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LRI A A6y st o7 0 e s LIRS AH OC B0 SOt 2k B 77 1%, Bk 77 1 B4 0 2
5T BRI ActRI Ta-Fe @& HE A,

2. WIRCRESK | Tk (773, HeA ik ActRITa-Fe G HEEIEH -

a) 75 SEQ 1D NO :2 HAA 2 /b 90% [Al— MM & R P A 2 1K

b) £ 5 SEQ 1D NO :3 HA 2 /b 90 % [F— MM LR T A £ K ;1

¢) A7 SEQ 1D NO :2 42 /b 50 ML LRI £ 1Ko

3. WA SR 2 BTk i 5 v2%, HA TR ActRITa-Fe fl & 8 A BAA — Mol £ B -

i. LD 10 MK, 5 ActRITa FiRL & A0

ii. fEAe P E] ActRITa /5 516 T

4. WIAUR)EESK 3 Bk () 5 15, Hodp BTk ActRITa—Fe fil & 85 A0 & — ik 2 P& i 1 22
FERRR I, ok B PSR R £ A IR R R B 2R R L S W s R R L A
VENWEIETR 5 I 0 486 2R 1R LA S A NIATAE RIS G 2

5. WIAUMESK 2 Tk i 752, Ho irik ActRITa-Fe @& HME 5 SEQ 1D NO =3 )
TR Y BA 2D 90% [F— M FE B A .

6. GIACMIESK 2 Frik () 777, g ik ActRITa-Fe @& HME 5 SEQ 1D NO :3 ()
IR EH) A Z /D 95% [F— M FE R A .

7. GIAUCMESK 2 TR 772, o TiR ActRITa—Fe @& 8t HE S SEQ 1D NO =3 FI%(

SLIRFA
8. WIBUMER 2 Brik K 535, Herp g ActRTTa-Fe @l E A% SEQ 1D NO -2 [
HIRITH o

9. WIRCRIEE SR 1 BTk 19753, Fod T iR ActRI Ta—Fe fil4 & (A4 AN 22 I R — 58
7, ik Z K& A5 5 SEQ 1D NO :2 R 25 741 B 2220 90 % [F]— M 2 2 18 741,
I HIHLABTIR ActRITa-Fe @& 8 A E 3 AN EAMERIRE 7 o

10. WIBCRIELSR 9 BTk (7735, 2o Brid ActRITa—Fc @48 1AL & SEQ 1D NO :2 {12
IR

UL WU SR 10 BTl i 75 7%, Homp BTk ActRITa-Fe @A 8 A6 3 2 5 MR IR
5o

12, WIBCRIEESR 11 Frdk 677 v, P BTk 7 vk S 8T id B8 B N UREK T 10 % 1
Jii

13, WIAURIE SR 11 TR 751k, Hodp 45 7 BT ActRITa-Fe &8 M, UMEA R E FE
222/ 0. 2mg/kg HIMIEHKE .

14, WIRCRIEL R 11 TR i 757%, Jeh BTk ActRITa—Fc @A 8 HAT SEQ 1DNO 7 HI2
IR TH.

15, WIBCRIE SR 11 BTk 07715, S Brid ActRITa—Fe @ilG 8 7 I R i
M3E AN T 15 3] 40 K2 A,

16, GIACRIE SR 11 BT I 77 ¥, JLrp o BITid B 35 25 7 BTid ActRITa-Fe @A & A AR
AN R — K

V7. GIBCRVEL SR 1L BT I8 77 32, JLrp o BTl K 35 25 77 BT i ActR1 Ta—Fe @A 85 (A AR
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AR H— K.

18, WIAUREL SR 11 BTk i 7775, Ho A 0 T ik 2835 25 7 BT ik ActRITa-Fe FiiA 88 H A%
AR 3 AN H R,

19, GIACRI ISR 1 22 18 HAF— TR BT () 75, Horb il f 8 IEAE 8 52 52 B U772
BB L VTR ActRITa-Fe B -G8 E 20T | FZ N a2 BT 5.

20. QIAURIELSK 19 Frik i) 751, o iR SuloBORIE B - IR #h 2577\ RANK B 445 51
LA B R = A5 DU o

21, WIACRIEESK 1 22 18 P E— Ik (1) 757, JLadE— 30 AR X Pk s 45 17 TSR 7
P 3 W97 A B A IR EE 2 7

22, WIACMESK 1 &2 18 PAE—TPTIR K 7732, Horp piridogisg A oA — el 2 Mgl i
AR BRI 2% 1R 2otk

23. VAT BTN LR g B L R A 50 IR B U R I 7 V2, BTk J7 V2 465 n) A R
M R4 VA ERTEER —ActRITa #5505,

24. WIRIRIEL SR 23 Prik 197712, Hh Pridis 4 3= —ActRI Ta F5HIHIA TG B ActR]I Ta
U2 K

25. WIBCHIESK 24 Prik i )72, o ik i3 —ActRITa F5H050 L B S HRHLE

a. PUHEHEPUE s

b. T ActRITa Fiik.

26. WIAUMELSK 25 Bk 7775, Horp2s 7 iR i A 3R —ActRITa #5907 5 EOE B LR
(I AE  F LR e AR R A e RS B e RS

27, WABIRIZELSK 23 Pk 7732, b ik % g N .

28. WIRUREE K 27 BTk ik 7 v, Hodn Bridk A A HAT — T sl 22 Fol 1 Mt e PRIy KT 35 16 ¢
M.

29. WP SR 23 PRIl I8 7%, otk — DAL XT P IR X G 25 T U 7325« N 43 WA i
B4 MR 2577 o

30. %8PV TT SO FLMRE A IS 2550 73, BT ak 5 AL

a. %5 ActRITa BURTEFHEZS & T ActRITa 2 ARG A4 &5 & 45 fa U I 2455 57

b VA BT 24555160 L g 440 P 1 T B A0 R 5

31. 12 BA TR R A P IERS RN S E 5145 SR T7, Frid 77 A m A
ST AMEREE -ActRILa F5Hi5.

32, WIRIRIEL K 31 ik 17712, He A Bridis 4 2= —ActRITa FEPUAIATEAL R BL ActR]I Ta

P K
33. QIBCRIESK 32 BTk i 753k, Ferp Fridilf 38 —ActRI Ta 5551 AL F B ActR Ta
EIEE/RIIED /N

34. WIAMELK 31 Frik i )72, HoA ik i3 —ActRITa FEPUH2EE B FAIMHIA -
a. Primtb =Pk s

b. 1 ActRITa Pk,

35. WIBCHESK 31 Pk i 773, Ho prikii bR —ActRITa F55i77 2 IRk B -

a. f{ 5 SEQ ID NO :2 HA3 2D 90% [l — 1 2 LB P 21 2 1K

3



CN 103920139 A W F OE Kk P 3/3 T

b. A% SEQ ID NO :3 HA 2/ 90 % [F]— M i S M P I 2 K

c. HEIEH SEQ 1D NO :2 (&b 50 MIELLEILRIIZ K.

36. WIBUHE K 31 frik i) 757%%, Foh Prid i A 32 —ActRITa 55 HiRI 2 IR A —Fh el 2 b
WRREYE -

i. BLEAD 10M KK, 5 ActRITa BAARSE 4 F0

ii. AP HE] ActRITa 5 516 .

37. WIBCREE K 35 Pl (97732, e ridid b3 —ActRITa F5P07 2 MON G 8 15, B
ActRITa Z K& Ah, FALE IG5 R 51 & I (1) —Fh sk 2 B iy — ek 2 A 2 I 4
P AR T R S B B / 45 2 VAU AL B A L ER VR AR ORT / BRAtiAL .

38. WIACRIELSK 37 Frik i) 75, Hoh Bridm & SR A &k H R A 2 IR 43« S Bk
B Fe g5 Mg A& M.

39. WIBUHEL K 37 Frid () 77125, Ho ik i A 3 —ActRITa 5500 2 IR & — sl 2
B R R IR RIS, Ik B MR IR R R & LRSS R Ve B R R LR
BB EV RN R EER 5 T 0 86 M R UL SH VAT E RIS A M Z 5

40. ActRITa—Fc flé 8 R G4 H TR0 A a7 BT L e sl e A OC 1) &
TR R .

AL, AR A Gy SO 70 BCEL IR A OC I B R R 1 ActRITa—Fe G i
=

42. ¥EALE -ActRITa FEHUHILE H 4 F T a0 S 3677 SO B FLI e SCFL IR AR 2 1Y
LRI 2 i &

43. F TAEXT GG T BT L e BCEL RS AH OC IR B PO 2R I FE AL 3R —ActRITa 44

ARl
44, TEAER —ActRITa FEPUILE i 26 75 B FUBR IR0 A b e A3 A 2= S 4
R IECE7 R 0V Epee

45. I TAE AT FLIRE I NP IS AL =0 S I 5 AL ST R —ActRITa 53T
7o
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im L 2R —ACTRI 1A 35 Hu5I R A6 77 ST 2L AR 2 Y R i

[0001]  ANHIIE 2 2008 4F 2 H 1 HARASH A “IE40E —ACTRIIA F5HU5 ARG IT B
FLIE P i A a2 1 B 2K 1 508 200880011264, X

[0002]  (PCT/US2008/001429) (1) BH & H) Hif 1) 43 S i o

[0003]  AHICHUEHIAE XS5

[0004]  AHUEZEKT 2007 4F 2 A | HEEAZHIFH'5 K 60/899, 070 (193 [H i i & A Hig
T 2007 4F 10 A 25 HIZAZHF41'5 4 61/000, 540 135 E g 4] OISR ET . Fdk
BB SERTINEANSH .

R G
[0005] AU B K L i 7 T HUAR . BRI 5, AR I BOm A S B DUR S HAE
TG 7T BB LR O 3

BEHEA

[00061  FLJsE A2 Vh 7y Bl 5% Lo M b d i LIRS e 2 28, A4 s i e i 180, 000 38 [ 2 7k
IR AR FE RGEA TN F—DIRSFLEAE 15 21 20 MR TR
(lobe) M5y, TAFLIR DAL & — RANCERIFL R B 8 . 3 (line) B4 FEH
F bRz am M A T A L RIS A & R B/ AN AL IR E R 4
JHLJE 3ok — R A AN G I ) S SR R AR P AR . — ELR AR EE RS R O, SRS A
RN E AR T M. 5 W FUNR R A AL R RS o R
SR 2 PR BRI B AR LSRR T AR 1 Ry o ZEFLIRS R YT R N AR 2 PR
IR P b R RN

[0007] 2 W7 FLIRE I B T AT R/ BUBS T VR IG T R, AR I BT
VRIRIT W Re Y BB AR R 40 e o A BT vk R A0 SR EEAL T RN/ BN AT VR AL . BARAL
AR T 2 FOE MR AL (LR R EZIMBEN G FHE T ARMEAMERH. B IRE M
TR T RN 23 Wb 7 0 I sk F= AR BT . BUREH B 7 ks T LIRS BB AT R,
{2 B i LT 20 2 3 2 2R 0 (PR B MR L e R 1 10 SR AR AR R KA 35% 31 50 %
(Weigelt %5 A 2005Nat. Rev. Cancer5 :591-602) o A, H T8 = UG bR, 10 ok B0 40
IPVEIA RIIR 2 M E AL B B2 T 7 ik

[0008]  [Alt, T B 50 < 1) A R BRI 7 T 4865 LUAL T F0 Py 23 Wby 7 V5 TR AR
B/ B A S AT A SCE R TR E AR AR AN, H R T BEAEAE R
FRE AT B B B L e 1 XU, P e e s 5 1R AT TR PR VAT I 2R B Il PR 2
(170 BRI, AR B —A B A 2 3 (A A R0 735, 1697 0 e sl 3 ) sk a7
FLIRE

% BRHEA
[0000]  FBIN I & » A2 T N7 BAR HTE AL A5 DU AL ActRT Ta 555G 7 BUHE L
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i ges Bl L e 1 Bl BRI AR (bone  loss) o AR, AN TN 4248 T va 77 SR, L
W e 1R 7325, 27 AT 78 2 s A AR I T TR A ActRITa. RUE AT I ActRITa
A] B VG AL B RS BT CAA ML R i 40 I AR K AP (R A R AT I RIS L R
PLEL ActRITa FEPUEEE W3 IZEAE BT RS ISR 2RIPE PR TG4 32 —ActRITa H541
o BRI, FEFELES 7 2, AR TN BT VSR —ActRITa FEHURITEA M5 2
B AR BT FURRE (4 T3 v, TR TS AL 2R —ActRITa FEHUHIEFE, @ a0, WS4 & - &5 &
ActRITa Z ik (activin—-binding ActRIIa polypepitde) PG Z PR PL ActRI Ta Fiik.
BRI AL 2B ActR I Ta /N7 T A& AR L DL R gD TEAL 250 ActRITa RIAMILIR . W1JF 5]
59 11/603, 485 [ B LR B (FEILBIANERNS ) Brid, i E -ActRITa FEHU5IW]
PR A KRR m 2 . WARSCRTIR, RS BRI v 3697 sl LY 7L
et [P B O RS DA R LM £ B 1 B ot 2K o

[0010]  7EH-2CT5 T, A0 FF N A4 BEAE T 22 VA T By 0 e 19 32, i 22 JIA A 4
AL R G AT R AL R - 454 ActRITa Z K. ¥ ActRITa £ HRAEC Hl e & i1k
# - 45ih ActRITa Z A2 2E B RE2 FIEUARI 29117 %L EE — 454 ActRITla £k
ATLA/NT 1 BR80T 100010 B L 087K 1K KD 5iEAb &=E5 6. ARk Hh, AHX T GDF1 1
FI/ B GDFS, %G5 — 454 ActRITa 2 RIEREMEHL &S G L3, HHEIE i DAL 454 GDF11
M1/ 8 GDF8 /DK 10 fi5.20 £58K 50 £ 1) Ky 85 i R RS AA B2 2R € 1R AL
) o 48, T I P i AL 25 40 ik GDF11/GDES 01 Ft) 2 36 Mk R 1 U B 77 %o Bk e 17
T AR A B R R T LR BRI e . FEIT 22 Sl 7 R, K 1B ActRITa £
JOR s AT 32 810 X6F 9 40 R P 5 52 (R0 5R 2, S LRI RN T 16% /T 10 %6 8N T 5%
(RIBEAC o WniE I RS HERH S BT A v, a4 S AR T 30e 2 IR s v BAy 220 95 % [y 4
FE, AR, S A EA D 98% A, F T IS HIFIKIE LR - 454 ActRITa £k
A] L AR SCHTIR RS 22 IR AR S, B an HAG 36 B SEQ 1D NOs :2.3.7 8 12 [ 3L/ 7
I Ik, BLEA 5% E SEQ 1D NOs :2.3.7.12 B 13 MIE M55 B %0 80%.85% .
90%695% .97 % B, 99 % [F]— P M 2 R P A 2 Ik WS - 456 ActRITa Z AP
KIR ActRITa Z K DB v B 19 W 55 3% F 741 SEQ 1D NOs :1-3 8741 SEQ 1D NO :2
(#1220 10203050 B 90 4B HE £ 2 BE IR, Bk 2% C— K 10 2 16 D2 B ( “RBi#”) 1
IhietE A B .

[0011]  WJEPEEER - 456 ActRITa Z K] EFEAHIT RIRAFTER) ActRI Ta £ IKTEZ L
BRI (B, fERAR S & 2530 P I—PEiZ AN . 7E W02006/012627 (1% 59-60
T (ARSI NE 27 ) 3t T840 ActRITa 2 KR S2fe) . S 5518 FE 51t AR AL AT LA
o, M ARV FL BN B L B e BUR A0 M b A R 5 22 IR R AL, B AR TR AR
{FTERY ActRTTa 22 RIS 2 K I 2 I AR 41 o

[0012]  VHALE - 455 ActRIla Z KA L2 —Fial & & B, X EAEN M S B
ActRITa ZJik (fl4n, ActRIla ECAALS G045 ) FIEREEIT T REME (I an s 1 254830
TR B A4k B SR AR AR ) 5 ) B — A E R R g D, B A iR
1 25 R 3nT B 5 DL - T rb iR — Pl Bl 22l < A Py A e T AR P S S VSR / 4R 2 VL]
EM BT EE A B GV ZEE SR A2 R/ 8t . 3 E - 455 ActRILa fil
A AL S AR AR BT R R (9 e 1K 2 AR BN ) A L B R AR R B R A T )
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GREEREE ] Fe gl (EPAER sk o AR 0k ) sy (B8 A sk e 2 KR4 EARIE I STl
Ji A, ActRIla—Fe @GRS AT Fo S5 HAIAN ActRI Ta &5 R 5 [A] (R AH X HE 45 4k
(unstructured) MJHSk. ZAELEMALIIEE L PN F7E ActRI Ta [P AN S5 F3T) C— R
(112 16 DM EER ARG X ( “RBiR”) , B & n] DOEAHR AN G R A 1.2.3.4 8K
5ANEIRIN T FH S K ELE 5 5 15.20.30.50 B £ &M 2 N TS, 808 %
TR G . Beknl & & H R RS R iR, JEnl Ll n, &7 iR / 22 A H 2%
(R ER P A B R R IR/ 2 m R H = R 2P H) (i, 16, 8% S6, ASESR ). #s
FATA S 4775 (subsequence) , U1K A7 AR IC « FLAG bric« 28 4 &% /741 F1 GST il
Hro AT, T PE ActRI Ta 2 IR & 28 B U F 19— Fh ek 2 P eI I 2 R IRk 2 FEEL
SRR L AL (PEGylated) 2RI A BRI LML E L IR AEW R TR
SR8 A (coni ugated) WIEZERR UL KX SANATERZB AR . P HRIER]
A —PEk Z FESME S, Wane] F F38T7 5w A DLk, 2991728 AR A5 4
Jf. — &M &, CIEE LB 4 B B2 P R 1K ActRITa 1, HAEHAN S ActRITa HAK
FRARBEFEAL, AT F8 38 Hh AR S 2 R I T RE PR« AR CHO 4N i 3R A e D A F 5 il
B H e WL FLsh KT8 R A HIR . 55 4h, B REARH & 40 i 2R 8 O st A4 e DA
FISMEHE AL FLBh PN, AT SOV AE X e B 2L 30 40 M b R A B B 1 b= AR T
PRI P B AL . X e ALY i R IE T PRI ASCITR R A .

[0013]  UIASCHTIAK ActRITa 5 FFFe BA T Re R ActRITa—Fc (7E ActRITa #5 Fl
Fe #i5r 2 [0 BA e/ Sk e ), i e MR AL RS AE B A A A% GDFS AT/ B GDF11 [
EREME S BTG ER R AR B AR S5 A ROR T A s 3 o R Lo s 7y 0, A%
B LA A ActRITa—Fe 22 JIRANEL & I 2 IR 252 b n] 2 52 IO 370 16 25 0 il SRk v T 7
BT LR 1 7

[0014]  {ERLLETTTH, AN AT N B FEAE AR T MG L 3 - 455 AetRITa Z KL
HHTT BB FLIE 771 B 2 PR T A St EIR P AL ER - 454 ActR] a
ZIKHIGRIS R o B4, 73 B R v A5 it ActRT Ta RSN S5 R (90, Fe Ak 45 & 45
Fa3s0) 0P 5 L B mh ActRITa 3843 BR AR ¥ e B 4 M AN/ Bl4 B i 4 M3k, B o A A
215 I 5 A S5 S M 0 45 KA S B T A2 A 5 R 3 A 12 I 5 ) 3 sl 41 e S 5 ) 35,
Z RS T AN T A o BN, 73 B 2 R R nT AL & K ActRI La 2R T41) (H
U1, SEQ ID NO :4 8% 5) , B U E R (truneated version) , ik oy & 1 2 4% 1P g1
—WAETE 3 - KU BT R D 7S B AL R A B 2 A B B R A RS T, AT AT i
LR B TY AT B4 24 K ActRT Ta [ 304 I AN S5 M8 . AR L RZ IR e
F)2 SEQ 1D NO : 140 XfASCITAR 7 i7A LR T S e E % 2 R IEH B8 7, AARAIT
AR R B 2 IR0 i . FT i i M sk 4 i L sl 4 e, 49 o b 6 B
GUEL (CHO) 4 Hd.

