE X 24k a (RxRY
) B T3 EEMEGE i (TZD) ALZEIR . o —Fi BMP 25 (3 ( {541 BMP-1 5} BMP-3) (4E £ %=
APLEE IR JE B 25 B B B R s s o) e . (Wingless—type (Wnt) , 440 Wnt—1) | J&
By R 7 -1 (I6F-1) BAb ALK+ () ank Bz A KK+ (EGF) 4T 4 4 e A= K A
¥ (FGF) VAL A KK (TGF) —a (TGF-B , Mg A SR+ o (TNF a ) | B W4 i A V& i)k 8
+ (MCSF) . IfL %8 ) 2 ALK PRl (VEGF) it/ sl /MR ET AR A R~ (PDGF) ) o HiAt 5Lt 77 52
o ALS YT DU A SCHER I¥) BMP-2. -4, -5, -6 HI / 8k 7 85 s %8 T IR £ KT
1), NS AP BMP &5, WIMTE R & 70 TG . (B85S0 7 =, s ik
WAV S 0T JTIERRG 25 T 9 G R JERE B b R s 1A D 1 B R T T
B, 55 3697 AR LU R 3R orlistat 2k ~FIMGMK (phendimetrazine) Al / 84T
% (phentermine) o

[0230]  fRPNITIE

[0231]  FE—4850jt 7 b, RATFRME TARNIGIT Jrid. ik ik s b pridskitsz
RATE, F4 Befs G 9 2 1A R0 BUP (5 5 R — B Z R b &4 752 i 0 4, o iy
R FAL A S S0 1 A2 R A S TP Sca—1+ ZH . 7] DL T2 0 vE A S 48, 5l 4o
BMPs FHARE 5 #E 1] Sca—1+ 41 M) BMP 343031l 1X A S0 LR 456 Sca—1+ F1 / B4i i
K CD29 21K,

[0232] HAEGE

[0233]  TE I FRAEZGP AR ) s 7 40 W B IR B 8 LDy, ( XTHEAE 50 % AL I
i) FHED (ZERFIR 50 %697 A R ) ] DL 2 A SCRER 1L & R 2940 & i+
PERRIT A R BEMERCR ARG T RO 2 R 5 & L # 2 v 97 Fa 2 T AR IE A LU 36 LD,/
EDgyo PUIERIRH B RIGIT Fa 1) 2 IR AL &4

[0234]  HH 40 % 55 43 i ROk — 20 BB A 9 243 B8 T DA T4l 25 A4S FH 15 &=
TaH . MBI BNV I E R AL XL R PE PR S [ 5 i Ju A 3 ED,,, RA IR EL
B WAEE, I BT AR A /D B 8CE BeA BIE AR B K A 50 2 AR 25 250812,
FE T BE RGN AR X T AR SO B 07 A AT &4, Y897 A A58 & hT LA
BG4S IR Mok Al vt o AT DAAE S AR B A i) i HA ) AT 8 )65 A i 5 P
E HSR 1Y 1Cs, (BRI SEIRAE R S KPP — 2 I 0040 B V00 B ) I 24 i 289 S T
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A LA AR 545 5 SEAE R A 8 A AT AR . 7 Y It B A 3 3 A 2 /DR R R
0.01 3 3000mg, %1 un B KB TR 22 /0 K% 0. 00001.0. 0001.0. 001.0.01.0. 1.1.2.5+
10.25.50. 100,200,500+ 10002000 5% 3000mg 5 H % .

[0235] W] LLEF XS ELVG YT I BORAE LA AR TT B AR AR PE R BRI 45 2384 . 321
XA AL —F A H S H S BN R) A R 3 52— BOMI A B 224> 2455577
o VAYT R RARRSL IR, L N — 4. W] DU O B AN AR ) TR RS (R R — IR R
BREPIIR ) 45 TI897 45 250 2 I LAY 7 TR mT DL 38 . 1) & AR iR 7 7 S 1R W] A
TRFFANAR , B ARG YT IR ] DL AR s &

[0236] 3 ) & A8 TR AN VG 7 77 1 2k B9 H i, kA A B EER, tkinss
M A R PO S Y . BRSO B SR AT BEAN [, S ) B e A AR Y R A
S IR, A= DLAE S s 5 (Katoes et al., Chapter 27 1In:
Remington’ s Pharmaceutical Sciences, 18th Ed.,Gennaro,ed. ;Mack Publishing Co. ,
Easton, Pa.,1990) . H, f& A 2 50 i i B 258 (AT N 53 A] Do HekAT
P ) PBEARYE 2 Fh BRI R M AR A, 1K L8 PR 2% A0 45 52 44 RO AF 8 A BRI B AR VO AR L
SRRAE IR B RIRE FE VR 7 A0 AT RE RN EAT IR0 T I 1 o LA B FCEA 28 R 1 1 Jo R
(Nies et al., Chapter 3, In :Goodman & Gilman’ s “The Pharmacological Basis of
Therapeutics”,9th Ed., Hardman et al., eds., McGraw-Hill, New York, N.Y.,1996) .
[0237]  VGITHITEHY / AR

[0238]  {5—4LS 77 5, AN SCHEIR 1 77 VA W] LA FE AR IR T 5 VRO 52 0 S A& N BAT 1
G 0 S IX L S o XL IR YT S S n] LA Pk 52 G A a) A U gk
TR AE— 2857 Zh, 2l R A S mr i) BAT P AL/ B e . 78— 485t 77 58
W, SR RS R H D HRER o

[0230]  —4USEE 7 22 b, VAL AT LAALAERA 2 16T AR/ B 320 S K AR B Bl BMT, Jf 4t
AR RIG YT AT R EE B BMT 59097 Ja iR B Bl BMT BEAT LA, W4 3 AR E 5l BMT T R
fRRE ). eSSl T b, HAME TR — B IR E 2 S B AR R E B BMT. AR
i, R DAASE [ 0 2, 420 2 2 T T A ] ATl ] o s

[0240]  XEEPPAL AT U 145 32 50 R e MR ST B o A6 YT Al R o AR A R 28 |
AR (0 BN B IE T B SR IR T ) Ja RS, B T DL IRIRIT

[0241]  {E—L850 77 2, TPV A G 7 AN —BR 2 A N BMP 35 A0 40 i A 1T 442 /51 451 a0 46
IR 2R 1, LAME5) G A 55 st — il 2 0 R L

