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CON 107050424 A W F E Ok #B 1/3 1

L AR 6B 7 BT L9 B L e A OQ BB TR R I 7 1, Bk 7 i AR R B 3
BT AHBERACtRI Ta—FecE &5 A .

2. IBURIE SR L BTR K J7 2%, o ik ActRITa-Fefi & B E L A -

a) 25 5SEQ 1D NO: 2245 52 /090 % A — P (1 Z 1R 7 FI I 22 ik

b) 15 5SEQ 1D NO:3HEA % /090 % 7] — 1 () A JE R 2 B 22 Jik 5 F

¢) L SEQ 1D NO: 201 & /D50 IE B R SR 1 2 ik

3. HUREE SR 2 BT R (1 515, P BT IRAC LRI Ta—F oA 85 1 B — Fhe 2 Fin ek«

i BLE /10 MK SACtRI lafit k4 4 s A

il R IHIACtRI [af5 545 F

4. ANBUR)E SR 3Pk 6 )7 1%, Horh Bk Ac tRT Ta-Fefil & 85 1 AL & — Fihak £ Fivis i il &
SRR, Hk BRI E IR VR 4 AL R R VR R R R R L LR AR R VA
MERNEIER 5 IR T B A SR U S B VAT AE RS A R RER .

5. BRI E R 2Bk 1 7515, Horb i Ac tRT Ta—FeRl A 82 1 & 5SEQ 1D NO: 3 & &
B8 3 B 2 090 % A — PE B LR FE 51

6. AIRLRI B R 2Bk (1 7512 , o it Ac tR I Ta—Fel A 82 A & 5SEQ 1D NO: 3 & &
B 3 B 2 /095 % A — PE B LR FE 51

7. ABURE R 2Bk 1 751, o i Ac tRT Ta—Fefil A& 82 AL & SEQ 1D NO: 31 &4 1R
3.

8. GIBURE R 2Bk (K 751, o ik Ac tRT Ta—Fefil A 82 A & SEQ 1D NO: 21 & 4 1R
3.

9. AR EE SR LR (K 7732, Hoh Bk Ac tRI Ta-Fefit & & A H A 2 KT i — 58
&, Bk 2 Ik B A& 5SEQ 1D NO: 2( & B 7 5 B A 22 /090 % [Fl— M AL R 7 31, IF
H A BT ActRI Ta-Fefil &8 A3 7 38 2 AN ME VR R4

10 IR B RO P (1) 71, Horp ik ActRI Ta-Fefl & 88 A5 57 SEQ 1D NO: 21 &
il

L1 BRI R 10 BT (8 7575, o P BT i Ac tRT Ta-Fe Bl A 8 18 2 33 5N VR R 51 49

12 GRS SR VLR B 77 vk, Hod Brad 7 v S 8 pmid 8 33 WL =18 T 10 % 1 3
i

13 ABUR B R LU R 9 5 12, o 45 T B Ac tRT Ta—Fe @l & 82 1, A 3 ik 2
2/00. 2mg/ kg ML TE R EZ

14 BRI ER TR I 51, o iR ActRT Ta-Feft & 82 A1 B SEQ 1D NO: 7[R
[l

15 JAUR B SR L LT A 7325, Hodh iR A tRT Ta—Fe b & 85 A AE 1L 3 RS A A I
R EWA T 153140K 20 .

16 GBCRI ZE R 11 BT 9 77325, LR AT BTk 35 45 T B iR Ac tR 1 Ta-Fefil & 8 1 A
A it B — IR o

V7 ABUREE SR VTR (6 7325, J b o6k BT ik B 45 7 BT IR Ac tRT Ta-Fe il A 22 1 [ A1
AR H— K

18 GBI ZE R 11 Bk (9 77325, FL AR R BTk B35 45 7 B iR Ac tR 1 Ta-Fefil & 8 1 A2
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CON 107050424 A W F E Ok #B 2/3 B

B3N H— R

19 AORCM EE R 12 1 8 AT — T Firads (1) 7 v, Horh v ad B IEAE 3252 52 i SRRy 77 vs
BCHE RS T iR ActRI Ta—Fefll & 85 L AT LAFE Z N B & 852 i TR U7 %

20 AU SR 19 Pk i) 75 i, Herb Pira S SR B - — JBEPR %8 2577 \ RANKFRC A 475 471
FICA S R RS

21 QIR B R 1 2 18 AR — TUBT IR I 5 ¥4 , Fedh— 20 A ) Firad Js A\ 45 3 U597 %
P53 WS T VB AN IR B 24 7

22 TR EE SR 14 18— TRk 1) 7 v, Ferb Pirad s Ay HoAT — Ml 22 ML iR X
S PR 2R 0 2 e

23 3097 BTN 7L g BCFL e A 5% B B BOIm 2R 1 U7 v, Ik D7 VA AL R R 2
R4 T H B ERIE R -ActRI TafE i 7.

24 AR EESR 23Tk () 51, Herp ik i A 3R —Ac tRI Tads H A i A R BLAC R Tatih
RDIEDIIN

25 AU R 24 BTk 9 U5 1, Forh BTk Wi A 3 —ActRI Tadiifii 71 9% H T R 4044 -

a. JUmE LR

b.¥tActRI Tadifh

26 GNBURER 25 BTk () 738, Ferh 45 Ik 6 A6 3= —Ac tRI Tadi #0575 Bk 358 7L I/
(R0 AR 41 ) 7L s 3 J L B AR R A e R B sk N i RS

27 BRI LR 23 Pk 1 5%, Feh Frid i g 9 N o

28 . AR R 2T Tk Y 751, Feh ik N oy BT — Pl 2 Rl Ji e DU BR R 1 22 1k

29 QIR EL R 23 Tk 1) 7 1%, Ik — B A4 0 B ik i R 45 T TRURH 712« N 3 WA IR B
Y 277 o

30. % AN TT BCHR FLIR A FI 2550000 751, vk 7124

a. %5 SActRI Tafic Ak 35 4 E 45 & T ActRT TaZs Ik I BCAR 45 & 45 M3 1 Ik 24 7] s

b . VPt i 24 7700 L e 20 B 8 U BV ) 52

31. 78 A FLBE B A NS = AT S 5% I U0E, Irid niE B i w A
25T HERITE LR -ActRITadl Fi A o

32 IR E SR 3L TR ) T, Horp ik i A 3R —Ac tRI Tafs HL A TG A R BAC tRI Tath
RDIEDII

33 IR EESR 32Tk () 5 i, Herp ik i A 3R —Ac tRI Tads H A i A R BLAC tRI Tatih
RDIEDII

34 AR 3LFTIR K U7, Foh Bk is A 3 -ActRI Ta i fii A& 1% H H FI R HT44 -

a. Jum LRI

b.¥tActRI Tadifh .

35 AAUAIE R 3L FTIR Y U5 v, Foh BTk i A SR -ActRITadi i 2 JIKIL H -

a. B 5SEQ 1D NO: 224 % /090 % [F— MM R LR 7 5 2 ik 5

b. A 5SEQ 1D NO: 32 % /090 % [l — MM R LR 7 5 2 ik 5

c. A EHEESEQ 1D NO: 2/ 2 /50N AL E SR 1 2 Ik

36 WIRLMER 31k 1) 77V, Horh i i A &= —ActRI Tadifi B 2 Ik B A — Al 2
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CON 107050424 A W F E Ok #B 3/3 7

W R E

i BLE /10 MK SACtRI Lafit A 45 4 s A

i1 ZEA R FIHIACtRI Tafs 546 5

37 WIBUREE R 35 ik (1) 77 2%, oo Flr ik v AL 28 —Ac tRI Tad $ 57 2 IR G 82 1, B
ActRITaZ K5 Mgz Ab , FoAD 5 G55 T B1) & T o (1) — B 2 B — DN ERZ A 22 JIRER 77« 1
PR E T A A 1 S B BRI/ 45 2 VL 2 A B AT R A R AR T R/ B 4k

38. WIRLRIEE R 3T Fr ik (1) 77 %, Hodb prid il & 2 B8k B R 2 2 K4y« e )% 3k iR
9 Fe & )3 A LG A 2 1 o

39. BRI EE SR 3THTIR ) 7775 , Horp Frid i AL 32 —Ac tRT Tad& Pt 2 KA & — FhEk 2
A 2L ER R AL , ok B« L R R IR & R R LR 2 e AL AL TR L AR
R AEMENWRIETR 5B T 86 A B R U X SANATAERR G N Z R

40. ActRITa-Fefifi & & A 78 il F T 769 A R i6 97 B by 2L e B AL e AH OS i) B
MR B 25 i R

A1, FT AR A G T BT 20 e BCEL R A O I B B R A tRI Ta-Fefitl A &

He
42 AR -ACtRI Tadif JUFIAE Hil 2 F T AEXS R iR 7 BRI 2L e B B A DR I B
it N ESE Y L PER

43, XS B i 7 BT L e UL R A DG B i R B3 AL 3R -ActRT Tadii 3t
7o

A4 TR -ActRT Ta b FU5 AL il & 75 B FLIRE KR A F PR AR A S RE S
e I 25 ) T3 -

45. [T £ B FLIRE R PR AL K A 3 105 5 AL RIS LR -ActRT Tadi
7l



CN 107050424 A w Bg B 1/29 7

JEWE-ACTRI | AFEHUFT K e 36 Tr S FiRs 2L AR & Hh By A

[0001]  ACHIiEJE£20084F2 A1 H$EAZ 1 REA “TE A -ACTRITAFEJU A S AR ¥R 7 BUFR 7L IR
Jet TR R 1 B 28 HR A 5200880011264 . X (PCT/US2008,/001429) F & BH & F1| HR % 1K) 29
EHIE.

[0002]  AHICHIENIZ XN Z%

[0003]  ANHIUEER T-20074F2 A1 HIRAZ K 7515 J960/899, 0701 35 [ Il B & F H 5 1
T20074°10 H25 HE£AC 17515 461/000 , 5401 3 [ I i) LR FR G R B FoR H s 4
HHSFALFINENSFE,

B GuE
[0004] A BB e o FLRAE 7 5 BEAR U B AR T =, AR B A SR BT S A
AT BT FL R R A&

BREAR

[0005]  FLMRHEAZ P07 B oK L Pt v di WL RE S A, B 4F R it 180, 00038 [ £ P o 1%
WK AEAAH D EFE RO RE IR B — D FUIRBCA 5585 152 20 Bk o 2R /it
(lobe) (B4, BEAFLMR DS — RPN E R A 28 8 (Line) BE5E R EHE
FU) b R 4B A T A 7 LT AR 2R MR LR IE AR A 2t R W 358 /Nt B 7 1) T B S 4
W 3 — R U AW 38N S S T e A P A — HUMORIR IS L R 1 Be 77, FUIRIE Al i
PRGBS AV TT OINE X o fw DL) PR L R AR R R o Al R I i
RIS 2 P B R i SRR DA SR H RS 38 s o AEFL I Ve 77 B R AR 22 S = o7
A R B AR IR -

[0006] £ Wi 7L e 1) B 3 i AT TR /BB TR SRR T SRR R SR T P BT
TEIRYT PT RS HIURI e Ak 1) e 40 B o 5l O V25 EH A I B A0 RN/ B PN 43 A T VR R ERARALTT
SPYRTT 2 Pl MR IR A 280 AR IR 2 MR AL A 25 S A R B SIEH . 540, 1R 2 i %
AT FI N 73 WA T VR IR LB = A ik AR A BT A T AL R IR T HE
w0 I R B A R R Z B LR e B 10 AR R RA35% #50%
(Weigelt® A2005Nat.Rev.Cancer 5:591-602) .4k, B T8 = F 5 brfe , ik Boh J5 58
SPVRIR TR 2 L PEA L B B2 T BT ik

[0007] [, 75 2 08 i A 22 10 H S8 A U LI 73 SEA% o EE AR ST RN 23 W 7R B AR
B A/ BUCE A A B AT AT OB IR T A IR AR R A A B R N R AT R R
AT E M B R MR LR g 1 XU 5 R 6 O e BB AT IR YR T R ZG IR I R L2
(1) o Rk, AR B ) — AN B A2 2 (B AR R SN 778, AT ¥R 97 LI B H0 i BT
FUIRRE R R

[0008] & HMEAR

[0009]  FB4 1T » AL FH WE W B AE FEACRIE DRI K ACtRI Tad 4t 70¥E 7 B IR PT L
Hi g B L R e A1 BE 1K) % (bone loss) o BRI, AR A FF N 23R4 T ¥6 7 BB, FLAR



CN 107050424 A w Bg B 2/29 T

B 7732 %7 7 A 2 3R 0 Al T 2R Ac tR] Ta . A AT MEACtRI Ta ™) B
I VE A S BTRA A B AL 52 e e A0 AR B (U A R YR YT R A ARV A SR S B
ActRI Taf e & 1A Gl b AT 38 Sh R AR S ONTE L R -ActRT TafE Fi il
I, AE SR S T S, AR A R FRAE AR AL 2 -ActRT Tadl HufI/E A I 7 2200 2
YT BRI FLRAE 1 7705, BT IR TE AL - ActRI Tad&s B FME , T, G B -45 S ActRI[a
ik (activin-binding ActRIIa polypepitde) FUiHLETUE  PLACtRI Tadifds  EE ) yE AL 2%
BActRITalf] /N R A4 BL S ek /D 3G AL R FIAC tRT Ta RIS AZ IR - W17 515 ~11/603,
48511 3£ H LRI g FEILTINMENSH) BTk TG R -ActRI Tadi Pl ol H TR 3 E A K
IR B 55 IR SRR , b 285 IR v FH VR 7 ST FU AR - LR e 1) B B 1 54
% VUL RFL I £ B B B K

[0010]  FEFELCTT I, A% 0 FF R SR AT FH 22 Ik VG 97 SRR L 00 77 7%, Firik 2 ik .45
5EAL B A ATV TR E -4 S ActRI TaZ Ik . Il ACtRT Ta 2 KT 1 B, 25 1% 05 1k
R A ActRITaZ JRANZG 2 ] 8252 (AR I 23 5 2 TS L R 45 B ActRI TaZ kAT A
INT IR JRBU/NT 100 LOB 99 BE /R (Ko SiE AL R 45 & o AT 3k, AHXS T-GDF 1 1F1 /B GDFS,
IR -G G ActRI Ta 2 IREFEMEHLES SR 2, AR R DA EL 455 GDF L LRI/ BRGDF8 %2 /b
K105 205 B 505 Kol BTG LR o S AN A B2 52 B e A8 ML SR 48, SO I Fhig 1L
AN ML GDF 1 1/ GDF S 1l X e 58 P P P2 00 B 17 o0 B e A7 B A A R 52 10, g %o AL
PRI A — BT DN 520 o AE VT 2 S 7 R0 I BEAC tRT Ta 22 Ik, A 1T 7632 214 S8 41 U 1)
I s A= N, BLEIA /N TF15% /NTF10% 3085 % 38K . i@ ik ) ~FHERE
TP Ah v A S AR T e 2 KR vl B 2 /095 % 26, (Rt A5 HE A =
/198 % 4 JE o FHT I 2K 1 7 KI5 AL 2 - 45 B ActRT Ta 22 ik 7] DA S A ST Tk (1) IR & %2 iR () 4T
BORR, B B A % B SEQ ID NOs:2.3.780 1200 & 2 18 7 51 i £ ik, BUE A 5% 1 SEQ 1D
NOs:2.3.7. 1288 1 3[4 2 L8 7 71 2L A 52 /1080 % . 85 % . 90 % 95 % . 97 % 85,99 % [A] — ML [ 2
SR IT A 2 MK G =-S5 A ActRT Ta 2 IR A5 R IRACtRT Ta 2 BRI ThRE M A B, il
Sk A FHISEQ ID NOs: 1-3B(FFISEQ 1D NO: 2% /210.20.30.50890N B 2 2 1R ,
R C-R i OB 15N IER (“RHE”) M ThEe Ik A B

[0011]  W[EMETEW R -E5 A ActRI TaZ IR A FE A X RIRAFAERIACIRI Ta % IR AE A 4 R
FEF (40 , FEBCAR 25 & S5 /180 I — DB N FEWO 2006/012627 1 555960 1T (£F
HEINMEAS ) R T DL HIACtRT TaZ RS2 B R 7 51w G A8k ] BA 2, 2
HAE L300 R R e A% A0 AR Rl D AR 2 BRI AL, B A T R AR AEAE I
ActRITaZ JIREG AR 2 JIK I £ A AR 22 A

[0012] JELR-LGActRITaZ KDL& —Fifh & &0, HE G EN— P i
ActRITaZ ik (40, ActRI Laf AR LS A58 4) AR AL Fr 35 R Pk (W AN i 24830 5%
i8] R PR 24 35 ) %) e e 2L A R S 1) S5) 1 — R B 2 PP L B S I B B S R A I A
PR Y 5R DL R 25 IR 1 — FhE 2 Al AR RS e PR AR N Y S B/ 45 24 L U T B
HiEEAE AV ZE & E AR 2 B M/ Al h b B4 A ActRI Tagl 5 E AR 4
PRI R (B 1 294030 775 B R RV AR B R R AR e M) I S E BREE I Fe
g e (B AR BB IR AR ) BRI A & A B & 2 IR 93 AEA i S i 75 X, ActRI Ta-
FeRit & A8 A7 TFe &5 M AL A A tRT Ta 4 A4 48 [B] (R AH XS FE S5 #4 4K (unstructured) 42
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CN 107050424 A w Bg B 3/29 7

ko ZAR LG ML R B2 L AT R T AEAC R Taffy BB 4N 45 I 1) C— R 3 I £ 15N AL BRI AR 45
FLIX (CRE) B BT LR AR A S R EE I 1.2, 3 485N E R N TP A E K
JEAE5515.20.30. 508 FE 2 2 FE MR 2 MM A L7, S E IR G kvl B 5 HA
PR Bl R IR R , 3T P LA 1, & 0 R R/ 22 E R R H &R 1) Bk 7 B B 0 R R / 24 F PR
MHZRMELZFT (B, TCam S P ERER) B HEA AT LML T
(subsequence) , Bl IR AL bRic JFLAGKR T « 4L & B8 7 B MIGS TRl & o fF 18 M, m] v 1k
ActRITaZ JRALEE H WS — PP B 2 P 1) S SR IR ik 2 - M AL R R R 2 1k
(PEGy lated) ML 15 B AL E LR . L BRI B AR EMRWARER . 5 U 2% 4
(conjugated) FZ LR LA S 5 HLATAFIG G FV AR 5P FIE o] B8 —Fh B2 Fhai
MU AT TR ST B R AL AW AR, ZP I A AS S IR — T F Lk
E LA R RIBACtRI TaZE (1, H A @G A FACtRT TaZE 110 R ARBE SE4L , T I
/U G o S R 2 N 25 T B 1 o A RTICHOZH L, 55 A 1 DA P, F030H e I i L3
MIRIE RGN I o F3 40, B BE RN e 20 g 28 20 g st DA R IS 1 A R S Ak (1)
FLBNYIEE , M FOVF AL IR L =B L BN AN H 208 B 8 1B = A P AR 43 il O AL SL 34
(PR SR o 3 e T 20 A SO P FH T REAR TR & A -

[0013] AT IR ActRI Tatk FIRFE B A P a5 Fr I ActRI Ta—Fe (fEActRITaff 73 HiFc
a2 [ B s N LR |, ik S M FE1E 3) A 2 v A 6 GDFS I/ BGDF 111 12 ¢
PSS BTG S R oE AR A 45 A R0 KT 790 8] (9 L9753 o 7 BE e st 75 X, Ak B 42
e FHACtRI Ta—Fc 2 IR AL 55 10 28 22 IR 24 2 b mT 42252 B I 700 %) 25 0 ol 70 e v 97 BT
By LR 1K 7%