[0015]  AANF N HFECEMEF ST H FH T AL S . Ei R -4 6
ActRITa 2 BRI 1% o BT 5 AT A FELE A T8 (A . (9] 21 CHO 4l ) A R IE AR SC A FF 1IAT:
BOZIR (141, SEQ 1D NO :4.5 8 14) o B VER AL (a) 7618 TRIEFTIR T ActR] Ta
ZIKIIAT R R FR A0, o AT ActRT Ta M EIREEAL TR 71 b) [A]c it
FIRMTTVETE ActRI Ta 2 k. WIVEME ActRT Ta £ Ik AT E A KLt 1 350 43 ik (1) 8% i i 4liAk
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(K25 53 RIS o PT I8 i — R A AL D BRSCIRAAL , BT IR 4l A 20 BR A B9, AT B3 1 1 28
B — Bl PR S =R 2 A A BRGNS BB A He i (B Q BUIREE ) (sKE A
il (BN BERE ) RS HERH (% DL A PH B A e i

[0016]  FEH-UE 5, A LA FFHNGAL R —ActRITa F5HTH] (i ml sk LS - 554
ActRITa ZJk ) A FH TAEX S G TT P sl il FL R s 16 732, A5 ] o, 238 5 e %
B P L 0 < e/ BB R ST S R AR K B IR RS R AR B R (RS
B ) 7. FEFERESI Ty 2, A FF N A4 (A0 I 75 B2 1) A 3 v o 2D s o)
FUMR e 40 M ) AR K B IE R e — R 7 VR B R XA TR E X S48 A A 1S L
# “ActRIla 5505 ERLET I, A0 T AR EIL R -ActRITa F5PUHIAEH] 2 H T
VAT BT A ST IR SIS K 25 R i iR . AR TF N IR K BT R, A S TEL
F ActRITa FEPUH ST VE AT (00, 40 es 24570 ) A1/ sy 2 ibyr . Fridds bt
FAT LR ActRITa-Fc @& 8 A, LA PTIR AetRITa-Fc @A A F 5 SEQ 1D NO :3 IR
FEWS e 5 HAT &7 90% [F]— PR LB )

[0017]  FERE—BHSE T S, AR S A B — il 2 Mgl e KU R 2= 10 2 o
TRy B e AR FL MR AR T 18— SEST T S, AR B S AT Chig W BT IR A SLIR I
96 B L VR 1 B 1Pk s AR )RR YRSy B AR A B I B R AR T i e AR A TS BUE IR
FUIRIE R AER 7 B B RN A L HFE R AS TAREMZIL TR 2 IKEH 2) 855
SEQ ID NO :2 HA &/ 90% [A]— M2 IR 7P H 2 K sb) £47% 5 SEQ 1D NO :3 HAf 2 /b
90 % [Fl— MR T A Z K s0) AL EE SEQ 1D NO =2 22 /b 50 MELL A AR £
Jik o

[0018] A WA H B Sk i 75 =0 B AE B FURE KW AP NS RZ N S E 14T
(0 T34 o TERLCSI 7 2, FT il T A XS P N5 T S E LR —ActRITa 59T
o FERE— LS T7 rp, Prid P2t A UL P2 0K :a) f7& 5 SEQ 1D NO 2 HA
2 /0 90 % [l — P A L EL P AU 2 K sb) B85 SEQ 1D NO :3 KA &/ 90% [A]— M2
BEBIEHIIZ K s¢) A8 % B SEQ ID NO =2 {148/ 50 &S JE R I 2 ik .

[0019]  ERELCTT T, AN AR T % e 0w 40 i (4, FLIRm 40 ) A K 87
IR ik TR 774 ) ¥u 5 R ActR] [a 2 IKIBASS & 45 &
(IR 2555 sb) DAl B 245500 %0 et &0 B4 5 A7 48 BRI T2 1 B2

[0020]  Fff Kl fafik

[0021] & 1 &R T 7F CHO 40 furh F ik () ActRITa—hFe falith. Pk Aaiib b s —1.
o (well-defined) g, HIB 43904 (sizing column) ( 22K ) #1255 B dL a1
SDS-PAGE (/8] ) WIL (Z2KIE <7 FEARHEY) ;47 9KiE :ActRITa—hFc) .

[0022] P& 2 &R Tadit BiaCore™ A #TIE 1) ActRT Ta~hFe HiG{b3 & GDF-11 [ 4 .
[0023] &3 B7n T IR MR IR 1)/ B RS o ActRT Ta-mPe 1697 2> T B Mk
AT e 00 N VE ST 3R 52 W I MDA-MB-231 LA 40 L 5 J5 i, X/ BT AER A
PEMEE (BRI, 205 ) o RBUAKLIRR /MR 12 R B R A WS MR AL, (H2 12 H
ActRITa-mFe ALFI/D R RA 4 R B R0 WA .

[0024]  RHEHFIA

[0025] 1. Ziid
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[0026]  AEALAA R F - B (TGF-B ) 8 S & & Pl BAT S [R5 41) 7 A4 F0 45 46 25 7 11
KT XL E CA R HESH AR MESH W & 0 )25 Bl S AR R A 2R 20 P A A2 )
PRI o A SR R AR R B R A ] SO A A A AL R S D RE, I RS
Wi 24 b o AL LR, A FE B 07 A i WL A 1 3 2B 0o I R AR I 40 i A i P 2t kAR
DA R b S B34 o 2K AR 5 P K5y 32 :BMP/GDF 1 TGF- B / 354k 270 >0, Hopl it B
ANEV, 38 2 EAMOVE R o GBI TGR- B S0 Al 53 iyl M, 1% W] BE 51 B AL Y B
SAETARAL N, B SR AR 5 LRI EE A SRS A GDES (HFR A LA A KD I R 5 )
LRI T REE R AR, SR BV A R E I 23 0. Grobet % A, Nat Genet. 1997, 17 (1) :
T1-4, JEAL, fENH, KIE GDFS S84 JE A 5 LA S () B AH G, HARHE 5 5% 11 ) &4
%o Schuelke % A, N Engl J Med2004, 350 :2682-8.

[0027] JEALFE R FEEZRAEKREF, HET T6F-8 BRIk, /=M EEREILEE
A (AL B AT AB) , PRI UIAHOCHT B WA FYR / SR Rk (43510 B, B, BBy
BBy . NERAGREEMLR CRENRE, L EEERFPRE ECHMEH B 5
B M RIR — ML 78 TOF-B BRI, Wi 2= &Mk H 2 DhRe I B+, & Be i on
SHLRI TG A5 0 B o PRI A i, SR A R T 4 MR AE N S HR A 4 e SIS B R K v AR 2 v 4 i
W R, IF 2 /AR RS I T i 5 T RZ I 734k (DePaolo 5 N, 1991, Proc Soc Ep
Biol Med. 198 :500-512 ;Dyson %% A, 1997, Curr Biol.7 :81-84 ;Woodruff, 1998, Biochem
Pharmacol. 55 :953-963) o U4k, Mk L2 7RG 40 38 B I S/ BRI b 52 40 i 53 4k 1 1 4%
(Robinson fll Hennighausen, 1997Development 124 :2701-2708) . fEHFhH L, WEIL Z1=
S ST AR SRR R AR R TR B B, 78 MO T AR U BBV IR (FSH) Y
R, WAL B AU FSH 23 WA A A e P 2= B AL FSH 170 WA A& . ml A it &=k
YE A/ BT R G S e E A AR IR AN E R (FS) (MBI HI R R EE
(FSRP) Fl a,, EEREHA.

[0028]  TGF-B {55 H I BRI 11 B2 % 1R / N R AN 7 R EEWNF, HIEZ
FIPic A J) S B ER AL A T Smad B2 (Massagu6, 2000, Nat. Rev. Mol. Cell Biol. 1 :
169-178) o XL T RURI TT B2 A S O, HEA S & BB X IRk - 456 Mudh &
Py 5 i ) SR LA T P 22 2800/ 2 BR M S Pk ) 0 Y I & R Sl P AL it o T B 52 44K
F5AE SR 11 B2 R ARk L SRk T B2 R iR . T A0 1T BYvEAb 35 2 AR AE
RCIRSE & G AR E R A, TR T B2 R4 11 B2 AR iR 1L .

[0020] Wy G 1T B 52 4K (ActRITa F1 ActRITb) LAk %52 G E N 1T B2 1k
(Mathews Fl Vale, 1991, Ce1165 :973-982 ;Attisano Z& A, 1992, Ce1168 :97-108) . [ T
24N, ActRITa F1 ActRIIb BEW SEUFI S ) TGF- B F k& E (445 BMP7.Nodal . GDFS
I GDF11) BHATAEMNAIHAEH (Yamashita 28 A, 1995, J.Cell Biol. 130 :217-226 ;Lee Fll
McPherron, 2001, Proc. Natl. Acad. Sci. 98 :9306-9311 ;Yeo F Whitman, 2001, MoI. Cell7 :
949-957 ;0h %5 A, 2002, Genes Dev. 16 :2749-54) . ALK4 J2350E CERRIEIELE A) 1
B T RS2 44, 10 ALK-7 el FIAETEAL 2 CREGDEIELER B) 121K,

[0030]  GNASCHTIAR, AHXTHE TGF- B Z G (1514 GDFS 8% GDFL1) B WALSE 4 & ihik
2 A KT ActRITa Z ik (sActRITa) W] A 19077 BUIIB AL , e ) 2 LI o BARANAY
SE 57 BT AT B ARHL ] 0 A 4, B e 753X LB 50 i B 59 AR sActRT Ta #8) B4 2 7R B i
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VEE LS (RPEIRMEEHEED) , U sActRITa IVEH 32 fyE A EH5 R E S 1
TEALER —ActRITa FEPUEEE, H40, WAL TR - S-S A ActRIla Z IR i a5t = (A
R UITE L EE AR B I, AR B AR BB) IR ActRITa 45 G HIPLIR &5 A ActRITa 3
MORIE AR G A PUA BB TR LR ActRITa Z5 A aAEFTR R A (R A KW
TR FE [ 7 1 B 9241 22 W5 1 WO,/2002/088171 . WO,/2006/055689 FI1 W0,/2002/032925) .
PEPEH TIEA Z B ActRI Ta 256 R BEHLAL IO K, 8 P A 7E Fe gifik B BRAEI 3L
ActRITa 25 &GRS FESER B (BB ), Rl 2 AIPHW T2 (Bl dnm] e 1 7Y
TEACEAZAR) R0 TT A (el s 1T RS 22 AR ) g A AL S AL R A A, iR
AT BE &0 1o IHENZIELER —ActR]ITa {5 S54& S R IE 1A /N7y 7R H:
T A E . S AR O B EE -ActRI Ta FEHIFIE M, AFEHEIZE (RIFIHIZE o« ¥
52 (REMSHIRFIFAEITARMAR DT REDUEE ) JEiEuIDHER (Flanfe i)
K 288 FIEEIHIHIZE -315) (FSRPIEALE C. a (2) - BEEREE A UL M108A ( fEALE 108
WHERRARFREANAR ) RTHELE A —BE, IS RAERER BRHlRE 1A%
g & g BRI ) Retp 4 & 11 24 HARE UGS =u 26,
TSRS HIH . AN, IEIEAL = ABLC B E 8L U HAMH] ActRITa RIERIZER, B 11 2 X
43 siRNA BURZEE T B ARG AL 2R —ActRIT F5H07). fefl TG L ER —ActRITa F5H07AH
ST H T6F- B SRR, Fr M ZAHXT T GDFS F GDF11, Al IS ZA R E 54 5
WIRIERENE . WS ActRIIb SR AL STE RS G, (R X B AR &R A AHXS T GDF8/ 11 A
SR A TR RN B R EEE . BRI, 2R ActRITh 21K, DL A ANFZ A5
[¥) ActRITb AR TE R (2 WL, )40 W02006/012627, PP. 55-59, ZEM 5 I AAE S ) , Al %t
e 240 0 S BT 7 AR FH o T 5 O — B A SRR I S5 S R I, AR B AL ) ActRT Ih
AT AT I 22 R

[0031]  FEA &I EF 3CH DL AE RS ATE B R 1) R S0, ZE AU B A v i A
A T 30 5 A LA ARSI A 5l B o #E R SV R U BB e o ihie T LR
Ty ATEREIR A B (20 A W AN 7 32 LU R e o) 3 AREASE FH e AT 16 7 T A MOl 25 2 (A4 M )
5. RIBRATATE T8 R BE SUB MAZATE B 0 & B R Sc2 3 B 5 W..

[0032]  “ K27 Fl“Ly” —fCFRTELS 2 M S5 0 R DORURS i PE 0 a2 I A3 SUE ) m B2 52
IRZEFERE . ML, 749 PR ZE R B N TE 45 72 I BB B E (B Va1 20 % LAY, ARIETE 10%
DAY, BEARIETE 5% LA .

[0033] B3, Fr Al RAEEY RGH, RIE < KRL” Fl“L)” n] RonfE— 2 =g FE W, {L
IEAELE EAE I b A5 LA, SEAOLIEAE 2 15 A IR . BRAES A UL, AR S04 g ik
U, RRTEAR BT I, A R TR “RZ)” B <47,

[0034] A BH 1) 75 12 T B8 XS T3 S04 IE L3 20 B 0 BN M AR R e 1) 5 — sl 2 i 5
R (FPFVARAR ) BEAT LR, R LU LGSR AW 7 IR LL XS, 461 40, SR F AR s
[ EE X RE AL/ s E (B an, A9 n 2849, BLAST \FASTA i MEGALIGN) BEAT . AX4MkH:
RN A2y M BRAR AR SR EEXT o, 25 AR A, 5 BSR4 N S BRI, 127 41 U X AR AN
FZIAN SR RIS R AW R I “TaIBR” CEE BT 58 “A5” TR ) .

[0035]  “[RIEIE” S I P RITEETE P S AR R 248 oA “ LR YR 7 A B
(AdEk BAH R A A K R E A, DUk B AR DR RIEME SR ) Z [[E
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KFZ. WRED (LHEmEZER ) BA ey RS, X AT SRR, A 25
53 HO IRl — 1 T 5 3 A AR I e 0 ke ik Bk e DL R AR 51 A6 B FRA7AE T T o

[0036] AU “FRAUARRIME " K FLPr A iAo be v AT B AN AT L (R R R YR 1 A%
PR Y 2 LR S 41) < [R) 1 R — P B0 MR A

[0037] BN, 7R (1A% DL AAE AR B o, 2 AT [R5 40k ) ) 437 gy B2 A A
IR N1V kPN P A1 N AR S ) & A [EiBi o/ -

[0038]  AIE “FLARIE " F5 FLMR AT AT B 58 PR 9 A0 sl G i 1 o, FLELHE, o, R AR
AT ARG AL SRR LR RS TR (Rl #%, 0 an TIT 3, RO S 72 I %, 49
WrIv i) o FLE AR EANERE TR AN /AN ) i B P FLIRBE AT | LIRS
TR LR /INE T FLSR FUIE IR o PO DA A R MR . FLIYE IR TRIR T L%
Mo e AR e (Al IR E ) il . SR IS AL RE R N A A S R
el o — R &, W AEMC I LR IR AR R MR/ B2 I 52 A AP R il 2k B3 PAAIK
F HIX SeyeiE s M T FHPTEE CRe R o ) ik niayr Bl ot . LIRS LA
Her2 31K N FEAT 4328, Horh Her2™ 8T LU Her2— P8I I YIS BE 22

[0039] 2. ActRIla ZJIk

[0040]  ZEIEMETT T, AR BV BAT ] ActRITa £ KIGs7 s B FLRARIE 1 5 1. A SCHT H
[IARTE“ActRITa” 5K BAEEWFNK) 11a BOEAL R 2248 (ActRITa) & LA IS RAZ s
'EAEM M Z ActRT Ta B ARTAERI IR KiK. ASCHR K ActRITa i, B REA# 4 4% &% H AT 2%
E B THAERE —Fl. % ActRITa IR E W ED, HEAE & ElamX
(RIEC AR &5 A B b b 2 R 3 195 M s A 3 DA B AT TOOIU 1 22 20 IR /0 e T e v 1 T 400 o o &4
P 20 A% o

[0041]  ARifi “ActRITa Z K" AFECEATATRINAFEIEN ActRITa FG MK £ K S L AR B
THMEERAEEZR A CRFESR AR B aG R DL R 2k, 2 W, #il
W0/2006/012627., U1, ActRITa £ JRALFE AT R CUAN ActRI Ta AT AT A0 £ ik, Hd
ZOVAN ActRITa B 5 ActRITa Z IKF5E 220 80 % [6— M ATk S /D 85%.90% .95 % .
97 %99 % 5 5 (= [R — PRI P 41 9 an, AR B ActRITa 2 IR W] 454 ActRITa 25 (1 /
SR I Th RS . PR B A R P 0 e A0 M B A S MR IR B ActRITa £ 1K
ActRITa % KIS 045 N ActRITa BTfAZ Ik (SEQ ID NO:1) FIRJ¥EMEAN ActRITa ZJIK
({740, SEQ ID NOs :2.3.7 1 12) .