[0242] ik 7 ik

[0243]  {E—LLS0 77 Z2 T, A SCHEIR I 77 VA B HE %502 BAT M4 iR i ik 77 5 X487 %
BFEIRI Sca—1+ HHAN M, 75— 2852l J7 2, 3 A8 41 M de 3 ol P Al 40 i 3% i A id A
15 \RNA Fl1 DNA M DLt VAL 2 AT RAE . AR B A, W] DUR I S iR (1) 4046 77
AR FEANL . A5 — 2B 7 S, T LR A BMP-7 sl 5 — s 2 Ao i SRSV
R T Sca—1+ AL SR RT LU AR L REAT PR S0 DA 40 LR A0 25 — 02 b i #h BAT 4
fuek & HA BAT 41 MR AE 40 i I8 3 BAT 40 e sl 3 HoA BAT 41 HaRr fE (1 40 B 4R Ji5 m]
AR 73 5, JF T8 5] vl 40 M 3 T AR 1040355 - RNA R DNA etk DA R B 9 21 2 AT 3R ALE
PO g4 4 10 3% 91 5 FH UL BRI Sca—1+ 41 1S 2 OS2 31T LB . 75— 28500 77 %8
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o, AT AEOUL S 5 0 R A BEAH 40 015 21 iU AT EL A AN T A S 23 A0 BT RIS A7 AR MR L6 Bk i
Yo SRJEHT AR E 2200 IO 82 45 5L, FF T2 Rets 2040 0 BAT 41 M Rk X1 &R
A a2 ST (profile) o SRJE AT LAM FHAZE M S B 40 W RE rh Bkt H BAT #H 40 i o
[0244] X5

[0245] A BHERAL TG, 7E— 28y b, Wl ST DS (1) — B Z i Sca-1+
A0 5 (2) —BZ il BUP, H RS C 1 ik — B2 Pl Sca—1+ #H4H o 7040 4 BE# BAT 4H e 3R
BE FZRE R s 3) HTBARS T2 NSRRI E (1) LUl s LURTIER (B)
—KEZ RS SR AW

[0246]  —HEsTj 7y &b, W& DLAS (1) —BZ 0 BUP AbBEf Sca—1+ 41 ; (2) A
T4 s T2 AN R R E s (3) LAZyuli. WAREHRIAZS T EAWMEZ R (&
FEAH ) B SEETT & .

[0247]  $RAAFIERT, HA WA TR B ] LUVELEEAE ST [ 2588 N IR E IR AT & o

G X RS ST AL AT DGR AR A T AN G T 7 I Dh e A B & & —
UL AE s MR, Bk 2B as eI T B (1) 23 B, e s A A A& 1 (R T AN
[, (ER AR ) BhRISIREFIR G, (2) AdeE—&, FEIRH T —&IEA, 3E (3) /il a
38 FEIG A AT — VR A« W SRk Ak ARG o U R Feta e , A &9 m] LAAE A FH AT —
AN TE], LA an s FH AT L2380 LB LR LA B JLAE R =R A 1A 77 7E 1k
AR

[0248] A& AEA KR WA ARSI & b I AL & 0] UBCEEAT A R R 25 4 Hh 4L, 018 AN
[ J 73 (1) 25 i v] LA B B DR A7, IF HA SRR TR G 203 . A IEid i R m]
CIALFE, Gl an e A HLER SV (B RRREE MR R O ) V& d (i, 82 ) 5 a8k
ARArT FEA R FH T B R ML 2= R A L IR a8 7] DU S, (EA R T /M =
T RS R

[0240]  E4TLL ERBRR, 350 & ok i) DAER R vl BHAA L o 3K 2640 B AT DL BRI R F /B
ANBE T A AT A B it , B k4 . CD-ROM. DVD., Zip 5% A5 3 55 M N A7
(flash memory device) . FACHN, Ui B T] LLE 23 1 7E H.55¢ W 1k Bl 3 DL H - HB R A 5 25 A
Ho

[0250]  BTik i Gt A4E A TR 97 BB A B A DG 5 AAE PR (1)) &2

[0251]  JE i DA SE o) 10E — 0 4 AR R B, 308 4 Sl 491) S+ AN FIR A ASCR 2 SR A i 149 % B

el

[0252]  SEjfsl] 1 -AE oAb 2E M / B ER I 0 A0iE RS 00, B RS K AR A AR B
HF BAT 734k,

[0253]  $ZHALL T AT B RS R AR BUP-2, -4, -5, -6 F -7 AbBEHEF A A (A HT
JIG T 40 BT 3T3-L1 A €2 /1 T U 40 M F 250 3

[0254]  IREVCARZS AN MAERN BH 10% 25 1035 LA BMP-2., BMP-3. BMP-4. BMP-5. BMP-6
g BMP-7 [f] Duibecco’ s Modified Eagles Medium (DMEM) T3%5%. XfRE4H Ml g2 AN
BMP. 4l i AN 5 AL 2= BB R 1) 20 A0 05 50 sl e e — ik o Al R 8 R AR JE IR
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HLIEAT AL O JL il RNA $2HL

[0255]  JIR) RARA ML O Jesrir. 15 2, 40 MfE =R~ Ak g i Ihar o
(VTS AEE 0. 5% M4 0(Sigma—Aldrich)) Hef@ 2 AN/,

[0256] W1 LA fiTzw, 550k HE 40 B BEAH L, BMP-2. BMP-4., BMP-6 Fil BMP-7 S 58 A= A5 4
AU AR 40 A AR R 5 0, (R A S 4 0 B R 1 hiax e 4 i R SE R B B R B T
X5 FHS WIE 1B TR, 3T3-L1 A (R AR U 40 it A A 0022 21 iR BB 5

[0257] X &E%rHE % 0, RIAE /E AN &4 22 s R M e is SR AR K g2 5, 2
BMP (BMP—2BMP—4BMP—6 11 BMP—7) 341 &A% {12 3k 4 2 11T T 10 40 B b g 5 B AR B3 o R4 i
i BRI el g ] BAT ZRINAL 7342 — BT, 1K L 5E 513K ] BMP-2 . BMP—4 . BMP-6 1 BMP-7
RetB (R HE BAT #H.40 M 204k 4 BAT 4L 52 B 1] 1% R 404

[0258]  fifff kT —(UCP-1) #5340 MUFE T DFF45 FE 44 . K 5 A (CIDEA) 2% H T
WA BAT 2L IHE SR04 (Zhou et al. , Nat. Genet. , 35 :49-56,2003) » 4 T 4> H7 BMP-2.
BMP—4. BMP—6 Fl BMP—7 2 75 {2 10 4 €4 1T T 107 40 B 734k Ay BSe# BAT 48 g, FH 4 b il % 1 48w
T T % & RT-PCR K VEAl UCP-1 F CIDEA )R 1A,

[0259]  MHFA= 746 €4 /T I 7 40 MO A0 45 A BMP AZ /BRIl R 15 9% 8 K. ARG WeAE4n i, H
QIAzol A (Qiagen, Valencia, CA) 43 RNA. HI T4 3% UCP-1 B R L5140
H SuperArray ( =5 H 3% No. PPM05164A) .