[0014]  fER-SLT5 T, A P R SRS 9w AD n] Y5 PRI AL 245 BrAe tRT Ta % IR L FR VR
7 BT LRI () 15 B I 2 A B R T A 9 A A ME R R -SS S ActRI Ta®
R G5 17 31 o 1 60 5 4 8 (R A R T AL GBS Ac tRT Taff) M 40 45 R 35 (91l 4, Pt A &5 5 445 44
150 19 7 51 BA K S Ac tRT Taf) 3843 B4 305 5 15 225 A SR / BICAH e 0T 285 A0 43, 3% 58 B AE %95
IS 235 A S B A B TR 45 R 3 b B A A2 T I 5 )k 512 I 5 A o 40 i o 45 ) Bk 2 i)
) & 1 B8 1 AN B o B 20, 43 B 1 22 2 R v 0 & 4 KA tRT Ta 2 AZ 4 R 7 371 (B4
SEQ 1D NO:48%5) , B o #5 M JE X (truncated version) , Frid & M L H R —1
B G AE3 R 2 i 207N H M EE R A B E Ar B I 8 &L, W Z 2 %1
P 1 R PR AT et B 5 22 4 K A tRT Ta R #BR 3515 0 ) J A7 285 A 4 o D328 A A PR 17 971 9 SEQ
ID NO: 14 XA SRR 75 154 B R ] e 2 RE H G 30+, HEARX N ARt
FHIE S B 20 22 42707 BR A V) A 1R T 440 R R 32 SRy 2L 5 4 40 f, 461 4 v 6 8 B B9 58 (CHO)
o

[0015] AN H N2 iE S ALl & T T8I BUR LR i nl I e TR L -4 A ActR]I La
Z WK1 778 BTk 7 vE T FEAE A S I Al (B CHOZI ) R IA A SCA FF T B AZ R (1
W1,SEQ 1D NO:4.5814) IR vkl AdE ) /E3E T RIA Tk Al ¥ PEACtRT Ta 2 R IK 25 1F
EEFRANML , A P PEACtRT TaZR s f4 G A4 4% AL Bk 41 i s b)) [ 0ACf 1h 22 1 ] 3 12k
ActRITaZ Ik, Al VA PEAC LRI Ta 22 JK AT A A il 1 | 343 24k I B3 m B Al A 1 21 o TR . 7] e
it — RIS D BRSEIL AL, BT b 240 0 BRAAFE a0, AT R (9 20T 25 B 16— Flr L 75 ol
B =R 2 Rl AR (1 U B S A e i (I nQBE TR AR B KA FH i (B an R B R

7



CN 107050424 A w Bg B 4/29 T

B RS HERE 2335 DA S BH B 22 14

[0016]  fE L6 )5, A S A FFHITE AL R -ActRITatf B (Bl Al &7k ISR -4 &
ActRITaZ JIK) A FHT-7E X G Ay PRy B il 2L B e 04 77325, A 46 46 4, B3R 3L e K
A ) L e 3 e < koIS e FROST 7 LE Iile AR K L IR RS R AR By L RS (8 ) i
R WL AR RS 7 R rp , AN A FF A A He B AT I 75 S 1K) S8 v 92D B i L e
YRR A KBRS ik — MO AT B A LR BN RS T E R EN G R -
ActRITafb il fEHE LT 1, AR A FH N AR FRALIE L 22 -ActRT Lad i sfIE 6l £ F TR 7 B
B7 A SCH i 2L 1 250 R 1 R 0& o AR S N R IR S B G978, A SIS Z -ActR]I Ta
FE U 5 O T AT (9, 40 B R 24 ) A/ BN A YT o BT IR A B R T DA
ActRITa-FcBl A E T, K FrikAetRI Ta-Fcil A8 A 5SEQ 1D NO: 3R R IR T 71 A
H 2 D0% [F— MR R LR T

[0017]  FEF— DR SKHE T P, AR AW o AE A — P 2 Phpl s RS DR 22 1) 78 35 o
THBH B L 3R LIRS R AE R 7925 o A2 — LSl 5 b, AR R BP0 T A0 o2 W BT SRR LR i
968 BCFL N TR U s AR R R o B BRCRE R R T g AR R V2 o AE 8 A HR T BRAE IR FL
g RAERI T IE ARG TR ZRR AL THRAERN 2K, frid 2 kit B o) 0% 5SEQ
ID NO: 224 % /90% [F— MR LR 7 5K 2 Ik s b) A5 5SEQ 1D NO:3HA 2 /090% [F
— PRI R IE IR A H 2 K o) 05 E SEQ 1D NO: 2 /50 M SE S R 1 £ ik .

[0018] AR BH Y H e SLiti 77 b S AE A ALUIRIER R A HIHIE LR SRNG5S &S
(07712 o FEREEE S 7 G P, BTl 7 248 0 BT i 5 N 45 T & TG LR -ActRI Laftft
o AERE— S TT S, IR f5 3R 2k B LRI 2 1K :2) 85 5SEQ 1D NO:2HA %
190 % [F] — PR S BB T PRI 2 1K s b) A3 & 5 SEQ 1D NO: 3R A7 27090 % [F] — PR 1) U HE 1R
FERI 2 K s ¢) A0 856 I SEQ 1D NO: 2 28 /50N 4L a i 1 2 ik .

[0019]  FEHREECTT I, AR FF P 22 B A FH T 245 s 0o e 440 . (4, 2L e 40 ) 26 K BRUAE
T2 732 IR 75 1588 a) %58 HiE LR BACtRI Ta Z IR LR 45 & G5 4 A 10
TURKZG 71 5 b) VP BT 24 700 % e 20 B 304 5 A7 B 2 ) 52 10 o

[0020]  iff ] Tk

[0021] & 15 7R T 7ECHOZH M vp A A tR] Ta—hFe [ 4iAk . TR 28 [ 4hik R s — 1. 78 4
ffa5E (well-defined) (U, il IE 4025 4E (sizing column) (A FlZ% 5 Hy Ju £ (1 SDS-
PAGE (/5 1&]) BN (L VKIE : 73 F E 4RV ;s /1 VK IE : ActRI Ta—hFc) .

[0022] P28 R T il BiaCore ™43 Hr U5 I Ae tRT Ta~hFe 5iE AL R L GDP-1 1[I 45 4 .
[0023] 3R T A EILIR R /N A A tRI la-mF iR IT B E D> T B
AF [T B o £E o P Y 5 8 15 26 ' X B OMDA-MB—231 FL Il A 41 w5 Ja i, W /INER AT AR A
M5 (BRI, T e iitg) « REBARL K N P12 HBIoRAT W R m e  H 2121
ActRITa-mFcAbER F /IR H A A4 R R I A2 .

[0024] ﬁ%ﬁ@

[0025]  1.4%3A

[0026] Al A KPR B (TGF-B) 8 5 R & Fh B A S [FI 1 5 71 T At A i e P i AR
DA o X B8 2 1 O HIONAT HE S AT HE SNV 38 Hh 0 & B 38 AR 00 4 R SIS 280 7= AR AR ) 22 3
ISE o 12 68 2 IR IP) B 3 AE IR iR R & ik 2 v 75 B 201 RO A SRR 2 B 2L Th R, JF R R 2%

8



CN 107050424 A w Bg B 5/29 7

Bl AR, AFE g 07 A B U B AR Al 3 AR o0 U AR ML L AR e R R A DA B
b R A o % SR AR TR K 3 ST BMP/GDF AN TGE-B /354 2 43 32, Hopl 2 B A ASFI )
T H AR TLAME AR o 8 B TG -B 5 pi 53 10756 M , 1805 W] B8 51 A LA Y B I AR 2 AR
1o BT, 7 45 525 A 55 B RS T 24 i Bl HEGDES (AR A L AL A= A 41 IR ) JE IR ) T B
TR, S SR &R B 3N .Grobet 25 A ,Nat Genet.1997,17 (1) : 71-4. 4k,
FENH, KIGECDFSAE A7 2 K 5 LA BT & 1Y A AH2C, HARHRIE 5 75 (1) J1 8 5% . Schuelke
s A ,N Engl J Med 2004,350:2682-8,

[0027]  yEfbE 2 R 2 RAEKRKNF, LB T T6F-BiE ik . 775 =P £ EIE B R
(ABFHAB) , H A 193 i 5 U1 AH G 1 BV 2 11 [R5/ S5 0 — SR A& (93731 A BaBa BeBe Fl1BABR) o A I
DRI 40 3 4 G AL R CRIVE AL 2R E , H = BAE P 3R 1A 38 L AN A Be Bk Be 1) 7 YR — AT 2.
TETGF-BE K, G AL 2 2 e B 2 Dhee (U IR+, ‘& B )i OF S5 A0 G 25 40 Mo b () R A
F > SCHFPRE TR AN B ATIE » AR 240 e A 2 AT v AR R v 4 e BB 3 B L 9 2 /D AE P 304
WA iE S P IR E 91 DePaoloZE A,1991,Proc Soc Ep Biol Med.198:500-512;
DysonZE A\ ,1997,Curr Biol.7:81-84;Woodruff,1998,Biochem Pharmacol.55:953-963)
AN MEE RIS ZE B SN R CFLIR B R 48 43 A P42 (RobinsonMIHennighausen,
1997Development 124:2701-2708) fEEMHL P IGLERE 5L SR B FIE K
A 2R BT RSB0 00, 76 M T A R TR VR I R (FSH) B R H , vR AL = (R BEFSHA WA il
A R8s T A 25 B IR FSHI) 233 R0 A o P IE 19iE AL 28 AR Vs YE RN/ B S TRt R AT e
HEH ORI AGIR FS) ALIERINHI R AR EE FSRP) Mla-E3RER .

[0028]  TGF-BfE 5 HIMAITIM 22 20 1% /75 s B B 2 R ) m R E A5, HAEZ BT
A T 5 T e A R0 R Y Smad 25 (1 Massagué, 2000, Nat . Rev.Mol.Cell Biol.1:169-
178) JIXLLTRUFIT I AU SZ A RS IR 1, H B A & & P IR X I A 45 A MU 46 1 3 5
IR 25 My IR EL A TR ) 22 2R / 7 B R e S T ) 40 B o 45 R 3k BT 2L ol o T RS2 A R (5 54
B 75 s TTRY S A R 25 A o DL S SRAR TR S AR BT 75 22 TR T L R AL 3R 2R FERCAR 25 A )
R E R E A, SRR T TR SZ AR IR AL .

[0029]  PHFIAE R TIR 24k (ActRITaflActRITb) T # & B NTE L E M 1T 52 &
MathewsflVale,1991,Cell 65:973-982;Attisano®E A ,1992,Cell 68:97-108) f% T ik
fhZE 4, ActRITafIACtRI TbEEWS 5E M B M TCGF-BR R & 1 (. F5BMP7 .Nodal .GDF8 Fll
GDF11) #HAT AL A BEAE ] (Yamashita®E A ,1995,].Cell Biol.130:217-226;Leefll
McPherron,2001,Proc.Natl.Acad.Sci.98:9306-9311;YeoFIWhitman,2001,Mol.Cell7:
949-957;0h% A ,2002,Genes Dev.16:2749-54) (ALKAZTHALE B BTG EA) [ FE 1
T2 A4, ALK-7Hn] FAETE LR (AR TE L ERB) (15244

[0030]  AnATSCHTIA , AR H B TGF-BZ R A it (| fNGDF8EGDF11) B B AR e 45 A G L 2= A
IAIEEACtRI TaZ K (sActRITa) A - T-6I7 BUTR: ok , e 2 LIS - BOR A A 257 3
AT HARALH R, A5 € B Lif 70 b BT ) BAR sActRI Ta iy B4R RGBT LR 45
A (R EE IR BB HD) , TUAsActRI TaffE H £ ZHIE M R IBE U AME TG 5L % -
ActRITadlfeil s, B, iEL H - A 1IN EPEACtRI Ta 2 IR 45 BTG L3 (AR IS 1L
FARIBIE I , tHFR ABAFIBB) HAEIRACtRT Tadh & UMK &5 A ActRI Ta - IR TR L R 45 A 10
Pk GEFEH TIE R B ACtRI TaZs S AR SR SR A (i A S H BT Ak £ T ) SE
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12 I, 7W0,/2002,/088171 . W0/2006,/055689F1W0,/2002/032925) . 1% £ A Ti& AL K BR
ActRITa%s A& WIBEVLALII IR, 185 M5 fEFc 5 M3k b o B TR R B ACtRI a5 A& PR R
PRI A (B EH5) » R e 5 S BEL W 128 (] m] v e T2 Ak 28 32440 AT T2 (il
AR T T AR AR 3248 45 G s TR LR 456 ), LA — i B IR 4 & 40+ - 40
HlZIEL R -ActRI Taf5 548 SR IE & N F R EZHEr . S MEARE
TR -ACtRI TafE H g VE , AR 6] 2 RHIHI Rl ) ORE G R AT A I H
H 3 FE BTG LR AR BETE A 2 (5] Qe VR 4T | 25 - 288 AR JEVEL Tl 25 -315) JFSRP,
TEALEC a (2) ~E IR LA SEML08A (FE 47 B 1084k FH R R A8 N TH AR FEABTEALEA.
— IS TR BB RR AR A 1 B2 AR 4 & &5 /3 rh B B AR IR 20) ge
AT R HA R OEYE = nZ &), B 78 S5 5usfl . e ok, #81VE L R A B CEESK
U HIMHIACRI TaRIA I RZ R , B T [ X 53 —F+ s RNATRAZ I 1 4 FAE VAL R -ActRITH5 31
o A TG AL R -Ac tRI Tadd FUAIAE X T H B TGF-BZ R Bl 51 » 455 Sl 42 AH X T-GDF8 Al
GDFLL, Al XGRS G T4 3 Bon e BV AT VE EACtRI TbEE I #SE HiG L &= 45
A AH R B A B B [ A T-GDF8/ 1 1A B s th AT 4 B i A R 1) i 5 1 B 1t - AR ik, ot
FActRITbZ K, LA K B A A FRL AR PERIACtRITbR AL IE X (Z W, # w0 2006/
012627,PP.55-59, fEIL G| AME NS E) , LA RA A SE I P /5 AR FH o T8 5 0 — P ik &=
Ve PEVESS B B EE , R AR B AS AL AT ACtRT Th A] 3RAF I I E Ak 2 145 Sk

[0031]  fEAKR ARG bR SCH A R AEREAS RIE BT R RE 1 LR S0, 7E 4R Ul B P b BT
18 A 3 7 LA AR A A 1 S S S AE TR SCBA S Ul BRI B e T R
W, AAE SR A B IR 40 & W A7 32 BA A m] il AASE FH e AT T8 77 T A ML 25 4 (A A1 1)
Fa 5 o RAB I AT TG A SOB MAZATE B FI s 52 R SCAR 3 21 5 W

[0032] IR Z” F“Ly” — M4 AR 25 5 0BV 0 1R ST RIORS 1A 14k ) W R DUAS BUE Y AT 4252
RZEFE L o LAY, TR 401 PR R ZE R P R AE 45 w8 B B BB YE 9 20 %6 L, L3 7E 10 %6 LA
W, SBEALIEAES %6 LA o

[0033] B3, FRAlEIEEM ARG, RE KL ML) Al KR AE— B ERIEH N ik
FELS AU B LA N, B 08 76 2435 LA P 1 ST 48 B HE S A U B, A8 ST 48 HE R 8 & i A
{8, RARTEAR B HAFE B, AT HEHH ARGE “RL7 5“4

[0034] AR BRI 7 iR AT R P04 SE LE B ) 20 B A RN B A A R B b Pl £ Bl R
A (72 A AR) AT L3 o BUSS L B B FE R G107 BRI L, 81, R FH AR AU 24 Jn )
JEFI L 6 FR 7 R /B (920, A 028461, BLAST JFASTAFIMEGALIGN) 34T . ARSI AR 7
A 2Y Sy MR« 70 2L o, 2 R AR5 TR S R A\ BRI 5 27 FULE XK AE A B i 3
NSRRI R A7 5 5IN TR GEE RTS8 R R) -

[0035]  “[AjJsiE” M H oA v e A S ARk 3548 B LA A I i P A
(B8R A AHF AP R EB R, LR B ASE A A R RS B 2 (A1) 2%
R R EA (MHRmLZR) BA 5 HI R PR, X5 A S A8 ZUA L , AN st &
LU [R]— 1 1 5 00 2 A0 T i R R B P DA B AR ST 57 B R AFAE T TH

[0036]  ARAE “FPFUABAIE” S FL BT A BV s 4 ] A B ] A 52 L[ A A Y i 4%
PR B SR ST 51) 2 () ) () — PR BN R VEFR

[0037] SR, £E38 5 (K8 LA R AEAR HIE T, A ARAE “[RIEME” B w17 457 2 “yag B AB M
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A RN T BRI , 35 7T ¥ B AT AP B L (R A R

[0038] R ¥E “FLARIE ¥ FLAR 0 AT AR 38 5 M 08 AR B IE H 1 =  , SLALEE, o, R PR AR
AR AN S AR L SR e DA R B B e s (Rl A% i an LT TIA, ANSE )32 i 4% 5%, 491
WITVHE) o FL RS B FEAEAS IR T B /N CN) e 558 P LR BB A8 - L R v A
S FLIR/INE R FLS FUE I 7 R D s DA S 2 PR LR o LR el F8 R T FL IR e 2 e
R E AT (0 R ) TR0 o LR I R R R T A 2R AR AR M . —
FRCTT 5 0 AR AR PR LI X RRAE A2 MESE R A/ B R 52 AR KT G B AR BRI, I Hoax e
S e LA b T PSR (0 MBS 20) JT VR VR T B A T 1 FUIRAE IR LA He r2 R 15N
et o2, HorpHer 2" fioRg B Her 2— 08 1 iU 22 .

[0039]  2.ActRITaZjik

[0040]  {EREMC T, A9 R B B AF FAC tRI Ta 22 K6 7 BUTR B LI 0 75 15 « 48 SCHT F I
ARTE “ActRITa” §82k FEE P TaByiE LR 3248 (ActR1Ta) 85 [ DA S Jl ik RAF S B &
i M iZACtRI Tat [ fTAE IR AR AR 1K S 1 o A8 SCHR e ActRI Talby , NP fif A4 A B Al 4 2 1B
X TR — P ZACtRT Ta KR A LB H A E N, HE A E & AR X ks
A B A1 G5 R 5 R s R 3 DA B B A T 1) 22 S IR / 3 2 S Vs T T 401 e o 25 R 3 B 4L
Ji o

[0041]  R¥E “ActRITaZ K AFE AT TAT RIMMFELENActRI TaZ R AL IR 2 Ik S HAREE T
A HE AT B A (LRGSR B VRl A R DL AR 0 19 2 1K 2 0L, # nwo/
2006,/012627 .41, ActR1Ta 2 R ALKE AT 2 E SNACtRI Taff) AT T A 10 £ Bk, Hh iz e
HMIActRITaE A5 H5ActRITaZ ik 554 £ /080 % [Fl— M ATk £ /85% .90% .95 % .97 % .
99 %6 BB /&7 [F] — PRI 7 1 A5 1, AR B R Ac tRTTa %2 JIRA] 45 & Ac tR1 Tadk [ Al /BUS L IF
F b FE T 8 o PR HE 75 A P A0 R 4 B B 5 B T TR MR IR FRACtRI TaZ IR ActRI Ta £ jik
) Sz 451 F0, 45 AActRITaRii& £ ik (SEQ ID NO: 1) Fal &P AActRITaZ ik (440, SEQ 1D
NOs:2.3.7H112) .

[0042] A ActRITapi{&E A FFWIE -

[0043] MGAAAKLAFAVFLISCSSGA ILGRSETQECLFFNANWEKDRTNQTGVEP
CYGDKDKRRHCFATWKQISGSIEIVKQGCWLDDINCYDRTDCVEKKDSPgvygcccggﬁxcng
KFSYFPEMEVTQPTSNPVITPKEPYYNILLYSLVPLMLIAGTVICAFWVYRHHKMAYPPVLYPTQDPGPPPPS
PLLGLKPLQLLEVKARGRFGCVWKAQLLNEYVAVK IFPTQDKQSWQNEYEVYSLPGMKHENILQF IGAEKRGTSVDV
DLWLITAFHEKGSLSDFLKANVVSWNELCHIAETMARGLAYLHEDTPGLKDGHKPATSHRDIKSKNVLLKNNLTACI
ADFGLALKFEAGKSAGDTHGQVGTRRYMAPEVLEGATINFQRDAFLRIDMYAMGLVLWELASRCTAADGPVDEYMLPF
EEETGQHPSLEDMQEVVVHKKKRPVLRDYWQKHAGMAMLCET I EECWDHDAEARLSAGCVGER T TQMQRLTNT I TTE
DIVIVVIMvTNVDFPPKEssL (SEQ 1D NO:1)

[0044]  fF 5 KDL H RIZ RN s Mo /b 25 7 S DURI AR 3R 3R 5 T 78 BIN-TE B2 R AR Ak A7 s

PLXUH R LR -
[0045]  AActRITanm¥&TE (HU4h) I H 2 R FU30h -
[0046]

TLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDS
PEVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPP (SEQ 1D NO: 2)

11
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[0047]  RMiyEEL LI EN-KinFFF UL “TLG. . .74, JF H 5 0k 8w 35Kk
“AIL. . . N=K ¥ 5 BIAS [F] o B A0 25 R 3 C— A v “ 23 DA T R 2R M BR “ 2™ 19 7 1)
(ALBJF ) KRR -

[0048]

TLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNT SGSTETVKQGCWLDDINCYDRTDCVEKKDS
PEVYFCCCEGNMCNEKFSYFPEM (SEQ 1D NO:3)

[0049]  Zmhsh ANActRITaR( {4 S A KR T %1 (Genbank sk ENM_001616/# 1% 2 164-1705)
.