[0042] A ActRITa FiASREHFAIWT -
[0043]

MGAAAKLAFAVFLISCSSGAILGRSETQECLFFNANWEKDRTNQTGVEP
CYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSP
EVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPPYYNILLYSLVPL
MLIAGIVICAFWVYRHHKMAYPPVLVPTQDPGPPPPSPLLGLKPLOLLE
VKARGRFGCVWKAQLLNEYVAVKIFPIQDKQSWONEYEVYSLPGMKHEN
ILQFIGAEKRGTSVDVDLWLITAFHEKGSLSDFLKANVVSWNELCHIAE
TMARGLAYLHEDIPGLKDGHKPAISHRDIKSKNVLLKNNLTACIADEGL
ALKFEAGKSAGDTHGQVGTRRYMAPEVLEGAINFQRDAFLRIDMYAMGL
VLWELASRCTAADGPVDEYMLPFEEEIGQHPSLEDMQEVVVHKKKRPVL
RDYWQKHAGMAMLCETIEECWDHDAEARLSAGCVGERITQMORLTNIIT
TEDIVTVVTMVTNVDEPPKESSL (SEQ ID NO: 1)
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[0044] {55 RLAS T RGN s IS G5 ha el UL SR, T o 75 1) N— 8 Bl A0 A
PAXU R R o

[0045] A ActRITa W[¥TE (HEAN) I T2 BKFEAWE -

[0046] ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISG

[0047]  SIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFP

[0048]  EMEVTQPTSNPVTPKPP (SEQ ID NO :2)

[0049] IV ¥E R £ S I i E N- Ko e 41 LLCTLG. .. 7 2R, JF H -5 ek 8 % 29k
“AIL... " N- R P A . BAMEE R C- R “ BH” AR RIZek o, Mike “ B (1)
JPA (A15 )74 ) R -

[0050]  ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISG

[0051]  SIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFP

[0052]  EM(SEQ ID NO :3)

[0053] % % A ActRITa §T 4 & E I #% MR J¥ 41 (Genbank 4% H NM001616 1] #% 11 IR
164-1705) 41K :

[0054]  ATGGGAGCTGCTGCAAAGTTGGCGTTTGCCGTCTTTCTTATCTCCTGTTCTTCAGGTGC

[0055]  TATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTCTTTAATGCTAATTGGGAAAAAG

[0056]  ACAGAACCAATCAAACTGGTGTTGAACCGTGTTATGGTGACAAAGATAAACGGCGGCAT

[0057]  TGTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTGAAATAGTGAAACAAGGTTGTTG

[0058]  GCTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTG

[0059]  AAGTATATTTTTGTTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCA

[0060]  GAGATGGAAGTCACACAGCCCACTTCAAATCCAGTTACACCTAAGCCACCCTATTACAA

[0061]  CATCCTGCTCTATTCCTTGGTGCCACTTATGTTAATTGCGGGGATTGTCATTTGTGCAT

[0062]  TTTGGGTGTACAGGCATCACAAGATGGCCTACCCTCCTGTACTTGTTCCAACTCAAGAC

[0063] CCAGGACCACCCCCACCTTCTCCATTACTAGGGTTGAAACCACTGCAGTTATTAGAAGT

[0064]  GAAAGCAAGGGGAAGATTTGGTTGTGTCTGGAAAGCCCAGTTGCTTAACGAATATGTGG

[0065]  CTGTCAAAATATTTCCAATACAGGACAAACAGTCATGGCAAAATGAATACGAAGTCTAC

[0066]  AGTTTGCCTGGAATGAAGCATGAGAACATATTACAGTTCATTGGTGCAGAAAAACGAGG

[0067]  CACCAGTGTTGATGTGGATCTTTGGCTGATCACAGCATTTCATGAAAAGGGTTCACTAT

[0068]  CAGACTTTCTTAAGGCTAATGTGGTCTCTTGGAATGAACTGTGTCATATTGCAGAAACC

[0069]  ATGGCTAGAGGATTGGCATATTTACATGAGGATATACCTGGCCTAAAAGATGGCCACAA

[0070]  ACCTGCCATATCTCACAGGGACATCAAAAGTAAAAATGTGCTGTTGAAAAACAACCTGA

[0071]  CAGCTTGCATTGCTGACTTTGGGTTGGCCTTAAAATTTGAGGCTGGCAAGTCTGCAGGC

[0072]  GATACCCATGGACAGGTTGGTACCCGGAGGTACATGGCTCCAGAGGTATTAGAGGGTGC

[0073]  TATAAACTTCCAAAGGGATGCATTTTTGAGGATAGATATGTATGCCATGGGATTAGTCC

[0074]  TATGGGAACTGGCTTCTCGCTGTACTGCTGCAGATGGACCTGTAGATGAATACATGTTG

[0075]  CCATTTGAGGAGGAAATTGGCCAGCATCCATCTCTTGAAGACATGCAGGAAGTTGTTGT

[0076]  GCATAAAAAAAAGAGGCCTGTTTTAAGAGATTATTGGCAGAAACATGCTGGAATGGCAA

[0077]  TGCTCTGTGAAACCATTGAAGAATGTTGGGATCACGACGCAGAAGCCAGGTTATCAGCT

[0078]  GGATGTGTAGGTGAAAGAATTACCCAGATGCAGAGACTAACAAATATTATTACCACAGA

12



CN 103920139 A OB B 9/30 Tt

[0079]  GGACATTGTAACAGTGGTCACAATGGTGACAAATGTTGACTTTCCTCCCAAAGAATCTA

[0080]  GTCTATGA(SEQ I D NO :4)

[0081]  ZwA3 N ActRITa AJ¥EME (H4h) Z KR FHIWT

[0082]  ATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTCTTTAATGCTAATTGGGAAAAAGA

[0083]  CAGAACCAATCAAACTGGTGTTGAACCGTGTTATGGTGACAAAGATAAACGGCGGCATT

[0084]  GTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTGAAATAGTGAAACAAGGTTGTTGG

[0085]  CTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTGA

[0086]  AGTATATTTTTGTTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCAG

[0087]  AGATGGAAGTCACACAGCCCACTTCAAATCCAGTTACACCTAAGCCACCC (SEQ 1D

[0088] NO :5)

[0089]  7EHAAMISLH Ty &, A HEE BAT AT PE ActRITa 2 IR 7 B IR FL R 1)
Tiike ARCFTRIATE “PIE I ActRITa 287 W HE T 5 ActRITa 81 H LN Zi 4 SR
Lk, AT RIATE “FIPE ActRITa K7 BT AT RARIELER ActRI Ta 88 (A & HAT
AR (ARG B RFUIRE ) BISb itk 4R - 455 ActRITa Z k2
—MRE T HiEALE (CBEREA, TEAL SR AAL ABL BB BB & CERE WEERIER ) 455 RE
T2 K. WEWER - 455 ActRITa £ JRAAEE LU InM 85 /S R 7 B8 250 55 0 A0 3R AA 45
H o ActRITa 2 I MIA M S i B S IE AL R G5 G, JFI8 A WV 1), ERLE AT BlPR A ml s 1 s AL
R - 44 ActRITa ZJk. FIEMEIEILER - 45 ActRITa 2RI SEHAFE SEQ ID NOs 2,
3 T 12 F1 13 Fron Al ¥ E £ k. SEQ ID NO =7 #¢#k A ActRITa—hFe, 378 S jtif) rhigk—
k. PSP EER - 46 ActRITa 2RI H B LB 25 ActRITa 5 H LA S5 f4 B LA 41
(155 40, 4, ZE WG FE IR AT S P81 (SEQ 1D NO :8) \ZH AT B IR ) (TPA) BT S
J7%1) (SEQ ID NO :9) B{R4R ActRITa HiS)F41 (SEQ ID NO :10) . 7F SEQID NO :13 H1jfi7=
(%) ActRITa~hFc ZJRHA tPA 71T /751,

[0090]  ActRITa % KM TGRS M A BOw il il 0 26 MZR DD ActRITa 2 BRICAZER IO AH R B
FEHAERNZIRGAT . Seh, R A CAnEe AR CanF #LE Merrifield [FEAH £-Moc 8%
t-Boc 4b2% ) RAL2E G R B . W] BT AL s 225 ) B Rz A BOF T IR, DA% 2
RERY 7824 ActRITa S A BUEL R FHE A REFEDUN CHEIFH] ) HIARLE RIS 7 B
[0091]  ActRITa £ JKIITHRETS AR AR Il It i ActRITa £ JKIFAH N AR E A4
B RAS ) 2 IR R TP I e 3815 o AT AR Bz PR AT IR, DLSE BB 78 Y ActRITa iR
HEGE RN RIE SERIFEDUN CGHEIF)) RIRLEAR A&, fERLS 7 %9, ActRITa
Z KM DhEe R 5 516 B SEQ IDNO <2 B¢ 3 2 I IR)T 41| BA 22 /b 75 % [A]— M & &
M5 . (ERLCEU T, iZThae B R 5% A SEQ 1D NO 2 8 3 M ER 75 A 2D
809 .85% .90% .95% .97 % .98 % .99 % B 100 % [7]— Mk ({12 FEBR 751

[0092]  DhREAZ AR I A1 andG s vy O B E e (i, etk E AR IR A L K
XTAA Y B 1 P A A A D T 52 1k ) 48 K6 ActRITa 2 K (K 45 M UEAT 1Bt sk A . 70 1B 4%
RIS GG I, BRI ActRITa £ kBt K & FARFELE I ActRI Ta £ IR Th Re2s
Wr. M) ActRITa 22 ik W] I 450 4n , 2 SE IR i N Bk slds nk AE i i, W BL&
FHE B DL S st 2 IR B A 2 B B S A R U 2 TR B R A2 R DL 22 2 R B e I
AR B LSS A R R AT I R ML IR B o (9, fRAF AL ) A AXS PR o 1142
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VIIE T AR ORI . IR SF B 3 A AR AR AN BEAH G I 2 ZE IR K N I IR L B He . A
ActRITa Z KN ZEERR T 5 AR RS P AL ThRe ok (R R T I VAL ActRITa 2 kAR 1A
TEA A DRI TR AR ActRTTa 2 IR 7 20 AR N 20 B8 D 25 2 iU g o

[0093] 753 6 51t 5 22 v, A W FIHA A A R AT 25088 1% 22 IR IR RE AL 1R R a8 AR 1)
ActRITa 2 JIRRIG YT BRI FLIRIE 1 7125 o W ISR SR AT B FE, UES | N B0H R — 8k
ZAHEFEAAL 5, 49040 O R B N- B R AT e RATENG — B2 R 240 R
P FUR S ZIRE A, RAWER —X- R IRECR AW —X- 221K (L “X” MEER
FEIR ) , FARIE 1 1 40 Mo e SR AL Ry S e TR o 3 P I X BF AR Y ActR Ta £ Ik 4334T —
MR EZA 22 A TR I Z IRR IS S INBCE #e (EEXT O— LR AL A7 20D SREEATIZ PPk
A7 o TEREFEA RN RIS — B =2 SR AL B — B & AT 1) 2 B 2 1R . 45 s o
(R / BRAESE A B RN ) FEACEMN =P 04 fEER 2R . 0 ActRITa
Z IR IR A3 (R 1) O — by X 2 R B AL A B A AR I 22 1% ActRITa Z k. 1)
iy RIS 0, 2B nI e 22 (o) KSR M 2R ; (b) WF B R ZEEEH] 5 (o) WPBssn
FEFEPA, 4 a0 2 D 2 e T ) IR LB SR L (d) W S R AR IR AL, 4940 42 IR O s PR R I 2 TR
A RIR LRI 5 (o) J5 IRARAE , 491 40 A% PN 2 IR % 2 IR B (2 2 PR o IR IR 286 7 IRk s 1l ()
A 2 el P BRI A o PTG AL A/ BB R LU AP A T ActRITa Z K E—A
R BRI B o A RS AT B 9, K ActRTTa 2 ik 2 58 AL &40 = % PR
SRS I E W) AL T EUR T Bl (N- LRS54 2 Bl L B N- LS LRk RZ ) LLAk
KR 73 B4 ERE (R84, (7] I IR 3 2 L R 7 41) 50 8 o ActRT Ta 22 ik F OB #70 PRI Bl (2 224 A m]
% A Thotakura 25 A (1987)Meth. Enzymol. 138 :350 FTid 145 R PN U1 FN 48 D8 1 Bt ke
SEPR o G IR, ActRITa 22 IR 21 P AR 3 T FH 2R 1K RGeS B EAT V2L, BRI SLB3h ) 19
BE B HUFUAE A 40 o 25 mT 3 N AT 52 30K ) 28 6 12 e 51 5 Wi () AN [R] R R R0 SR Y (pattern) o
— B, BARILE I I W R A A ML R R UG A 2 A T AR ActRITa 2]
FEARALE A B RAL I L A L AR (4 HEK293 B CHEO 4ifid 5 ) hkik.

[0094] AN TN HE— D AU A s AR AR I 7%, e il JE 2B i ActRI Ta 2 R4 & 58748
PR L TN SRR 75 s 4G SRR G0 T 5 8 Th e AR e AR A o I kR4
A PR B AT LR AR B W25 A id A R B B AR R ActRTTa 2 KA, F SCHRAE T 25 F
J 16 A AT GRSy BT i T PR AR AR A . B, FT AT 455 AetRITa BLAKIKBE ) I 16 ActRITa
LR, LAP7 11 ActRITa FLf& 5 ActRITa £ k45 & 8iE T4 AetRITa AT R HI(E 5 1%
.

[0095]  ActRITa 5 JJRBHAR A 13 0 W] 70 25 T 40 M il o2 B30 0k s A AT . A1)
a1, A LAVEAl ActRTTa 22 KR AT Jis 20 IO 08 T8 sl 0 FRY 52 Wi o i 400 JHOPT 48 705 7R X %
o RS ST AAR Jr 9 ) 0 L 8 0 AR B mp U T IR O T R e A g Al e (R, SR A
M) o BbAh, A M T FE1S B BE B E B A IR TEAR AN S IR 40 M . e 40 B I O 4 451
ul, FILEAR ST B T3 e AT ST R M 2R o i 40 MIE FR 30 4 48 i 1 40 w702
K AFEBA M AN N Pk g janT L P N I () AR s2 AR PR P ) Bldias AEHOm:
PR CEIITMERCER S AR B TE ) o JE 4 MR IS T B A7 v nT LAYE — R Z PB4 ActRITa Bifk i
H (HIAEARER ) IR AT VA, HOrl R G4 il LA AE A ActRITa 22 IR / s AR 4K, DA
FATIEH] ActRI Ta BCAR. [RIFEHS, A0/ L E34 T ActRITa 2 Ik, Uk T —Mek %
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Tl &2, 491 G n] CAVPAl b eg ROST S B3 AT T4 R 40 B 2 sl T 2R

[0096] W] A= AR XS T RARAFAES ActRI Ta 2 ik HL A 2 356 2 B8 42 R (K380 /IR B 41
HHIARAR (Combinatorially—derived variants). [EIFEHE, RRAZR] P42 ARK, 1248 R i
P2 B AN IR AR M R P A 2 ActRITa 22 K. AT, 1250728 () 4 1 ] A 2 1 TRHAAE e A
B E FEORIR ActRITa 22 IR HRHR BB 2K S0 1 40 e i R S N A B3 I ANARUE
I RAR AR DA K G i e AT 2 R AT T3 1Y ActRITa 22 KK 32 ok 232 ActRI Ta 22K
IR A, J R 3 AT DA AR S A R ) AR AN, R T ] R R IA R A,
A] SR VF SR A AR A L P A ActRITa 2 KK V. 7 Fe BiG & A, nifessk (g
A ) M/ B Fe #5317 RA2 DL 8 A ) 2 2 .

[0097] W] id it Gt 22 SR A RIS BRI PR ) I 7 AR AL, BT A 2 IR 5 22 /b — 43 1)
WHE ActRITa 2 kP41 4, Al F & R S 4% 1 IR VR S B (e 14 e AN SEDR 4, AT
WHE ActRITa 2 IRAZ 1 IR e 41) A i 40 REAE O B0 2 IR REAT 3R 3K, 83, 7R 0 B KIR Rl &
HEHAMATRE (BHANE R RS )

[o098] W] i £ A 77 Ol I 5% 1 IR e 91) A G £5 R RV I o ] DT 2R e 1) ) 4k
A AT AE H B)) DNA & A AT, SR JE WA U SERDE B AN TS S IR A . )
T EAZ R 1 R A8 g (a2 W, Narang, SA (1983) Tetrahedron39 :3 ;1takura
2 N, (1981)Recombinant DNA, Proc. 3rd Cleveland Sympos. Macromolecules, AG Walton
%, Amsterdam :Elsevier pp273-289 ;Itakura Z& A, (1984)Annu. Rev. Biochem. 53 :323 ;
Itakura 28 A, (1984)Sciencel98 :1056 ;Tke ZF A, (1983)Nucleic Acid Res. 11 :477).
HRER C A T e E AR E R (A2 W Scott 45 N, (1990) Science249 :
386—390 ;Roberts Z& A, (1992) PNASUSAS9 :2429-2433 ;Devlin 2 N, (1990)Science249 :
404-406 ;Cwirla 55 A, (1990)PNAS USA87 :6378-6382; LA K 3 [ & F| 5, 223, 409.5,
198, 346 1 5, 096, 815) .

[0099] k3, WK A H B R AR A AL A 2 o 9, T i R 75 AR R A JEE
I 543 BY ActR1Ta 22 JKARIR, B, N & IR 73 X AL %S (Ruf %8 N, (1994)Biochemistry33 :
1565-1572 ;Wang 25 A, (1994) J. Biol. Chem. 269 :3095-3099 ;Balint Z& A, (1993) Genel37 :
109-118 ;Grodberg 2 A, (1993)Eur. J. Biochem. 218 :597-601 ;Nagashima Z& A, (1993)
J. Biol. Chem. 268 :2888-2892 ;Lowman 2% A, (1991)Biochemistry30 :10832-10838 ; DL K
Cunningham % A, (1989) Science244 :1081-1085) \ #3k 7 X RAE (Gustin 2% A, (1993)
Virology193 :653-660 ;Brown Z& A, (1992)Mol. Cell Biol. 12 :2644-2652 ;McKnight %5
N, (1982)Science232 :316) M FIRAF (Meyers %5 A, (1986)Science232 :613) . PCR 5
27 (Leung 28 A, (1989)Method Cell Mol Bioll :11-19) ;B BENLRAE, ffHAL A RAL 4%
Miller 22 A, (1992)A Short Course in Bacterial Genetics,CSHL Press,Cold Spring
Harbor,NY ;L & Greener Z& A\, (1994) Strategies in Mol Biol7 :32-34) ., #3LrX RAF
(CFER A G EESD ) 2 MEAWS| R EE#s CEWiETE) BN ActRITa 2K
(K771

[0100] A5 0 50 FH 0 0 20 ok s SRR MR R AT 21 IO 21 2 A I 2R R i, BA RO G T
=, H 10 s B A M i R IR 7= 1K) cDNA JE () &% Rl oR . I 2R ARG 8 T iE i
ActRITa % JIRZH G SR A R HE DR B PR A 08 o 75 128 K 2R R PR e )2 A3 FH AR BRI
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AL A A AZ IR PR o e E N AT 2 eI K AR AR A, FH T A5 R 2804 2 20 A 0 >4 1 4 i, JF AR
JI it i P PR U6 A5 2 5 A6 0 P 7 4 Y 265 ERL R 280 AR AH XN 5 5 3 B B 2 T R IR A &
PRl o 0328 BRI 5 B 5 A 22 45 50 E AL 2= 3 Al A 5 A% S IE .