[0260]  FH T 14 CIDEA [ XRS5 14043 5 A

[0261] 5’ —ATCACAACTGGCCTGGTTACG-3" SEQ ID NO :6 ;7

[0262] 5’ —~TACTACCCGGTGTCCATTTCT-3” SEQ ID NO :7.

[0263] % M8 4E 7= 7 H9 48 A 1t B (BD Biosciences, Palo Alto, CA), ) A Advantage
RT-PCRAAFIEE T 1 1 g RNA il 4% cDNA, AR 2 4R 250 1 1, 51 1 ke cDNA HITE &
SYBR Green Master Mix(Applied Biosystems,Foster City,CA) {201 1 PCR v,
Bl | A8 A B2 oA 300nMe B4 K PCR S W — P4, MIA ABI Prism 7000 Sequence
Detection System(Applied Biosystems) HEAT B & .

[0264] 4] 2A 7, BMP—T7 Ab B (1) 40 i 5565 L 40 B AF AH LG, SR8 H 2 25 19 n 1 UCP—1 A1
CIDEA KiK. BMP-2 AbPE [ 4H e i WL 5¢ 21 CIDEA FIKHG

[0265] X egf SLSK B BMP-2 1 BMP-7 {2k B AF A4k € 5y I 7 40 i 234k BAT,

[0266]  F|H] Western Blotting tHiuESE 7 BA B ZR el AL, faj b U, YR VIR S\ G
TR 7 4l e RIS FR R 78 3. 3nM BMP-6 BY BMP-7 [ 7R h 5 9% 13 Ko

[0267]  F BMP-6. BMP—7 il X B Ak 2 1) 48 €4 R 11 €2 5 g 0 4 B SR A5 10 &R A iRl &
SDS—PAGE 43 &5, 3 H) H] Western EVE /3 #r. MREAEI & 57 & 25 Pt UCP BIRE =Bk (Santa
Cruz, CA) Fll, FEHIPL B — 8 81 A B Rt R R R R A R B AT TR

[0268] Q1] 2B F7, Hefiikt BMP-7 [f1 8 4 4 i oy, UCP-1 e e B3 UCP-1 HiIIREAE
Bt BMP-7 1 (A (.40 O A . Bl BMP—6 it B AL B (1) (o RN (1 e 4 i rp R 42 381

[0269]  [& T LA EREIR A 8245 5L, BMP-7 A Bk i 2B 4 % AE i3 .

[0270]  SXLCEGHE IR B, BMP—7 2 — i 5 B 1 48 (501 105 12 1 IR 7= P 15 5]

[0271]  SEHEM) 2 T4 MeBTIR —1 BH PR €26 1 40 O AH 40 i 114 40 5 AR AR

[0272] i vl (IR T A 40 10 23 B 1 aF /D BB g DL. ARSI Y BMP-7 feil, 5 Beix 4t
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Iy B AN 40 BAT 41 B ¥ B

[0273] >k B /> B DY B DL ET 4 AH 5 18] J50 40 i 1)+ 4 Me B iR —1 BH P (Sca—1+) 1 CD45/
Mac—1 B (Sca—1+/CD45~/Mac—1-) FENLJEHH A0 Mafe i i 2 e v b 40 i 73 ik (FACS) 4lifh.
fia] B R U, FH AR s R HE, AR e SIUHEI F o AT i JBE A DL TR ZEL 21, i B2 31 15m1
Digestion Buffer I (DMEM.O.2%J)5MEF 11 Y, Invitrogen # 17101-015) 1, kL SL7E
STCKIBP R EG AL 90 238, N 3ml RZEIMiE (FBS) bW N . 73 B,
FH F10+20% FBS BrF2FEIG Ve IR, B IR Sh 22 Pl (PBS) e— Ik, ARERIR AR v o AR
PBS I 3R AT e B LN 4T 4k

[0274]  ARJFIEILYTHE 3 B 4 IS VENLIA AT 4E CABR 22 0] D e . I iE e a , b s b3, fF
LKA 3-5ml, SRS NN 5-6ml Digestion Buffer IT(F10.0.0125% 5 T1%.0.05%
Sy BN, Invitrogen # 17105-041)

[0275]  HEMAREHRFEED BT 37T°CIHEE 30 2040, ARG RSN L. 5ml FBS £ 17
o MIEFEFE M B URIBORZY 4 RATHE S P AR AR R ILET EAHOC A B TR >k o FE S AR JE AR
BB 1 PR L R o B DL 70 u m 4l pE Ml g8 . B 00 AR A i I
BT/ R FEIE (¥ T Hanks 2290 R %5 HBSS 19 2% FBS) HHiFATHUk g (a,
[0276]  FEA LB FRIEHP SR — MEVEP RIS, 414 gauge net I U8 IIATE HEIEREARIC
V) - WAL eE CH TR ) 455068 I8 (caleein blue) (HHTRIIVELIN) Jo, %
MO REAT FOCIEAL A M 73 ik (FACS) , PR 1E 4 PE ( K1k Mac—1 #1 CD45) , BH P IE£E APC (3£
& Sca~1) o FTABHUARLL 1 1 200 ke N N 40 i B, AE 0K LI E 20 38h. FTHBLAG
F5HT Sca—1 (APC- FRIC K ;eBioscience # 17-5981-82) Mac—1 (PE-Fricff] ;eBioscience #
12-0112-82) Al CD45 (PE- $RiCIH] ;eBioscience # 12-0451-82) [IHiiAk.