[0050]
ATGGGAGCTGCTGCAAAGTTGGCGTTTGCCGTCTTTCTTATCTCCTGTTCTTCAGGTGCTATACTTGGTAGATCAGA
AACTCAGGAGTGTCTTTTCTTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGTTGAACCGTGTTATG
GTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTGAAATAGTGAAACAAGGT
TGTTGGCTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAAGTATATTTTTG
TTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCAGAGATGGAAGTCACACAGCCCACTTCAAATC
CAGTTACACCTAAGCCACCCTATTACAACATCCTGCTCTATTCCTTGGTGCCACTTATGTTAATTGCGGGGATTGTC
ATTTGTGCATTTTGGGTGTACAGGCATCACAAGATGGCCTACCCTCCTGTACTTGTTCCAACTCAAGACCCAGGACC
ACCCCCACCTTCTCCATTACTAGGGTTGAAACCACTGCAGTTATTAGAAGTGAAAGCAAGGGGAAGATTTGGTTGTG
TCTGGAAAGCCCAGTTGCTTAACGAATATGTGGCTGTCAAAATATTTCCAATACAGGACAAACAGTCATGGCAAAAT
GAATACGAAGTCTACAGTTTGCCTGGAATGAAGCATGAGAACATATTACAGTTCATTGGTGCAGAAAAACGAGGCAC
CAGTGTTGATGTGGATCTTTGGCTGATCACAGCATTTCATGAAAAGGGTTCACTATCAGACTTTCTTAAGGCTAATG
TGGTCTCTTGGAATGAACTGTGTCATATTGCAGAAACCATGGCTAGAGGATTGGCATATTTACATGAGGATATACCT
GGCCTAAAAGATGGCCACAAACCTGCCATATCTCACAGGGACATCAAAAGTAAAAATGTGCTGTTGAAAAACAACCT
GACAGCTTGCATTGCTGACTTTGGGTTGGCCTTAAAATTTGAGGCTGGCAAGTCTGCAGGCGATACCCATGGACAGG
TTGGTACCCGGAGGTACATGGCTCCAGAGGTATTAGAGGGTGCTATAAACTTCCAAAGGGATGCATTTTTGAGGATA
GATATGTATGCCATGGGATTAGTCCTATGGGAACTGGCTTCTCGCTGTACTGCTGCAGATGGACCTGTAGATGAATA
CATGTTGCCATTTGAGGAGGAAATTGGCCAGCATCCATCTCT TGAAGACATGCAGGAAGTTGTTGTGCATAAAAAAA
AGAGGCCTGTTTTAAGAGATTATTGGCAGAAACATGCTGGAATGGCAATGCTCTGTGAAACCATTGAAGAATGTTGG
GATCACGACGCAGAAGCCAGGTTATCAGCTGGATGTGTAGGTGAAAGAATTACCCAGATGCAGAGACTAACAAATAT
TATTACCACAGAGGACATTGTAACAGTGGTCACAATGGTGACAAATGTTGACTTTCCTCCCAAAGAATCTAGTCTAT
GA (SEQ 1D NO:4)

[0051]  Zwh5 NActRITan] V4% (Mush) 2 IRRAZER T FI a0 R -

[0052]
ATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTCTTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGG
TGTTGAACCGTGTTATGGTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTG
AAATAGTGAAACAAGGTTGTTGGCTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGC
CCTGAAGTATATTTTTGTTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCAGAGATGGAAGTCAC
ACAGCCCACTTCAAATCCAGTTACACCTAAGCCACCC (SEQ ID NO:5)

[0053]  7E B4R SEHtE 7 2, AR B B AT FHPTVA PR Ac tRT Ta 22 IR VG T B TRPT FL IR = 1
T35 e RSCHT R I ATE “PIIE VEACtRT Ta 2 JIK” 185 860 & Ac tR1 Tath (A I f AN 45 M I8 2
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WK o A SCHT - ARAE “PIE HEACtRT Ta 2 IR BLFEATAT R IRAZAERTAc tRI Tadk [ J HAT A AR 44
(BLFERARAR  Fr BEOA S IR T 20 1 I o S5 b 48 VS A =-S5 B ActRITa % ik e — PR EE T
5iEAL R (55140, 754 ZKAA ABBBER AT & CERE Y 3 (1) . 20) 45 4 (K B8 10 22 Bk o Ak -
454 ActRI Ta 2 O AT 16 DA InMBSCSE /N i 20 E S5 05 AL 3R AAZE & o ActRI Ta g (A ) U 41 45
MRS IR RS &, FHEE A RTER, I AT B ORI M TR R -4 A ActRITaZ Ik . 7]
TETE IEL R -4 A ACtRI TaZ K SE B4 FESEQ 1D NOs:2.3.7 121 3F R A2 K.
SEQ ID NO:7##{ NActRITa—hFe, HAESL ] sh it — DA  FTEPE EL R -4 S ActR]I La
Z IR H e S A5 ActRT Tads [ MR A5 B LA AN A5 5 2 31, 9, B g 25 KT 5P 1)
(SEQ 1D NO:8) EH LAV I I Ss 7 (TPA) HI % /7 7)) (SEQ 1D NO:9) BURSRACtRITal] T /7
F1 (SEQ ID NO:10) -fESEQ ID NO: 1391 Fr7nifJActRI Ta—hFe 2 ik 2R I tPART 3 /771 .

[0054]  ActRITaZ KR ZhEEIE Pk A B Pl E k5% M SR A A tRT Ta 2 IR 1) A% B K A B A Bt
A A 2 RFRAT . B Ah , AR AR ST B AR (s M IMerri £ie 1 d [ AH F-Moc B t—
Bocfb2%) SkeAb 26 il B - ] Gl id B A B A2 6 1) AR R R B3R AT IS, DA S e Re 8
7 MActRI TatE A BUS R 2 IE SE& I FE TR GRflHD LRy B .

[0055]  ActRITaZ k[ ThEE IS PSR T IE T M GRASAC R TaZe K K HH B 9 AR 1% R .20 4F
R AR 22 JIK P A e 3R A5 o m] AR B AR AR AT T, DL2E 8 R 8 78 MACtR I TatE A
BURE RN G S FIIETUR @0HIFH) BB AR A 7R RELe S 77, ActRT TaZ ik
MIhBe AR AS 5 E SEQ 1D NO: 2B 3R E IR 7 7B A 2075 % Rl — M LR T 51
EREEE T 1% DR A8k B A 5% F SEQ 1D NO: 283K G L 7 71 B A 57080 % .85 %
90% .95% 97% +98% .99 % B 100 % [H)— M I 2L 7 51 o

[0056]  Thge AL AR I I i WG SR Ie 7 A B E M (B, SEAR A AR N ARAF L K
XA PR B 1 B AR A A A T 52 PE) 58 B AT A tRT Ta 22 ik (1) 485 A6k AT A8 M ke 26 1 o 78 3% P15 B
TR AR, LSBT Ac tR] Ta 2 R A N RIRAFAE I ActRITa 2 KK DHRESE M 4 o
B ACtRT Ta 2 PRI AT I8 461 4, e 1R L 48k Mk B3R Jom >t A e o 487 2, T A5 82 0 SO
ML e 2 PR BN AR B e e 2 R DA IR B R AR L 22 TR B 40 5 2 TR B A
SE MM O E SR B AT M AL AL R B 4 (9, £R < 970 WG AKX B9 9 F R AE s e = Ak
BRI R o A 57 B A AR 7R LA B A DG I 2 R SR Y I IR L8 i 46 . 7EAC tRT Ta 2 JIK (1)
QAL 7 F P AR 5 7 AR Th R T [R] R AT I VPl A tRT Ta 2 JRAR AR E A1 H DAZEAL
TH AR ACtRI Ta 2 IR 5 207 A N R BE 028 2 HL g .

[0057]  £F E£e Sl Ty G2, A Ok B SRR AT 2L A DA % 2 R AL 1 R B R AR I
ActRITaz ik ki 7 BUTRE FLMRAE I 7 1% o A 0t b 2R 9 AR BEAT e 3%, UE 5] N B — D ER
ZABERAAL R, B 0 B BIN-E R BE AL AT R o R A I -1 e R AL IR A7 5
WEAGZIRT I, RATIE-X-75 Z R BOR 4 Biie-X-2 AR (L X NI ERAER) ,H
Y 3T 24 1) 40 B A B S PR TR A o 3 T e 6 B AR R A tRT Ta 2 ik e B HEAT — AN a2 A
22 F BRI A TR AL I AN ISR e B RO 2 AR AL AT A0 SR AT IX P38 S AE AR AL
WML U 88— BB = R LR A B 2 — B B AT I & PR R B e B OFH/BR7E 56
A B R SRR T ECEAB R =R FIAL R AR AL 3 A tRT Ta 2 IR b B 55 5
(RIE S I Jy— Py 2o 1 4 W A 2 BB AR AR I B 2 A tRI Ta 22 IR o MR 48 v FH IR AR BB
G IE AR R () KRR AN 2L 5 (b) W B R AL LA 5 (o) Vi S AL A, Bt~ It
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R I IR SR L s (d) Vi R AR R A 9l 22 2 PR 75 IR B I 2 R I I LE 2 0 5 (e) 75
TR s , 9] R TR 2 IR T 2 I B £ PR v (1) IS 05 e e i s B () 42 S Jle v ) I g
o A] JH ik Ak 25 RN/ BB AR 5 R RIS AZAE T ActRI Ta 2 IR _E I — N B2 MHE I 225 oAk
SRRV R I, FrACtRI Ta 2 ik 5 AL &) = P R BLUA SF I AL A - i 4k
SRR T (N- 2 BE R %) W8 L BN- 2L 32 21 U %) DA AR R 93 B A 0 1 R4t
[ I ORFF 2 L 7 51 S 4 o Ac tRT Ta 22 K 1 (1B 505 0 A 2 24 A m Ji ik SR F Tho takura® A
(1987) Meth.Enzymol . 138: 350 Ffr ik [t & F N DI AR AN ) HEHF Bl e SE W, o 3 240, ActRTI Ta %2 Jik
(W7 F AR B BT R R RGN AL AT A8, DR N FLEhAD T BE L B R AT A 2 e 35y v &
AT 52 B IR B 2 L 7 F 52 W ) AS R R AL 2R (pattern) o — I & BAR LRI L
MRS R B THAA A 12 T AWM ActRT Taks [ °] 78 FRALE 288 240 10T 2L 30
Y2 & (1 HEK29 33K CHOZH il &) Ik .

[0058] AN @ P TUHAE B IR T V2%, R a2 AR A CtRT Ta 2 IR 2 & R A
A2 AN T R ATAR R J7 vk s A A RATAREE A 0 T % 8 DhRe AR A4 7 1 e A H o i b2 2
AR B B9 ] DL A A a4 A i A R B B ORI ActRT Ta 2 JIRAR A . T SCHR L T & Fh
I 328 A > BESE i o] T PR AR A4 o 451 31, PTG Ae tRT Ta AR T B8 710 IEAC tRT Ta %
KR4, LLPT IEACtRI Tafii Ak S5ActRI TaZ K45 A B THIACtRI Talfi A& 51 1115 516
[0059]  ActRITaZ [JRERH AR A4 % M AR AT 76 25 T 40 B %) 00 2 B A P I w47 . 441
1, AT LAVPAit Ac tRT Ta 22 K A2 A4 0 Ji 4 B 38 5 B A7-V75 1) 52 e o e 401 B ] 18 76 7 A4 X 5 H ) 1l
SE AR e (1) 24 o B3 AE S A4 0T G2 SR T e R R H e R AL g i (RO, R 4 D) .
AL, Jm A M PT $815 8 BOR B MR BOE AR I E AR AR A3 IR ) 40 i o e A0 a0 45t , mT A
WA SR T B4 e PO AEAE I 70 (1) 40 i 3R T A R PR 1 5 A2 Ja I i i 7 2k B e 7%
1 P ) 0 o P S 24 i T DA R B AR B T (49 QSRR B2 AR BH 1) BRI AR AR PR 1) (41 2
MR SZAR IR o e 40 Mo 39 5 BAFE °] DAAE—FPE 2 P E A Ac tRT TafiC AR 2 (A (9] 3 Ak
) BIAFAE N BEAT VP A, EL AT e 41 i DL AR sl Ac tRT Ta 2 IR AN/ B AR 44, DL AT 26 1)
ActRITafCAg o [FIAEHE , AT A /N R B BB TActRI Ta 2 ik, HEBHAT — R L2 PPl & , 41
AR S P g b AN N e E D D SR A OB TE R e <

[0060]  A] AR B ARN T RIMELEMIACtRI Ta 2 IR B A 1R BV BUE T 1R M A I HR B 4 &
HJAR4A (Combinatorially—derived variants) .[AlFEHE , F8AF ] P= A ARAA  1Z ARAKR K L N 2
T AN T AR B AR ActRT Ta 22 K o 481 01, 1 20 A8 1) 25 1 P 2 1 A P4 i B L
FECRSRACtRT Ta 2 IR A IR B B 20530 1 40 B o R B s e B AN RS 8 - 2
AR DL K g e AT L DR ] F T3 AT ActRT Ta 22 Ik 1K) 2 5 Bk BB ActRT Ta 2 ik 7K . 1l
W1, R0 5 AT DA™ AL 5 508 (1) AE ) 28 RN, HEA T I Al 5 S 3Rk R, BT AR B
FoE MR A R 1 HACtRI Ta 2 JRAK V- o fEFCR G B A 1, Al fE 8L (ARA) I/ EiFe
T AT AR VAR ) =

[0061] A I G b 22 K 2R 1 LRI () 1 3 P = AR AL 6 2, Fnid B 2 IR 20— 19
W AEACtRITaZ K3 o 40 , PR B 35 4% 5 TRV & VBB I e N B2 DR P 2 v, AT A
W EACtRI Ta 2 IRAZ IR 1y 1 ) a1 3 A R A D B gk 22 IR EAT 36, B, (R N BE RIN Rl G 2
H 2 AT RIS (B R E A R R) .

[0062] A IS 2 Py UM TRT HF SEAZ 5 IR 1 51 A 1 A2 [R) R0 8 o B 2 IR 91 1) 4 5
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A BRI AE B BIDNAS A BEAT , S8 J5 PR BGIR)  DR e e NI >4 1) 3t 38U b o Rl O 3%
WA BRI A il N A ST N (1 2 W Narang , SA (1983) Tetrahedron 39:3; Itakura®s A,
(1981) Recombinant DNA,Proc.3rd Cleveland Sympos.Macromolecules,AG Walton%,
Amsterdam:Elsevier pp273-289;Itakura®s A, (1984) Annu.Rev.Biochem.53:323;
ItakuraZf A, (1984) Science 198:1056;TkeZF A, (1983)Nucleic Acid Res.11:477) .l
FHEARC LT HeEARE RS BHZ WScottdE A, (1990) Science 249:386-
390;RobertsZE A, (1992) PNAS USA 89:2429-2433;Dev]inZE A, (1990) Science 249:404-
406;CwirlaZE A, (1990) PNAS USA 87:6378-6382; DA N ZEE £ H]5,223,409.5,198, 346 F1
5,096,815) .

[0063] B3, Al R e M RARTE AR A e & o 464, m] Je ek an T T AR AT A J2E
e 7 B ActRT TaZ JEARAK, it , N A BR 7 X FRAFSE (Ruf %5 A, (1994) Biochemistry 33:
1565-1572;WangZE A\, (1994) J.Biol.Chem.269:3095-3099;Balint® A , (1993) Gene 137:
109-118;GrodbergZE A, (1993) Eur.J.Biochem.218:597-601;NagashimaZE A, (1993)
J.Biol.Chem.268:2888-2892; LowmanZE A, (1991) Biochemistry 30:10832-10838; VL j
Cunningham®% A, (1989) Science 244:1081-1085) \#%k 2 X R4 (GustinZgE A, (1993)
Virology 193:653-660;BrownZf A, (1992) Mol.Cell Biol.12:2644-2652;McKnightZE A,
(1982) Science 232:316) M FIZEAE (Meyers% A, (1986) Science 232:613) \PCRHEEAR
(LeungZ5 A, (1989) Method Cell Mol Biol 1:11-19) ;BLHFAMLIEAS , fUHh 1k 22 5 A5 25
Miller®ZE A, (1992) A Short Course in Bacterial Genetics,CSHL Press,Cold Spring
Harbor,NY; P feGreenerZE A\, (1994) Strategies in Mol Biol 7:32-34) &3k X A4S
CRr a2 fE A S BCE ) & — P AR 5] /705 2 8 EYETE) B BIACtRITaZ IR 7
o

[0064] A ST T 0 FH T 75 08 e ik s R R AR 453 380 ) 4 P v R R IR 77 i, DA B st e i
=, T e 2L A I b P 1 2 DR 7 O 1) cDNA PR 1) 4% Bh B AR o it 28 A3 o 3 T3 i
ActRITaZ IRZH A FRAZ A R ) A5 DR] e 1) PR TR Ui iz o 7 30 KR e IR) g e ) ¥ A8 FH ) e Al
A HE NG 12 A IR FE S 3 N AT A2 () SR B AA , FH BT 45 1 044 12 2 A0 38 A R 40 B, - AE b
FIr 75 i A PR A 00 (12 A5 20 B B 0 40 77 ) 110 2 DR 1) 38R FEORE 25 5 43 B TR SR T Rk 4l A J
AL I AFREIL R 4 A e AEL RN S A MG 5 & e

[0065] £ e sl Uy b, AE AR U R Uik A Rl ActRITa 2 IR ATt — 2 45 12
ActRITaZ Ik o R IMAFAE AT SAB M Z S B PR JS 240 X BB A  HA R T, Bk
TR L BRI B Btk (Tipidation) FIMEAL . 45 e ARG ACtRI Ta 2 BE T AL
AE@E T, BN 2 B 5 5t 2 MBS DL SO IR s/ £6 o I S AR s B R T A X
ActRITaZ ik ZhEE ) LM a] WA SCxf T H B ActRT Ta e kA8 4& AT A BEAT 0K o 2430 o 24 %
ActRITaZ ik it 3 A= AL 40 o o A2 A C tRT Ta 22 RIS , B8 S i 1t ] ok 25 19 ) (B e 2
1/ BRI % B AN [H] (1 40 (51 01 CHO HeLa JMDCK W1 38 \NTH-3T3BLHEK293) i T I 2K i 2
EiEEA S EN AR (cellular machinery) FUHFAEHL ], I 7T 4 1% 38 DL 5 1%
ActRITaZ KA IEBAE MG FIIN L.