[o101]  7EHELESjlE 7y b, 7R AR SOk 75 ik th A I ActRITa £ ik v] g — 0 A HE 7E
ActRITa Z IR RARAFAE AT BAE MR 2 A IR 18 J5 B0 o IX LSBT FE , (HA PR T, SBEfL
FRILAL  BEIEAL B ER AL IR AL (Lipidation) FIEEAL. &5 5L, (546K ActRITa £ fkA]
AR IR T, R 4 ZRE VIR 2 BB B DL IR G / o SRR SERR TR
ActRITa Z KT RERI LM A G A SO T Ho e ActRITa £ KA (R PT R HEAT I . 22410 ok 22 A
ActRITa 2 JIK BB A2 T XA 40 M 2B B ActRITa 22 KIS, 815 In T AR R] % 88 3 1) IE A3
B/ SIhEEE, AEIKL (44 CHO. HeLa MDCK. WI38,NIH-3T3 8% HEK293) *f -1
KNS AR 2 4 fu 45 # (cellular machinery) FURFAEAL ], 3577 9 16 B LLAfA 15
ActRITa Z iKY IEFIEMRAIN T,

[0102]  FER-LLT5 0, ActRITa 2 Ak Zh e R sl e 4 X s B A 20 —#i5) ActRITa
Z KRN —Fh B 2 Pl A 25 AU Rl B 1 o T Jo R0 T LR A8 i 5 A 3 ) S 491 B (AN B
TRAZEE. Clu—Clu. BN H Ik S # B/ GST) A RENA. A EE. 6 EA AERED
ERFEEX (Fo) Mg A EE BP) sk AIME A A . nlIEPERA 45 R 7 BT 7
(IR PE o B, — e A AR A T e f s o sl & & A . siosimaitein s,
A5 FH S AT (1 FH T AH O 28 5, 9 an 4 e IR — DR I — DA SRR - Bl - A IR . I
Z I RE A L R0 & A5 3, B4 Pharmacia GST 264k 24 H1 QlAexpressTM 24t
(Qiagen) 5 I (HISy) FiG AR 1EA 7y — k), nl bRt & 45 /B LUEUE ActRITa £
IR ERTASE U o - 3G SRS I 55 Ry I ) SE ) B A & Aol de B (404N, GFP) AR “SRArbrac”, Hid
W R AT R S U IR 51 o 5 5 3RAT IRE S 1 v R AR P A B R RN R SR A A i
A45 FLAG VB 25 ML 4 Mot AE 2 (HA) 1 c—myc FRic. 76 L8150, Mo 65 1 2 A &
I B DT A, 480 4065 T Xa R~ F0EE A 1) 180 A7 s, L SR/ AH DRI a1 B 7 Y A i
AEAE, NTTANPRCEA R A . BN & A nT B 8 5 2 Gk o) 25 ARG 45 b
Iy TERELEARIE ST S, ActRITa Z IR S TEANALE ActRITa ZIRHILE S (“FasE
)7 ) FHELE . “RaE” RN NG MRS 0L (anything) , AR 2
HH AR 98D T B 3 B AR B L e B A E S e . L 5 S Bk A ) Fe #4
[FIRh& A &Fh AR T BT R 25430 2=k k. [FIAERL, 5 IS A& A EA TR B
TREIE . AIEE R e RS SR AR 2 R (B, R IUSR ) S5 Re4h i
B (CHR T 54N AED = IhRE ) o

[0103] RN BARI S, A BHAR (LG 7 By FUIR I 10 77 v, HoAT A 5 55 Fe g5k
A ) ActRI Ta R MR AN S5 A B Bk-& 22 (914 SEQ IDNO :6) o

[0104]  THTCPPCPAPELLGGpSVFLEPPKPKDTLMISRTPEVTCVVVD (A) VSHEDPEVKFNWYVDG

[0105]  VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK (A) VSNKALPVPIEKTISKAK

[0106]  GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG

[0107]  PFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN (A) HY TQKSLSLSPGKs*

[0108]  fTikith, Fe 25 A W1 Asp—265 . i 2 R 322 Ml Asn—434 255k FEAb HAA — ek £
MRAZ , FEFEEOLT, B — e M5y (fiin Asp—265 RAF ) AR K Fe 4514
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5 Fe v RS A RE AN THFAER Fe g5iCA AT T %, ELEHIT, BF —1k
ZAE LT (140 Asn—434 RAZ ) HIFRAZMK Fe g5 il T 28 MHC AHK Fe 5244 (FeRN)
[R&5G R AHX TEFAE Y Fe i BT BTt —R3EAR, Fo g BnT 0 5 B/ Bl R
IR IEER R E X, S F A2 BT Fe &5 M A B 0 ok s B A — 3R 1 86 00 31 TE 1k
AR AR E AT SR A

[o109] AV BEf# %, fl-& & A AN oA rT DS B @5 Dh e — B0 R &y HES) . 9,
ActRITa Z JIKA]'E T FUg g5 i BN C- 2R, 8L, YR 45 /] B T ActRITa Z KK C- K
Uit o ActRITa 22 ik &5 M SR S Y 45 A8 SO0 75 AR Al A 2 1 A AH &, 7R — S5 B - BN-2K
Uity B AE S5 I R ] L S A S R IR e 2R 1R T 4

[0110]  FERELLSIE 7 B, FEAR ST IR kA H I ActRITa 2 kAT AL BE 8 12
ActRITa Z K —FP s 2 M. B0, BRIEMHEE & ActRITa 2 BRI IAS 2 8, $8
ActRITa Z KGR 132 B8 /> ActRI Ta Z K E& ABEAEFEAR . SR E B AR EA
PR RS EE (RS, Flan, £95 ActRI Ta 2 JRNIARE R S5 I -G 82 5 ) BEEAL AL s )
&M CELHE, 9, ) ActRITa 2 BKB I 24047 20 ) LU BR KA S0 7y e (L4,
#4n, I ActRITa 2 KR LKAV Y ) o AT IARTE “Aog 507 AU
HEAE N NS g (B Fe) , B FEHE S B TUHE, 4 Wtk K AL G038 43, 8] e
AT, BN O R

[o111]  FEIELESII 7 =, AR SCHTR 77248 FH ActRITa 2 ik 73 B AT/ s aiifb e =, Hooy
BHEHMED, EEANE LT EA. ActRITa ZGE @ N EAZBRE IS 4.
[0112] 3. #4whd ActRITa Z KR

[0113]  ASCIREGMIE AT A TR ActRITa Z K (FIUTm % ActRITa 2K ) , 35
F B DhREAR AR A S AR B/ SE AR . 511, SEQID NO :4 Zfid RARAFLEM A
ActRITa RTPAZ Ik, 1f7 SEQ 1D NO :5 ZwfiE i L ActRITa fubr4iiik. HAR (suDject) #%
BT LU SRR SR RUBE IR o 3XFE AL IR PT LU DNA BY RNA 430 X 2EAZ R ] LATE, 4 4,
il 4% ActRITa Z K7 AT, B B ARG TR (B3R ) o

[0114]  FEFELETTIH, Zibd ActRITa 2 IKIK H bRAZ IR N — 20 BRAF 4 45 24 SEQID NO 4 B,
5 IR AR AL IR o 2 R FF IR 7 51 A 5 A o — A B0 A IR 5 48 2 n s e o A DX 1 1)
J7 51, 150 S o S5 R AR AR

[0115]  ZERELEST 77 L, AR IR LG YT SRR FL e i 77 2, HA# 55 SEQ 1D NO +4
85 B %D 80%.85%.90%.95% .97 % .98 % .99 % 8% 100 % [A]— M (1143 B sk A R
Hl)o AARIBRE AN RS PEME .5 SEQ ID NO <4 5 5 HAMUERT4. UL SEQ 1D NO :4
8¢5 FIRARFIFEAEA R BHINE Il 2 o FERE— DR S 7 S, AR SCRTIR LR 751 vl 4 4y
BEAMN /85 R T ARG, 80E 7E DNA T,

[o116]  FEI B SLHE T &, FEAR SR kb H I O SRR 1E B M I 44 T~ 5
SEQ ID NO :4 8% 5 Fi7r I H R 51 SEQ 1D NO =4 8% 5 () B N7 88 Bk AT 29 4%
HIRITA o ARSI 0 B AN 7205 25 5 BRAF A8k DNA Z8 AT 11518 17 45 1172 v] BLAZ 4k
(%o o, AT7E 6. 0x EALE / AT IR (SSC) & 45°C N T 244, R S5 7E 2. 0x SSC.50°C
BRI o I, Pk A IR AT G ER A MRS PRI 2 2. 0x SSCL50°C & s S TR 2
0. 2x SSC.50°C .o M4, YEVE AP B KRS P IR A% S AR IR =35 (29 22°C ) BT 2 m ™ 4%
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FAFHIZ 65°C o U BEAN Eh R] FARAL, B R A BRI B — IR IR IEE, T A& ) — A&
o AR BSEE T S, ASCHTIA TR A IR AE 6x SSC =R FIAR™ 4% 45 1F T 242,
SRIGAE 2xSSCLE L FHESk

[0117] B FELE MR I AN E T SEQ 1D NO 4 805 AT~ BR 1) 7 B A% BR A 2% 8
TASCHTR I 75k o i, VF 2 20 5K BB I — AN 1) IR IT R R o« R AH R 2 BRI 1 25
fh -, B[R] SRR - (A4, CAU Al CAC 9 ZH 2 IR 1) [R] SCE RS ¥ ) AT P EAS e £ 1 1) 2d ik
B Fe A “UTER” AL« R, TR ZERRT FL P 4i e b A7 A6 5 T 50 H dr i B I 2 ZE IR /7
AL DNA P8 2 250k o AT AR N BB B SR TD s 2 S AR IR P ) — A B AN
HIR (222 3-5%MZER ) HIXEEAR 7l T RIS J R AR 57 R AR 45 7€ YIAT AR
FAAE o ATAT A H AL IR AR 7 LA P AR M R IR 2 S AR A R I TE L 2 Y
[o118]  {ERELbSIgl 77 2 rh, AR SCHTIR AL L T LLE R IA A AR th A A e e &2 —
FRE 2 AT AL IR PP . T PERZ B IR P Al A A T RIS E41 . A C
SR T & Mg 3 40 ML i 2 R 2R AL 3 IR IR B DL K G 3 IR v 1 e 4 o irik — ek 22
R 1A% R P 9 1 ] B BN IR T B 3 191 BT 8UE 5 P90 R RS S A
e SR IBFI 2 PR 51) R PR IR AN 211 Fe 51 DA RIS 5 1 BRIE AL T P81 0 AR B 2% FE AN 4K
CAR AR S S A3 1. Tk ash T LR RARFERBE) T, i &5 i —
MR T HITTE RIS B3 1. RIKEAR AL T 40 e s vk (lanoks ) b, 58
B RLH AR A GO o RN R SEE 7T S, BB & AT IE PRI bR I EE AL, L
FOVFIEBEHAL BTG 4R . AT IE B IFR IR DR A A 5T i 4G I B B As FH i i 24
NI

[0119]  FEFHELETT I, A ST d 75 VA A A 3 4 65 ActRITa 22 ik JF W] 45 F Ml % % 3 2 /D
— N IR AR 7 A QR IE AR YRR A D AT T, IR IRk
T ActRITa £ KAIFRIL . PRI, ARTE 1 M e 0 A0 65 18 3 1 15 57 DA R e Rk #5870
o 70 E 58 7 T R A R T Goeddel ;Gene Expression Technology :Methods in
Enzymology,Academic Press,San Diego,CA(1990) . M4, n] 751X 2o AR rh {d F & 7
55 DNA J 51 ] R AR 2 4 N 422 1322 DNA F 41 3858 B RIS 4501 e ) o AT — A, LR IS S
4 ActRITa Z KA DNA FF41) o RS H 2RI 32 1 e 20 B0 45, 0, Sv40 ity 5 AT G 44
BT tet JABN T IR A BN Hum R L R R 18 3 1~ RSV JA B 1. lac REE. trp R4,
TAC 8% TRC 4t H T7RNA ZRG 15| FRIEM T7 AN 1 A WREAR EER A B3+
X\ fd B4 (coat protein) FUFEHIX 3 WM T il MR P ol H B MR B 14 S 30 1
FVEREIR B JA 3 7 (9140 Phob) I RE o — THLRA TR B 3 1 PR R A £ Mk R
B 1 RA B N5 ) i s AL A W S B R R RIS B SEE e ), OIS A& . Y
FRAR, FIR BB T Bk T8 a0 S A s AR HO s £ / elF B RIS R 2R A%
PRIER o BUAh, I 5 R R i 4% DU 5 16 9% DUEUR e ) DK Bz s R gm i AT e de e
(HltnprE = brid ) KR,

[0120] AT 3d IR v I IR 2k Rl s L e B NI 5 AR SR AZ 40 e AR A B (R RE 528 VR
el LB ) B RIS EUA TP P ARSI E AR . H T4 B4 ActRITa
Z IR RIS B AR FORL AL 8ok, B0, & M BUA R an N R A FORL T B IR
2 Al an KAt w ) ARIA I pBR322— fiT A2 UKL pEMBL- AT A2 JFURL . pEX— AT A2 JBORE |
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pBTac— fT A FURL L & pUC— T4 Bk .

[o121]  —dBufy L 30 ) 38 18 2 14 [R) I A 25 08 108 380 44 70 4l v S0 1) SR A e ) R —
Z P E FAZ A M P RIS A 3 876, peDNAT/amp pcDNAT/neos pRe/CMV, pSV2gpt.
pSV2neo. pSV2-dhfr. pTk2. pRSVneo. pMSG. pSVT7. pko—neo 1 pHyg fiTA &4 2 & & B A% 4H
W2 G (R ET LBl At e AR AR R S g) o X SR ) — S ok B 41 B stk (40 pBR322)
(1 AN EEATAE A, AR SETE SR AN FLAZ 40 M rh ) S R A 2 B I B o B0, Tl B IAT 2B )
i FLSk B Wi (BPV-1) 8 Epstein—Barr 5% (pHEBo. pREP- fiTE KA p205) W A T4
HAZA R E AN R e (AR R ) RIERGM LW 7E T R
BT RIB RS IRR PR B o 88 TR A% AL 1 3= A2 400 i R 1025 P 7 12 AR AU R
HEAIE R4 N R IE RS DL — R E A D B2 W Molecular Cloning
A Laboratory Manual, 2 =fi, Sambrook, Fritsch il Maniatis s (Cold Spring Harbor
Laboratory Press,2001). {EFLAENLT, AlRETR LR HFIRIRFRRIERGCRK B EAL
Ko AR 53R 18 ZR G 1K S A4 pVL- AT 2B 2800k (91 1 pVL1392.,pVL1393 HI pVLI41L) |
pAcUW— AT A2k (5] 41 pAcUWL) LA &% pBlueBac— AT/E &4k (U7 B —gal 1) pBlueBac
I11),

[0122]  EALMERISEHE 77 S, Bevh iR H] 176 CHO 40 o b 7= A4 H AR ActRITa £ Ik, %40
Pemv-Script & (Stratagene, La Jolla, Calif) . pcDNA4 {4 (Invitrogen, Carlsbad,
Calif.) Fll pCI—neo # A (Promega, Madison, Wisc) . {15 WHE, H ARIE R @A H T
S48 B AR ActRITa 2 RAEES 7540 o S i 40 fw 2 ik, i n, LU= A 8, gl & B2 B ak
BAREE, MEAL,

[0123]  AAFNEIEH K HAE —FraZ M Hir ActRITa Z K405 551 (4140, SEQ
ID NO :4 88 5) [ 4L L PRI 85 Je (v 1 = 40 BTk fi 5 40 B ] DA A r] Bk ik 20K 40 o 45
W, ASCPTRIP) ActRITa Z KT EAN 40 (an KIAF e ) R e (40 an sk AR 25
RIERG) WU FLah bRk . e S IE a1 40 M o AU AR 5 50
[0124]  ASCERIRUEH] & H AR ActRITa Z KR 7. #a0, F4wbd ActRITa 2 KR IE %
PR YL T2 4 MO P 7038 18 4 R BRI, LAV R AE ActRITa ZJJRER L . ActRITa Z ik
AR AT WA I A A5 ActRITa ZIREIIEFREEFNR G 40 . B0, ActRITa Z kW]
PR B 70 40 j st N Bl 7RI AL 23 b, BOR  R A BRI F 7 B . A MRS SR B e T 40
B FREENILE R o G0 MRS IR B A R IR Ik 0 AN U AT . SR FH A L R K A4k B
HHAR, Al H br ActRITa 22 SR o35 F7 35 18 =40 sy & 75 B9, T R A4 55
TR P B BRI e A R UE L UK SR A AetRITa 2 BRI 2 R AL R e HEPUIA I 42
FEsR Al LLECR S ActRITa 22 JIREIG &5 f 80 & RN s fnaide. (i, A S5 8
FERTH T-4i4k ActRITa—Fe G 1R ) o AEPRIEIRSEHETT R, ActRITa 2o B (e a4l
I SRS B . RIS 77 S, 18— R4 AL (A 0 BRSE LAk, A4S,
W an, AT RN I =Rl 2 I LUR P IR A SO0 Q SRR RIS T IR RE (A
JOTHERH G335 DL R BB s (il o Al ] i i s e i8R S VA #6058 o AN AR ST IE
W], AetRITa-hFe & 24 2 38 i R HERH (380 2 > 989, HLFH SDS PAGE Jll5E > 95%
RIAERE o 24K 2 BLAE /N B R BRATEE N RS b SE IR w7 (R 45 2R o

[0125] £ 5 —SEHi 7 &7, g 2l BT 3 741 (0 an/E =2 ActRITa 22 ik Fr w5 3 73 N
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K b B R / B B DB, 74 ) A, v] VR N 4 e 4 1ok
SRR AL RIS | H . AR E gl b ar 3720 e 8k H im s e 2 25 B, DR
BEaifb i ActRITa Z ik (flf1, 22 WL Hochuli 2% A, (1987) J. Chromatography411 :177 ;i
Janknecht Z& A, PNAS USAS8 :8972) ,

[0126] il 2% Fl A LRI IR B AR AR AT R 1 S0, 3 BRI AR G i AN [F] 2 K7 571
()45 i DNA Jy B, SR ~F 3k (blunt-ended) BiACHE (stagger—ended) ARuiifi4T 1% 42,
L ) P Pl A A B B ) AR o 6 224 P SR I 2 A i e 4 T il Ak D 9 AN RELEE 1)
VN, Vg . TE 5 — Sty S, Bl S R ] R ik AR B 3l DNA & B R R
KA Lo BUE, ALY FHAE AN & S22 8]y B2 R 7= A B PR B e 5 | kAT 2 R
BEI PCR 415, 0 AN 3% 2 26 I8 B Bl i TR KB i & 2R 87 471 (42, 2 W, Current
ProtocolsinMolecular Biology, Ausubel Z& A%, John Wiley & Sons :1992) ,

[0127]1 4. B A4 ZE (alternative activin) Fl ActRITa FEHLH

[0128] AT WEW NAEH IR -ActR]l1a 15 54 S S HUHE 77 8B FL AR 1
TiiF. BT ActRITa 2K, il 42 ActRITa—Fe 2 LI FEPUH, HISE 550
AR 38 T AN 8] T35 A0 2= FE DT AL 52 e L b des 40 i A= S BlAE s (il 35 A = A AT LA
ST B 2RI — FR A 53 35 TR IR S0, BTIR 1A R RERLHE TGF-B BRI
B, B G PR AT T 306 FL Mg 40 1 A2 BP0 1 75 s ), HOE SR A g
3 —ActRITa FEPURI PO A K, WfEPrEiLE (Flun, wEis B, By BT By
U, B ActRITa HLiA, Pl ActRITa A2/ K S\ RNAT BUZBERZ IR, DL A H B RE A 3= Bk
ActRITa FH5, ¢l 2 R IE A 3 —ActRI Ta 455 B LI o 75 L8577 S, A
ez B AR RSP (B E B Juik ) fEARKR T2 a .

[0120] 5 ActRITa 2k (BIAIAIHTE ActRT Ta 2 k) ¥ 3 RN T 5 ActRITa £ k354
Mg G AR ECE e ] ActRITa A~ F HIE 5 & FHBUAT] HAE ActRITa Z BRI TR
Fipiile [FIFEHL, 5L By By B o BR B 2 IR ATAT S U — S AR S 11 s A AR
ActRITa Z5& LA FAERS DL

[0130]  A§i A HH ActRITa 2 JREE G ZR 2 IRAT A I A S, nl ol i Ar AR (protocols)
&P E / PrkPrmig s s Eduik (0L, i Antibodies :A Laboratory Manual,
Harlow il Lane %% (Cold Spring Harbor Press :1988)). WFLahmun ) & el n] @
it ActRITa 22 JRH) Sy SR T 2 REBE 5 | R BTN Z DU R M B, B & S QT S . 47
B BRI T 5002 JR PR R BRS80S 5 BRI N (e B B R o TR K47 A
457 ActRITa BUS L ER Z KIS 50 7 o Fo e it Jee m] A e A I i 2% Bt 37 vh i i o4
W REHEAT IRI . bRYEER ELTSA B Sz il g v T DL eV E A Bt s v EAL Bt iR K
[0131]  7EH ActRITa 2 JRIKPLIRMERIR Sz sh ) I vl AT PTG, HAET Z0n] AZ .
B EZwBESUE. 8T R BEGUER, BTN SR A DUR A 4 i (R
), FE T ARER AR MLl A oD IR S AR AN e (s SR 4N ) BilG DAISRIS 2409
AHL. SRR AU, FHALHE, B0, 28R BOR (W11 Kohler A Miistein JF
K, (1975)Nature, 256 :495-497) . A\ B 4422 £ K (Kozbar 28 A, (1983) Immunology
Today, 4 :72) < LA™ A2 N5 v BE BRI EBV- 28488 B AR (Cole 55 N, (1985)Monoclonal
Antibodies and Cancer Therapy,Alan R.Liss, I nc.pp. 77-96) . 1] 1 Ho 8 40 2% 0 26 F
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T4 5 AetRITa 22 K e M SON IR BTAA (1) 2 A 89 40 B, 1 DAL 120 20 A8 98 40 I ) 335 5%
Yo B ERUR . G FIE DA AR X 5 Fab Fr BCOCEE () i i 4 SIS0 ) ok
FEAEDUE, LEE SEFEPUR (BTG R ActRITa) AHE SIS GY) . ERRSN 71
WM TR JUIE/NRFN ) Z SRR

[0132]  ASCHTHIATE “Hiik” BAE B8 58 B bk, W UHE SR FEFA (1gG. TgA.
TgM IgE %) , I HALHE 50 TR R N 1) S 8 B a1 1) Bl s e 8o oA m A FH o 0
FAR B, FFARTE 52 F AN/ B B R 1R e R A IAE ELVE F R v B PRI, 1R
AR 5 FERP T R RO BT AR 43 ) i A SR A B Bl A £ 1 o U
FREABAREA / BCE A R B AERR 6 SL 45 f 4 Faby F(ab” ), Fab’ | Fv DL AL i@
b RSB e v [L] A/ B VIH] SRR SR BT AR (scFv) o scFy Il 4L el B L i 4%,
CITE A AN BCE 2S5 A AL P . RBEHUAIC S 2 s EPUR. SR e PR Biht
FE AR E AR . ARG EHHUE” Fom MEH o B E AR R KR
RIS HUR SR BRE PR 456 5 1B 49 an B BEBT IR I & B AR DR el 4 NI
Pk, P BRPUA N BEREEAL “EHIMA” ZW.