[0277] NGR4T AKE R (5 H 10% FBS 4 PE 2 Bt (1% F10) I BLEEAL
25. 000 ™41 B )25 FE LA E LA AR S 1/ IR TR 1) 24 FL4H B Rt b o ATl
MR AN FE N Bng/ml B PR AT 440 i ALK K7 (bFGF, Sigma—Aldrich # F0291)
[0278]  Sca—1+/CD45—/Mac—1-tH4NfER )5 54b 78 10 % i 4F M35 F1 3. 3nM BMP-7 [ DMEM
Befi 3 K. X HEZH M54 78 10 % B 28 103 A BMP=7 (1) DMEM B fil. 4R 5 40 i 55 s 10 40
Muifs TG IRl 4 Ko BARSUL, a0 40 M 704k 115 5 2 8 1K iy 40 e /e 78 T 20nM
Fif B 2R InM = B PR S 08 (T3) .0, 5 M S ] 3% A RE F g (TBMX)  5mM 31 ZE K 44 Fll
0. 125mM M| 36 F 5 IR 28 P AL 48 /i o IX— M (3 =KD 25, ¥ 4 st [=T b 78
AR ZF T3 ARG FRIE, R G R IR A B W R — IR o AR5 ] o 4l I 3B AT i 410 0
373 B9 RNA 1847 7€ & RT-PCR,

[0279] WIS 1 Tk EAT AL 0 Bt

[0280] 4l 3A 1 3B fow, BMP-7 AbHH [ Sca—1+/CD45~/Mac—1~ 5 AH N XS FE 41 o BEAH EE,
RIS 2 0 B R B R AR

[0281]  SRJG AT E £ RT-PCR KA 22 I8 7 T b i A R4 € i 177 40 Lk S 1 g 10 T b
WCYHIRIEIKE o B o M IR T T bR ) e i S AL 0 A S TS 328 v (PPAR Y ) .
NEWT R 455 B2 4 (FABA4, aP2) MR EE & sl (FAS) o #8150 10 40 Moty = () I 7 2 b
/& UCP-1, CIDEA, PPAR v FL3EALFF] (PGC) -1 a FI PGC-18 .

[0282]  jE & RT-PCR WISt 1 PrkiFAT. H T4 18 PPAR Y I XA K ARid 4l 53 7
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i

[0283] 5’ —~TCAGCTCTGTGGACCTCTCC-3’ SEQ ID NO :8 ;i

[0284] 5’ —~ACCCTTGCATCCTTCACAAG-3’ SEQ ID NO :9,

[0285]  FH T4 14 FABA, aP2 {1 XU X FRCH) 73 5l &

[0286] 5’ —GATGCCTTTGTGGGAACCT-3” SEQ ID NO :10 ;i

[0287] 5’ —~CTGTCGTCTGCGGTGATTT-3" SEQ ID NO :11,

[0288] T4 34 FAS (1A SRR SUARICH 73 A2

[0289] 5’ ~GAGGACACTCAAGTGGCTGA-3’ SEQ ID NO :12 ;7

[0290]  5° ~GTGAGGTTGCTGTCGTCTGT-3’ SEQ ID NO :13.

[0201]  FF9 1 PGC-1 a [ ORI [z AR oy 42

[0292] 5’ —~GTCAACAGCAAAAGCCACAA——3’ SEQ ID NO :14 ;F

[0293] 5’ ~TCTGGGGTCAGAGGAAGAGA-3’ SEQ ID NO :15.

[0204] HH T 1 PGC-1 8 AU AR SUARICH 7y A2 -

[0295] 5’ —CTTGCTTTTCCCAGATGAGG-3’ SEQ ID NO :16 ;7

[0296] 5’ —~CCCTGTCCGTGAGGAACG—3’ SEQ ID NO :17,

[0207] G| 4A 7w, BUP-7 AbBE SR B Sibrid 4 (PPAR v | FABP4., aP2 Hl FAS) it
O IEBEERR A4 (UCP-1 A1 CIDEA) ¥y Wg s hn. MEBI mAKEE T2 PPAR v , AHXY
XTHEA 2 A58 oAl Fr A FRac A X B 2 A5 DL 3G 38 n s K i 2& CIDEA, HAH
XA 3.5 f 38 .

[0208] XML aR Lk LR, BMP-7 AbH{EHE Sca—1+/CD45~/Mac—1— tH 40 M 7344 g L 1E )
BAT 41} .

[0299] &y T #3k—#53iF S BMP-7 AbBE (K] Sca—1+/CD45—/Mac—1— 4 Jid T 43 4k K BE 4% 7= # 1)
FS AR €4 IR I 40 I, o BMP—7 AL PRI Sca—1+/CDA45—/Mac—1— 41 Mo A1 AL BH XS e 40 it 5 2R 4L
AMP (cAMP) 23114 — T 1k cAMP (Sigma) BX B 3— ' AR GBI B)7) CL316249 (Sigma) Hfid.
XL G I e BERLE R VA 5 R I3 R G 30 2 5= S R RIS, X & T TR
e R IR T4 f o X IR E ) T4 T 1D 40 M 1) D BER AL, LA A e ta i
9 48 1. 55 1 € i 7 4 X 23 ok

[0300]  AbFHJS, FHH & RT-PCR {1 b BTk 43 #7 UCP-1 [3RIA.

[0301] L&l 4B T, 5500 HE 40 B i 40 il , BMP—7 Ab 311 Sca—1+/CD45~/Mac—1- 4l i 7F
cAMP Z J5 27 UCP-1 RIA I I K 2 300 fif. X — M SR &5 SR B H il T BMP-7 [ Sca—1+/
CD45—/Mac—1— FH A M 740 24 T 0 1E KRR (TR 10 400 L, 5 4 Re % RV 25 ) L5 g Tl sl A
FERFET

[0302] X EEELYE-— L smZUFE R, BMP-7 BB 15 F Sca—1+ tHAN ML, 5 5l /2 Sca—1+/CD45-/
Mac—1— FH 41 Je. 7340 A 0 1E [R5 15 107 48 1 o