[0066]  fEHRLLLTT I, ActRI Ta 2 IR ) DhRE AR B I T N HE B AT 2 D —F 7 ActRITaZ
JOR N — el 22 i 5 465 R S P B 5 B 1) o Ok T R R ) 3G SR Rk 5 45 ) P S A S RN FR T
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FHER Glu-Glu S HIESE R GST) AL E A AEA GEA Rk E A HEEE
SE X (Fe) ZZ2ZF PSS A 8 1 (MBP) B ML F 82 A o A IR PR & 25 M S8R R T B 75 1 e
B, — S fh A S5 M A Tl R A S RS B R A2 5, A SE A
TR FH A AH DL B, 9 2 I IR — Ve R Bl - DA S AR - BRES — 4R A T o VR 22 B 2L s m]
LR 87 T3 3, il Pharmacia GSTAIAL R4 MIQTIAexpress ™R St (Qiagen) 54 FHKI
(HISe) Bl AR o BN T3 — S5, n] IR PRk A 45 H 3 DA BEAC tRT Ta 22 JIK ARG I o b 2SR U
SE IR SE DG 25 AP e B A (BT, GEP) LA K “RArbric” , Foad i N ml 3RA5 0 et fudk
(VR ITE 7 31 o 25 5 3RAZ () e v M B e B 0 A (90 A B B N i) R A2 b e B R FLAG | I /2695 B3 I
R BEEE 2 (HA) Flc—mychrid. fE— S5 00T , MG &5 B A 8 A B U1 RI67 5, 4 et T
Xeu D] = R 8 ML 1) BB A7 e, JH S0V AH OQ I B 1 350 9 Y A il & B2 1, AT DA R RS TR
B R B A AT RE J5 I 5 SR 1 R 2 B MBI &5 A S o AR S B A i SR T
ZEH,ActRITaZ K S57E/A N AR T ActRT Ta 2 JIRIT) 45 M8 (B 1) 45 M3480 ARG . “Faoe”
KRG IS -2 B LSS O (any thing) , AR IX 2 5 H BN D B LTS B R A
BB RE TR AT I . DA S g BRE A P AN B & A S P E AR 7 Br R 11
BN 75 R R, 5 NS A B A R Al 5 A 3 B 5 R e o ml b B S B R A 45
PSR HE 2 58 (a0, 58 VU5R) g5t i Dy ge 5 i 8 LI S04 A 27 Dige) -
[0067] N BARI S, A4 B 3R Ak v 7 B TPy FL M e 1 732, FL A A5 HF e 45 14 48
Fl A I ACtRT Talf) Al VA PR B /M &5 A IR i B & B ) (B WISEQ D NO:6) »

[0068] THTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVD (A)
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK (A)
VSNKALPVPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGPFFLYSKLTVDKSRWQQGNVESCSYMHEALHN (A) HYTQKSLSLSPGK™

[0069] (-3 , Fo 25 M4 7E 191 A Asp—265 il Z B 322 FlAsn—4 34 ke ab B A — A sl 2 4
RAF ALFEEAF LR , B — DB 2 MK L TAE (B @1Asp—265RAF) [ RAFEF 45 M3k SFc
Y SARRI S G B SN T B AR U 5 M8 Fr TR AR L BIHOL T, B — B Z XL
RAF (B WIAsn—434RAF) 1 FRAFARF ¢ 45 M35 5 THMHCHH R e 244 (FeRN) [ 45 A B 1A X T
A P S IR BT b F o — MR i, Fo 25 R 38 mT A 75 B /NI K30 4 1) S 0 Bk il 1 E 8
X, 25 A A& BT 1R (M) Fe 25 /4800 B8 Jd o i S LA R 88 J19F T A A2 e ) nlE PR 2R
=

[0070] M FRfFZ, fl & & A A F o E e LS Br & Dhee — B8O AT 5 07 X7 - 4 4
ActRITaZ KA & T R 45 I C— A v , BRFE , R 45 /487] B T ActRI Ta 2 Ik C— K ¥ o
ActRT Ta % Ik &5 M3 A S 5 45 M8 75 AR A B2 11 FRAE AR, 78T — 45 /8 C-BIN- K v B
AL I (A AT AL B S A A R I E R L 7 A

[0071]  fEFLELSTGE T R, FEAR LR 7V A HINActRI TaZ KAl B BB F2 2
ActRITaZ IKI — FEL 2 P . 4 1, B SRE RS R ACtRI Ta 2 IR AR AN 52 1, R
ActRITaZ JRIITE IR 32 HHE R /D Ac tR T Ta 22 K I 25 1 B AR 15 A - Ib 2R A8 2 B B F5(E AR
TFRlEED R, Hl, & ActRI TaZ kAR B 7 45 M Rl 82 ) B A7 S 1B
i CELFE , 13, ] ActRTTa 2 JRFH AR AL AL 50) L Sk AL G958 43 g (B4 ,
MACtRITaZ JIKEE LK WAPF ) « A SCHT B ARTE “Fag RIS ASMUFeRL G & A 1E
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BT B A 53R (B anFe) i HE AR 8 B BUE , Bt K4k G903 43, BUEE S B BT
oy, AR ¢ B

[0072]  AEJEBCSEf )y Serh , AR SCHTIA I A8 FHACtRI Ta 22 IR ) 70 B A/ B 2i4b T2 2, B
BEHAER,BE AN HEE G ActRI TaZ I it W B R RIS 4 .
[0073]  3.4WASActRITaZ k%R

[0074] A SCHRAL GRS A ST AT B ActRI Ta % ik (I AT VA PEACtRI Ta 2 iK) , F0.4% /7
B IhRE AR AR RNl A 8 9 4 B AN /B A AZ IR o 49040, SEQ 1D NO: 44m b5 RIRAFAER A
ActRITa® & Z K, MSEQ 1D NO:54whd il LT ActRI Tafg /b5 M) ik, B #x (subject) #Z & ]
DL A2 BB ) B UL I & X RE ) A% R T LA DNABR RNA 23 1 o 3% B8 4% 1R A1) LAAE , 91 41, ] %%
ActRITaZ BRI 77y 9 48, B3 BLR: AR YR T7 ) (B e S 7 k) &

[0075]  {EHELLTT T, JmhActRI Ta KR B briZ iR BL st — D B A B F5 SEQ 1D NO: 48K
SV AR RIS AR AL T IR T 2 B FE e ik — AN B 2 A T I L e AR s o A DA X S 14
FE 3, 45 a0 S or B DR AR A

[0076]  fEALeLsizif g e rh , A IR AR 7 BB FL I 1 7512, HoAF 5 SEQ 1D NO:4
85 H A 5 /10809 .85% .90 % . 95% .97 % 98 % . 99 % BL 100 % [A] — Pk [ 43 &5 BR T A A% R T
Tl o A ST M S AN FOSER AR : 5 SEQ 1D NO:43%5 F AN AZER 7 51 LA JZSEQ 1D NO: 4585
(AR [ FEAE A R BRI S 2 N o AERE— 2D B SEil 77 9, A SCRTIR L IR 7 51 n] 7 5 L
YR/ B R AR R T PRl G, BUE FEDNAFE R

[0077]  AEFESLHE T P, FEAR SCHTR I A I AZ R A48 78 1 RS 26 N 5
SEQ ID NO:4BE5FT A% 18 % 51 SEQ 1D NO: 4851 M F 58k 3 B AT 238 A1
& 7 1) o AU T AR N G5 75 5y 3R « AR 33 DNA R AZ 1) 38 1) 7™ A% 25 A 2 AT LA AR AL
Bt , AT £E6 . Ox S ALEN /AT FR 41 (SSC) 4145 °C 34T 2458, SRJG#E2. 0x SSC.50°C F¥tik.
0, gk 0 SR B AT 3 R R U S ARG A PRI 292, 0x SSCL50°C 2 i P2 A% MR 290 2x
SSC\50°C o B4, Peigk A0 SR ()3 FE AT AR P2 4% 2 A G = (2922°C) & | P& 2 AR
265 °C o il 5 AR ] ERAR A, B E SR R B IR T 2 — R E S, e S — R AR —
FhSZiE 7 Zerh , A SRR 7 v R I A R AE6x SSCL IR ™ AR 45 1F N 2428, SR A E2x
SSC. =l Tk,

[0078] M T BtAL 209 Y T MR M ASE T SEQ 1D NO: 4BKG P A% R K 7 B8 % 1Rt 2% 1
TARSCHTAR I 779 B, Vi 22 IR FH I — AN I = AR T 3R R - R A [F R R (1) 2%
b, B[R] SCEE RS (917, CAUFNCAC N 4H & R 11 [F) S 3 85 +) o] S B0 52 8 (A I 2 2L 1R
FEFN “ULER” 93748 AR , TRUHALEIR AL 4t i o A7 AE i S R ECE Ar SR A R Z L 1R 7 51 AR
TEIIDNA 31 22 25 o AR ST B RN 0K BR A - s 2 B IR T 10— AN B2 MZ AT IR
(B2 Z13-5% WL IR) IR L AR 57l T RSN S S R A8 3 I 7R 45 e AP M p A2 7E
FEAT B A AL AT B A8 7 DA S Pl 7 AR M R AR L 22 A PEIE AR R Va2 9

[0079]  {ER-LLszifJy e, AR SCHTA R B AR T LR R B AR rp ] e i e 2 —
FRER 2 Bl 1 PEAZ T BR T 51 o 1 W PR R T B8 E A T RIS B 1A 40 ARSI T
ST SR TE R4 2 PR AL RG0S I SRR BAR DA R A& B I 1 1R P 51 ik — P 2
PR A BRSBTS Al B FHEAR T B3+ )7 5 B S 8UE 5 7 5 AR 45 A4
B AR N 1R P A B G AN 21k P B DA RO BRF BUE AL T B o AR kB P R AR A
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O A A B R 5 5 S8 8l BIrad Ja 3l 7] LA RRAFAER Ja 3+, B & A it —
A B BT IO B 2R A8 5 B F o RIS T AR P AZAE T 41 e (9 i B 44 (Bt k) |, B3
RIS T AR AT A G AR T AEDLE K 5Ly S, R B & Al e BRI Anic 221, DA R
VRIEPEEL A 1 32 40 M o ] e 8 00 AR A0 DA Sy A S0Py 24 R0 , 46 Bl A5 BT 4S8 FH 16 1 32 4 i
M.

[0080]  fEHELECTT I, A SCH R T7 AT AL S Ac tRT Ta 22 JIKJF AT A E ML 1B 42 31 52 /D —
ANV 7 B B AZ IR 7 51 B RIS B A TR B O AR ST T, A PR B =
ActRITaZ R ZRIA o IR b, ARE T PR 7 0 B4 fa 3+ e 7 DA e Rk = filoo o
1 R T M R B R R T Goeddel ;Gene Expression Technology:Methods in
Enzymology,Academic Press,San Diego,CA (1990) &1 .5 &1, A] £F1X B H AR T F 2% PP AE
5 DNAJT Z1 AT #5 A b 325 422 ) 458 1 12 DNA 7 71 SR Ak 1) 3R i 428 1 7 B AT 55— B, DAER A Gbd
ActRITaZ BRIIDNAFF1 o M SEA AR S8 5 1 P 51 Q4G , 40 40, SVA01K) 5L A AT A )5 3+
tet JOE T IR EE A B 4% B L BN B BT RSV BB T lac R % . trp 524 TACEL TRC
ARG HTTRNAR A1 5| 5 3RIEM TTJE 30+ 8 B AR I 3 I FRUEZ)F X rd B E A
(coat protein) [ X\ 3—Hk e H I BRI B BRI AR IS 1) 5 30 IR MR TR ER B 1Y)
7)) (1l tPhob) FEREa—AZBL A 1 JA 3+ IR B R A 2 Mk 3 3+ A & A i
VA% B A 41 M B L B (1 ZE R A I H e P 81, LS R A o B IR AR, RIOLBAR R 1
THATE T R G A T - U B R IR AN/ B R IA I S A R S TR 3K I Ak, I L% 8
BRI 5 DAL 3538 DUE 88 77 LA B sk g b5 () AR AT B B (B AL &= AR 19
ik,

[0081] Ak # v B 1) 2 DR B BB i e Nl & 70 FUAZ AN B AZ i (B BE 25 2
HE FLENA) B AR R AR T P A AR SRR ) AL IR T A P B ACtRI [aZ
JR 1) R I8 A AL FE TR RN L& B a0, A3 (WA G T SR AL ok TR R A% A
T (B 40 K AT B Hh 238 1 pBR3 22417 A UKL  pEMBL AT 4= JBURE  pEX—FiT 4 UKL pBTac—fiT
A JFURLA B pUC—74E Bk .

[0082]  — I} 7 B4 18 %85 Ak [R] of A9 75 (12 2E 2 A A0 40 B Hh B I i i 7 B R — Pk 2
P EAZ 4 i b R IK B B A% 5% 5% 5. 70 c pcDNAT /amp . pcDNAT /neo . pRe/CMV . pSV2gpt
pSV2neo.pSV2-dhfr.pTk2.pRSVneopMSG.pSV17. pko—neo FpHy g fiT 4= 44 /& i 2 B A% 41 i
EL I LB AN M 2 1A B S 48] o 3 e B 44 o (1) — 28 FH SR 15 41T FORL (IpBR322) 1 )7
FIREATAE R , DAE 35 AE I i A Az Al e ) B R RN 29 M e a6 B, T s AT AR a4k
FL=KJE R # (BPV-1) BiEpstein—Barri & (pHEBo . pREP-ATA ] HMp205) A T 7£ HZ 41 i
W8 1 (BRI R I8 B B (BLRE WAL e 5) 3R RS2 m] 72 T SCRRVR YT #2018 &
20 1) A T HR B o 28 BORE AL A 32 AR ISR R IR 25 P V2 e AR S s s B B 5
RMEZARAENRERG U L— KN EHADES WMolecular Cloning A
Laboratory Manual, 58 =i , Sambrook,FritschfiManiatisés (Cold Spring Harbor
Laboratory Press,2001) . fEFEEIENL T, Al e E R FIAPR B BER L KRG RRILHEA L
JIR o BB ZEAF IR 55 3R 08 R SE B p VLT A2 84k (9 ip VL1392, pVL1393HIpVLI41)
pAcUW-ATA%i1E (15| WipAcUW1) LA KepBlueBac—HiTAE & (B 4075 B-gal¥jpBlueBac II1).
[0083]  fEfILI% I St 77 Ze b, v B H T 7ECHO 41 i 7 48 EH ARActRITa 2 ik, 451
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Pemv—Script#{f (Stratagene,La Jolla,Calif) .pcDNA4#i{& (Invitrogen,Carlsbad,
Calif.) flpCI-neo#X & (Promega,Madison,Wisc) o ¥ M & WLHE , B b3 R &4k n] HT 5
i B ArActRI Ta % IRAERT F2 1) b SO I 4l o b S 3k, il , BL A 8, G Rl & 2 3 BlAR
wEH, LLt2ifh .

[0084] AT G S AL —MEE P B FRActRITaZ IR 4ahd 7 71 (1l01, SEQ 1D
NO: 4855) (1) 5 2H L DR 4 2 (1) 1 2 A0 M o i 1 2 40 B mT DR AT AT i A B L A A M o A1) 5 AR
SCHTIR B Ac tRITa 2 JIK ] 76 4 B 40 B (o K B iF B - B2 R At . (4 R AR i 53R 08 &
4u) FEREEUH FLEN A M R0 S A IE BT AN AR AR AT L A

[0085]  ZARSCiEfRAL ] B ARACtRI TaZ IR J7 % 140, FHmtSACtRI Ta 2 IR R 1A 244
BRI 1 A M R] A & Y SR TR R LRVFR EActRITaZ IRR IS ActRITaZ IR 7]
B 43 W FE A AN 5 ActRT Ta 2 JIRIM B 37 2L TR & W0 43 15 . B3, ActRT Ta 2 IR AT (R B
TEAH B T N B FEREAH 43, R W R 4R M 5 4 S B ) AR R R e R4 B R
TR E B i o A M85 55 1 B il 3 7 2 D AR SO R o SR FHAS ST L N i Al A 2 G 8
AL A HARACtRI TaZ SR A M85 72 W18 4B 3 h 0 B, Frid R BFE S A5
AL BRI A EIVE L VK SR FAe tRI Ta 22 IR K 4 58 R A 10 B e P o AA 1) S 92 S AN 40
1 BL SR IS ActRT Ta 2 ik fill & 1 45 RA 3802 A 1) R S A (o, ASR (A A ] FHT-40
fbActRITa-FeRli G 4) o AEILIL I SET T 22, ActRI Ta 2 I A0, 2 {8 13 HL 24 1 &6 Al 4 1)
& AERIERI LT b, il — RN G P IRSEI 24k, A%, 9, DL =i
7 = PECE 2 19 AR AP R ABE TS QERUTE B (A R RR B B €3 L RS HRRE €445 DA
e FH S A8 et o 2lAk P T8 I s Bk N 22 B A e SE R AR SCATUERH 5 ActRITa—hFe
B B 20 2 0 ST R (2 D i > 98% , HLAISDS PAGE M 52 > 95 % (W 21 1 o iZ 4 K
SR AFE /N KB AR A R K3 sSCI R 45 3

[0086] 7 5y—SEhtiJy S+, guhE 4l AT 5 7 71 (I WiE ELHAC LRI TaZ JIKIY BT 75 38 40 NR
i b P TR AL TR/ P Bt D 7 s e 3)) 1) Rk 2 DL AT e VSR RN 4 J W i i i S £
TSk A4 BT RIS R RGBT o AR Sz 2 BT T 7 B P IE I A R e b B s B, DLk 44k
HIActRI TaZ ik (B4, 2 WHochuliZE A, (1987) J.Chromatography 411:177;F1Janknecht
2 N ,PNAS USA 88:8972) .

[0087] il £ Bl A J IR T B AR A& A BT B R I o S0 b, 4 B I AR g b AN [H] 22 K 771
(1) £ BIDNA - B 8L, 5K P2k (blunt-ended) BUACH, (stagger—ended) AU #EAT #E4E , R il
PRI T A DA B LA a1 AR I 5 3 224 B SECRINRY A 2R ey, Tl A T P Il Ak PR DA 3 e AN AR L) T 42
DL A B o AE i — SEE 7 &P, Bl 2 A m il i A KE B BIDNAG R AN S50 B AR K B
B, AT AR AN E 2 L R Fr Bz (A 72 AR A R 1l e T | kAT 2R R BRI PCRYT
3, LR AN R L Ry BB i TR KR AR A AR R P 51 (B3, 2 WCurrent Protocols in
Molecular Biology,AusubelZE A%, John Wiley&Sons:1992) .

[0088] 4. ARG E (alternative activin) FlActRITaigHis

[0089]  ARAFHNEW MAF HTEZE -ActR]I Tafs 5 £ S W3S BURIEI7 BCARG FLIR fe 1 77
12 R A VS ACtRI Ta % ik, R ) fEActRI Ta-Fe & ik 35 duin) , RV Ie2 g Hu 57 nl
T A [R] T3 A 2 5 P B9 ATL i 52 e 2L e 40 B AR A B (48, v A 2= 0 AT DA e — Py
FAH]— RT3 38 PR BB 8 7= ), Bk 23 7] §e A5 TR -8 2K R e il i, B
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IS AR AT T BO FL M 40 AR K BOFTS B B /5 f2 ), e R A HVEL R -ActR]I Ta
FEPURITUH &G B, SRS E (G0, W R B Be B I BE) FU4A, HTAC tRT Tafifhk,
FNHIACtRI Taj™ A 1 S XL RNATBRIZ A% I , DA SO B R 75 AL 22 BRAC LRI Ta i il 7] , 45 ) 2 il
NG R -ActRI Tadh & 1 AR LL I 7] o 75 e 2L S 77 S vb , WG AL 2 BA e PRI Fs e Al
(Bl is AR BIUAR) LEA KR 0 T i 2 I .