[0133]  FEFHELESLE Ty Srh, ARSI Ty i v A B ia, ) dn e se R B iR o e fRAlt 17 Ak 3
BRI 7. B, P2 A S 454 ActRITa ZIKBOE 4L 2 2 K1 B 5a I DR K 77 7]
ARG TR g ER R R PEAAEY A S A HOREmTRI e2 M FIPUR Z 0K
MAZN BRERAF = A PUAR BT () an ke 5 R T4 e ) 442%™ AR DA 1) 40 1 5 18 g 4 i il
A VRIS A DU B 2423898, HIK 2 B 222898 , DASOE P A e 45 & bR
(1) 5 v B DUAA B AT IR o« — ELARAR S, 2808 70 T AR 40 R 920 rh 0, AR 106K FH 2 A R AT
A A0 M AR R I A PR B R S BE BRI R IR A o B e BE BRI AR s R A
1t

[0134] TR “ 5 ... Rt ROV EFRACHUARIN , WA Sl I8 PRAR B8, A B RR
PUARTEBOGERPUIR (40 ActRITa 2K ) 5 E B ERYTIR 2 L BA 208 (R Fe ik, Al
FixpiiR 2 A A B AR R A FE A RS 12 B BR DT IR R AFAE o ZEAS BRI 3E
LT, e T e L, T RE TR E S SRR A SR R . BRI IS R
sRfrEaS (52 wESURIHEL ) A8 55 i PR FIAE R N Z IE (cross—teacting
polypeptide) o FHAPLIAE HUIFAH BAE e 7 PG — MR 2 BUE X EZIUR SR PE . R
B AT T o R (AN [R] 536 R M SE IR AT T (R S b, — R B R A 4 10°,107.10°°,
10°M B/ s (RREHE)

[0135]  ih4b, F T Hifh DL & B @ DU I E R W] s i S LA RE M. ol an, dn R
HUEH TR &5 G HUR, WAEE 4 G T e G = e WA 3R AS [F] R H AR IR
PUARMHUR Z A A BAE A, DL 8 HAR T R Pk . SRR AFE ELTSA 3R 1 55 5 114
IARESME (a0, BiacoreT™ 454 5%E, Biacore AB, ¥ Uppsala) 320052 (%,
NI f 2k 22 4% (paramagnetic bead system), IGEN International, Inc., Gaithersburg,
Maryland) & [ 5t EIE S0 38 T 3E Wl 5 BA A S e AL o

[0136]  {EATEALER B ActRI Ta FEHUHIIRZ B AL 5490 2 701 ) S0 045 S SRR WRNAT Fa)
AL PEIZIR (catalytic nucleic acid) MJEMR. IR G Y] LU S8ESOBUEERT . XX
FEAL AL & 5 M (overhang) AR B AMR X, Horp— 258 ) — 4 BEN SBEIT . 5
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FEALA VI AL S B B EAME D RN AL S WTE I I 1 R I BCZEIR S5, BT
TR TE L X . IR AV TS S HAK ActRITa RSP HEEE B, By B
5 B, IR A AE T 1000 A4S A 500 AN ASE R 250 4 AR 100 A EANEE L 50,
35.25.22.,20.18 B 15 ML IRA R X B E AN TR 5. B AN SLE S D> 8 X
TR, FATILZ) 18 & 35 ML IR HAMXIBLAT VA AP &b, Ja 38 & B AR W gt 7
ARG AL H), Bl g is e iR oy . — MRS, R AP HA L 8 24 500 ML AT IR L
BRI, HAT B S K A2 14 2 50 MZIFER . BT A& DNA (R 5l 2 FIAE ;e X
B ) JRNA B RNA :DNA 255814 T2 — 25 BE ] A4 45 DNA FT RNA (VRGP UL B AN Re ] 5 3 2K
DNA B RNA PEME . [FIFEHL, BUREAL 540 LLJE DNA :DNADNA :RNA BZ RNA :RNA, HAT&
—Z% B ] AL DNA FIRNA [FI7R -G UL B AN Re 17 557325 DNA B RNA B E . IRk
G T S FMEMR AR, BFEAE S (RARIZIR T Bl — IR s / shili 4y, B
TR AL ) BUEE 7 (RARILIR NS BREIE #5) ) I— DB AMEM . R R
HUPRALE B AL 16 R4 30 ML IR, Hl A & — 802 ME R LA SGE SLRFIE,
B LAE I3  7E 4B BAE AL S n] Be AL B (0 O IRAL B0 S 018 Ul T 1 LA W)
MNEE I ) HPidAR e . ST RNAL MRS O, 5 B bR ) B AMOREE 5 N
RNA s HAE M. 55— 4857 LA RNAL DNA BT e ik, XURES R BE “ R I8 7 RNAT 422
PRI RUBE AR 18 5 B 18-40 MZ TR, AR IR 21-23 ML IR IR, R
YE Dicer BJECH o HEALVEBRBRAE HEAX IR T L2 A4 B B3 DNA 8, HAE ] A 5 B 1 ) K #4
FRA G TR AR AR, 70 B A% il ma 1R /N BOAE A 52 (1)U FE T 5 4t 4 f o
2 50% .75% .90 % BB £ 10 H bR L« TR AZ R AL & Wi (AR B R BE h 1.5
10 BREEIR o I AT IR FR AN A DR G, 7L e 40 e L Ot e g V1 5 B A 5

[0137] 5. fifi kil

[0138]  ZEILLE T, AR BV K A% ActRITa 2 Ik (I UnmT %M ActRI Ta Z 1K) FiGiL 2
Z IR B NTEAL R —ActR] Ta 15 5 & SR ARSI FI S TR G (2557) . Eitix
Tl i 295 5 72 TG A 0 T DA, DA VPG AT 1 P A 48 s 0 S, R i) A L e 40 e
AR ERAETE IR o XL AW nT LLZEG nah i) (s R PR R ) ik, —
P B PR 8 2 L MDA-MB231 FLIR A MDA-MB231 4l M AR T =90 5 T 1|
B B nid i DUR 7] e AR LR L S B Y K R AR S R MR 4E . (neu
TR LN B AT LA B b 2258 ) B neu #54L A NIH-3T3 40 f i A8 248/ B b, 224540 Drebin
4 N\, Proc. Nat. Acad. Sci. USA, 83 :9129-9133 (1986) frik.

[0139] 5 2 b 5 20 i 1 B o 4 1) 3 AL 20 R0 ActR1Ta 15 5 A& SR A T7 BT FL I
BIT . FERLLSE 77 S, nIUEAT A G W e T 2R ke 4 e A I U ) AN M R PR ELTE AL
F B ActRILa M-SR 2550 5 HE L8 S 7 S, Sz e DA 16 FF 28 e e S P30
Hil Bk > ActRITa ZIKSTEMRE G NEY) . B, ZIME T T 5 HE5E AetRI1a £
RS ERSG GG . Ed— DSty Eh, AP H 57 =8 ActR]I 1a
Z AR A I RE R %

[0140]  ZFfiil s T 22 2 8 1), (H R ARAE A A TF N 25, TS 8 AR 7 AR SC I Hf 4t 1300 00 e o
B AT RN R T EfR . WARSCHTR, WAL &9 (255)) wRA T m 4l & 1k 2%
Tk . B, BARE AT LU TE 7 P BUASN G B RIAFAE A 7+ o Fr il 3L
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TR HAVER TR BE S AL G (25500 ) mla o 240 1t 15 B8 AR s AL e 2R A
B CBIIERIR =), AL 2= (BTN 5, AR OUIK ) , ORI EA 4. A5 18
AL G AR AR IREEAT N L 7 IR 2 IR R B R IR 70 1 AE AR ST
S, MR 2572 715/ T2 2000 /R NN 73T

[o1a1] T AL A4 mT LLEAAS 10 L 8 AR S AR 4R A3, st £ AR 1K) P rh S 10, o o ik 41
et Ik e R RN L NEE e o SNGN U RIZNEN N DY S WEEE R IR EAEr Y ES
e KA A PR EINR 2R Gt A7) B T8 A Bt SRR & I X A7 A8, JCIH ARG 1
WA BT R, (S YAEL AT 2B S WATE, I RA R &Y 0 B A2
Ao AT ERE AR BR FITE Sl BB AR PO R R OO E B R R RA R
MR HEER S WEH K S BB (GST) iR AR ST B4 S .

[0142]  {EVFZ XL S PRIARSE U EREAT IR 1) 25 i o e b, i I e B
(4, DA 25 72 I BN T S AL S S X B i KAk A AR g kAT N 2 (1)
dpnl A AL BRI S AR B ) BRI “RI (pbrimary) "L, KW AEREAT,
LSV PRI MR X 25 2 Al s I AL 547 S (70 1 BRI SCE . Bk, Tk &
Y 2 e T A ) B S T AE PR AR G b m G i e i = B P AR 25 )
Xy B AR, R RIAE ActRTTa 2 K 5L R R 45 & 28 MR oo b
[0143] (LGl H 1, AE 7R 0] PR iR B U v, OSBRI 5 5 8 H B 45 S i L = 10
BT AL ActRTTa 2 kM. ARJR AL G Y H ActRITa Z JKIE S IMA & H
ActRITa FCARHIZAL G o X ActRTTa/ i R AW HIRINATE &340 T TE &30
il (et ) ActRTTa 2 IRANE AL 2 M RS T 0075 % A ERIZC nE
A5 P 25 Pt P TN 510 P 4 (RO AH 2 R R B i 2 AT Ao e b, I m AT X I
T ARAELL AR L o B, £EXT HEIN 2 o, 165 ActRTTa 2 IRV Y I 73 B 48
WHIEAL R, FFAE A IR G WRITE DL T XS ActRITa/ WAL R B S YR RIEAT E 8. M
PR, M E R YRR A AT AERAE, I HOnT DLR IR A o e Ah, R s 40 g $2 Y
PIRIE SR AR 2t R, LR BL A& o2 Il 52 R 4t

[0144]  ActRITa % JRRITEAL 32 2 18] (1 R AW ] L & Al B AR I o 41401, B A
(IR T SR A8 RS b i 88 1 RIS b i (0, P %S\ C BH) LB bR I Y
(i, FITC) BXAEARICI ActRTTa 2 ARER AL 3T ) , il o il € d 1T Gl i I 2EAT 7

=

H,

[0145]  FERLSUST 7 =P, PO MR INE f o e IR RE E# A (FRET) e vl T H#
Sk [ B & ActRITa Z kS A E A MMM E/EHREE . LWEAErRae s,
BT T (PCT A FF W096,/26432 F13E E LA 5, 677, 196) 3 11 %5 &5 1A ILR (SPR) .
F1H AT AR AR AR 1] 1A% S (surface force sensors) FFBLEATIN

[o146]  AHHEAEAHFABHIE (interaction trap assay), HFRA “ X ZAZME 7, W] H T
YR MIREUM S ActRITa Z K5 4 & E A2 WA EAEH 5. e, £EH %
H 5, 283, 317 ;Zervos Z& A (1993) Cel172 :223-232 ;Madura & A (1993) ] Biol Chem268 :
12046-12054 ;Bartel 25 A (1993)Biotechniques14 :920-924 ;LA & Iwabuchi 25 A (1993)
Oncogene8 :1693-1696) » 7EHARIISLE T, WAL R G n] ] T %2R ES ActRITa £
RS GG EA A LR EY (Bl 780k ) . 0B, Vidal 1 Legrain,
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(1999)Nucleic Acids Res27 :919-29 ;Vidal Fl Legrain, (1999) Trends Biotechnoll7 :
374-81 ;UL ZEE EH) 5, 525, 490.5, 955, 280 F1 5, 965, 368,

[0147]  fERLEES T o rp, W 5 A SO AR I ActRITa 8BS 2 2 IKAH BAE g
JIRE RN EY. WEYE ActRITa BUEL 3 2 K2 (8 FAH B AE A ] CUZ Ly BBt
(70 A0, 3K oAH B AT AR 2R K AT AR S A Ak 2 T R 5, Bk Ak T
AR EATHE U bR G I ECAR S5 & DA ECERI B3 (Jakoby WB %% A, 1974, Methods in
Enzymology46 :1) o FEFLEIFNLN, A Gl 2 THLEI I (ol anfs il g5 & st =
8¢ ActRITa 2 IR A PRI 2 ) BEAT IR  IXn] B G AR BORAR 45 & 3k 80, mbdis
B ActRITa ZIRIZERR ] S5HE R (Fla1, B - LI 2O R s 9O R
) S Guadt N\ 40, F T 2k 8 T v 1 0 20k X P AT O 1 BN TR 1 S i R A T O
ko RIS R B I TR 255005, 0 a0, Al B i ek g G IE . nIAE B AR #E [ 2
2 AL BRI v B Bl 2 A DA SR B B R 40 UK RIS O T S S A E . &
A AL A AT A B (032 BRI OB 11 45 B8 1 R AR R AS I

[o148] 6. B PEy6yT H ik

[0149]  fEFRELesjl Ty Serp, AR IR ALE I HZ AR S TR T B B IE R ActRITa
FEHIH) (40 ActRITa 20K ) RAEA T E HAMA T iGT7 sl Ib FLME K 771 X 287772
AT A e R U I s RS BN (TG 2otk ) mva 7 PRI vy o B T —
Br e PR AL T R 5L e BT AU EL AT O R LR 1 s AR 1) 2 M 5 5 il N sl T
FEAF RS B Lo NFEAR G, HE DS PR 3R R 7 B K R RR A% W] REE IR Lot o s i K RS A
FAVFEFRS K s s R (genetic makeup) ARTE 7RSI (W WA ROk £ )
xRS B L B YRR IR A B R IR AR R DL R 2 I i AR S

[0150] AN SCHT FH ) “ TR 7 i SO IE IR T BRI v A A AL SRR T e A
FERS T A VA 7 0T FRURE Aok 2D 5 9 BI04, B AR T AR VA T7 R AR AR, B 35 5 B
JPIE ) — P Bl 22 FPE R BURFIE I A A o 91 20, TIUBS 2L Wi Pl He i o7 I Ve B K 742, B3
A BHE IR AR T

[0151]  RIE“VRYT FLIE” R FaAHX T ARG T7 R B BAERT T 3097 352w ™ E M, BeE R
3 () — R 2 PR BURAAE o AR FF A — 2 BER B2 10T I 8 e sl i R
SN 167 FLIRIE I 25700 n] DU g AR 5 1) — P Bl 2 Mo IR BCRF AR (0™ B PRI 2577
N R, e ALK S i 2 A Bl R 2 e ), L R A A R S T R S A R A A DL R 4
PET B TS R o BRI, YR 7 FLIRE T Ao D Ji 40 o 5 7 sl /D 4 i 73 R 2, B
T T AN, TR IT LR AT R R D g A AT A T B R D R ML (U
FE M E B ER R ELIRE ) RAEBOSE M. R, 8RSy 2, iy SLUE T X R
DAy RGN MR AT SHLHITEOC, 255506 T L B0 280 AT IE T w] SR I bR A
(metrics) B, 19 andes 40 Mok i Lot /Dl Tosb 3808 By T B3O ) L B R
SEERT RN o BT LAYR YT L e B 00 g e 40 e AR R I b 3 S0 AR Ak S AR IR ATL
HITE I o TR F G T B W] A e AR B At T A= SR A FR AL 25 B 3R AL (RS I f 25 79697 25 57 T
R K53 B 43 20 ) B

[0152] MR %¢ B brAE B A SIS S0 MR g 22 o 1 52w N, ] 38 T m] 0 5 0 ) gk 2D B3V
S A/ BB AR BT SR VRl R . 5040, WAL ER —ActRITa FEPUI AT M
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DR SEIR BB A SRR R AR 8 T P 1 AR LR R o AN, EFE BRI T AE A %
P PRI [ 25 (1% 4l 5 e w907 B PR R e L e ) LRSS o A8 BILIRIE W A A 50 B2
() 5 TP PR LI B R 1) RS o

[0153]  [Alit, WAL —ActRITa FEHHI A H T 7R A AL T F 50 1 RO o f A4
Hh Py ERGR SE LIRS K R AR, FF HIEHE PR W] T 18 Wi 8 8 B, G i s N
SEAG) A, 4 EL A 7L T O SRR S s 1 AR 3, 49 FL b RS sl ik CU B 12 W R AR 1
MR . I ALHE BRCAL/2 LR Bl I & Bl E A £ P 5 i LI sl O SR (1 25 R R AR SR 1
B A0 RS b, FIEALER —ActRITa FEHUHINAIT #E A A AL T 5 F LRI 1 i B X
S E R S W R I 1 AR RV T S TZ AR AR RS IA B 3035 540 I,
B L REARE NS Bz EFEATRIFRE R L) s ABI4 2 . Bk,
AL BRI EAR BoRTEALE —ActRITa FEPURIFVHIPE S| AEDEFS (general circulation)
() L e 40 i 3R I R R P T B 3 B SRS U o] A TR FLIR IR R . R
G TR 2 W U SO SE B FUBR I T AT B . SRk, BRLR R SRR
I8 1) DAV T v 1 =5 RS AT YRS e BRI B TR L D U B AR ) A m R AR B B ) A T TR AL
22 —ActRI La FEHUFIRIE D A U 1 b8 4 A% M H0 KU

[0154]  ASCAFFIIEHE -ActRITa 55U (JCH A2 ActRITa-Fc t5 1) 7] H TR IT
sk TR R (RSB SR RS L LB RBEMEIENEE) NI EE. S
# ActRIla #EPiAE T4 7 BA N HPERM AN S FUIRE T A2 8 R MR AR 8 (T
] S5 M TR PR A, ARG LAY A AR e R A DL AR(R 2B MR SR . AR B AT A T
FEHURIETT FH T 9077 BT I O M B0 e R M e e (9] dan o 95 2 52 1 B R s i )
AR SR R Mg e (A9 5 2% A2 AR ) M O 32 2 AR SR E ) o AL ER —ActRITa
FEBHFIE FIAE b A= K R - B 2 DR R 0 e (i, v 3R 0E c—erbB-2 ( XK N
HER-2/Neu) % 22 BRI 1) LI ) IIE 7 e 3G AL —ActRITa FEHUH W IE LR R L T+
= KE CAR TR T 1E 5 FLIR AR 4 i ) s A3 (40 AL AB 5 B) B3 Tt mi /K-
ActRITa 5% ActRITb f¥yfifsRg h JL A H .