[0303]  SEZJAA 3 < i) e 5T U 400 LR 400 P 1) 5

[0304]  SCrPgy H 45 S R, BMP BEREAE Sca—1+ [H) 78 BUAH 40 Mo e o PR 1 (ks 2 1 (0 g
Wi ) fwis o Sca—1 FRIKAER T S BRI IARSE G o oA T %508 SEHEMF) 1 A0 2 PHEIR I 22 SN Sca—1+
Y0 s, LA R AT LA T 5 e Bl A 3K 0 A i 170 e € T U 40 M AH 40 B R T Y Sca-1 2
HNEIFRICY, 1 1E FACS M Ao VE 43 55 Sca—1+ 40 G, BT i Sk 5 A0 45 UL A L & A0 56 )8 i
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i) BAT B2 N AR LU N I I e T 2L R TR o AR5 H#57r BSH Sca—1+ 4l il
BMP7 $ i ke VAt 40 1 75 10 oAy e IR 7 4 B IRT BE ) o SR 5 1 0 B8 74k A 4 CE R Jy 48
(320 JH 1) 20 RO SR T PR 0 o 3K 75 A0 (1Y) BAT AH 41 Ry 5 4 i 3R i As ey ml LU T 48 e 4
JIE I 440 A 0 o

[0305]  SHELPAMLUL, $ LA FR T, AE L B8 LA S A 4% JE IR BAT, J¢ N i I 4
LR I 818 B 22 1 P i 2L U A7 b 4y B A& I Sca—1+ 140 i -

[0306] ‘B HSVLKUEIY Sca—1+ 41 i

[0307]  f M SEHfs] 1 A 2 o AS R 57 B FE RS 9% Sca—1+ 40 HAARR UL, H 4Bk
BT, R 5 TTHEIE F o AET S IR AR R UL AT L 2R IR UCEETE 15ml [ Digestion Buffer
T (DMEM, 0. 2% FSJE g 11 7, Invitrogen # 17101-015) 1,

[0308]  HHEFHAE 37T°CAKM H R TE S AL 90 23405, I 3ml G2 I3 (FBS) 21k iH 4k
RN Gy EHZRF, H F10+20% FBS 3 7R 5EE VEN I, SRR SRl (PBS) e—Ik, ARefl
N . B ZLZAAE PBS Th U REFRIS se 38U IA 4T 4 .

[0309]  AAJFIEILYTIE 3 B 4 RIGHENLIA A 4E CABR 22 i) SR e . WP HE e a, B 2s b, AE
LKA 3-5ml, SR J5 N 5-6ml Digestion Buffer IT(F10.0.0125% [ I1%.0.05%
Sy BN, Invitrogen # 17105-041)

[0310]  FEMARSETERFZED N T 37T°CIRE 30 48P, SO 1.5ml FBS 1034k FAE
N4 IRBE TSV LET HEAH S0 M f , AE A 0 L A3 PR 25 R AR o ARG
FES 70w m AL IER g B OISR NI R T MR i i 7R 5 (T Hanks %%
THEREE VR HBSS ) 2% FBS) AT HiiA YL,

[0311]  FrAPufRLL L © 200 FRE RE NN 40 &), fE0K EIRE 20 438 iiAPi Sca—1 (APC
FricHf] ;eBioscience # 17-5981-82) . Mac—1 (PE #ricl¥] ;eBioscience # 12-0112-82) Fl
CD45 (PE bRIC I seBioscience # 12-0451-82) HIFiIA. 10431 FEIE T 58 e — AN PR D 18
i, 4L gauge net P, MIAVEMEEREARICY)— WAL A RE (H TARCINZEAN M ) R4 ¢
2 (calcein blue) CHHFRIIVELING) f5, X4 MudEAT 26 TG L4 e 7 ik (FACS) , [
HEHE PE (3R1K Mac—1 1 CD45) , BHIEZEHE APC (KIE Sca-1) (S UL 6A) .

[0312] REH AR E S T A K5I (kR #LL:Calcif Tissue Int,2008 Jan ;
82(1) :44-56) , K 15555 H 60 % & 4 /b & %5 245 B 1) Dulbecco’ s Modified Eagle
Medium (D-MEM) (Invitrogen, 11885-084) Fl1 40% MCDB201 ¥5753E (Sigma—Aldrich,M6770)
M. WREPHARAE 2% [AF NG HFHE R/ #HE % (Invitrogen, 15140-155)  InM #fi
FEKAD (Sigma—Aldrich, D-4902) .0. 1mM L- LR MR 2- B8 (Sigma—Aldrich, A8960)
Ix i B 35 Bk R v~ 1l (TTS) VR A ¥ (Sigma—Aldrich, 13146) DA J& 1x YLy PER - H &
(Sigma-Aldrich Aldrich,L9530) o 4 ifd LLAFSL 25. 000-50. 000 4 it A% o Fe i £ 60, e ik
FUR I 24 FLAE MR IG 7R b A KB FRAEIE A 78 T LT A Bl :10ng/ml EGF (PeproTech,
315-09) . 10ng/ml LIF (J [ Millipore [f] ESGRO,ESG1107) . 10ng/ml PDGF-BB (PeproTech,
315-18) #1 5ng/ml bFGF (Sigma-Aldrich, FO291) . % ¥k Bg K 5% 75 55 51 i A\ 35 6 1wl
AR R . KB, 40 B & R A 78 N Sng/ml & ME 4T 4k 40 At 28 K K 7 (bFGF,
Sigma—Aldrich#F0291) .

[0313]  IXLL5) B4 M e H BMPT AbBR ), dn FA I e A ) A e I iy 4l B i e ) o a7 ok

32



CN 102083969 A WO B 30/34 7

Ui, WSEHTHEIA (Klein et al., J.Biol. Chem. ,274 :34795-34802, 1999 ;Hauner et al.,
J.Clin. Invest. ,84 :1663-1670, 1989) [f1, 43 & [ Sca—1+ 4l ML 54 S8 A a5 T2 o4 15
FEIEIE LT 5 BMPT $efik . BE L ARHL U, R4 L 90-95 %o Fiy N B 3 i e I T KRG IR
RAMML . BRI EA A AKE R AR IR 3. 3nM BMP-7 FFAA AL FE . BR4L,
L Hirin — AR R 78 bFGE .