[0090]  SActRITaZ ik (A0 m] ¥ PEAC tRT Ta 22 ) 5 5 PR R RLIT S AC tR] a2 ik 35 4 R 45
AR B H e M GACtRI Taft S G 5 4% I BUE T FHAEACtRI Ta 2 JIRVE PR R F5 Bt
o [ FEH, 575 10 25 Ba B Be B Be 22 JTR B AT AT S 30— SR A e S 1t I L FF I IR Ac tRT Ta %
AR ] FEFS Bl

[0091]  {F FHHHACtRI TaZ IRBGH AL 2R 2 IRAT AR 1 % 5L, Pl IE I AR UFE (protocols) il
#PUE B/ DU ST 5 B e B ik (2 0, Bl flAntibodies: A Laboratory Manual,
HarlowfllLaneZs (Cold Spring Harbor Press:1988)) .M ZLaI /N « O fR B f ] il 1ot
ActRITaZ Ik % JEIE N Be 5 51 K Judk B2 30 Ve v B, BRE G S 1 AT B 45 8
A BRI 7 % I B AR S BUE S G BUAR S A H B R AT A AR T
25T ActRITaBIH AL 2R 22 IR G 0% 38 5 o O 2 1 e ] e e s ) o 24 B i 75 ) 44
JEE AT W5 U o FRAE I ELTSABR & S % I 58 ] FH T DA S JEAE NP vl g /K

[0092]  £F HActRITaZ k40 5 M il 7 S % 30 ) Al 3RAFHU LTS » HAE 7S 220 m] iz I
TEh B2 T Oy 1 7 AR S B UK AT G 1 BN R AR PR A A (AR 2
W) 5 I I AR AR I AR A0 M A 2D 3R S K AR A AT B (R B R A ) i DASRAS 2R A TR 4T
BESREAR N AU , AR, B, AR (AT HiKohler fiMi Istein ik, (1975)
Nature,256:495-497) . AB4H ML 2428 8 £ R (KozbarZE A, (1983) Immunology Today,4:
72) RA B AN R SR SR I EBV-ZR A SRR (Cole®E N, (1985) Monoclonal Antibodies
and Cancer Therapy,Alan R.Liss,Inc.pp.77-96) . ]l G dSfb 240wk H T o4 s
AetRITaZ IR e 1 SOSEIR S0 44 (1) 28 A8 Je A ., 5 B, 5 122 M 20 58 988 A ML ) 355 20 4 12 o
SO BE PR o 3 ] I 0 e B AA ] AR (X B Fab Fr B SC (19 e B 4 S 30 SC ) R AR B, DA
B SEBERPUR (B 0EL R EACtR] Ta) M A IS G W) X PR/ J7 1208 5 T 76
FLENY) OCH 2 /NS AN Z 8 ARSI E A

[0093] R SCHT AR ARE “buids” AR S B ik, Il it S ok R Fh Y (TgG. TgA.
IgM. IgE%E) , 3 HAHE Sk B I i s B 1) S % 3R 8 1 1 A BB S A 38 i A4 mT A0 A
TR P BeAb , MR 4 SE F 1t A/ B85 8O R I e e MR SR AL R R LA 0 0 1 B DAL, 1R
EARE R 5 3P O e BT R R B S 1) E 1 B SR BB A A 4
R A A AN/ B 2 B AR R PRS2 g8 B Fab (F (ab”) o Fab’ (FvPA KA i Ik
PSR TEAZIV (L] A /B [H] 25 A 38 SRR 34 (seFv) o sePva LA BRI IE 32, LR A
BB 2 A0 S PR AE A I B HE 2 e Huig B s R ik Bl fa s 4
PR B B AR RS “E IR Rom W 2 A P R AR B R R IS ik
B SRR I P iR 45 A 465 AR, 461 0 A SR BE AR I I N IR U AR B N IR Pk o R4
PN B SR A R AE AR “E AT 2N

[0094]  AERELLSEE )y S b, ARSI IR T ik Al S FHPUAR , G B S A o iE SR A 1 A R
BRI 73 a0, P2 A R4S B ActRT Ta 22 JR B L 25 22 IR IT) 58 v B oAk 1 7 vk mT A
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FEL T /N — 8 B % SR PR S GRS B A7 RIORIERT A I S 0% B2 2 I 4R 22 iK) 5 5 A
/N RIS 2 AR TR 40 . (1] ke 19 BB A 40 B 1™ AR SR IR 40 M 5 i Bl AT R 5
PAZRAS ™ AU I 5898 I 7 A AR ) 2R 28 08 , DL 58 7 AR R e R 45 B iz R 1)
By R BRI 2 A8 I8 o — HIRAF T, Z A0 IR AL AT AE4H MU 5 M B0, AR 30 SR A28 JfiT A
Y 7 A R S PR A A U T B SRR AR IR 85 R 2R A o B e B DU AR AT AR e % R A 4k
ko

[0095]  JEZS i “H. . R RN AEFRACHUAIN , AR s i B AR IR, A R R L
PRAE OB (BaIAC R Ta 2 JIR) 5 H & 4R BOGERITE 2 [7 B A 2 % i £k, 1 151%
Pk 2 D T8 B AR B AR WA A o U2 B R0 S IR A7 A o 7R3 PR R B sl
EH BRI R A, P ER TR R R R A A R e MR R e R i s B R
H(H2wEIEMEL) BAEX 2 HR IR AL B2 K (cross-reacting
polypeptide) o #2MaAFUAE : I J5AH ELAE I R R B — DMRRAE 2 B A& S R 1 58 Ak . /R
] 3 3 5 S R ) AN [ S R SE BT 5 R S e, — R Bk L 41107°.1077. 107, 10°
MER S /NI SR A (RS 50

[0096] b4, T Uiiiad 4o A LA 25 58 P 75 oA B B0 P 520 Br 49 fr A4 10 e 2 o 461 2, 1 2R 3t
& TR S G iUa, MR A 7T Re 2 A B o A] R & PhAS F B B A SR I Bt
A AN R 2 (B A BAE S DA% 58 AR P I Pudds o I R R B FRELTSA L 3R 1 45 B 4 3t
PRES A IsE (B, Biacore ™45 4 II5E , Biacore AB,HiitUppsala) \J&LodllsE (it iR Tk
%%t (paramagnetic bead system) ,IGEN International,Inc.,Gaithersburg,
Maryland) &5 5 EE G 2 e M 5E A A Sz 404k

[0097] {9 Ak ZR BRACtRT Tadii 470 71 (0 4% 8 A5 W 288 Sl F i 497 A0 8 S SCRZ I RNA T AL
R AL TR (catalytic nucleic acid) MJEEAE AZBRAL AR LA B BEERDUBE ) « XX
FEAA WAL P AL & R H v (overhang) BAR BN X35, Hop— 268 00— S0 BN L8510 o 1R
AT AS A 5 BN X, Rz GV TR R I B IR 450, BA R
MR £S5 10 X 35 AZ TR ST 5 5 H A K ACtRT TatZ IR 7 F1 Bk 4k 2 Ba Be B BX Be %
B2 7 F B ASEERE 10004 L AL L5004 VAR 2504 L AL 100 B A 11503525, 22,
20 188 154N Z H BR 2H B 1) DX I B A M AZ A B2 /7 91 o b X e 2 /D8N Z B IR , FR AT Ik
L9183 MZEH R  BANXIE A IE AN &, 53 2 B bR W0 bt 7 51 8 AE Jnbs 7
B, B g b e HE A o — R F L R A Y B A 2085 29500 A% R SO A K RE
BARIRZ K AL14 R 2150 M Z T L 7% 82 7] LA 2 DNA (Rl 2 FIFE I SCI) W RNAERNA : DNA
TRAEAE AT B 5% BE A] AL FEDNAMIRNA ) TR 5 M LA B ASBE 18] 587 25 Y DNABCRNA K AZ i T 2K
[ B M, XUBE AL A AT DL AEDNA : DNADNA : RNATERNA : RNA , H AT 2 — 4555 9 7] 45, & DNAFIIRNA
(IR G VLA B ASBE T BE 43 S5 I DNABRNARAZ AT TE 20 o =X BR A A& W ml A 5 S5 MM AT 5 —
B AL FERHE B CRARIZ IR B BT R ER / S8505 4, B0 HE A% 1 IR (R T2 B0 B3 70 CR AR
PR (1) EE A B IE S ) 1 — AR 2 MBI ORI A R L B A 4915 8 24930 % 1
PRI FE , FEd 5 A & — A B MBI LA O HRRAE , 9 78 IV 72 A M BRAE A A P mT
Be AL r B (0 DR A% 1Ak A W1 D0 T B B BA R ANAL A P 1 i) o AR e 1 6T
RNAT A AR B 1GO0 , 5 B PR W B A M B 18 5 VRNABLHAB M o 55— 2% 85 7] LLAZRNALDNA
B H e AR AR URE B BE R JE” RNA T AN B AR ) XURE AR 3 7 18 i B 1840 M % IR I
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KR AR 221 -23 M H R KT, REZH HAED i cerlif IS o AL MEB B P AZ IR 7] LA A2
ZBGELDNARE , 7f He rl S Bl I 8 AL S Wl AE AR BT L A2 T8 B S5l
SR /INBLR A SE A U BE T 5 4 B e oy 1 2950 %6 . 75 %6 . 90 %6 B 2 (1) B AR R 1A .
FHT A% R Ak & W s (K A2 v B2 L W5 A0 BE IR o 38 T SR AZ BR Ak S0 % 49 5 2L
e 210 PR B e g ) B4 VL B AT G TR R

[0098] 5. fHuEIE

[0099]  FERLLLT I, AR BHI AT HACtRITaZ ik (5 Wim] ¥ P Ac tRITa % Jik) FINEALER £
K2 B AR TR R -ActRI TafE 548 S IE A BB R BHSE TUNRIA A (Z557) o i ix P
176 55 WAL A PRl A WK, DAV AG B AT IAE AR P B304 A1 5 7 e 2 L 4 ) a2 L e 0 i A
BTG M BE 77 o X LAl 5 VAT LLAE 1 BN AAR Y (/s B S PR AR AR 2RY) wh Uk — ey
() 5 PR 78 2 BRMDA-MB23 L 7L A R 78 MDA-MB23 1 41 il AN T8 5 35 5 T 18 5 BRI 2 .
i ansd It LT 7 v A] 7 AR U B e SR A R K R R 2 BEAH LR A (ne i 2 P A
) 2 b o B Bineu# AL INTH-3T 340 fu AZ HE B4R /N B b, A fDrebing A,
Proc.Nat.Acad.Sci.USA,83:9129-9133 (1986) T ik .

[0100] A5 22 Py v R 7 e 3o ok ) ¥ 10 25 FHAC LR T Tad 5 A2 5 R VG 7 B TR FLIRIE ¥R
77 o AEFELE ST T 22, T BEAT A & MR v 18 B 0 0 R 4 08 AR IR ) 40 i RILELIE LR
BUACtRI Tad 3 520 (1) 2477 o 75 L LE ST 22 b, S 12 0 52 LA Ui ade I 455 7 e e 1A 4111 B
DACtRITaZ IR EEWRLS G EY B, ZIE ] T % 8 I Ae tRI Ta 2 IR 575
R G EY AR P SEE T Z A EY T EE H 5iE b R B ACtRI TaZ JIRAH B
YE I RE TR %558

[0101] 2 Fh e T 202 W 1), AH MR A & F N 2, I8 2R A8 AR ST i ok 1) N 58 5
Bl AT AN TR A A SRR, AL S (R AlE AT B A AT
L2 B, AR A VI DU EAR N B 1 E U RIRAEAE R AN 43+ o R AR Sy
HHLVE AR FIIBE T RIS W (Z4770) A I o a4 T R A B e AR A A (]
WIRSRT=WD) @k 2= A4 (el N, A FE IR , B i 340 7 A o A S R AL
A EFEAERIEE N K 2 KUK R R AR 7 o A5 LRI S22, IR
257 B /N T 21200038 /R LN T

[0102] PRk A W mT LA BRI SR e £k, B 8 B R ) B R R it 4 funad ik 2
Al 2 o 1K FE AL B L AT G B T TR TR DA S e B AL Ak
A WAL S WA 72 R G UL 3 B T SUBL S M RTR A T A7 AL, JCH R ARV LR I 77
b R AR, (AT IR AT & e AT A R AR ZA G B AT A R
o FTAE B A AR PR fil P se i B FE AR RO R VU OO E D A R VCRA R
R GRS BRSE RS (GST) S A Bomlak AT =4 &

[0103]  7EVF 2 XA AW R SRR AU e AT M I 25 Wi e B e b, B 20 2 6 F
(1), AE S 25 e i B N BT 22 I AL S DS R B B K AL  ZE T A &R e b AT 1 U 5 (s
A i 2E Ak B 24k B 15 3) 18 PLIE A N KT (primary) ” 716 , PUARTAE RCEATT, BA
TR PRI R 25 2 ks I R U S0 S0 490+ B AR 28 kA, L &4
1) 20 B 2 MR B AR VR P 2 A S8 S FE AR A1 22 40 Hh ] e R 5 00 5 P T 32 AR AR 2N
o B AR R, R AR IAEACtR Ta 2 IR 5L 25 2 M 45 A B AR o |
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[0104]  SONEIE B ), £ B PR G 12 W 5E o, OGRS 518 F Reig 45 S iGLR I
7B I AL Ac tRT Ta 22 BRZ M 2R JE AL S S ActRITaZ SRR S T I & 47
ActRITafE AR 41590 X ActRITa/ i AL 2R B S VARG SR E B4R 06 1 F-T 0 5E Ak S 3
il (B ) ActRTTaZs PRANIE A2 L 18] () AW O 73 (0 J7 i o A 5 I 2 77 ] 1L fiE
FHAS Tl P2 08 I A 15 0 P 45 00 800 A ol ) 5 2t R BEAT VA o b Ab 5 3 P REAT o
5E ASRBELL B 28 o Bl , £ 50 HEI 2 v, 1) 35 A ActRTTa 22 BRI AL &0 oI 73 JF 2lidl
MG A2, FFE B T A TS D0 R S A tRT Ta /S5 AL R B S I T 2 & . B Y
A, BN F S AR AU R LA, I ELAT AR IR A o B4, w4 e S 3
AE AN 2itbdz 1, LR B EE I T an i I 52 &R 4¢ .

[0105]  ActRITazZ BRANE 2K 2 18] (9 2 A W0 B Al il 1 B PSR U 4 40, 25 P00 R
F) 45 T SR FE A A P RS SRR 2 2 ) (s PEAR IR B (9080, 2P0 S HCECH) R bR IR K
(140, FITC) BRAEFRICHIACtRT TaZ JREGE AL 20) , A Gy I 5 BRI 1t 1 der U HEAT 52

Ho

[0106]  FEREdb sy b, DR I Mo e RpE 25642 (FRET) I il A T Bk
[ FEI EACtRI TaZ K5 H 4568 A 2 (R I AH BLAE IR BT o Ho e A A s A 4 , 451 4
HET P T PCTAFWO 96/26432F13% [H L F5,677,196) K (1 %5 2 1 IL4R (SPR) R 1H
HA A7 5 B A ISR T ) I (surface force sensors) (I EEAE I o

[0107]  AHEAEHIAPEIE (interaction trap assay) , N XU ME” , 7] T
BEMIRBUN A tRI Ta 2 IR 5 H 45 G 5 A 2 R EAE - 2550 . 2 W A4hn, 32 E % 5,
283,317;ZervosZE A (1993) Cell 72:223-232;Madura®s A (1993) J Biol Chem 268:
12046-12054;Bartel Z£ A (1993) Biotechniques 14:920-924; DA fz IwabuchiZf A (1993)
Oncogene8: 1693-1696) o £ AR SL i 7 Ze v, WXURAT R4 7] T % i BSActRITaZ Ik
5REGEB M TAEHNAEY Gl gFE0K) 2 W44, Vidal fLegrain, (1999)
Nucleic Acids Res 27:919-29;Vidal#llLegrain, (1999) Trends Biotechnol 17:374-81;
DL 3E E EH5,525,490.5,955, 280 15,965, 368

[0108]  7ERLLLsLifE 7y b, il H 5 AR SR fIACtRI TaBiG 10 2 2 JIKAH BLAE Y B8
KB ENAW ALE Y S AR TaBE A 2R 22 K 2 18] (1) AH B AR F ] DL A 3R 2L A (1) o 41
Wi, XA EAE P AR & A AKCE S AR N E L S0k 8, Frid e 07 B FE
SE RS BUFAR IR I ECAR 45 A DA SRR 3E (Jakoby WBSE A ,1974,Methods in Enzymology
46:1) AEREFIL T AL S VPl IE T HLH e (B ke g A T R EACtRI Ta
IR PRI 5E) HEAT Tk o X m] A4S B AH BB A 45 A S - B ST I R B ACtRI [a
Z IR AR ] 5 Rg W, BN RG  mOb R E SR e e ) — i N
Y0, F A T T8 R T U 26 ) P AT O e BSOS R I A ) R R B AT O A o P
THLHIRI A 5E , 50, K0 B B BE A1 45 A I 52 - T A5 B ARt il 8 2 AL BRE0E X
B (8] T8 AU IR B 4 B A0 L UK 3 FR I IS 0 SRS AW 58 « 45 5 B A i i ]
K FHEG (3 BOR D GER R T 4 B8 A AR R AG I

[0109] 6./~ VEVRYT Hig

[0110]  YERLSbsjfiJy b, AR IR AEE I 6 1ZAME LS FI097 A L ERTE LR -ActR]I Ta
FEPUR (B ACtRITaZe IK) SRAEA G 7 L1 A v e 7 BT L IR ) 77 325 o IR B8 532 A
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FT0 B e U 0 v AU N O3 o) BRI 7 R ANl PRYa I T o H TR —Ar &
PEER AL T J LIS () WSS A, ELA R e L Mg 1 v XSS 1) e M 53 i N B B T JE 4
U4 B L M NFERREL 5 RIS DR 28 T3 B K R A% 9 T B ) 2 e o o F80) e ) R PR 25,
FEAF RS F R L BUSR AL R ME (genetic makeup) VAETET7 20 I (BANBUR M R) (B T4
S ER L B0 ) WK AR B AR I AR U DL B A 22 R AR EE S

(01111 AR SCHr I TR PRI BORE (VR TT RIBTE R T2 P , (L S TEIR T REA
FEAH T AR ¥ T 0o HE AR AR Yok 5 903 B0 E O R 2B, B AT AR V6 77 X6 HERE AR , B3R 5 9 B
IE K] — Bhak 22 e IR BRFAE (K R AE o 20, IR SLARIE m] $8 Y697 5 3508 B w48, B 3%
A BRE IR R 7

[0112]  AR¥E “Vay7 FLIRKE” FR A8 AT T R VA 7 6 BB XS T 3697 B ma 6 7™ F Mk, i Tk
I — FEL 2 PRREAR BURFAE  ZARIE I AN — 58 BER B2 10 7 (1) B 35 P Bl 3 e o M A3
SEAMRBR o VA TT FLIRIE 09 24 700 ] DL IR 2 993 I — PR 22 AR IR BRI 1 7 25 PR (1) 245551
EVERE, IR AR K R S A Bh DR 2 R, G A0 i R S 0 e S A 4 I A A L DL S 4l
FU T B T R 1 R o DRI, Y697 LI v 0 R 082 e 400 i 3 9 5 sk /L 400 i 3 S0 26 B
B AN, 0T L TP D e A A S BN T B ek D e B L I O
e A BR A R I LI R AR B L IR, 78RR s i U b VT PR JE T A B U
/D 4y SR I A BE T o SALHITE G , 24 7096 97 L IR B A 280 ]l i w0 22 1) s 4
(metrics) e , 91 W01 40 B 50 & LU o HE 2D (BT D8t/ 305 39 0m 8 1 BRI ) B R T
bl S BRI o BT LA YA T LM e B33 90 i e 8 B30 A0 e A K T 5 3 3 b A8 A e AR R AL
To K o TP AVG 7 AT AE e A B A AR AR (i (138 BT S (i 012 B P25 3R 97 24 7 FIUH AR
R Hr 121 .

[0113] 0052 H ki 5 P 00 A 8 30 M e a3 Jee 1) 52 g B, ] Je sk ] 3000 s 1) 98 2 B0
SR/ BB TR AR B I GRS RV 52 o 90, S AL R -ActRT Tadi 7 ] 5 25 Ho />
B AL IR B A AR 28 1 A A 28 1 L M e () R T FURR e 3R s o B A B T A o R
99 PRJSSE DR 2% 1) R R 2 ik P TS5 TR AR R L Jones ) XIS o 122 35 470 701048 W] 7 LA i 0 S 1)
BB P PR LI R I AU

[0114]  [RIL, VE LR -ActRI Tadf Huiilml T 7E4 DA A T R a2 99 1 JRURG: Hh g A4 v
THBH BIR GE PRI 0 A, I HLIC SRS 00 mT T34 ) B8 3 A o Bl 0 AR 3 AT 5
605 LA L AR B U SR8 S 2 1) B8, a0 e b BESE B Ik £ B 2 T B IR I ot
A L HEBRCA 1/ 25 PR B H B M E IR A o M 5 S L I B O B e i 1 R R R A TR I
B AL FISLHE T P, FITE L E -ActRI TadE JUAIRI T A AL TR e LR T 1 5 5 XU
o AR RIS W R IR R VR YT R UG T R A AR R IA B30 35840 SR, BY
T PR E AR E A (B B AT RIEE 2 L) B R B 42 BT . B Sk UL, A
S IR EAE TR TSR -ActRI TafE BRI HI4 5] NMETEER (general circulation) {7
S 2 R ) B AR MR B X R I S B R mT T T LR IR 1) 5 R 2R A T
THRIT O S W B AR B S A LRI R AT AT A8 3 BhAh , PR i L e g PR
151 111 5 FS AT THBH PR B B 1 3L 55 UIss AR 283 ] B AR B N AME VR = -ActR] Ta
FEBUF I D ARG DU el 6 8 PR D IRUGS o

[0115] AR AFHIE R -ActRITatdu i) OUH ZActRI Ta-FeE ) 7] TR T BUHR:
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AR (RO oA S A4 g (1) S8 8 DL SRR G R M 1) B8 ) IR FLIR I o TS LR —ActRITatdh
PRI A 257 HAA R ZIRER I SN B« FLE AT A B PR A2 5 B AR ART S i 38 0 12
AL, AU U I A R LR I AR L DL R AR AR 28 R B A I o AN KBH I 8 T B S R AT
TRITBUTRB B ER MR I B R R e (f91] QB0 2 52 A BH 1k e hE) R AR 38 2% At
JeiE (9] G ME VB3R 52 AR B 1 BOME S 3 52 AR AT IENE) o VA R —ActRI Tadi fi sl AR ip AR
K PRl B30 22 DR 4 S ) e e (8 4, Ferp 22 338 c—erbB-2 (R AHER-2/New) F& % R I8
(R FLIRIE) IR TT TG AL 2R —ActRT Lad B ATk L 72 R IA FH & KT GRS TR VST 1R 3,
BRZH LR A ) BTG AR (B InA ABEXB) B 71 i 7K "F-Ac tRITaBRAc tRT b JHHR Hh JC A7
.