[0155] A% B ECIH B8 T AE I H bR BUos ] 3958 44 o he 7 v (A7 U7 b7
7% (phototherapy) 7V FIF-AR) AR Fk, WS -ActRITa FHPU5HIWH T8
I7 ~ TR ~ B SR B Gy o RS BURI AT B E U R/ BT AT, UL 4 s
WIT R/ B AT VRS T B o IXFEEA 1R T W B R FH T A ol A 5T R 1
i, IR AR R R T IR ERE . BN T, LA
I7 (R R B X PRI B 2 PO AN R VAR TP IR N BRI, A T DY 2590 B[R] B Bk
P BG 25 T EE —ActRILa $5H05)45 55— Pl BB I8 2570, DLAE 34 5 i b i 2577
(177 R B RN P8 25 7 48 B b vk

[o156]  { IR H 1, 7T H FHCETUNR T LR A& W HE 2 & K Rr 22 WY g i
I o e R A BERCRG S A T BB e Mk = A S AR (buserelin) | FIVH % S A B,
(campothecin) « REFABIE - REI RS FVT 2R T BRETT A so b e v . SUBR R 28 Ak KAl
Bl P TG M« B TR 2 B ) B L L IR R LR L AR &R (dactinomycin) RAFE R C
1 HERY . AR ERY . 2 PEMh3E (docetaxel) \ 2 R LL A RF LR (M T B MESC ) VT AKFEIH
T K PE LI ERE 7) 2 (Filgrastim) JRUSPIVE  FEU AT HUAL  JRUR MEIE L 60 TP 22 | G th i
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(flutamide) \ 7 PUARVE SRR B 0 & B bk (goserelin) (FRILHR IS LU | e MR ISE
W e TP ER RO R K 2 BE R it e IR S I AR (leuprolide) | 22 JiE
KM & ZER]YT (lomustine) V&I R Z2H B 29 [ L 36750 SRR L 56 1Tl | FR 20 ngt
W\ 22 485 38 ORIEH CKRIC R JE & KRS (nilutamide) i 25 18 M B2l K BV FIER 5
FZBE IR IR R e ) Al T R B2 B Wy AN (porfimer) (TA-R B B 4 28 R 2
BB VBEVE R TR hr B A B S5 R S MR RV SR A SR IR RR S K
EK (titanocene dichloride) FEIARE R MI-ZEK PP 4E AR (tretinoin) (KM KB
ik~ KA b S I R i o

[0157]  IXLEAL T TR A A& P m] 55 T HAE FIALI 43 90 an &40 - AR / diis
51, 49 e SRALL ) (5~ R PR MR IE L3RR T R B A e L 7 T Ath s FORRE B ) AN g 2k
By IR ER (folate) FEPLFNAIAHSCHPHIF ( SHIENE IS B A L IGE0E LW =] fih T A1 2- &
AR (SR Jmis ) sPUIE / PiA 2 22550, B HE R W, B i K AR 16 LYk
(KB KEHWMAKERE ), S BIRRG U R 25 (CRE2E. 21038 ) . KET
I (vencristin) KFH W (vinblastin) i H A M RIEFERMIBEEARA K _-_RHER
(cpidipodophyllotoxins) (AKFEVATF BB IATR ) JDNA B 57 (U i 25 L 22 MY g IR
KRB 2 2 EW L R K T BRETT A A IE % I e (cytoxan)  EAE R
R RAFHR ZRUWE RFHE ST = REIE PR B 5O L K Im i
i (merchlorehtamine) \ 225475 35 OKFCE N WAHS IR RER AN REPEEVE . KR
W JEVA T = CHEERMACEE R FARKFEIE 1 (VP16)) sPiEZR, wlin A %E R (MR
D actinomycin D) RAF =L H A (FEZR) HHAE IR OKIEERE . k& &
WRER OLMER) MeLR-ER M - RN, 45 MR L- KA, #)
HIARE B CA R A BRI 4 ) sPUl/IMEGR) sHUIETE / P 22 53 RpeA 0], 4l an w2
CEIT B LR SR R T R AT ) W SEEE I A A 3 = JEU R (N
A = SR A 28R ) e bR L — FIVH 22 WAHZEMR S (RZER)YT (BONU) K HRB4 .
HEfE A ) (HIESR (trazenes) - AR (DTIC) sHUIGTH / B £ 73 RPUAREY, Bt iR
FAYy (PR SHSEGREY (R ) IR ERE R IR OKRFEIR 25K
BB R ROM (MR A & 25 &Ik LR S e e B Kb ) R 5 A B 5]
(e ttrme RAr S e ) sHTEE TR (R G RO 2 SR e B BN ) 274 g
TR (A8 1 20 2R A1 5 15 TR SRS ) B o T T T S ) T ) D AR 8 A T E LS i L UL
KT B L U B 2y (AR (breveldin)) & didils) (FARsE 2 ik
s siE] (FK-506) 75 2 55w] (FRIHEE 2R ) A MenEng: 2 LR s A8 ) B & T it &4
(TNP-470 G R} AR ) FHAEK R 7 H0d055] (i A B2 AR R 7 (VEGE) FHI57) | B 21 4 41
Mo A KB (FGE) $NHIF) ) s 1 E Bk 3 52 AR BRI s — AL B R s R LEZ IR Pifk
CHHZZBR BP0 ) 40 B S5 A HR A 2415 350 C4E A TR ) smTOR 181551 0 F1 e 44) Bl 47 il

TR AT PR B NOR SRR FLIA R B KO B ) BB (h] A A 28
KAR AR AR L LR AR e IR JE AR FR JERR I ) s A IR 115 5 B SR Al 5] 5 2
REVRHLRERE AT 0N e A BREIGS 71) 5 LS A 0 AR 7)o

[0158] B LE S0 U 2 b, M 057 iR 1 2 AL G 0 A B i m 8 2R R, 9] 4
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(1) “Ifn % 2 B 7 IR TN 37, 9 40 bPGE (Bt e £ 4k 40 M A= KR 1 ) 5 (2) 1% 2k
B F I HR AR, 1 andt B bREGE Boidk s LK (3) P 2 4 B xst I A A2 o R 38 i 25 1 0 a1 551
ALHE IR SR B 57 L BT (basement member turnover) 5] L A B il SR [ e
(angiostatic steroids) T EL B I I AR BP0 /AR PR 5 4 /NSO B 2 1 R
AR (B0 D- F B REARACSE R IR S ) (AR DI BB o TIERZELE. MK
I A2 A HI5772 0 Blood 25 A, Bioch. Biophys. Acta. , 1032 :89-118(1990) ,Moses 2§ A,
Science, 248 :1408-1410 (1990) , Ingber Z& A, Lab. Invest. ,59 :44-51 (1988) , UL & 3£ [ &
A 5,092, 885.5, 112, 946.5, 192, 744.5, 202, 352 Fl1 6573256, M4, A Z Fik-&4m] FH T30
0L 26 2 90 2, BELT VEGF A3 (1) LA AR B ad 722 (1) R B 30 P9 B 0 2% a sl AT AR 4
MR EMH B BAIRE G B BERBUEREAERNEY). A4 5 ORI B (4
WA 4 A E R Kringles1-3) IS 8L (tropoin) YE2E BRI a v B 3 ISP
J5 B Saposin BRI PUAERSILRL (FIUTIH RSB ER) ESTHIE A ZNAEY.
AL (R IE IR ) Me tAP-2 A% O AL 59 A5 1) EM-138 2 HE Al HL SR B N- &7k
a ERZMRYE KR (naaladase) 5. 20, #il4n, 56 H £F) 6, 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 Fi
6, 569, 845,

[0159]  HUk FHEAITIARIME R, Rl e e VA IEAE B I RN / B8Rz JE 4k s 4h T AR I
BIT IR DU . ARSCHTR S HORT LR R BB Z HE LG T 0N, fEA STk
AT ZDECRIF UGG THEDUR, WAL 53 S HE DL T, B4R It FH A% G 7 v 2 i Bt FH AR 4257
AN RS T

[0160] 7. ZiMIZL W

[0161]  {ERLLLSTE 77 b, ASCHTIR TS AL 28 ActRITa FHU5 5 2525 Enl 2 8tk —
ASECLH o 40, ActRI Ta 2 JKA] LA JhZs T B/E A 290050 (RIT A6 WA N4 T . 7]
CAEC il Frids B AR45P057 (subject antagonists) , fik AT 7 (& 1) 75 AH T A s 8 2rh.
[0162]  FEMELLSTE 77 A, ASCHTIR G YT BB LR 0 7 AR A B4 T TR i 4
EY, EAE RN S AT R A 25 . 20, Fll FARWKIET A6 9k 2 RH
PRI R AR BT e AR TS, R DEIE A S E ERA SR
TEAER —ActRILa $5 P2 A EE 7 BRI 257w LS BARKS BRI R 25 7 8d% 74
¥

[0163]  —fkHh, ¥4 B A THEALE —ActRITa $5Hi. &AW E MM 4 &) T]
AE P ZM ActRITa Z K, U5 ZHAK M2 M2y 2% B2 0 B 258K
TSR AR KWL A7 B VR R VR BFL TR 5 B ] S RIS P - T ) S B ) R SR R B
I BOR S BB A, BEn] A Bra A ) G i) S0 SRR ) S50 B B2 I LR 52
(3 0T B BRI BEAR . nIAEA R B 25 A A b R F Gl K MR E 7K M 8 ik
BHEK L2 olE (U A B L s ) R LA ERIR A Y Y, i
s LA USRI ST A ML, Qi BR £ B o R ORI A sl M, 49 o, d e A A AL A R o 5
T P » 8 2 BSOS I 0 T8 e 45 BT 7 T ARORE S, AR I o A P 2 T 3 )R 4 R 3 241
WA o
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[0164]  JtAb, WS BHEH LA CAnFLAR ERAi i) IR A SRR BN .
FEFRCEES T P A SCTIR AL B Y0l B8 REE RS — P sl 2 MG T AL &) (Wl ActRITa
2R ) IR BIRCAZEAL (LR LR ) BUEE T, 0k B A AR g Hidrge
e B E AR o B, BT 5 ] SRR AR R TN ActRTTa 2 K. BESRIL HOR] H 24 iy
HE e B 77 B A AR B

[0165]  FEJFURDRL YL FEIE T AW AH A8 E AL AT BRItk AU M 5T S ULFN 5 1 ot H
PRGN TR BROE S IE iR F T4 a 0 I R] RE 1055 50 RT L Al i 1)
AAEAL S B8 IR RS  BEIR — 45 R K R FLR AR IRET . HE W REMIM RLE Y
A R K HAEZE Y2 580y e SCI, By s S IR I o 120 (R o i 4 A 1 s 4 ok
LR 73 4 R B R RERZE TR ARV B H22 AL 278 U, Bl e 25 (R i K AT A2
B iR (aluminates) BUHEREEE. 25500 AR R LR SR RRRL 4L 44 1 B 4
RILR R A BCE R A SRR =S & v UEA G (ndS - iR - BHR
) HEERAEMIBE R, JFEEATIN L, DA E LR VR R T AR AL n] A
[o166]  {EALLLSL /7 S, A SCHTIR ISP ] L AR EE 25, Bl LU R (B <%
FEF U AR (PSR (flavored basis) , M5 A2 JHE B IS A B e 3 o
B )« TG AL BAE DAy £ 7K BEAR AU A HH AR v V8 B8R A VL 3 1 DA 7K i o 7K
AR LR BA'E Dy T 75 SO 2 B3 (R P A 5, At A IR 3 3 TR R ] -z
J5) A/ Bk AR A, AR S A HUE B AR UK. IEPURI R LI 2y
o~ 2R SO 25 7

[o167]  FHT FUHRER 2 [l AR 2R e AR ALFR AR < 3R RURE 2 5% ) v, — el
Z AT REDUR AT 5 — sl Rl 22 B2 AR () ke b R ol s R A ) A/ B
LU 5 AR AR G« (1) S50 s 50, ety « S IRERE A2 Bl H s i A/ 5
FEMR 5 (2) RhiGhon), e IR AT YE 3R M IR B IS 3R SR FEA s e i BEORE A/ ] oz A 4
J52 5 (3) PRI AT W 5 (4) Ji A5, AR BRI A « I 0% 3 R e B IR I SR TR
L RBRIR AN (5) VAW, g 5 5 (6) WA 151, inZ= i A5 (7) P 7], fn it
M A B T TR T 8 5 (8) WA, B v e AR A 5 (9) VR, i AT A IR R A A
HEBRBE T RS & % A R IR N A LR A s AL (10) BEG. ERREE . A HIATA
TR DL T 29 G IR LR & G2 hin)o AR i i 14 20 & 4t n] DLAEFORTSEIA 78
W 3 P AR 78] A T AR B « FURE S8, LR iRy 7 T R L %

ey
=Fo
[o168] Al 3 IR &5 24 AR AR 77 Y A0 46 24 5 B om0 32 i) LR T LR VA R TR B B 2

ANEbTH o BR TG MR 2 S, AR Rl A 5 A sl A s R SR (kB e
W) IR SLAL TR (U0 LR TR IR LB LR SRR TP R TR
B2 1, 3= 1 ) i (CJTHGRARRE e AR T TR P 24 RO B BRI AT Z BRI )
T DY VR L B 4 BRI L AR I B PR B, SRS B T I TERR R, DR
Pyl LLALE Ve 7], a7 LA TR 770 BHORFR)ROR R 25 50 B R AT B 5
7o

[0160] B TIEMEAL G4, TR &M ] A & &, W LR A 7+ NI SR A8 £ 4 L B
SR L BRI kit 2T 4 3% i S S S B BRSO, SR G
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[0170] A H FASCHTR 5 15 A A Wt m] DL A V50, s 185 50 S 571 FLAL TRl
SIEGR e TR S AP RERR R BB (9 o 2K PR IR L U T K L AL R )
RARUERT LT EIIE o AT A5 B A 50) Cankl & ss ) s A &Y. 4L,
AT IE ik A A FE TR WO R (B R IR R R B ) he e AT S 2 SR
(01711 NAZPRAE, &5 T6 77 BN FLIRE 025 2577 S04 tH 18 B =5 1 &5 P R 22k
S, TR Z O A R B B ARALS Y (1 ActRITa 20K ) IVER . Frk & R = a5
ANPR T BB BIAE RS PR R R TR R g 2 ) DL R e IR IR R . B
CLAT AR R 7 I N B S 2 AL A m] s it oG8 0 J) PR i 25 o DR 25 8B4 T VP AG
SRR R AT WE DN, BTk PR 32 A R AEAS R < IRd (99 KN s I B sl 20 2R 2 03 2% Mk 3 i 4
i 52 AR 25 | I 3 LA B X Sbh B 5 6 8% o I AR I Dt ] A i 4 DA bR & - 5B A
uPA/PATL BJ7KF (i7KSF ) uPA I PATL SER BB K ) LK Her—2 BEERI Y 4 A0 /
B ARE (H 5B HC) Weigelt 28 A 2005Nat. Rev. Cancerb :591-602) , 1] iiE B
FER L L1 A B T W 7w 82 (van ‘t Veer 28 A 2002Nature415 :530-536 il van
de Vijver Z& A 2002N. Engl. J. Med. 347 :1999-2009) .

[0172]  FEREMCS 77 b, AR B IR A 16 77 BT S 1 07 75 1% 5 1 I T AE
TEF=E ActRITa £ JRIFZERATT . ShIRIT I8 ActRITa ZREFFIRT A5 I N FLIR
JE A e AR CanFUAR bRz ) A, A B GG ROR . FH EARIEEA (s
R BRI EUR S ) PISEIE IR ActRITa 2 TFIRIT 4. PLILEHE, ActRIla 2 HET
FUTE T P i 12 A5 FH B 1) G Ak

[0173]  ASCHT#F IR T 2R BRIV T 10 & o 25 280 (A0 00 456 U0 55 JRDZ 0 55 0 R 55
B RNA 5 B (W0 A SR T ) o 04 SR B AR AR T LR B R BO8S SR 0 s SR B IR ATT AR o
FLr AT N A S D] PR A SR B R ) R RS PR T < B9 8 /D BRI v B
(MoMuL.V) & 4 B AR 75 (HaMuSV)  BREFLIR M Wi 5 (MuMTV) 155 G AR B (RSV) o
Z RS 0 SR B EAT] LIS IF (ineorporate) ZANEER . P IX S8 /A T] LLEE R BY
I TR R ISR, CLECT SRR A2 5 S i M o v i ik B g sl 6 i sk 2
JEASE 10 58 SR o B AR LA S ) R ek o A P PR SE B A e o AR AR A
T2 VTR B, W RE S 1 1 22 A% 7 R e 41) i N 300 3% 9 i 56 R 2 v B B o 38 2 L IS
DL F0 70 B ) R S 3 % A ActRITa 2 RZH1 IR 1300 4 e i 5 o

[0174] B, 2RS40 M v FH G i 100 5% S0 5 S5 M2 1A gag poi 1 env (1) FURLIE It 5
T RATS 4 e ibAT B g o ARG IR S i FH 3 I OGR I R B rR ok e % o TR
0 WA 30 O SR FE AR BTN B R

[0175]  HT ActRIla 2T 55— PR IS % R AR AT RS . KRS
WK T2 AW AR R R BRRL A G B2 (Lipid-based) R4, IR A R4 L4
IRAL I FLA IR TR R LA IR LR o AR B I TR R G = IR i . IR ik A L
PN, HLFH VR N FIA S 36326 T H o RNALDNA 152 3 Ry B0 1 Al A 2 A0 K ME 38, 9
DLAE M2y M N A B4 (2 091 W Fraley 25 A Trends Biochem. Sci. ,6 :77, 1981) ,
A8 FH R 0 AR 80 AR R AT 70 R DR 6 B 1) 7 V20 AR 8 N 2 28 1, 23 L8 1 Mannino 58 A
Biotechniques, 6 :682, 1988, JIf JUAZH Al i 2 MR 14L&, Ho Il 528 [, JUH 2
[ Ao nT e B IR sl A 25 R PRI ) SRR I e T pH {3 T
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AN A BH S 5 I AF £E

[0176]  FI T/ A= IR JBUIA IR S 5] 1~ A0 55 WA IR e BE AL 25420 » e T T ooty L e T AL
AR 22 2 1R AR B LN S AR o i L B A e T iR o 4810 as P O R IR 435 B e R
HECRE « A R Tt IO PEL B R — s L A I L el o IR PR PR PRI PRt T BESE T, 9 A B oy
S 40 R S R AN A R S S IR AE AU N R 2 RN

K Hte 11

[0177]1 DL EXSAC R BHIEAT T MR, 2278 CLF (1 S 495 50 45 5 BLAR A 2 B, P B i 11 5
B A9 S AN A2 (o] 3 AR A B 1) R 2 7y T N St 7 55 FF AN R AR B A 2 B

[0178]  Sjfifsl] | :ActRITa-Fc Bi&HE

[0179]  FEiE AR E T — P B A ActRITa i 41 &5 ) S50 W5 1% ActRITa fil& 8 H,
HH w8k at G T N80 WU Fe 25180, B ik 4 3 44 43 0l % & ActRITa-hFe il
ActRIIa—mFc,

[0180]  ActRITa—-hFc(SEQ ID NO:7) 41 F fizn, Haidh 3 CHO 40 )i &

[0181]  ILGRSETQECLFENANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIEIVKQG

[0182]  CWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPYTPK

[0183]  PPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE

[0184]  NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP

[0185]  VPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQP

[0186]  ENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSL

[0187]  SPGK

[0188]  ActRIla-hFc Al ActRITa—mFc & F7F CHO 4l i &P ik . % =Fh AR AT S ¢
IE

[0189] (i) #i4I&FE/Ik (HBML) :MKFLVNVALVFMVVYISYIYA (SEQ ID NO :8) ;

[0190]  (ii) LT EE R EEY) (TPA) :MDAMKRGLCCVLLLCGAVEVSP (SEQ 1D NO :9) ;LA A%
[0191]1  (iii) RARMIFH) MGAAAKLAFAVFLISCSSGA (SEQ ID NO :10) o

[o192]  IEFEMIE KA TPA AT /740, HEA LUT BRI T2 5 R 75) -

[0193]  MDAMKRGLCCVLLLCGAVFVSPGAATLGRSETQECLFFNANWEKDRTNQTGVEPCY

[0194]  GDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEG

[0195]  NMCNEKFSYFPEMEVTQPTSNPVTPKPPTGGGTHTCPPCPAPELLGGPSVFLEPPKPK

[0196]  DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS

[0197]  VLTVLHQDWLNGKEYKCKVSNKALPVPIEKTISKAKGQPREPQVYTLPPSREEMTKN

[0198]  QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ

[0199]  QGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ 1D NO :13)

[0200] XA K LR LR P 41) b

[0201]  ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCT

[0202]  TCGTTTCGCCCGGCGCCGCTATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTT

[0203]  TTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGTTGAACCGTGTT

[0204]  ATGGTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAATATTTCTGG
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[0205]  TTCCATTGAATAGTGAAACAAGGTTGTTGGCTGGATGATATCAACTGCTATGACA

[0206]  GGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAAGTATATTTCTGTTGCTGTGA

[0207]  GGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCGGAGATGGAAGTCACACAG

[0208]  CCCACTTCAAATCCAGTTACACCTAAGCCACCCACCGGTGGTGGAACTCACACAT

[0209]  GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCC

[0210]  CCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG

[0211]  GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGAC

[0212]  GGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAG

[0213]  CACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGC

[0214]  AAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGTCCCCATCGAGAAA

[0215]  ACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCC

[0216]  CCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAA

[0217]  GGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAG

[0218]  AACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCT

[0219]  ATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT

[0220]  GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCT

[0221]  GTCTCCGGGTAAATGAGAATTC (SEQ 1D NO :14)

[0222]  ActRITa—hFc fl ActRITa—mFc #{BH 2 5 T EA KL WK 1 F s, Prid i B sl
A B TR E B UG . N=- RS HE P48 75 5 — ¢ 41) ~TLGRSTQE (SEQ 1D NO :11) . 4
A AT B I — R A A A 0 SRR SR, L REAG A0 A W (R DL R 5 i =R B R 2
AT A (0, Q BIIRRE WS, ZREEUTBE (R ST HERE (a0 DL BH & FAS B (i . prid
afifl n] FH I SRR G P AT He R SE e WRST HERH A 1S I 45 14, ActRITa—hFe 85 4k
Z 4l > 98%, i id SDS PAGE J45 ()4l fE > 95% .

[0223]  ActRITa~hFc Fl ActRITa-mFe X F 14 & B H &y (1) 28 AUk, JCH XS4 25 A AT
FH BRIV B B A8 B A2 P8 GDF-11 BiE AL 38 A( “ActA”) [l 52 7E Biacore CM5 i 7 bo
ActRITa-hFc Fl ActRITa-mFc £& 1 2 A 2 & 48, X 45 & 3647 W 2. ActRITa-hFe DA
5x10™ ffd B w4 (K) Simfb & A, ALL9. 96x10 V[ K, 5 GDFLL 454 (B WK 2) .
ActRITa—mFc BI4T LA,

[0224]  ZEZARBN SIS, ActRT Ta~hFe HEHA8E » 73 325 T KB 1mg/kg 3mg/kg B
10mg/kg 1] ActRITa—hFe & [, 343 BIAE 24.48.72. 144 F1 168 /NI & 55 19 1 IS 0K &
TE5r FF RIS, R R RIE 7784 Img/kg 10mg/kg BX 30mg/kg. 7E K1, ActRITa-hFc
(RIILTE 2 A 11-14 KR, W R LU , 9IRS 5 O T G 1045 2570 28 1mg/
kg 10mg/kg 8% 30mg/kg, 734 111 g/mi 110 u g/mi B¢ 304 1 g/mi) . TEHFIE, M5 1)F
TR LT 14 K, HAEFHAR 25 257 &8 1mg/kg. 10mg/kg 5K 30mg/ kg I I 25475
KAk 251 g/mi 304 b g/mi 8% 1440 1 g/mi.

[0225]  SEJfif5] 2 :ActRITa—hFe 8 (I FEIE

[0226] i AL 4T il JEL AT 5741 SEQ 1D NO :9, 1 ActRITa-hFc &85 (A 7 Fa e 3 Y
f¥) CHO-DUKX B11 40 furh M pAID4 #ifk (SV40ori/ MEoH—F, CMV 55 F ) #ik. #% UL sk
WEAE) 1 T TR 4lAk ) 85 RS 2 SEQ IDNO <7, Fe #i43 J2 tn e 1) SEQ 1D NO .7 Hh iR
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[KIN 1gG1Fce JPAl. MERIR AT &5 R B B PP &H 2 1. 5-2. 5 BEIRIKMER IR / FE/K
ActRITa-hFc &8 A,

[0227] XA AEAL I B A8 PTA IR ) B A T 230 HH 2 R LY - 3 0 RS A )
25-32 REEAEM ( WEL R SEhifs) 3) o« SHERITEA 293 48l rh R IA ) ActRITa-hFc fil
4% E (del ReZE A J Biol Chem. 2004. 1217 ;279 (51) :53126-35) #HLL, CHO 41 MU ik )
YIFONTEAL R B BCAR B S s s At . bk, A tPa BT 3740 Lo fs L& a1 5741
PR SR B &, I3 B 5 R AT TP AR IE ) ActRI Ta-Fe AL AT tPa 513741 $2 4k
A I N= R I A o A FH R AR IR 2 A0 7 AP A 2 B ActRI Ta—Fe, BT R A A
A N— K41

[0228]  sLjifel] 3 : ARl RIS

[0220]  FEBENLAUE BRI BRI h, s SElife) 2 hpniA R A g T . 5T 3=
B H AL TR 8 AR R 48 22 J5 1K Lot 22 4tk o 3 48 A6 B BN 73 il 6 41, B2
FFIE T ActRI Ta~hFe 522 &5 (5 AyE MR 1 A2 RH)) o #lkes T (V) BFEJEHE A
0.01-3. Omg/kg, Z T 457 (SC) HIFIETELH A 0. 03-0. Img/kg. £5 T A X R 4525 120 K.
WUERAETE ANBFITR) 6 D H W, A A RIS 5 2w g AR, I8 AR W 5T b HERR . 254l
VEZ R PEVEOY LU E R B IE G & . B T 25300157 (PK) o ifrz 4, e T8 i Il &2 T i
W) A DA BRId B S FSH K, PEMY ActRITa-hFe IIAEYNE .

[0230]  iZMFFT R BEA HIE ™ E A R ZEF (adverse events) o AR FHY (AEs) — AT
HAE o AEs HIHIP 2 M AHE Sm T im0 S 50 2 50000 L v IR I i L kv 02 LA S
U VANl

[0231]  ActRITa-hFc [¥] PK 73 87 & 7 351 &2 1 2 P 20 A, HOF 33 2 32 11 8 29 25-32 K.
ActRITa-hFe (I T AR (AUC) SFHIEEIEA K, SCHIRLA 252 5, WA F58mk. X
UEER R B SC 2 B 45 251G U7 2N, R & 0k 2 A AH 24 1K AR AR FH R R L - 5
1, (RIS AE TV SRR 25 25 1K Sk LR R 2590 IS IR L WA o ActRITa—hFe SEUPLE | FF
S5 b ) AR R 8 R S R R R G (BAP) TR IMLIE /K ST, BAP S A M AR KK
PRk, PSS BN SR PG C- R 1 29 i 2 1 o RN B A PR IR ME W IR g 5b 7K1
C— AR 1 I J 2 1 S DRORH B A PR IR 1k W IR Bb 2 Bl ibr s . HEmbr& (flan
PINP) B naEdh e 4 A o BAP K18 i iy 25 9030 2 Ak B e s R IR A8UR, , iIX R B AE )
&4 0. 3mg/kg I, S N2 /5114 3mg/keg I, AT SEERAZ A A P (1 AR 2 1 2 dme R AL
N o AE N 2R 5 25 AUC [R5 R THH, ECB0 A 51465 (K *ng/ml) o 7E35 i IR
BKOER, XS AR bR S A KA FR S 120 K. 5iEAEA30H]— 208 L% FSH K P
A7 AR 2 AR ALK

[0232]  Xffd RERI 428 5 & P45 T A7 & 1 ActRITa~hFe 42 22 21, H IR 57 & K
P90 B A R IR 52 o R IRY PK O 24 25030 SR 2 B TR) B 2 1R 501 22 4 2 0 R R IRTAE 9T 4%
S IE . BN, BT M e A ) s g 25T DU H AT, BB R R RE 2.3.4.5 B 6 )
— RIS F AT o AL, H T 245 R00RCR e 230 8 HY 25 ) 7 IV 1R 4% B I [R), ] 285 T 25 280K
RFATHELZ, 2EEF 3 NHSER 2.3.4.5.6 sEFE 12 4 AFIE 42, ta] Xk
NA BT BRI A RIS R B ActRITa-hFe £E A A — R & e AL 5
(osteoanabolic agent) , HAZYI A UEYE & B TE R 3G I F-B W s g 2> o
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[0233]  SEjfifsl] 4 :ActRITa~Fc 508 sk Pl B LRI 55 7% 5 | 1)1 JTAL 2

[0234]  #E A 11 6575 % [ FLMR I 5 B8 B iy, A0 49 1 &5 A8 A8 S B PR B, 19 0 9T 1)
RS, 5 R L WaER .. BATE DL 204 1R 1/ BRAR AL tp il T
ActRITa-Fc (I35,

[0235] ¥ A FLMRJE 4 i R MDA-MB-231 [ME & ( 3l 2287, Kang % A\ Cancer Cell2003,
W5 3 4% :537-549) {EARANEFE, IFAESE B Ky 5x10° 40 M /ml I USSR 40 i . MDA-MB-231 & —
PR EHRE PN (seeding into) ‘B I 51 H BN EMAMR, , Frid i #5855 T S5
IR AL, AERFICIEE 0 R 10 1 1 4035 N 6 FAI i fd i 1k T i Rk S IR | o 7
WFFEIEE 10 K, /b B2 ActRTTa—mFe (10mg/kg/ & JA 2 ¥k / K2 F ) (n=8) Bk PBS & ik
(n=7) o FHIWHEE X RIS By (PTX IMus) LAASE & i 18] B a4 ) o 25 B 1R AR AL, LA
P R . /N ActRITamPe VAI7 4 J8, ARG 3 ARV, W EE B R B iR (5
IR FIAR IR IR B PR ) o ARG X R B BT AL BEHHE 2 T B30T S LA B 21 5
(microCT) FIZHZ %0 H7 o

[0236] 5 AF RN (1) R S AH LL , 26 J0 Mg IRt SRS 1 P S MDA-MB—231 48 Jfa {12 ik 28 3 6 1
JRB P IR R E R R R . Ui (R (1 MicroCT 20T B, 5 1] PBS #4K16 77 1K/ B
(A IR AL ) i AR L, 7 MDA-MB-231 [RJIR B A IR A B I 2 2> 62 % o S5 304 YR 7 AH
b, ActRITa—mFe 397 SECRAIE (naive) JEH BT A MR IR 23 B8 I 70 % 8K 147 %
(PP <0.01) o AxtRITa—mFe 57 1/ B A IPe 128 1B e o &2 5 VER VR TY
(1975 BRI AR AL R AR L (p=0. 39) .

[0237]  [Alth, ActRITa—mFe REIH BB 57 SL IR iR 40 M i A7 R AR OC BB 400 3

[0238]  SLZJfafs] 5 :ActRITa-Fc /b R R I AE UEAF IS

[0239]  fF Ay B Pk 5 IR ASE AR, M DA JE ik o0 PN ¥ B R MDA-MB-231 4 g 51 N /b B AP
TSR ON o B T A K 8 ok it AT BB S I AR S i A T R R T AR . AT AR A R R
MDA-MB-231-1uc-D3H2LN (Caliper Life Sciences) &3 iA7¢ M40 M R, H iR {d H
EYT G HIAR (Caiiper Life Sciences) JEAR NP 0 EE R M IR (T Bl o IX AR
B TVPOY ActRITa—mFe Xy M L B i A2 IR T LR 7 o

[0240] I8 3Ly PN 54 MDA-MB-231—Tuc-D3H2LN i fa 5| N3 26 H L8 s b,
WA 14 R R (BERR #h2% i kK —PBS) ¥AYT, 12 U ActRITa—mFc (10mg/kg,
2 W, B RS ) VAT, AEXT IR 45 25 ET 2 FFARVE ST, SRR SR R . KB4 9
SN SRS B 40 3 ActRITa—mPe 877« JE MM HUBRER /N 5, 3548 & SR ' &
IR DIAS 0 e 13k Jo (1) T Pl o

[0241]  ActRIla—mFc 377 2138 B SE M D H R MR I R . 2158 5 8, 14 Rk
BITHN R 12 ARV IR S A BT B 2 ML 9O6E S, 1 12 LA ActRITa—mFe
TBIT RN R 4 HERBL AR E (B 3) « 92 6aR A 2 B3R AT R/ B 92
A5 5 KL 10 f5.

[0242] 041, ActRITa—mFe ¥G7 52 Mg N )y BRBAFTS « BRI ZR 40 K, HEUAIRYT )
P (14/14) /DA CARIETB0E 22 SR (IR T NGB A BRI RS AR HERE Y ) » 1
ActRITa-mFe ¥a97 /DB R 2 K (2/12) JET- 82 SR M. B3 45 K, 12 A ] ActRITa—mFc
TRTTINE A 3 RET B2 SR L, AAUL A S IR/ RO — R o DAL, FEIX P 1 5L e
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(R, ActRI Ta—mFe ¥G7 P B MR IR H R M4 I TE B, FF e g7 g » XS 3R
B, ActRITa-Fc 1] FH TRI7 0 A IFLIRES , JUHR 5 STk G077, Pk e yr i an
X R JHRE () TR I VAT B AR B AT

[0243]  Sijfiis] 6 FACHE ActRITa Fe 851

[0244]  AFF 524 W02006/012627 (1] 1H Fr LA HiE H (22 WA 55-60 U1 ) (R IEAAG N
AICHE RS2 ) WR TR A SCHTRER 09 7710 LUR B985 Ac RTT, 284k, BARI1IHA
FEARTT LI C- K2l (ActRITa FIMIAM S5 RIS ia 16 DMEEEIR ) MIFR. AR RRI
FRIIRAITFS) O FRIZ B3 74 Fe #4r ) (SEQ 1D NO :12) -

[0245]  TLGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIETVKQGCWLDD INCYDRT
DCVEKKDSPEVYFCCCEGNMCNEKFSYFPEMTGGGTHT CPPCPAPELLGGPSVELFPPKPKQTLMSRTPEVTCVVVD
VSHEDPEVKENWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPYP TEKT I SKAKGQ
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD I AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVESCSVMHEALHNHY TQKSLSLSPGK

[0246] FHATENSH

[0247]  ASSCHTHE KT HE R AN & R B3 R B gl N A SCH A R 225, H s — A~ i
(17 H AR B L R B HLER I AN AR SCHE N 255 — 1 0 S H IR, DAAS R B, R hG A
SCHRATA 5 A HE

[0248]  EARIT I T A 38 AR S it 7 4, (H DL B gt el 15 2R PE A Ui 2 A, FFEME
PR SR, AU AN T 7E 15256 A% Ut BH A58 DL R BRI B SR 5 2 Ja TR R 2 17284k
AR B IR 0 B 9 ] Y 2008 I 22 ORI S SR A5 B 5 (R Iy Ay ], DA R 6 B A 0 ]
AR E o
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[0001]
PR
<110> PZEREHIAERAF
<120> #ELFE-ACTRIIA ﬁﬁﬁi%UlQ%Eﬁgf?ﬁﬁfﬂﬁﬁgLﬁ%ﬁﬁqjﬂﬁfﬁi%

[0002]

<130> PHPH-PWO-018

<140> PCT/US2008/001429
<141> 2008-02-01

<150> 60/899, 070
151> 2007-02-01

<150> 61/000, 540
<151> 2007-10-25

160> 17

<170> PatentIn MRZA 3.3

210> 1

<211> 513

212> PRT

Q213> A

400> 1

Met Gly Ala Ala Ala Lys

1 5
Ser Ser Gly Ala Ile Leu
20
Phe Asn Ala Asn Trp Glu

Pro
Lys

65
Asp
Ser
Lys

Pro

Val
145

35

Cys Tyr Gly Asp Lys
50

Asn Ile Ser Gly Ser
70

Asp Ile Asn Cys Tyr
85

Pro Glu VYal Tyr Phe
100

Phe Ser Tyr Phe Pro
115

Val Thr Pro Lys Pro
130

Pro Leu Met Leu Ile
150

Leu Ala Phe

Gly Arg Ser

25

Lys Asp Arg
40

Asp Lys Arg

55
Ile Glu Ile

Asp Arg Thr
Cys Cys Cys

105

Glu Met Glu
120

Pro Tyt Tyr
135

Ala Gly Tle

35

Ala

10
Glu
Thr
Arg
Val
Asp

90
Glu
Val

Asn

Val

Val Phe Leu Tle
Thr Gln Glu Cys
30

Asn Gln Thr Gly
45

Ser Cys
15

Leu Phe

Val Glu

His Cys Phe Ala Thr Trp

60

Lys Gln Gly Cys
75

Cys Val 6Glu Lys
Gly Asn Met Cys
110

Thr Gln Pro Thr
125

Ile Leu Leu Tyr
140

Ile Cys Ala Phe
155

Trp Leu
80

Lys Asp
95

Asn Glu
Ser Asn

Ser Leu

Trp Val
160



CN 103920139 A

F

5

2/12 11

[0003]

Tyr Arg His

Asp Pro Gly

Gln
Ala
Asp
225
Met
Thr
Gly
Leu
Glu
305
Arg
Cys
Ala
Glu
Ile
385
Cys
Glu

Val

Ala

Len
Gln
210
Lys
Lys
Ser
Ser
Cys
290
Asp
Asp
Ile
Gly
Val
370
Asp
Thy
Glu
His

Gly
450

Leu
195
Leu
Gln
Hig

Val

Leu
275
His
Ile

Tle

Ala

Met

Ala

Tle

Lys
435

His
Pro
180
Glu
Leu

Ser

Glu

Lys
Asp
340
Thr
Glu
Tyr
Ala
Gly

420

Lys

Lys
165
Pro
Val
Asn
Trp
Asn

245
Val

Asp
Ala
Gly
Ser
325
Phe
His
Gly
Ala
Asp
405

Gln

Lys

Met Ala Met

Met
Pro
Lys
Glu
Gln
230
Ile
Asp
Phe
Glu
Leu
310
Lys
Gly
Gly
Ala
Met
390
Gly
His
Arg