[0314] 72 /NEY S, 15 S IR B B 0 Ak 48 /B . X TR U s SR AL T
AEEKEFRERERE SR, MATLL LAY 5ng/ul EEZE (Roche,
11376497001) <50 1 M M| Wk 2 3£ (Sigma—Aldrich, 17378).0.5uM IBMX(Sigma—Aldrich,
15879) .1 u M HbZE K A% (Sigma—Aldrich, D-4902) 1 InM T3 (Sigma-Aldrich, T6397). fi§
T RGE T 2 KRG, MM s oA b g/ v 1 A FM InM T3 I FRES, 2 MIEIE T
Ko B JEH ML 0 Y@Ml E & RT-PCR 23 M7 HR W %o

[0315] 4] 5A-5C Frr, 5K 1 F Bon EE— 30 FH BMPT Ab3H 73 B B /) BUE e il
() Sca—1+ 40 2k T He AR B 1 S22 1. £F BMPT Kb P AT, X 3 241 UL SR I 1 40 i 33k
AT MR AR ICDI 3BT anb 6A BT, IX L6705 (1) e UL 40 & Sca—1 PHP% . CD45 BT
Fl Mac—1 [PE. & 6B-6F 71, iX 46 Sca—1+BAT #H 40 o % 40 i 22 [ A5 047) CD29/ Bk &
B 1 A1 CD34 2 FHE . AH S, 40 a6 48 i 2% [ A5 c 4% CD31/PECAM-1 1 CD117/C-kit
AEIPER .

[0316]  IXLEMEAERH, Sca—1+BAT FHANME W] LA BRI B 8245 RIe 30 Hs T n] LLdE
iok BH P 5 e B ) Al M SR TR B 124 Sca—1 BRF# Sca—1 2404 CD29 FT CD34 Hrf#)— Bk £ Fiik 28
SEF/ BLAIX RGN . X4 nT LLE S A1 D45 Mac—1.CD31 Fl CD117 [ 41 fu 3k
[ R IE R %E

[0317] 4 T alb— D AESKIX 4 Sca—1+ 40 J 734k ok B0 1E R4 E I8 U 40 ML) 68 00 G st o) 1
A2 Hh BT IR AT € £ RT-PCR 2K 73 AT 3X 8B i YR Sca—1+ 480 i b JIg 5 7% b id 4 BL B 46
I 1 40 B S 1 T 0 T BRPR IC D RIS . BR T SR 1A 2 TR kR IC ), IS T
PRDM-16.ATPase Pref—1.BMPR-11A.BMPR-1B.BMPR-2 Fl ACVR-1 F{JE LK. tn AR,
UCP-1 /2 i BE VT 4216 BAT bRicd). ZRAUiHh, PROM-16 24 (218 107 40 fts 5 (9 18 105 T A ic
M), UCP-1 &% ] T-% 7 BAT [IFRic4. MPR-11A. BMPR-1B. BMPR-2 Fl ACVR-1 & 5/ & ik
FRic¥. Pref—1 @] LA T 505 i e i I I8 05 T2 e il 55 . RT-PCR " F 1) 5 14 4
S 2 AL Fin. T3 1 UCP-1 B ORI e UARie oy il &

[0318] 5’ —~CTGCCAGGACAGTACCCAAG-3’ SEQ ID NO :18

[0319] 5’ —~TCAGCTGTTCAAAGCACACA-3’ SEQ ID NO :19

[0320]  FH T 1§ PROM-16 [¥)45 SR CFRIEW) 73 il At

[0321] 5’ —~CAGCACGGTGAAGCCATTC-3’ SEQ ID NO :20

[0322] 5’ —GCGTGCATCCGCTTGTG-3” SEQ ID NO :21

[0323] T4 ATPase [’ U SUARIE) 73 il 2t

[0324] 5’ —~ACCTATCCCAGCCTCGTCTC-3” SEQ ID NO :22

[0325] 5’ —~AGGACTTGCCCACTTCTCTTT-3’ SEQ ID NO :23

[0326]  H T4 Pref-1 A LA XFRIE) 53l 2 -

[0327] 5’ —~AGTACGAATGCTCCTGCACAC-3’ SEQ ID NO :24
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[0328] 5’ —~CTGGCCCTCATCATCCAC-3’ SEQ ID NO :25

[03290]  HH T4 14 BMPR-1A A SCRTR SURRICH 7 7l 2 -

[0330] 5’ —AATGCAAGGATTCACCGAAAGCCC-3’ SEQ ID NO :26

[0331] 5’ —ACAGCCATGGAAATGAGCACAACC-3’ SEQ ID NO :27

[0332]  FHF4 14 BUPR-1B (143 XA SUARIEA) 3 Tl A2 =

[0333] 5’ —~AGAAGAGCACAGAGGCCCAATTCT-3’ SEQ ID NO :28

[0334] 5’ —~TGCAAGGTACACAGCAGTGCTAGA-3’ SEQ ID NO :29

[0335] 918 BMPR-2 {05 LA X bRic 443 5l 2

[0336] 5’ —~AGCAATCGCCCATCGAGACTTGAA-3’ SEQ ID NO :30

[0337] 5’ —~TTCTGGAGGCATATAGCGCTTGGT-3’ SEQ ID NO :31

[0338]  FH T 14 ACVR-1 HI SURT I SRR 7 Al 2 -

[0339] 5’ —~TGCTAATGATGATGGCTTTCC-3’ SEQ ID NO :32

[0340] 5’ —~TTCACAGTGGTCCTCGTTCC-3’ SEQ ID NO :33

[0341]  41I&] 7 7R, Sca—1+ 4IAEIY BMPT ALPE 32 BAT R T br i) UCP-1 (R IE K1 &
FHE A MEAN, IR e M ) UCP-1 RIATEIRES A FH B3 12 REI4REn. M 223
BAT 5 S:hric4) PRDM—-16 CIDEA. PGC—1 a F1 PGC-1 B [RI/KFHEInLL & ATPase [RZ A /KF
e, NEWTTE AR IC4) PPAR ¥ aP2.FAS.BMPR-1A Fll BMPR-2 [{] 38 1A /K S M 22 211 fn . AH
I MER B W T BRI Pref—1 1R IEACE T %,

[0342]  IXLEAEREE L — R IUE R, Bl T BMPT %) Sca—1+ 41 o 4040 A JIg 1 40 i, i EL2 5 57
S E R AN . AL sE R 2 riRit S cAMP BEAT T e, 10l 8 o, 1IX L6 41 iy
o UCP-1 R E I — 2 B A X WEHIRECHT T Sca—1+ 40 Mo Bl oA H1E 4 (IR 117
N ML, 564 e 8 T SO 7 PARE T A ) LA

[0343]  JIRMTAHZURIHIT) Sca—1+ i

[0344]  MJETZHZR, £L48 JH IHTR] BAT (BAT) \ 2 N BRI ZHZR (SQ-WAT) HTpy JIE 1 €4 /1 s
HZR (EPI-WAT) 43 Sca—1+ 41, JFA8 FH LA EHER A T B 88 IIE Sca—1+ 4 j i) g ik
TR IR ARG B4 M BMPT Befi. R FH AT O B A1 RT-PCR £ 72 41 id 734k 4 BAT
[ EE

[0345] 1] 9 Fir, 43 BS [ BAT Fl SQ-WAT ] Sca—1+ 4 i ixt 434k Sk BAT 25 BMPT AbFE ,
HH R, 43 85 H EPT-WAT [ Sca—1+ 4l & H .