[0116] A% B R BI85 A B AR FE B A3 sl AL Guim e I T (b7 R T OyTiE
(phototherapy) &I 75 FIFAR) WA R K, WEIL R -ActRT Tatl HL AP FHTRIT
THBIT B i LR AR B S TR XS B AT IS 80U A/ BT AR T, DL S s Ak T
/BN TR T 33 X R B AR T R B RN 3 fo VR D R B T B R R =
HH IR A BN PR AR B A E R IR A F R E AR BSOS, R LRI )
N R A] T PR ER 2 MR TVA R BR BT VA A R S A I, AR AT AW K FIR B 7
A2 TG R -ActRITadi I sf-5 oy — Pl FILA0 eg 24 77) , DAAGE 3G 5512 470 i ed 24 770 () 977 2
B v RO I e 2550 A e e 12k

(01171 {CNEA B 8, 7] T BCE S 7 s B 29 W 6 W adE « Z 8 KR 20T g (fi]
I e R A BEZ B R B RS IR R E R A& HAK (buserelin)  AVHZ =W
(campothecin)  REHARYE R EH KRRV R T BREST IR v F J Vs  SUBS R £6 Bk KAl
Tl AT e P TR 22 B L BATAR B 1 S IA R R VB AR B 2R (dactinomycin) RALF R O M
HER | L BERD 2 P Ath 28 (docetaxel) \ 220 B R EL B VHE —FF MESC ST RKFEHE .
PGSR A4 A) 5 (Filgrastim) FIEHLUE U PTG AL - 980 PR M5 WE L 980 FF 52 | Al i
(flutamide) - & POARIEE QLRI ZEER & 3idk (goserelin) (ERILHR FRHIALL B\ 7 A5 ISE
e & e TR KO AR D & BE Sl v 2 L S P S AR (Leuprolide) 22
IR V% BEE]) YT (lomustine) &I FF R 220 L B MU ZA ] L 32700 SRR MRS | 32 gl L Y I
M 22 B R OKRFCHE ORI L JE & oKEE (nilutamide) (iE5 1AM BLH IR BRVDF) 40 L 58
R MK R £R VW ml At T R 2= I W4 (porfimer) PR ELE B 25 il 28 VR 2
BHEE B TP B A S S S i B R VA SR R R SRS FE R S R
£k (titanocene dichloride) FLVHE R Z B B30 4EAE (tretinoin) « KEW . KEH
Bl K b 2 K B R

[0118] X Eefk 7 Hufied fb & W ml e T AR AL 4 vl an T &40 - JeARE /e 50
5] s g AL (5T IR BE 8L PR 7 5 35 A7 | 57 V0 e AR ST e ) FHVEERS S ALY it
fREh (folate) FEHUMAMIAH IHIH 771 GRAENERS (IRAC SRS (1w fth T F12-SUh A O
$r ) ) s PUIEIE/ TuA 2257 2], BFE R W, Bl KR AL VT KB KBTI
MRFIL , WE IR B L A2 e CRAZEE . 2 V038 \KFEF (vencristin) (K FHH,
(vinblastin) i &AM IRBEE X AH4EAR X R F R (epidipodophyllotoxins) (K
FEHH VB e W) JDNAFRA 1 O 418 2 & PV IE VIR R R B 2 A WH R B, R
BV ORTT RETT AR A I A I (cy toxan) EAB R RAFTER . ZHLE KF
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tb 2 N =R F YR RIS REC R RIS ] (merchlorehtamine) | 225
BRAICEER AR RER A RO B RZRZW . B et =W O HEmA
R IE AN ARFEIE T (VP16)) s B3R, Wl A 3 OIZRTE =D actinomycin D) (4L
R 2R E (IHFR) AL E EIRE KRR RER S RER OMER)
HE R I - RABL NS , HoA4 5 PR LR & B, 35 ABE B O A R & B i 41
) s B /SRR s OB B/ AT 22 43 BT 9 I S8 S8 (BT S I i S LR 3R
EC R TRRETY) LR AR R = R E G S =R F M ZE S IR) 2L iR
A AR (REER])TT BONU) RS B E) iR (trazenes) -5 R E
W& (DTIC) s PUIfE /DA 22 4 Ry, 9tk B EA (R 2 EnS) s a5 2 64 O
HLRED S RE B R IR CRFEHE VR S KR B 28 R ) (R M B 5 XK
Er AR LR B JE B KRR A AR A R Cle it v (Bep R i) s Pkt I ) H 2 A RO
TR L B AL B A ) 5 A48 S AT (9 0 2H 2R A0 B DEUB0E D - B BR B IO R PR
Bl (B W UCAR AT JEERUULE UL AR B BT SR U R 2 s S WA 2 (T R R Ak
(breveldin)) ;s S 57 CAE R b w3 w) (FK-506) H P W n] (RAER) RMIE
W Z Z W RS 2 18) « B AL T A &) (TNP-470 . Gkl A 5 lR) FTAR IR~ J i 771) (1 &7
N B2 A DR (VEGE) 41461 771 T 24 400 i AR AR 5 (FGE) 411 771) 5 I A8 58 7K 3R 52 AR B 771«
— AL B s R SCFEZE TR s Diis (M2 2R 40) 400 & A SR A 40175 58] (GEARR)
mTORF 7] ¥ 40 T AU BN G (2R E GIER) LN IE S RAFEREAER.
BJEWIH (eniposide) RILLL B KIEWH FHA L B AKIE R FEW & /R KL & /R .
S S T (AT R  Hi 2K A AT B L B R BRI AA T8 S IR Je An FNR Je i ) s AR KR+
155 5 SN 157 s 2R AR L RE B G055 77 ADE A B BGS 771 s DA R e 2 BRI IR 5 o

[0119]  FEREe sy 7 b, o] H-T-BC A I VAR 9040 & 1) B 48 B i 8 A s 7], 461 o (1)
I A B BRI i1l 7], 19 b FGE (R P i F 4 4 M A K R ) 5 (2) I8 AR o+ 17)
W RIF, 5 a0 BbFGEFUAA 5 LA A2 (3) PN J52 44 B Aol ML/ A= s, SR R0 S 225 14 417 k) 741) , 460, i s Do I 4
Hl 7 LT 3 (basement member turnover) FHIFH L AL A1 1| 25 [ B (angiostatic
steroids) YT H TE I ML AR B il 570 /iR DR -4 I/ INBR I B2 2R S 94 28 2540 (91
D-FH B LARACTE RIS e RD3AUA  a TR A B U A 4 i 551 2
MBlood% A ,Bioch.Biophys.Acta.,1032:89-118 (1990) ,Moses® A ,Science,248:1408—
1410 (1990) , IngberZE A ,Lab. Invest.,59:44-51 (1988) , PA K3 H £ F]5,092,885.5,112,
946.5,192,744.5,202, 352816573256 . Ik 4h , A 2 Mt &9 m] HIT- 06 L8 A B, 451, PR
WrVEGE /1 [ L& A= plcaa 42 B IR B 7 P B2 401 8R 2 1 B HLATT AR I 78 i A 0 o) 2= ) i
ARG G R BB ORBUT R ARG A4t i 5 B (] an 44 5 1 v I 51
Kringles 1-3) JJWIES5E A (tropoin) W3k 3% & F avB3HI 5 F1 7 J5 B Saposin BB 3T
ARECH LY BV RBG B R) O HE AR NAAGY B S AR K Me tAP-2
W AZ O L&) A& EM-138 . 7 B f H S  N- 2 B o 3% 42 1 1R Tk — Ikl
(naaladase) #1772 W, B, EEH L H6,395,718.6,462,075.6,465,431.6,475,784
6,482,802.6,482,810.6,500,431.6,500,924.6,518,298.6,521,439.6,525,019.6,538,
103.6,544,758.6,544,947.6,548,477.6,559,126 16,569,845,

[0120]  HR 3k T HRAJTIERI PR BT, A]AE BT i b A8 i IS A/ B 5 44 42 45 7 A K B 1)
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WBIT HEFE PR A SCHTR S PR AT DL E B B4 T AE— 450U, B GITIE L
i 2 DECRFFURLE T PR, T2 A LT 5 20t F % Ge 7 ik < W B AL e 97 12
B HUHL T

[0121]1 7. 2545

[0122]  FERELEsTlfE 7y v, A SCHTIR RIS LR ACtRI Tadf Hi ) 5 2525 B nl 2 8k —
ACEC il o 40, ActRI Ta 2 JIK v] LA B 45 T BAE R 254 il 77 Gy 459 4 445 T . T bA
Be il Bk B AR5 3074 (subject antagonists) , HPMEAT 7B HI 7 X T A8 & 240+,
[0123]  FRAELLsijif )y e rp , AR SCHTIR B VA TT BB, LIRS 0 I i B 4 5 45 T Frid 4
AW BCE AV NN BB BT BB 24 A 290, - T AR WG T A A 2k e i
R R AR 2 Al R A EAR R R A B DR RS LR A
TR -ActRI Tadl PUif 2 AR YT A 25 v DL 5 B AR U R B 45 7 30 7 45
i

[0124]  — el 5 W B 40 E T IHAb ZE-ActRI Tadb i & & W B AN A 2 I 2 A m]
B EH—MEZFACRI TaZ ik, LA 52 A1 —FhE 2 )52 Ll 852 0 S5 K%
TEAR A VE TR - O VR VR B FL W s B ] 5 AR FH - B ) R IS B 1) P R S VA B 4
BRI B AR, Hom] A HUE AR TR e ) P IR 57 5 B 452 F LR SR E 1
VA5 B3 BV A B A 57 o W AEAS R B 2P 2 A P R R Al R K MR AR K MR AR
FEAK B 2 oulE (T R O RS LA TS R A s KA RO v 5 DA
JAT RS A ALES , Wil ER 2,16 o PR FRE M sl v, a0, I8 i A B A Rl an SRk s
P43 WO 0 18 Ik 4 57 i 7 2k, DA Al 3 FH 2R 10 3 1 R R 4 Rl 4 I i 3
PEs

[0125] A, m] L3 3% 2 #0240 2350 A7 (L e b %z 4 ) 1) 8 2O 2 A ) B e e sl iR 5
FEFELL S T S, AR SCPIA B A G mT A0 3 R — Bl E 2 BB T A1) (WIActRITa %
JIR) 36325 B SR 2H 23T (LR b B2 4R i) RIS, R B I A SR L5 BB I e e b
W HSCIRE NAA P o 481 01, PO S 3 P SRR 12 BE T B A tR T Ta 2 JIK o G S B 5 ] FH > AT A AE L
RN ST R A R R

[0126]  JL G4 R A e 3L T A M AR 22 Ik L A= mT B i ke L ML S5 A7 L A0 5 T 2 5t o
PREEA P B AR B R R 52 A @ i 75 o FH T2 5 W i ] 88 10 3328 5 mT A A 0 mT e A Fr A
AL b5 R ER A R =405 B B K A W R FLIR AR R IT - £ m RE UM R AE ]
Bie f (1) ELAE A2 b o o SCR a0 BRI B B I o 3k — 20 f 2 Jo Pl 4l 2 1 B4 e v 2
SR S R H T RE R L B AR AE MR AR HL Ak 22 5 U, BB 45 32 K A AR B
VER E (aluminates) B BB RS 3 AT AT & RS A R 4 A M Rk, B a5 S
R 5K A B IR A SR =84 E . nT LE A Y (SRR Sh-BE R £h) TPt
AR R AT N L, AU e W ALAR RS SR TR RN A ) ] e A 1k

[0127]  fERLEE STyl 7 S, AR SCHTIR B FE LRI AT O RS 2, B an R BL R T 0 IR 2 | I
FEF)ALT A BESE (fF FHATRUR Ek) (flavored basis) , 05 A& R RIRA Sy A1 0 s B0 2
FRE) ~ R SURE SR A 7 7K B E R AR R 1 Y T B A AL B A D KB e B e L 7K P
ALV BRAE A i 7R B 2 L B 70 R RS P 3 J53 a0 e R oty 8 P 0 ] AP A 1)
/BRI 7R A A TIUE & B 2 E A B FE BRI AT LA LR L. 2
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FEFECH A TR T

[0128]  FI-T- 0 s 24 1) ] A 75 28 (Rse 9 v 7] AL 7R R AR R S /) ORE S5 56) Hh , — ek
Z MBITTEPUNPT 55— PPEk 22 Pl o2 b rREsZ 38 (91 QAT 5 PR A B0k B 2 45) A/ B A
TR MIR A (D) AR RIBGE A, ve ¥y FURE R A &0 R B R/ Bk
g s (2) K5 ), e R LA 4 30 AR R £h - B IR S 3R M R L e S ) e el AR/ o) A AT L 5
(3) AU H v s () BIER], B R VIRERES . R E BURZ R B ER L L hE iR R DA
JREREN s (5) VA BEL Y ), G i s (6) RSBk 7, anZ=t A& s (7) SV 771, dun il e A
PR G R H I s (8) MRS A, fun Ry 0 = R 5 (9) SRV R, O A AT R Ao A R EE
Wl 4 5 20 B R SRR R AN S IR G s LA A (10) 5 B 7)o 7R BCHE v 51 RH LRI 1 0
™ ZIWEH G Wi v] DA B G bR o AHAULSIS 28 1) [ Ak 20 5t R DA AE B0ORD Al I 7 B e i
o HIVEIE 78 75, L A DL R ORI AUMEER O HE , DL m i FER C S,

[0129]  FI-T VIRES 25 (R VAR R LA F6 2 2 b AT 452 52 1 FLV S LV VA TR TR B K
HIR R o R 1 I PR A WA TR IR AT A, B A S I 8 P TS PR AR R ) (K B B A
A G FIFLAL (BT B VIR IR O BR - G TR OB R B R F R Rl T B
1,3="T B i OUH A FRFF AR AR T T oKV VR 20 3ok RO e« B JRR YR R v H el
VSRR 58 & AR KL B B ) g T BR I, e FOUR AW B T IB MR, DR &
WA AT DA B 2551 g i 00 AR 7 S B R e R o ) B R R TR 55
[0130] & T V&AL &, R B P 5 & A, W O R A T ONEE R A O L ALEE
JeoK I ALHEBE TS s A 4 2 R A ALV B T BRI R, IR A .

[0131] AT AR 729 B2 -E P mT A3 76551, a0 Ja 75 S 571 S LAk 7 A
T3 HUT o 0 3 A A M U T R AT T 5T (o xR R ST I IR 1 R ) Sk
PRAERT LT YRR F o AT A B8 SR8 7] (il - SN S B N &Y t4h, mld
Tob A e AR R A 43R (B B T PR R B ) e B K ATy S 2T X R A

[0132]  ROZIRME, & & TRIT BT FLIRAE I 45 25 77 S8t V0 R 25 825 PR 22k 14
SE L, TR R R D0 A & 1K) B bRk &4 (nActRITa % BK) BIVE FH o Pk & Fh R 2 A 45 H A R
T BB IS VPR B R R I T L 45 2] AR B R PR IR 2R o B RN
A IR NN B s 24 (1) 41 B 1) vt AT S 055 o T ] U P 0 2% o DR 2 AT DA SR X
FEBEAT W5 00, Pt IR 22 B B AR AN IR T« Jioeg 1 DR/ S B BB 23 2% 40 20 iE 8 3R BUZA B 52 A
RAS BRI DA B XIS 2 45 56 42 o W PRI Jii -t AT DA i i DA R i bR 35« B2 uPA/PAT L
[R17K 1 (R AT uPAFIPAT L5 B4 42 1) i RS A5 90) LA JeHer—2 2RI 3G A /B8 A R ik (L
5B Weigelt® A2005Nat. Rev.Cancer 5:591-602) . A iF Bf] J [ £ 14 1t A By
F ISR 2 (van ‘t VeerZE A 2002 Nature 415:530-536F1van de VijvetZEA
2002N.Engl.J.Med.347:1999-2009) .

[0133]  FERLLLSLE Ty S , AR BHIC SR Iyt 7 B TR FL e 0 U7 V% & s T4
&N A ActRITa 2 IR L RIVG YT o WLV T I M A tRI Ta 2 2 H IR 7 31 5 N A1 FL I
(40 BB 2 2R (AL b s 4 ) wh 5 i i 2 HOVa 7 280 R o AT P AH I8 BAA (kA 7 528K
AR B ZR S0) A KL IIEIEACtRI Ta 2 A H IR 7 1 L1k b , ActRITa 2 B H IR 7 FIIRIGE 7 1
TS AT FH B 1) JIE P A

[0134]  ARSCAr -3 B8 T2 RVAR Y7 B & P 25 80U O 5 I W 55 B i 55 B 0 i 55
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BCRNAJE B (1300 % SR 55) o 00 SRR B 30 ] DA R R B & 20 % R s T AR ) L
A4 N AN SR R 1 300 26 S50 B A 1 9 B R AR AN PR T < B3 J8 /N B 1 I 0 B
(MoMuLV) P& 4 B R R i B (HaMuSV) 5% ZRFLIR IR B (MuMTV) F155 QR EE RSY) o %
b H B 30 5 SR B A AT LS 3T (incorporate) 2 ANE A X Lo A 7] DLEE R B &
I T AT RebR ARG L IR, DABCRT U R 7 A % S 20 B o T Sk B g kg ke R Bk R 1
58 30 2 3 T M LA B 1 R e e o e A P A SR S TR P R ) T o AR ST RN 7
W 2N R B, AR S PRI 22 02 T R 7 29 N 308 2 3% 9 5 22 IR 4 wp BB n 190 B, DA
TV I [ 4 S PR 3 355 B A A tR T Ta 2 A IR (1300 4 S 55

[0135] R, L4355 R 40 Ma mT FH S hsh 3 4 S5 9 85 45 M 2L (K gag « po | fllenv ) JFURLIE It WA
(100 T PR A5 e Y AT B 2% G o R i 0K AL 4 i FH 5 7 D M 8 R ) 38 A SR e o AR 24
LA 300 5% SR B BRI R R P

[0136] A TActRITaZZHERIN 7 —FhEL A 31X R 2 R IE DR G BIE T ARG A
FERDFEAW AR BRI RN A E 2 (1ipid-based) R4, JJ§ FiE RETEHEK
AL FLIR B TR A BRI DL SR A o A R B LI I B A 3 e 2 T oA o T s e N T JEE
FE, o FH AR Y RO A1 4 3 36 T o RNA L DNAFI 52 B2 [0 95 55 057 7 1A, 22 70 K Ve 9 38, 9D
A T R 2 E I BN (B inFraley % ATrends Biochem.Sci.,6:77,1981) off
FH G 00 A A 34T A 20028 R 5 B8 1) 5 VAR AR AU & 8 FIRY , 2 L iMann ino %8 A
Biotechniques,6:682,1988. g Fi&H A4 7 2 BRI A & , Hod s 5 FE EE, L H 2 H
[ B 2 B ot T] f FH e O i B LA ) 25 o I AR A A B AR AE B e T pHAE 5 1 3 5 A
T BHE T RIAE A

[0137]  F-F 7= A g FAAk 1 R S50 19 0 FE e R Ik 34k &40 » e IR 5 ek Tk IR I Bk
Tk T Wt 22 S Tl T Ik L T e R T T I DA B P 4 1 IR o 491 7 A PR T TS 0, i Ol IS 15
FIELRRE S P Tk T S IRl s s 5k IS IS LBl o I B4 1 B Bt P BB L T, W G 28 B o
S T S MR B AR e P X AE AR A A A I

SCHtE 1)

[0138] DA XS AR BHBEAT T MEIA , 238 DL I SE it 491 B 25 5 BRAG AR A BH 5 BT B 1) 5
it A9 AN AN s o8] 38 AR 2 B ) 5 B 7y T NS e Ty 8, FEAS AR AR R B o

[0139]  sEJiaf51: ActRIla—Fcill 58 A

[0140] i AMEE T —FI A ANActRI Tafg s 5 MR Al ¥ PEAC tRT Tafil & 82 1, H A &
DL RS T ABUNR IF 250 180 Fr i A A4 43 7 #R ActRI Ta—hFe fActRI Ta-mFe.
[0141]  ActRITa—hFc (SEQ ID NO:7) 1K Fon, Halifk |4 CHOZH Y % -

[0142]  TLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRT
DCVEKKDSPEVYFCCCEGNMCNEKF SYFPEMEVTQPTSNPVTPKPPTGGG THTCPPCPAPELLGGPSVELEPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
ALPVPTEKTTSKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

[0143]  ActRITa-hFcHlActRITa—mFci (A 7ECHOZH M R b ik . 5 =R A T S /571«
[0144] (1) ZEd4 75k (HBML) : MKFLVNVALVEMVVYISYIYA (SEQ ID NO:8) ;
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[0145]  (i1) 4234 VA 1 5 05 4 (TPA) : MDAMKRGLCCVLLLOGAVEVSP (SEQ 1D NO:9) ; BL K&
[0146]  (iii) KIRMAJFF1 : MGAAAKLAFAVFLISCSSGA (SEQ 1D NO:10) o

[0147] & FEREACR HTPART S 21, HEA LU AR I T 2 1R 7 1) -

[0148]
MDAMKRGLCCVLLLCGAVFVSPGAATLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIE
IVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPPTGGGTHTCPPCPAP
ELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPYVPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK (SEQ ID NO:13)
[0149]  3XFp 2 K LA T B AL R 17 51 b «

[0150]
ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTTTCGCCCGGCGCCGCTAT
ACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTTTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGT
TGAACCGTGTTATGGTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTGAAT
AGTGAAACAAGGTTGTTGGCTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTG
AAGTATATTTCTGTTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCGGAGATGGAAGTCACACAG
CCCACTTCAAATCCAGTTACACCTAAGCCACCCACCGGTGGTGGAACTCACACATGCCCACCGTGCCCAGCACCTGA
ACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGG
TCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTG
CATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGTCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAAC
CAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCC
GGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAG
AAGAGCCTCTCCCTGTCTCCGGGTAAATGAGAATTC (SEQ 1D NO:14)

[0151]  ActRITa-hFcHlActRITa—mFc#l B it 5 T B 40 R 15 Wi 19 B , Bk 88 A #4140
N ER— 7R B E I B U N R Im HF T #Rs BE — FP B1)-TLGRSETQE (SEQ ID NO:11) o 2li4k 7]
I — R B RIS D Bk s, RSB AT =5 P LA R 5 vE TR i =R e e 2 Rl R A
AT, QB E M 3l , R ER BTG (A3 L RS HFREL 03 DL A PH B8 58 e (23 o vk 2646 7]
FH 973 B33 Y8 AN 22 P AT 45 R 5E Jld o 01 ROSH HEREL 2338 B A1) , Ac tRT Ta—hFe 85 A 4l b 22 4 )5 >
98% , M@ IFSDS PAGEIIASHILLE >95% .