[0346] i LEA Hm WL ¢ 25 LR ] RT-PCR HEAT THESE. MRIE T8 4% b 5 THERER /N B
C57B1/6 (B6) FHALEHLYE /N, 129-S6 (129) [ BAT (BAT) . 2 F A IR T ZHZN (SQ-WAT) Flpy
G 2020 (EPT-WAT) 43855 Sca—1+, MIX /N B4 B B 40 i b R b SC xSy T LA
(4 B4 5 BMPT $fih, ) F 52 8 RT-PCR YEAl S 105 2 e b 0420 FAS 1 BAT 45 F k5124
UCP-1,

[0347] 4] 10A 1 10B Bz, M BEA AL AT ir] oA B EBTIEB) A 1 SRAS 1K) BAT H1T SQ-WAT
53 B Sca—1+ 4Rl rh FAS FUCP-1 /K448 mr . AH I, AR B MRS 4) 1) EPT-WAT 3545
(1) Sca—1+ 4 B A W82 21 FAS 7K (38 0, 3 HAR BEAS I 21 UCP-1. {H15 —42 172, MK
JREHLPE 129 /N EU) BAT B SQ-WAT 43 B[] Sca—1+ 4l i UCP-1 FRik/KF B /&5, BMP-7 Fiikh
DS T X L4l (1) UCP-1 RIA.
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[0348]  IXLEWELSCRF T Sca—1+BAT AHAH Ko n] LAAFE N 2L 73 85, BMP=7 1] LA 3 BAT b

WKL,
[0340] Syl 4 « AERF MR A X HEREDTVE Sh VIR AL b, A2 AE T LA Sca—1+ 4H g A
H AN Th R

[0350] | FH FACS FHSEJtifs] 3 A4 ik iR 4 53 25 77 v VA HE JRE B 1) RT C57B1/6 (B6) HEJHE
PPk 129-56 (129) /ML Sca—1+ 40 M4 &

[0351]  I1[&] 11 7, B6 FI1 129 H Sca—1+ 40 e S BOAAAE R . X — MBI R1fE 5
T RERE BN BEFEDTUE FEA T Sca-1+ 4 fa i = .

[0352] & THFSU4r & H B6 F1 129 /N FL4H B2 BMPT (1) 75 52 A7 Dh Re k2= 5,
SEHE) 3 BTk BRI T 53 B Sca-1+ 4H M, 5753 5 BMPT #ih. A RT-PCR vFih BAT
R AR IC 4 UCP—1 FIR T TE bR 124 PPARK [1)7KF-.

[0353] 4] 12A Fi1 12B 7R, BMP7 Ab3EAEAT 5 BS H HEIREDLIE /N L (129) [ Sca—1+ 41 Jig
UCP-1 3R 1K 7K~ G Kz e 8 ok A6 JE BB imy 304 (B6) R L2 2 () 3 K. UCP-1 [ SR At /K ~F
TEREREBLE /N B (129) ol m FHEREMI M 204 (B6) o« AHR, PPAR Y K FAEAEREDLIE /N B
(129) FHEHEGTR B4 (B6) HAHA.

[0354]  IXLERNEGE HLL U, LY 52 Sca— 1+ 40 R (0 I8 107 TE B Be I v g R 2%
[0355]  SEZjifs] 5 :BMP7 LIS Sca—1+ 4 Husr4k A A G 7 4 Hu i & 1 e

[0356] 5T T 7R B A AR PE 3 AL 3G FR B I 00 R, A B BMP AL BE, Sca-1+
A5 A A AN R 40 i s R e 0o AR UL, 40 B BULIA I Sca—1+ 4H Mo 76 H & s
25 5 ) AR CER VLR S IR A S R R A0 (Peister et al., Blood 103(5) :
1662-82003) Z [, i BMP-7 A3, 5 BMP7 bt ()20 55 B B B UL Sca—1+ 4 fi A 3547 7]
A LR T R A . XL SR W], BUPT H5 S AF Sca—1+ 4L /3 4k 4 BAT 411U,
A LUK SE R 15 B 1 S A — AN G582 Sca—1+ 2 A] LA4r 4K WAT 8% BAT (IR I T st iz,
{H2 FH BMP7 553 SO 20 - ik 450 15400 Jf i ) 70 A0 A D REME BAT 1% & .

[0357]  SEJif5] 6 :BMP7 ALFH ) Sca—1+ FH 4 M (44 Py A\

[0358] A T 52 iX & BMP AL FE () Sca—1+ fH 4 B £E 1K P 1] 46 (2048 2% 13 €6 0 1 40 B 204k, M
BN TR SR 52 6 (GFP) /N B2 B8 1 BMPT Ab B () Sca—1+ 4 Moyt S5 B4R R84 1
SOEAKIL GFP 1)/ U 5 o/ sl X .

[0359]  FFHIXFh 7715, n] LR ) Hb BRER R M 40 Ma 1 v i , AT e 4l i 2 5 R & 1A B
I H AL RE

[0360] M FIK GEP [/ B4 B 4 Mo Sl 3 rhRiR 0 7772885 9% . ARG R R fE X L8
M. KL 5x 10 4H M B BT 6 BIAE GFP 5244 C5TBL/6 /)N BRI Ji Ji VL PRI FRE 0 F5g & 1 i)
FREEMEN T A 10 KRG, @i v S5 56N 2R BMP-7 bR Sca—1" 4 JurE M
ANVEST R 5 FE R GFP™ Jlg Il 4.

[0361]1 1l 13 F1 & 14 Fi7m, A5 JG 10 K75 SQ-WAT 21 28 rf 46 3 21 K8\ [f) BMP7 Ab B
Sca~1+ 4l JFH, HEAJG 30 RAATALINE] BMP7 AL ) Sca-1+ 4 fid

[0362] X 4L HE B BMPT ALFE Sca—1+ 4l fuZe 52 T 40 fE N, I3 HAER AN G A 16 1.
[0363]  SLjitf] 7 :BMP3. BMP4 Fil BMP7 4b¥E Sca—1+ 41 iy

[0364] | St 3 i 1) 5k B B UL 3 BS 1K) Sca—1+ 41 i 5 BMP3.BMP4 8% BMP7
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Fefih o 2R )5 R i B RT-PCR DA A SR 2 F0 3 Fh IR 19 7532, VPl 7 UCP—1.CIDEA\PPAR Y .
FAS LA o 25 s 32 AT MyoD (17K,

[0365]  FI T M4 L4H Mo Ak e a2 A ORI IR AR id 453 il 2

[0366] 5’ —CTACAGGCCTTGCTCAGCTC-3’ SEQ ID NO :34

[0367] 5’ —~TGTGGGAGTTGCATTCACTG-3’ SEQ ID NO :35

[0368]  FH T4 4 MyoD 1 XA SUARIC ) 73 il A2 =

[0369] 5’ ~TGGTTCTTCACGCCCAAAAG-3’ SEQ ID NO :36

[0370] 5’ ~TCTGGAAGAACGGCTTCGAA-3’ SEQ ID NO :37

[0371]1  F T4 34 ACVR-1 A3 LA FRIe 4 53 il 2

[0372] 5’ —~TGCTAATGATGATGGCTTTCC-3’ SEQ ID NO :38

[0373] 5’ —~TTCACAGTGGTCCTCGTTCC-3’ SEQ ID NO :39

[0374] 1 15 7R, BMP7 F11 BMP4 {23 T Sca—1+ 4i ffurf BAT 4 § 4% 104 UCP-1 11 CIDEA
iESvs i

[0375]  IXLEEGPER WIFR T BMPT, & 0] LUE A BMP4 SRAEHE Sca—1+ tH41 853 1L % BAT.
[0376]  SEiifs) 8 -4 fufl A

[0377]  Sca-1+ 4l fflid v DAIALIAE S 40 5L S e i ml DABRE I B i I Ath 25 44 LA Bl B A
Ao PRI 20 IS — M 20 2R 250 G0 5 AH R A2k 2 BT b SCHEIR il R 1 s S M AR i
W) o B D) e IR L T 2 R A DA B S5 A N O I 3 R B P Y i

[0378] ¥ MHAZHZA 73 B Sca—1+ FH 40 i A i 2 15 70 A A (i 107 41 B KT B8 ) A2
YL S PR, BT IR LA 2 A0S B B UL AT A I BB L IV R G FLIR B AR L%
JHR P 5 o

[0379]  SEjfs] 9 «RAE & BY 10 HT I8 A 40 i

[0380]  AN[A] BMP 5|/ % BetH 4H e BN s s B TR D 40 i . FLAARSk U, BMP-2 T BMP—4
PRIE A4k (3 8 R 05 40 i 22 , T BMP—7 {234k A e o Ig 10y 4 L 25

[0381] 7 I 4 [HI (1) 25 PR ZH R0 4 (1 40 77 V20 B2k 77 BMP 1 Sca—1+ #H 40 Bk AT R AE, LA
SE 57 T FR RS FI A SR T bR 1), AR RCRE NS X 43 e IR A R IR T 40 i o 2 ) B TR
I 40 B0 AR e 2R ) 40 ) 40 PR o K Nl P AR L AR A R B TR D 4 BRI e
TR e Fk ik 40 i

[0382]  JLPE 4% A FE R AfCymetric 5 ) HEAT 28 R WEF 93 UL % 40 355 20 1)
fa g [FA FEbrid (STLAC) H TR A2 M. ¥ {E BMP AL FE (¥ Sca—1+ #H 41 Jiid 1 B 5%
MicroRNA,

[0383] X ¥, WL WY EAdd BMP () Sca—1+ *H 40 M2 DNA. RNA. &5 1 MicroRNA 14 5,
AT LAAE AN M, DA A 55 5w B8 20 b 4 E B 1 C R f A M 2R 10 AH 4

[0384] S 10 <2 A4 (RN 1 CoRE 40 BEAE 0 PR IE T AP (1) AR B A G I

[0385] ¥ Sca—1+ tH 40 AL Hy BMP—7 Ab 12 &b 20 o 45 2] f1) ol 2l €2 )15 Uiy 41 A% i 31 A
N ARG XA T I PR AL LR AR/ BORE R AR AL

[03861 I SCHH A 11 77 ¥ 65 7 (1) 440 TR Al v e ) LA A () A PR AT ) e P X SRS B 2R o
EIE RIS RERETIEAR 12956/ SvBvTac SEBEI R C5TBL/6.0b/ob /NEAN db/db 7N R,
Ji P /N Bl 23 ) A 9 25 RO 22 2 PR B R T . B B Rogers il Webb #5319 777 (Rogers
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P.and Webb G.P., Br. J. Nutr. 43 :83-86, 1980) PFfli T{AE R KA1 / BUERE,

[0387] ARG AT RE R VPO LR & TR < (1) & ASF E s R NR T K AL&
BCE E KR, (2) ATH 2050, RAEDURE IR 259 2 IR (rosiglitazone) AT KA
7, M0/ B (3) X HBhY (CRESZA M) M sy (B2 TR ) ST IEE).
[0388]  ARJGAERSAE Z BIANZ i LA S AR ok 72 o o BRI SE 0 S A AT V4G o 8 4y
Wi AE R RIS RS AR EE ) (037 0 25 0 (ol Jod ) v AR 3 400 1 T 975 7 2 1 7K
S A/ B B S O I i R = KO ) 5 T AR SRR s . AR5 AL
— ey, T E— 0. HAshH TS AR Comprehensive Lab
Animal Monitoring System(CLAMS,Columbus Instruments,Columbus,OH) F T4 EAL,
Z I FR S B I B (R) E B S AR R T RE SRR IR AR, DL AR AR AR A
A

[0389]  Hifih St /7 %2

[0390] NV PRAE, RE A KR RS G AT S Ul B A AT iR, BL BT A T A
= PR il i B S B, A B 5 TR E 3 BRSO 32 i 40 9 [ i B o o E A 77 1 e RN AZ A Al A 2
7E LA BRI B R 198 LA
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