[0152]  ActRITa—hFcAHActRITa—mF ey ELd 2RI H iy 1 25 A , J0H XTG4 ZRA 3 A AR A
B AR BAFR FEGDF- 11 BE AL A (“ActA”) [f] B AEBiacore CMbts i F o #FActRI Ta—hFe Al
ActRITa-mFc2E (IR B R G0 , X 45 4 AT M52 o Ac tRT Ta—hPe LA 5x 10~ () fif 25 %1 (Ko)
g R4 4, AL 96x10 1Ko 5CDF1 1 454 (B LK 2) oActRITa—mFcfi4T AL,
[0153]  fEZG{REN 772 i, ActRT Ta—hFedE W A8 5E « 70 45 T KB Img/kg - 3mg/kgEX
10mg/keglfJActRI Ta-hFe i [, 39 HIAE24 .48, 72 144511168 /Nl & 45 1 1 LS MK F o £ 5
HEIHFFE A, KB B 25 T 71 & N 1mg/kg+ 10mg/ kg 30mg/kg « /£ K 5 H' , ActRT Ta—hFc[f) ML
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PR L L-14K, Wi CL G A IR AP A 2 i Off TH LG I 48 25 71 &8 Img / kg «
10mg/kgB%30mg/ kg, 73 7l A1 1ng/ml | 110ug/ml B(304ng/ml) o FERRNMEH , MILIF ) F- 52 ML A
FRT 14K, A IR R 45 25 77 &y Img / kg « 10mg/ kg B 30mg / ke () 24 M8 34 7K~F-73 3l Hy
25ug/ml.304ng/m18%14400g/ml .

[0154]  SEjifafd]2: ActRITa—hFc & [ [ F4F

[0155]  fifi FZH 4 1 i S5 AT S PR BIUSEQ 1D NO: 9, ffiActRT Ta—hFefil & 85 A 7E R 5 B YL i)
CHO-DUKX B114HferH MpATDAZRAK (SV400ri/HE5s—+ , CMV 53l I8 4% PA b SZhita 5 1+ By
A E AT F9SEQ 1D NO:7.Feiffi /32 WiFFISEQ 1D NO: 7H B A 1gGl Fef¥
] o YR B 40 BT 45 SR 3R B 2R 1 R P38 A 401 .52 . 5 B JRIKI MR % / BB JRActRT Ta—hF el &
=

[0156] X Fhalifb i & 72 B A T 20 v R I 2 25K Vs 52 B8, A 68 A 1Y)
25-32 K222 # (DL BA N SEREHI3) « 5HIEIIAE A 29341 i FKIBHIAC LRI Ta-hFe @l & &
[1 (del Re” AJ Biol Chem.2004.1217;279 (51) :53126-35) AL , CHOZH g 33 (K47 foi vt
AL R BEC A B A S K SE A B A, 5 tPa Rl 5 A B AT L 1 FT S R B Ok
(728, I B 5 AR BT 57 7R IA M ACtRT Ta—Fe AN , 48 B tPa il S R F 4Rt 1 & 4l B 1)
N=K 3 [ 51 o A8 R ER BT T 3 51 7= A B Rl 3 R ActRT Ta—Fe , BEFPES LA AN [F] N iy
3.

[0157]  sEjifafs]3: A il RIS

[0158]  FERH AL 2 /& 0T R T L B St 27 BT (R 28 11 45 T N o I A LI 32 22
H 75 TP 8 ) A R A8 28 Ja 10 e PR 1) 22 4 1 o FF AKX G BE L 73 6 21 , 4257 H 771
EMActRI Ta~hFe Bl 2t 71 GG M7 1A 2B - # ke T (V) [ 7 &8 HE~N0.01-
3.0mg/kg, Bz T 45T (SO HIFAIEE I 2H0.03-0. Img/ kg« 45 BT A I R4 25120°K o W1 R AE
NBFFEII 64 H A % SR Ja 5 W 5 A, 8408 He B 2 R R o 5 BN AR e A
VRO A 58 R ) 3G 5 R T 254830 7125 (PK) 4 Bt 2 A1 e i W & B T ORI i 1) AR
WAk = FRic BL A FSHACE , PR A tRT Ta~hFe [ A 4075 PE o

[0159] XA FHEAIIE ™ EI AR FF (adverse events) o AR FAF (AEs) — M2
HATH AESIIRT L M FE L T 8 I 92 36 58 200E R VA TR IR IR It L i ik 1233 A R
ST (1) AL o

[0160]  ActRITa-hFcHIPK 7 # o 7n 7 & 1 4 1t 4 A1, P2 = I A 2925-32K .
ActRITa-hFcf il £k N AR (AUC) S5 ELLPEMIDS, SCRIEA 2 2 Ja , W 3 A | 58 1. 1X 46
HHERASCENMBZL AN GBI, B e AW ER AR Y 5 A PR EE R L5 5 4,
[ Fief 38 G0 76 VAR A 2 1 Sk LR AR F 29 WD L7 R P WA o Ac tRT Ta—hPe S U L Fris i
R ARG P 38 B A S MR T T ER I (BAP) () LV 7K, BAPSE A ARl M B AR K bR
DA J% G S0 R e PR AT C— AR v 1 28 e i i 1 e U AR 0 A 8 R A PR 5 b 7K S, C— R g 1
PR RS P £ 1 i JUR AN A B B PR T B i 5 b i TR A A A o L B AR & (B P INP) SRR
PRI PRI 45 R BAPIK P AE Bt R 2 ) Ak e AR 4 e KM AR iX R B AE 71240 . 3mg / kg
I, 38 02 =ik Smg / kg, AT SEBILNT 12 A A U i P AR b R 2 B KRR o VB R G AR
R E5ZYIAUCH 5% &5, EC50 951465 (K ng/ml) o £E 8¢ i IR EACE R, 1% 265 11
VAR E A R IR 120K o 595 40 28 1 400 — 25000 ML F SHAK -t 47 78 77 2 40 6t 124
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ko

[0161]  XHMEREMI AL 5 Lo PSS T 57 S MIACtRT Ta—hPe i 22 4, HOHWAR i 77 = K 7
YO AT R AT 52 7 o SE K PR PRONT 285 R0 2850 SR 3 B Vi) Wi M £ 591 5 4 24 0 R SR B T 00 22 5 0
(1) o 4, He T LT P 32 IR I E 45 257 DA% HAT , B # M RE2. 3.4 5816 Ji — IR I I 7
BEAT o BB AN 5 BT 28 R0 R0 R Sk 0t 8 HE 24 7 YA 1) 4 B B 1), T 2T 2 R R AT R = 45
75, BRI HEEA2.3.4.5 680 = 12 HFIEL 2, L a] shim N A A i 2
IR o X Pl PRI R FHAc tRT Ta~hFe /E N A& — FiE & AR 71l (osteoanabolic
agent) , HoAEWEEUE 4 A2 B T8 B 3 N AE R sk L

[0162]  sLjifs]4: ActRITa—Felf 3 B RP HH LR I 46 7 51 R0 B B 2k

[0163] 4B Af1+65-75 % [1) 7L N he 4 7% 21 iy , {8 49 i 45 74 K A2 SE B 4088 , 38 08 3 10 X
B, IF 51 S 7 A B i B . AT © 456 75 28 10 70 B 1 /D OB AL o iR T
ActRITa-Fe R .

[0164]  J& AL AR 40 i AMDA-MB-23 1130 & (@B 2287, Kang®% A Cancer Cell 2003, %%
345 :537-549) FEARANG 37, FHAEBE B 6% 10°40 M /m1 I UACR 20 i o MDA-MB—23 1 & — Flr i &2
HEEJIFIN (seeding into) HIHFFLEHFHMENAMMR, , TRIES B TR IE
AL FERIEFL 1) B0 R 10w 1 41 g 5 N6 JEI 0% 1) 12 TC B R A BRI B v o ZERIF AL 3R 10
K /NREESZACtRI Ta—mFe (10mg/kg/%BEJE2IK /K R) (n=28) B EPBSH AL (n=7) . K X fe
S XZRIOSC I &7k (PTXTMus) LA J& 14 16 B DK B0 4 o 2% T2 1R A8 A, AV s () 3 FE
/B HACtRI Ta—mFe By 74 a , SR a4 b DU WS B R W B I (e S e R0 R vy A 114 2
B o SRR IR B B AT A BRI R A F T R LA B 252 (microCT) FIZH 412 4y
Bro

[0165] L5 AHX NI Rl R AH LG , 25 o M B AR B A2 B A ¥ S MDA-MB—23 1 441 o {72 i3k 22 3 5 (1) g
A TR E I R R I 0 IR M croCT4r M6 B , 55 FIPBSE AR VA 7 1 /1N B I R
PR A ) BB A EE L AT MDA-MB-23 1) B4 v I B 8 BRI B 9262 %6 o S 3y 7 AL
ActRITa-mFcifyy FECRAIE (naive) BB B A MR R H 2 A HM70% 5147 % (A
#IP<<0.01) oActRITa—mF ey (19 /)N BRI S A7 e A i 100 s 2 B 5 R VERYR Y7 1R /N BRI
RALFE R HL (p=0.39) o

[0166] AU, ActRITa—mFcRE 8 VMR & -5 A FL I Mg 40 M 1) A7 AE AH IR 1) 05

[0167]  SLJaf5]5 : ActRI Ta—Fei /b LI IE 54 % AR i A77G

[0168]  {E AEEREPEDIR ALY, AT DL R 0o Y VEBEEMDA-MB-23 1 40 g 51 N /N8 o 73 4
N2 U 2 () 20 WK TR TR 3 A2 5 I A8 320 v 350657 T2 1l 5 18 19 A2 o A7 42 1) 241 i ZRMDA-MB-
231-1uc-D3H2LN (Caliper Life Sciences) se iAW CEBFIAIML R, H -8 HAEY
FRMEEA (Caliper Life Sciences) AEAR NP WL I %E F2 1 b Jeq (1) J2 e o 3 B A TR -
VEUTActRI Ta—mPe Xk /D6 7 P 2L e 13 A2 IR TR B R0 77

[0169]  JE k0o P9 73 5 MDA-MB-231-1uc—D3H2LNZH i 5| A 3 26 H 6 i I3 (1 41 5 P o Bk
RS 0914 H R AR (B8R 5 22 ph EE /K -PBS) 1697, 12 R fHActRITa—mFc (10mg/ kg , &E J& 2K
B RS VAT AR IR 45 29 HI 2 SR AR VRS, FR R SN T SRR 6 53 09 RN B AL
AT AN I FHACtRI Ta—mF ey yT o B I b BRI /NG, 48 R S R AR 0 2 Ol W B, DA I %
Fo i eI T Al o
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[0170]  ActRITa-mFcyayy 23 B S Jia Ph ek /D e 8 MR 40 5 10 R Fg o B 555 [, 14 R Bk R
JTHI/NR R 12 AR I R R A 0 5 2 N R 25O E 5, 12 A FActRITa—mFeif
ST/ P R A4 R ALR B (B3) - 58 i B 1 52 s R IR I7 B/ R I 58 615
5 RAFEARL065

[0171] g4k, ActRI Ta—mFe¥G 7 i 25 HU 3 /I BRI A7 3% o B 0 55 40% , B va y7 1
i (14/14) /NRER D AU T B 2 R A0 (F2 B T N8 AL B 72 s AR HERE ) > 1T FH
ActRITa—mFc¥BIT /IR T R 2R (2/12) FET-E 2 SR BB B 58458 , 12 A A ActRI Ta—mFcif
J7HI/INER 3 RAE T B2 SR AR , B AL ST B /INBR S —FR T o [RIE , 7E 3K Pt 8 1 L e 1)
B, ActRI Ta—mFe ¥R dT 5 B T/ D e A MR T I T B, TR BEAE IS X SeH 2 1
ActRITa-Fer] TR AR FLIE , UH 2 5 H eIyTiR g 61677, Frd He ik e
A UK T IR R VBRI T B AR A AT

[0172]  SEjiff516 : F4CHACtRI Ta—Fc i [

[0173] A FF'5 AW02006,/0126 271 [ s L RIH iEH (2 WL5555-6001) Cié HEE ARG N AL
HERZE) JR T MR A SCHT R I 75 15T DR I 25 FRAC tRT Ta B Ad o B AR A4 i A4 T
PAAGC—A v R (ActRI Talf) Mo /b 25 M8 & fa 15 2 25 1R MHBR o DA RO IS AR 1)
P CInF RIZE 73 NFcEi4r) (SEQ 1D NO:12) -

[0174]  TLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRT
DCVEKKDSPEVYFCCCEGNMCNEKF SYFPEMTGGGTHTCPPCPAPELLGGPSVELEPPKPKDTLMI SRTPEVTCVVY
DVSHEDPEVKENWYVDGVEVHNAK TKPREEQYNSTYRVVSVL TVLHQDWLNGKEYKCKVSNKALPYPTEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDTAVEWE SNGQPENNYK TTPPVLDSDGSFFLY SKLTVDKSRWQ
QGNVFSCSYMHEALHNHY TQKSLSLSPGK

[0175]  JEANMENZSH

[0176] A SCHr 4 S B9 B At AR AN & R HEEAR AN N AR SCHR AR A S5 e — AN SRl
1) tH Wi A B8 R B HR N N AR SCHRAE NS — o 0 3 AR, DA AR B, 66 A
SCH BATEAR 3 XA -

[0177]  BEARTHS T A MU HARSE i 77 & (HUA B Ui BB R & /ERUi B 2 B, JFEEME
PR Tl AR, AT AR SAE B 5E A U B A DL SRR R 2 S rl AR R 2 1284k .
AR BH ) 56 8 (1) 3 R B 1 T8 sk 258 BURIE SR A S LSRR ) A0 J R DA% 1 B 5 () ok
FAA R E

33
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[0001]

<110
<1207
<130”

140>
141>

150>
51>

<1507
151>

<160>
170>

PHPH-PWO-0

2008-02-01

2007-02-01

61,/000, 540
2007-10-25

17

210> 1

<211»
212>
213>

513
PRT
A

400> 1

1

Ser

Phe

Pro

ser” Pro

Lys

Pro

Val

145

Met Gly Ala Ala Ala

Gly Ala

20

Ser

Ala
35

Asn Asn

Cys Tyr

50

ys Asn Tle Ser

CAsp Lle Asn

Glu Val
100

Phe Ser Tyr

115

Val Thr Pro
130

18

5
Ile

Trp

Gly Asp

Gly
Cys
85

Tyr

Phe

Lys

Leu

PCT/US2008/001429

PatentIn 4 3.3

Lys

Leu

Glu

Lys
Ser

70
Tyt
Phe
Pro
Pro

Ile
150

A 8 0 o S 2 P2 )
FEALZ-ACTRITA FE BRI B AT S SUBR RO

L

Gly

Lys

Asp
55

Tle

Asp

Cys

Glu

Pro

135
Ala

PPy

Ala Phe Ala
10

Arg Ser Glu

25

Asp Arg Thr

40

Lys Arg Arg

Glu Jle Val

Arg Thr Asp
90

Cys Glu
105

Cys

Met Glu Val

120

TIyr Tyr Asn

Gly 1le Val

34

Val
Th
Asn
His
Livs

75
Cys

Gly

Thr

Phe Leu Lle
Gln Glu Cys
30

Gln Thr Gly
45

Cys Phe Ala
60

Gln Gly Cys 1

Val Glu Lys
Asn. Met Cvs
110

GIn Pro Thr
125

Leu Leu Tyt
140

Cys Ala Phe

Ser
15

Leu F

Val €

Thr

Tip

Lys
95

Asn

Ser

Ser

Trp

Trp

Leu
80

Asp

Glu
Asn
Leu

Val
160
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[0002]

Tyr

Asp

Gln
Ala
Asp
295

Met

Thr §

Gly

Leu

Glu
305

Arg

Arg

Pro

Leu

Gln
210

Lyvs G

Lys

Cys
290

Asp

Tle

Ala Gly

u Val

370

Asp

His

a Gly

450

His

Gly

His

~ Val

Leu
275
His
Ile
Ile
Ala
Asp

355

Leu

Met

Ala

Lys
435

Met

His L

Pro

180

P Glu v

- Leu

n Ser

Glu

Asp
260

Ser

Asn

T rp

Asn
245

Val ;

Asp

le Ala

Pro

Lys

Agp
340

Thr H

Glu

Tyr

Ala

Gly
420

Lys

A ]a

Gly

Ser

325
Phie

Gly

Ala

Asp

405

Gln H

Lys

Met

: Met

Pro

. Lys

Glu

Phe

Glu

Leu

310
Lys

Gly

s Gly

Ala

Met
390

Gly

Arg

Leu.

Ala Tyr Pro Pro

Pro

Ala

Tyr
215

Asn

¢ Leu

Leu
Leu
Thr

295

Lys

Asn

Leu

Gln

Tle
375

Gly

Pro

s Pro

Ser

hrg

200

Val
Glu
Gln
Tip
Lys
2380

Met

Asp

Val L

Ala

Val
360

Asn

Leu V

Val

Ser

Val
440

'y Glu

Pro
185

Gly

Ala

Tyr

Phe

Leu

265
Ala

Ala

Gly

Leu

345
Gly

Phe

Asp
Leu
425

Leu

Thr

35

170
Liew
Arg
Val
Glu
Ile
250
Ile

Asn

Arg

Let
330
Lys
Thr

Gln

L Leu

Glu

410
Glu

Arg

Tle

Yal

Leu

Phe

Lys

Val

235

Gly

Thr

Val

Gly

< Lys

315

Lys

Phe

Arg

Arg
Trp
395

Tyt

Asp

Asp

Glu

Len Val

Gly Leu

Gly Cys
205

Lle Phe

220

Tyt Ser

Ala Glu

Ala Phe

Val. Ser !

285

Leu Ala

Pro Ala

Pro

Lys
190

Val

Pro

Leu
Lys
His
270

Trp

Tyr

Ile S

Asn Asn Leu

Glu Ala

Arg Tyr
366

Agp Ala
380

Glu Leu
Met Leu

Met Gln

Tyr Trp
445

Glu Cys T

460

Gly
350

Mat

Phe

Ala. !

Pro

Glu
430

Gln

Thr
175
Pro
Trp
lle
Pro
Arg
Zbh
Glu

Asn

Leu

Thr
335

Lys

Ala

Phe
415

Val

Lys

5. Asp

Gln

Leu

Lys

Gln

Gly

240

Gly

Lys

Glu

His

~ Hig

320
A ],a

Ser

Pro

1 Arg

r Arg

400
Glu

Val

His

His
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[0003]

465

Gln Met Gln Arg Leu

Val Val Thr Met
500

Leu

211> 115

212> PRT

213> A

<A00> 2

Ile Leu Gly Arg
1

20

Asp Lys Asp Lys
35

Gly Ser 1le Glu
50

Cys Tyr Asp Arg
65

Tyr Phe Cys Cys
Phe Pro Glu Met

100
Lys Pro Pro

115

2105 3

211> 100
¢912> PRT
213> A

<400> 3
1

485

Val

Ser
5

Arg

Arg

Ile;

Thr

Cys

85

Glu

5

Leu Ser Ala Gly Cys

470

Thr Asn Ile Ile Thr

Glu Thr

The Asti

Arg His

Val Lys

(SR
S 3 72

Asp Cys
70

Glu Gly

Val Thr

505

490

Thr Asn Val Asp Phe

Gln Glu Cys

Gln Thr Gly

Cys Phe Ala

40

Gln Gly Cys

Val Glu Lys

25

10

Asn Met Cys

Gln Pro Thr

105

Ile Leu Gly Arg Ser Glu Thr Gln Glu C

90

10

Val Gly Glu Arg

475

Thr

Pro

Leu

Val

thr

=3

rp

Lys

Asn

Ser

Glu Asp Ile

- Pro Lys Glu

Phe

Glu

Trp

- Leu
60

Asp S

Glu

Asn

Phe
Pro
Lys

45

Asp

Lys

Pro

510

Asn

Cys

30

Ash

Asp

Pro

Phe

Val
110

Ile
Val
495

Ser

Al

L&

15

Iyr

Ile ¢

Ile

Glu

Ser
95

Thr

13

Thr
480

Thr

Ser

Asn

Gly
Ser
Asn
Val

80
Tyr

Pro

ys Leu Phe Phe Asn Ala Asn

Trp Glu Lys Asp Arg Thr Asn Gln Thr Gly Val Glu Pro Cys Tyr Gly

20

36

25

30
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[0004]

Asp Lys Asp Lys
35

Gly Se

r
0

Q1D

Ile Glu

Ile V.

40

Arg Arg His Cys Phe Ala Thr Trp Lys

aliLys‘Glanly Cys Trp

=

55

Cys Tyr Asp Arg Thr Asp Cys Val Glu Lys Lys

65

Tyr Phe Cys Cys

85

Phe Pro Glu Met

10> 4
211> 1542
$919> DNA
213 A

400> 4

atgggagetg
atacttggta
agagccaate
tttgctacet
gatgatatca
tatttitgtt
gaagtcacac
ctetatteet
tacaggeate
ceeecacett
ggaagattte
ttteccaatac
atgaagcatg
gtggatettt
getaatgtgg
gecatatttac
agggacatca
titggettag
getdaccegga
geatttttga
tgtactgety
cageatceat
ttaagagatt
tagttggeatc
cagatgeaga
gigacaaatg

010> 5
211> 345
212> DNA
213> A

100

ctgecaaagtt
gatcagaaac
asactggtat
ggaagaatat
actgetatga
getgtgagag
agcecactic
tggtgccact
acaagatgge
cteeattact
gttgtgtety
aggacaaaca
agaagatatt
ggctgateac
tetettggaa
atgaggatat
agagtaaaada
ccttaaaatt
ggtacatgge
ggatagatat
cagatggace
ctettgaaga
attggeagaa
acgacgcaga
gactaacaas
ttgactttee

70

ggcglittgee
teaggagtegt
tgaaccgtegt
ttetggttec
caggactgat
caatatgtgt
aaatecagtt
tatgttaatt
ctacecteet

agggtigaaa

gaaageecag
gtecatggraa
dcagttecatt
ageatttcat
tgaactgtet
acetggecta
tgtgetgtty
tgaggetgge
tecagdaggta
gtatgccatg
tgtagatgaa
catgeaggas
acatgctgega
agecaggtta
tattattace
teccaaagaa

75

Cys Glu Gly Asn Met Cys Asn

90

gletttetta
cttttettta
tatggtgaca
attgaaatag
tetegtagaaa
datgaaaagt
acacctaage
gegggeattg
gtagttgtte
ceactgeagt
ttgettaacy
aatgaatacg
ggtgragaaa
gaaaagggtt
catattgeag
aaagatggee
agaaacaace
aagtotgeag
ttagaggaty
gegattagtce
tacatgttge
gttgttgtge
atggcaatge
teagetggat
acdgaggaca
tetagtetat

37

45

- Asn Ile Ser

Leu Asp Asp Tle Asn

60

Asp Ser Pro Glu Val

Glu Lys

tetectgttic
atgetaattg
aagataaacg
tgaaacaagg
aaadagacag
tttettattt
caccetatta
teatttgtge
caactcaaga
tattagaagt

aatatgtgece

aagtctacag
aaggaggeac
cactatcaga
aaaceatgge
acagacetge
tgacagetty
gcgatacoecea
ctataaactt
tatgggaact
catttgagga
ataaaaaaas
tetgtgadac
gtgtaggtga
ttgtaacagt
ga

80

Phe Ser Tyr

95

ttcaggtget 60

gganaadgac
geggcattgt
ttgttggetyg

cecetgaagta

tecagagatg

caacdtcetg

attttggetg

cecaggacea

gaaagcaagg
tgteaaaata
tttgectgga

eagtgttgat

ctttettaag
tagaggattg

catatcteac ¢
eatigetgae 1
sptt 1080
cecaadgggat 11

tggac

ggettetege 12
ggaaattgge

gaggeetgtt 13
cattgaagaa 13
aagaattacec 1
ggteacaatg 15

120
180
240
300
360
420
480
540
600
660
720
780
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400> 5

atacttggta gatcagaaac tcaggagtgt cttttcttta atgctaattg ggasaaagac 60

agaaccaatc aaactggtgt tgaacegtgt tatggtgaca aagataaacg geggeattgt 120
tttgctacet ggaagaatat ttetggttee attgaaatag tganacaagg ttgttggctg 180
gatgatatca actgetatga caggactgat tgtgtagaaa asaaaagacag ccetgaagta 240
tatttttgtt getgtgaggg caatatgtgt aatgaaaagt tttettattt tccagagatg 300
gaagtcacac ageccacttc aaatccagtt acacctaage cacce 345

<210> 6

(211> 225
<212» PRT
213> NI

220>

223> NTRAEE: & Rd i
220>

€221» MOD_RES

223> Asp@kﬁla

220>

<221> MOD_RES
<222> (100)
€223> LysikAla

220»
[0005] <221> MOD RES

$222> (212)

£293> AsniiAla

400> 6 ‘
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
1 5 10 15

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
20 25 30

Arg Thr Pro Glu Val Thr Cys Val Val Val Xaa Val Ser His Glu Asp
35 40 45

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
50 a5 60

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
65 70 5 80

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
85 90 9%

Tyr Lys Cys Xaa Val Ser Asn Lys Ala Leu Pro Val Pro Ile Glu Lys
100 105 110

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
115 120 125

38
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[0006]

Leu Pro Pro Ser
130

Cys Leu Val Lys
145

Ser Asn Gly Gln
Asp Ser Asp Gly
180

Ser Arg Trp Gln
195

Ala Lou His Xaa
210

Lys
225

@10> 7
(211> 344
212> PRT
213> NLFEH)

<220>

€993 N LRI

<400> 7

[le Leu Gly Arg

1

Trp Glu Lys Asp
20

Asp Lys Asp Lys
35

Gly Ser Ile Glu

50

Cys Tyr Asp Arg
65

Tyr Phe €ys Cys
Phe Pro Glu Met
100

Lys Pro Pro Thr
115

Pro Glu Leu Leu

Arg Glu Glu Met Thr Lys

Gly
Pro
165
Pro

Gln

Hig

A

Ser

J

Arg
Arg
Tle
Thr
Cys

85
Glu

Gly

Gly

Phe
150

Glu

Phe

Gly

135

Tyr

Ast

Phe

Asn

The

215

Pro Ser

Asn Tyr

Leu Tyr

Val Phe S

200

Gln Lys S

B I R

Glu

Thr

Arg

Val

Asp

70

Glu

Val °

Gly

Gly

Thi

Lys
b

Cys

Gly

Pro

Gln Glu

1 Gln Thr

25

- Cvs Phe

40
Gln Gly

Val Glu

v Asn Met

- Gln Pro

165

Thr His

12

Ser Val

39

Asp

Lys

Sar

Cys

10
Gly
Ala
Cys
Lys
Cys

90
The

The

Phe

Leu
Val
Thr
Trp
Lys

75
Asnh
Ser

Cys

Lt

Gln
140

¢ Ala

The P

g Leu

: Ser

Ser
220

Phe

Glu P

Trp
Leu

60
Asp
Glu
‘A: |n

Pro

Phe

Val

Val

Pro

Tht

Val
205

Leu

Phe
Pro
Lys

45

Asp

Ser

Lys

Pro

Pro
125

Pro

Ser

Glu

Pro
Val
190

Mot

Ser

Agn
Cvs

30
Asn
Asp
Pro
Phe
Val
116

Cys

Pro

Leu

Trp

Val L

175

Asp
Hig

Pra

Ala
15

Tyr

Ile

Thr

Glu
160

Lys

Glu

Gly

Asn

Gly

Ser

Glu

Ser
95

FPro A

Val
80

Tyr

Lys Prc
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[0007]

Lys
145

Val

Asp

Tyr
Asp
Leu
225
Arg
Lys
Asp

Lys

Ser
305

Ser (

Ser L

130

Asp

Asp

Gly

Asn

Trp

210

Pro

Glu

Asn

Tle

Thr
290

Lys

210> 8

211> 21

Thr 1

Val

Val

Ser
195

Leu

Val

Pro

Gln

Ala

275

Thr

Leu

y Ser

Ser

212> PRT
Q213> W% (Apis mellifera)

400> 8
Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Yal Val Tyr Tle
1

Ser Tyr Ile Tyr Ala

210> 9

Leu

Ser

Glu

180

Thr

Asn

Pro

Gln

Val
260
Yal
Pro

Thr

Val

Leu

340

20

Met:

His
165
Val

Tyr

Gly

Ile

Val
245

Ser

Pro

Val

Met

325

Ser

5

1le
150
Glu
His
Arg
Lys
Glu
230
Tyr
Leu
Trp
Val
Asp
310
His

Pro

135

Ser

Asp

Asn

Val

Glu

2156

Lys

Thr

Thr

Glu

Leu
295

Lys

Glu

Gly

Arg
Pro
Ala
Val
200
Tyr
Thr
Leu
Cys
Ser
280

Asp

Ser

Ala

Lys

Thr
Glu
Ly S
185

Ser

Lys

Lle
Pro
Leu
2685
Asn
Se
Arg

Leu

40

Pro

Val
170
Thr
Val
Cys
Ser
Pro
250
Val
Gly
Asp

Trp

His
330

10

Glu v

155

Lys F

Lys

Leu

Ly
230

Ser

Lys

Gly

Gln
315

Asn

Pre

Thr

rs Val

220
Al a

Gly
Pro
Ser
300

Gln

His

Thr

» Asn

Arg

Yal
205

Ser

Lys

s Glu

Phe

Glu

285
Phe

Gly

Tyr

Cys
Trp
Glu
190
Leu
Ash
Gly
Glu
Tyr
270
Asn
Phe
Asn

Thr

Val

Tyr
175

Glu

Hig

ys Ala

Gln

Met

255

Pro

Asn

Val

Gln
335

15

Val
160
Val
Gln

Gln

Pro:

240

Thr

Ser

Tyr

Leu. Tyy

Phe
320
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[0008]

211> 22
212> PRI
213> FEEY

(220> ; e
2230 RAEDHR: ALREERE I BE YK

<400> 9
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly

Ala Val Phe Val Ser Pro
20

<2107 10
211> 20
<212» PRT
213> KEEY

2z0»
223> RAVEMEA: RARMK

<400> 10
Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu lle Ser Cys
1 5 10 15

Ser Ser Gly Ala
20

210> 11

QL1 9

212> PRT
213> KL

o535 NTIRRA: &k

400> 11
Ile Let 6ly Arg Ser Glu Thr Gln Glu
1 5

210> 12
211> 329
212> PRT
213> ANTLIFH

220>
223> N TR UIHER : & b ik

<AD0> 12

41
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[0009]

Lle
1

Trp

Asp

(:l‘y

Cys |

65

Tyr

Phe

Ala P

Pro

Val

145

Val !

Gln

Gln

Ala L

Pro

225
Thr

sSer

Tyr

Tyr

Leu G

Glu

Lys

Phe
Pro
Pro
Lys
130

Val

Asp

Tyt |

Asp
Leu
210
Afﬁg

Asp

Lys

o

290

Ser

r Asp

Cys

G];u

Glu

115

Asp

Asp

Trp
195
Pro
Glu
Asn
Tle
275

Lys

: Arg

Asp
20

Lys

Glu

Arg

Cys

Met
100

leu

Ser

53

Arg

Glu

Thr

Arg Arg

Lle

Thr
Cys

83
Thr

Leu

Thr Le

Val

y Val

Ser
180

Leu

Val

Pro

Gln
A l a
260

Thr

Leu

Ser

Glu

165

Thr

Agn

Pro

Gln

Yal

245

Val

Pro

Thr

Val
Ksp

70
Glu
Gly
Gly
Met
His
150
Val
Tyr
Gly
Ile
Val
230
Sor
Glu
Pro

Yal

Thr

Asn

Hig

o

55

Cys

Gly

Gly

Gly

135

Glu

Hig

Arg

Lys

Glu
215
Iyr

Leu

Trp

Val

Asp

295

Gln Glu Cys

Gln
Cys

40
Gln
Val
Asn
Gly
Pro
120
Ser
Asp

Asn

Val

Glu

200

Lys

Thr L

Thr

Glu

Leu
280

Thr
25

Phe

Gly

Glu
Met
Thr
165
Ser

Arg

Pro

Ala

Val
185

Tyr

Thr

Cys
Ser
265

Asp

42

10

Gly

Ala

Cys
Lys
Cys

90
His
Val
Thr
Glu
Lys
170

Ser

Leu

Val

Thr

Trp

Lys
75

Asn

Thr

Phe

Pro

Val
155

Thr

Val L

Lyg Cys

Ile §

Pro
Leu
250

Asn

Ser

- Arg

Pro

235

Val

Gly

Asp

Trp

Phe

Glu

Leu 4

60

Asp &

Glu

Cys

Phe

Pro

Lys
Pro
Phe
125
Val

r$ Phe

vs Pro

i Thy

s Val
205

s Ala

et Arg

Lys

Gln

Gly

Gln

300

Gly
Pra
Ser

285
Gln

Asn

Cys
30

s Asn

3 A;Sp

Pro

Phie

Pro

110

Pro

Thr

Asn

Arg

Val
190

Ser

Glu
270

Phe

Ala
15
Tyr

Ile

lle

Cys
Trp
Glu
175

Leu

A;s;zn

Asn

Gly

Ser

Asn

1 Val

s Pro

y Lys

Val
Tyr
160
Glu

Hig

Gly Gln

L Glu ¥

Tyr |

255

Azt As

Phe

- Asn

Leu

Val
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Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
305 310 315 320

Lys Ser Leu Ser Leu Ser Pro Gly Lys
325

210> 13
211> 369

<212 PRT
213> AT

220 ‘
223> NIFFAHER: A iiaeeik

400> 13 | | | o
Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Pro Gly Ala Ala Ile Leu Gly Arg Ser Glu Thr
20 25 30

o

Gln Glu Cys Leu Phe Phe Asn Ala Asn Trp Glu Lys Asp Arg Thr Asn
35 40 45

Gln Thr Gly Val Glu Pro Cys Tyr Gly Asp Lys Asp Lys Arg Arg His
[0010] 50 5h 60

Cys Phe Ala Thr Trp Lys Asn Ile Ser Gly Ser Ile Glu Ile Val Lys
65 70 5 80

Gln Gly Cys Trp Leu Asp Asp Ile Asn Cys Tyr Asp Arg Thr Asp Cys
85 90 95

Val Glu Lys Lys Asp Ser Pro Glu Val Tyr Phe Cys Cys Cys Glu Gly
100 105 110

Asn Met Cys Asn Glu Lys Phe Ser Tyr Phe Pro Glu Met Glu Val Thr
115 120 125

Gln Pro Thr Ser Asn Pro Val Thr Pro Lys Pro Pro Thr Gly Gly Gly
130 135 140

Thr His Thr Cys Pre Pro Cys Pro Ala Pre Glu Leu Leu Gly Gly Pro
145 150 155 160

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
165 170 175

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
180 185 190

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
195 200 205
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Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
210 215 220

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
225 230 235 240

Tyr Lys €ys Lys Val Ser Asn Lys Ala Leu Pro Val Pro lle Glu Lys
245 250 255

Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
260 265 270

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
275 280 285

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
290 295 300

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
305 310 315 320

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
325 330 335

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met llis Glu
340 345 390

[0011] Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
355 360 365

Lys

210> 14

211> 1114
212> DNA
213> ATJE%)

220> ‘
223> NPy SURIR : & itk

<4007 14
atggatgcaa tgaagagags getetgetgt gtgctgetge tgtgtggage agtettestt 60
tegeeceggeg cegetatact tggtagatea gaaactcagg agtgtetttt tttaatgeta 120
attgggaanaa agacagaace aateaaacty gtettgaace gtottatggt gacaaagata 180
aacgseggea ttgttttget acctggaaga atatttetgg fttecattgaa tagt ica 240
aggttgttge ctggatgata tcaactgeta tgacaggact gattgtgtag aa xa 300
cagccetgaa gtatatttet gttgetgtga gegeaatats tgtaatgaaa agttttetta 360
tec ~atggaagtca cacagcccae tteaaatcca gttacaccta agecacceae 420
tggtegga actcacacat geccaccghtg cecageacct gaactectgg ggggaccgte 480
agtctteete ttécccccaa aacecaagea cacceteaty ateteccgga cecetgagy

¢ ttécccccaa aactcaagea cacceteaty ateteccgga ceectgaggt 540
cacatgegtg gtggtggacg tgagecacga. agacectgag gteaagttca actggtacgt 6OQ
ggacggcgte gaggtgeata atgecaagde aaagccgegg gaggageagt acaacageac 660
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211> 8
212> PRI

213> ANLJF%)

<2200

CN 107050424 A 12/12 11

[0012]
gtacegtgtyg gteagegtee teaccgtect geaccaggac tggetgaaty geaag;
caagtgeaag gtetccaaca aageecteec agtececate gagaaaaccea tote Had
caaagggeag ccccgagaac cacaggtgta caccotgece ceateccggg aggagatgac 840
paagaaccag gtcagectga cctgcctggt adaaggcttc gcg avatcgeegt 900
ggagtegpag ageaatggge ag ad ¢ ¢ cegtgetgga 960
ctecgacgge teettettee ‘ o o} ca ggtggeagea 1020
ggggaacgte ttotcatget Fogtaatgra Taaggvtotg Lavaacuabt acacgeagaa 1080
gageectetee ctgtetecgg gtaaatgaga atte 1114
210> 15

223> ATl &k

<400> 13
1
<2107 16

211> 5
212> PRT

0

213> ANT3%)

<220

223> NTFFFIA:

<400> 16
1
210> 17

211> 6
212> PRI

Ser Gly Gly Gly Gly
5

213> N LJF%]

<2200

223> NTIrsldid: & esdistiit

<400> 17

Hig His Hig His Hig His

1

5
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HAREEEH (MDA-MB-23140/1)
PBSHHE (14 R/MERD)
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