Leu

Ala Tyr Pro Pro

Pro
Ala
Tyr
215
Asn
Leu
Leu
Leu
Thr
295
Lys
Asn
Leu
Gln
Ile
375
Gly
Pro
Pro

Pro

Cys
455

Ser
Arg
200
Val
Glu
Gln
Trp
Lys
280
Met
Asp
Val
Ala
Val
360
Asn
Leu
Val
Ser
Val

440
Glu

170

Pro Leu
185

Gly Arg

Ala Val

Tyr Glu

Phe Ile
250

Leu Ile
265

Ala Asn

Ala Arg

Gly His

Leu Leu
330

Leu Lys
345

Gly Thr

Phe Gln

Val Leu

Asp Glu
410

Leu Glu
425

Leu Arg

Thr Ile

36

Val Leu

Leu Gly

Phe Gly

Lys Ile
220

Val Tyr
235

Gly Ala

Thr Ala

Yal Val

Gly Leu
300

Lys Pro
315

Lys Asn
Phe Glu
Arg Arg
Arg Asp

380

Trp Glu
395

Tyr Met
Asp Met

Asp Tyr

Glu Glo
460

Val
Leu
Cys
205
Phe
Ser
Glu

Phe

Ser
285
Ala
Ala
Asn
Ala
Tyr

365
Ala

Leu

Leu

Gin

Trp
445

Pro Thr Gln

Lys
190
Val
Pro
Leu
Lys
His
270
Trp
Tyr
Tle
Leu
Gly
350
Met
Phe
Ala
Pro
Glu

430
Gln

175

Pro
Trp
Ile
Pro
Arg

255
Glu

Asn
Leu
Ser
Thr
335
Lys
Ala
Leu
Ser
Phe
415

Val

Lys

Cys Trp Asp

Leu
Lys
Gln
Gly
240
Gly
Lys
Glu
His
His
320
Ala
Ser
Pro
Arg
Arg
400
Glu
Val
His

His
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[0004]

Asp Ala Glu Ala Arg
465

Gln Met Gln Arg Leu
485

Val Val Thr Met Val
500

Leu

2105 2
@11 115
212> PRT
218> BA

<400> 2
Ile Leu Gly Arg Ser
1 5

Trp Glu Lys Asp Arg
20

Asp Lys Asp Lys Arg
35

Gly Ser Ile Glu Ile
50

Cys Tyr Asp Arg Thr
65

Tyr Phe Cys Cys Cys
85

Phe Pro Glu Met Glu
100

Lys Pro Pro
115

210> 3

211> 100

212> PRT

213> & A

<400 3

Ile Leu Gly Arg Ser
1 5

Trp Glu Lys Asp Arg
20

Leu Ser Ala Gly Cys Val Gly Glu Arg Ile Thr
470 475 480

Thr Asn Ile Ile Thr Thr Glu Asp Ile Val Thr
490 495

Thr Asn Val Asp Phe Pro Pro Lys Glu Ser Ser
505 510

Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn
10 ' 15

Thr Asn Gln Thr Gly Val Glu Pro Cys Tyr Gly
25 30

Arg His Cys Phe Ala Thr Trp Lys Asn Ile Ser
40 45

Val Lys Gln Gly Cys Trp Leu Asp Asp Ile Asn
55 60

Asp Cys Val Glu Lys Lys Asp Ser Pro Glu Val
70 75 80

Glu Gly Asn Met Cgs Asn Glu Lys Phe Ser Tyr
0 95

Val Thr Gln Pro Thr Ser Asn Pro Val Thr Pro
105 110

Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn
10 15

Thr Asn Gln Thr Gly Val Glu Pro Cys Tyr Gly
25 30

37
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Asp

Gly
50

Cys
65

Tyr

Ph

43

210> 4
211> 1542
<212> DNA
213> EA

<4007 4

atggpagetg
atacttggta
agaaccaatc
tttgetacet
gatgatateca
tatttttgtt
gaagtcacac
ctetattceet
tacaggcate
ceeecaccett
ggaagatttg
tttecaatac
atgaagcatg
gtggatcettt
gotaatgtgg
geatatttac
agggacatca
tttgggtteg
ggtaccegga
geattitiga
tgtactgetg
cagcateccat
ttaagagatt
tgttgggate
cagatgcaga
gipacaaatg

<210> 5

211> 345
<212> DNA
213> H AN

[0005]

85

Pro Glu Met

100

ctgcaaagtt
gatcagaaac
aaactggtgt
ggaagaatat
actgetatga
gctgtgaggg
ageccactte
tggtgecact
acaagatgge
cteccattact
gttgtgtetg
aggacaaaca
agaacatatt
ggctgateac
tctettggaa
atgaggatat
aaagtaaaaa
ccttaaaatt
ggtacatgge
ggatagatat
cagatggacc
ctctigaaga
attggeagaa
acgacgeaga
gactaacaaa
ttgactttec

40

Tyr Asp Arg Thr Asp Cys Val Glu Lys Lys
70

ggegtitgee
tcaggagtgt
tgaaccgtgt
ttetggttee
caggactgat
caatatgtgt
aaatccagtt
tatgttaatt
ctaccctecet
agggttgaaa

gaaagcecag

gtecatggeaa
acagttcatt
agcattteat
tgaactgltgt
acctggecta
tgtgectetty
tgaggetggce
tcecagaggta
gtatgeecatg
tgtagatgaa
catgcaggaa
acatgectgga
agccaggtta
tattattace
tcecaaagaa

Lys Asp Lys Arg Arg His Cys Phe Ala Thr
35

Ser Ile Glu Ile Val Lys Gln Gly Cys Trp
55

75

Phe Cys Cys Cys Glu Gly Asn Met Cys Asn

90

gtetttetta
cttttettta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaage
geggggattg
gtacttgtte
ccactgeagt
ttgettaacg
aatgaatacg
ggtgcagaaa
gaaaagggtt
catattgeag
aaagatggee
aaaaacaace
aagtcetgeag
ttagagggtg
ggattagtcce
tacatgttge
gttgttgtge
atggcaatge
teagetggat
acagaggaca
tetagtetat

38

Trp Lys Asn Ile Ser

45

Leu Asp Asp Ile Asn
60

Asp Ser Pro Glu Val

80

Glu Lys Phe Ser Tyr
95

teteetgtte
atgetaatteg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccetatta
tcatttgtge
caactcaaga
tattagaagt
aatatgtggc
aagtctacag
aacgaggeac
cactatcaga
aaaccatgge
acaaacetgce
tgacagctitg
gegataccecea
ctataaactt
tatgggaact
catttigagga
atdaaaaaaa
tetgtgaaac
gtgtaggtiga
ttgtaacagt
ga

ttcaggtget
ggaaaaagac
gcggeattgt
ttgttggetg
ccctgaagta
teccagagatg
caacatcctg
attttgggte
ceeaggacca
gaaagcaagg
tgtcaaaata
tttgectgga
cagtgttgat
ctttettaag
tagaggattg
catatetcac
cattgetgac
tggacaggtt
ccaaagggat
ggettetege
ggaaattgge
gaggeetgtt
cattgaagaa
aagaattace
ggtcacaatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542
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[0006]

<400>

5

atacttggta gatcagaaac tcaggagtgt
agaaccaatc aaactggtgt tgaacegtgt
tttgctacct ggaagaatat ttetggttcee
gatgatatca actgetatga caggactgat
tatttttgtt getgtgaggg caatatgtgt

gaagtcacac agcccactte aaatccagtt

<210%
211>
212>
213>

220>
£223>
220>
221>
<2227
223>

220>
22>
222>
223>

<2207
221>

222>
223>

<4002

6

225

PRT
ANTF5

NTJFFIHE : AR

MOD_RES
(43)
AspEiAla

MOD RES
(100)
LysEAla

MOD _RES
(212)
AsniliAla

6

cttttettta atgetaattyg ggaaaaagac 60

tatggtgaca aagataaacg geggeattgt 120
attgaaatag tgaaacaagg ttgttggetg 180
tgtgtagaaa aaaaagacag ccctgaagta 240
aatgaaaagt tttcttattt tccagagatg 300
acacctaage cacce

Thr His Thr Cys Pro Pro Cys Pro Ala Pro

1

5

10

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
25

20

Arg Thr Pro Glu Val Thr Cys Val Val Val

35 40

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp

50 55

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr

65

70

Val Ser Val Leu Thr Val Leu His Gln Asp

85

90

Tyr Lys Cys Xaa Val Ser Asn Lys Ala Leu

100

105

Thr Ile Ser Lyve Ala Lys Gly Gln Pro Arg

115 120

39

Glu

Asp
Xaa
Gly
Asn

75
Trp

Pro

Glu

Leu

Thr

Val

Val

60

Ser

Leu

Val

Pro

Leu

Leu

Ser

45

Glu

Thr

Asn

Pro

Gln
125

Gly Gly
Met Ile
His Glu
Val His
Tyr Arg
Gly Lys

95

Ile Glu
110

Val Tyr

Pro

Ser

Asp

Asn

Val

Glu

Lys

Thr

45
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[0007]

Leu Pro Pro Ser
130

Cys Leu Val Lys
145

Ser Asn Gly Gln

Arg Glu Glu Met Thr
135

Gly Phe Tyr Pro Ser
150

Pro Glu Asn Asn Tyr
165

Asp Ser Asp Gly Pro Phe Phe Leu Tyr

180

Ser Arg Trp Gln
195

Ala Leu His Xaa
210

Lys
225

10> 7
<211y 344
¢212> PRT
213> ATFF

<220>

185

Gln Gly Asn Val Phe
200

His Tyr Thr Gln Lys
215

223> NTJFFHA: &gk

400> 7
1le 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 Cys Cys
Phe Pro Glu Met
100

Lys Pro Pro Thr
115

Pro Glu Leu Leu

Ser Glu Thr Gln Glu
5

Arg Thr Asn Gln Thr

25

Arg Arg His Cys Phe
40

Ile Val Lys Gln Gly
55

Thr Asp Cys Val Glu
70

Cys Glu Gly Asn Met
85

Glu Val Thr Gln Pre
105

Gly Gly Gly Thr His
120

Gly Gly Pro Ser Val

40

Lys
Asp
Lys
170
Ser

Ser

Ser

Cys

10
Gly
Ala
Cys
Lys
Cys

90
Thr

Thr

Phe

Asn Gln
140

Ile Ala
155

Thr Thr

Lys Leu

Cys Ser

Leu Ser
220

Val
Val
Pro
Thr
Val

205

Leu

Phe
Pro
Lys

45
Asp
Ser
Lys
Pro
Pro

125

Pro

Ser
Glu
Pro
Val
190

Met

Ser

Asn
Cys

30
Asn
Asp
Pro
Phe
Val
110

Cys

Pro

Leu
Trp
Val
175
Asp

His

Pro

Ala

15
Tyr
Ile
Tle
Glu
Ser

95
Thr

Pro

Lys

Thr
Glu
160
Leu
Lys

Glu

Gly

Asn
Gly
Ser
Asn
Val

80
Tyr
Pro

Ala

Pro
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[0008]

Lys
145
Val
Asp
Tyr
Asp
Leu
225
Arg
Lys
Asp
Lys
Ser
305

Ser

Ser

130

Asp

Asp

Gly

Thr

Val

"al

Asn Ser

195

Trp Leu

210

Pro Val

Glu Pro

Asn Gln

Ile
Thr
290
Lys

Cys

Leu

<210> 8

211> 21

Ala
275
Thr
Leu

Ser

Ser

<212> PRT
213> P HEM (Apis mellifera)

<400> 8

Leu

Ser

Glu

180

Thr

Asn

Pro

Gln

Val

260

Val

Pro

Thr

Val

Leu
340

Met
His
165
Val
Tyr
Gly
Tle
Val
245
Ser
Glu
Pro
Val
Met

325

Ser

135

Ile Ser Arg Thr Pro

1560

Glu Asp Pro Glu Val

170

His Asn Ala Lys Thr

185

Arg Val Val Ser Val

200

Lys Glu Tyr Lys Cys

215

Glu Lys Thr Ile Ser

230

Tyr Thr Leu Pro Pro

250

Leu Thr Cys Leu Val

265

Trp Glu Ser Asn Gly

280

Val Leu Asp Ser Asp

295

Asp Lys Ser Arg Trp

310

His Glu Ala Leu His

Pro Gly Lys

330

140

Glu Val Thr
165

Lys Phe Asn
Lys Pro Arg
Leu Thr Val

205

Lys Val Ser
220

Lys Ala Lys
235

Ser Arg Glu
Lys Gly Phe
Gln Pro Glu

285

Gly Ser Phe
300

Gln Gln Gly
315

Asn His Tyr

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

Asn

Thr

Val
Tyr
175
Glu

His

Gln
Met
255
Pro
Asn
Leu

Val

Gln
335

Val
160
Val
Gln
Gln
Ala
Pro
240
Ser
Tyr

Tyr

Phe
320

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile

1

Ser Tyr Ile Tyr Ala

210> 9

20

5

41

10

15
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[0009]

911> 22
<212> PRT
213> REEY

<220
223> REVEYHE: AR HRBIEYIIK

<400> 9
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
20
<210> 10
211> 20
<212> PRT
213> REn44
<2207
223> KEVEMIHIR: KRB
<400> 10
Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Ser Cys
1 5 10 15
Ser Ser Gly Ala
20
210> 11
211> 8
212> PRT
213 NI
220>

223> NIFFIER: &Ik

400> 11
Ile Leu Gly Arg Ser Thr Gln Glu
1 5

210> 12
211> 329
{212> PRT
Q13> NTFH)

<220>
2D NTIFYIHR: &Rt AE

400> 12

42
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[0010]

Ile Leu Gly Arg

1

Trp
Asp
Gly
Cys

65
Tyr
Phe
Ala
Pro
Val
145
Val
Gln
Gln
Ala
Pro
225
Thr
Ser

Tyr

Tyr

Glu Lys

Lys Asp
35

Ser Ile
50

Tyr Asp

Phe Cys

Pro Glu

Pro Glu
115

Lys Asp
130

Val Asp

Asp Gly

Tyr Asn

Asp Trp
195

Leu Pro
210

Arg Glu
Lys Asn
Asp 1le
Lys Thr

215

Ser Lys
290

Asp

20
Lys
Glu
Arg
Cys
Met

100

Leu
Thr
Val
Val
Ser
180
Leu
Val
Pro
Gln
Ala

260
Thr

Ser
Arg
Arg
Ile
Thr
Cys

85
Thr
Leu
Leu
Ser
Glu
165
Thr
Asn
Pro
Gln
Val
245

Val

Pro

Glu
Thr
Arg
Val
Asp

70
Glu
Gly
Gly
Met
His
150
Val
Tyr
Gly
Ile
Val
230
Ser

Glu

Pro

Leu Thr Val

Thr Gln Glu Cys Leu Phe

10

Asn Gln Thr Gly Val Glu

His
Lys

55
Cys
Gly
Gly
Gly
Ile
135
Glu
His
Arg
Lys
Glu
215
Tyr
Leu
Trp

Val

Asp
295

25

Cys Phe Ala Thr Trp

40
Gln Gly

Val Glu

Asn Met

Gly Thr
105

Pro Ser
120

Ser Arg

Asp Pro

Asn Ala

Val Val
185

Glu Tyr
200

Lys Thr
Thr Leu
Thr Cys
Glu Ser

265

Leu Asp
280

Lys Ser

43

Cys Trp

Lys Lys
75

Cys Asn
90

His Thr
V.l Phe
Thr Pro
Glu Val

155

Lys Thr
170

Ser Val
Lys Cys
Ile Ser
Pro Pro

235
Leu Val
250
Asn Gly
Ser Asp

Arg Trp

Leu

60
Asp
Glu
Cys
Leu
Glu
140
Lys
Lys
Leu
Lys
Lys
220
Ser
Lys

Gln

Gly

Phe Asn Ala

Pro

Cys
30

15
Tyr

Lys Asn Ile

45

Asp
Ser
Lys
Pro
Phe
125
Val
Phe
Pro
Thr
Val
205
Ala
Arg
Gly

Pro

Ser
285

Asp
Pro
Phe
Pro
110
Pro
Thr
Asn
Arg
Val
190
Ser
Lys
Glu
Phe
Glu

270
Phe

Gln Gln Gly

300

Ile
Glu
Ser

95
Cys
Pro
Cys
Trp
Glu
175
Leu
Asn
Gly
Glu
Tyr

255

Asn

Phe

Asn

Asn

Gly

Ser

Asn

Val

80
Tyr
Pro
Lys
Val
Tyr
160
Glu
His
Lys
Gln
Met
240
Pro
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
Q13> ANTFPFY

<290
223> NLFHHGAR: &bk

<400> 13
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

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
50 55 60

Cys Phe Ala Thr Trp Lys Asn Ile Ser Gly Ser Ile Glu Ile Val Lys
65 70 75 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 Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
145 150 155 160

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 1le 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

[0011]

44
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[0012]

Ala Lys

210

Val
225
Tyr Lys

Thr lLle

Pro

Leu

Leu
290

Cys

Ser Asn

305

Asp

Ser

Ala

liys

<210> 14
211> 1114
<212> DNA

Ser Val Leu Thr
Cys Lys Val
Ser Lys Ala
Pro Ser Arg
275

Val Lys Gly
Gly Gln Pro

Ser Asp Gly Ser

Arg Trp G

Thr Lys Pro Arg

245

260

Val
230
Ser
Lys
Glu

Phe

Glu

215

Asn Lys

Gly Gin

Glu Met

280
Tyr Pro
295

Asn Asn

310

325

340

Leu His Asn His Tyr Thr
355

213> ANLFE%|

220>

Phe

In Gln Gly Asn
4

Phe Leu

Val

Gin
360

223> NLFFHEIR & Bty gt ik

<400> 14

atggatgecaa
tcgeeeggeg
attgggaaaa
aacggeggea
aggttgttgeg
cageectgaa
tittecggag
cggtggtgga
agtectteete
cacatgegtyg
ggacggcglyg

tgaagagagg
ccgetatact
agacagaacc
ttgttttget
ctggatgata
gtatatttet
atggaagtca
acteacacat
tteeecececan
gtggtggacg
gaggtgeata

getetgetegt
tggtagatea
aatcaaactg
acctggaaga
tcaactgcta
gttgetegtga
cacageecac
geecacegtg
aacceaagga
tgageccacga
atgeccaagac

Tyre

Tyr

Ala Leu
250

Pro

Pro Arg Glu

265

Thr Lys Asn

Ser Asp Ile

Thr
315

Lys

Ser Lys

330

Phe
345

Ser Cys

Lys Ser Leu

gtgetgetge
gaaactcagg
gtgttgaacc
atatttetegg
tgacaggact
gggeaataty
ttcagatcca
cecageacet
cacecteatg
agaccctgag
aa8agCCcgCgs

45

Glu Glu Gln Tyr Asn Ser Thr Tyr Arg

220

Leu His Gln Asp ggg Leu Asn Gly Lys

Val Pro lle

Gln Val
270

Pro
Gln Val
285

Ala Val
300

Ser

Glu

Thr Pro Pro

Leu Thr Val

Val Met

350

Ser

Leu Ser

365

Ser

tgtgtggage
agtgtetttt
gtgttatget
ttecattgaa
gattegtgtag
tgtaatgaaa
gitacaccta
gaacteectgg
ateteecega
glcaagitca
gaggagecagt

Val

Glu
240

Glu
255

Tyr Thr

Leu Thr

Trp Glu

Val Leu

320

Asp
335

Lys

His Glu

Pro Gly

agtettcgtt
tttaatgcta
gacaaagata
tagtgaaaca
aagaaasaga
agttttetta
agecacecac
ggggaccgtle
cecetgaggt
actggtacgt
acaacageac

60

120
180
240
300
360
420
480
040
600
660
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gtaccgtgte
caagtgcaag
caaagggeag
caagaaccag
ggagtgggag
ctecgaegge

ggggaacgte
gageetetee

<210> 15
211> 5
<212> PRT

gtcagegtece
gtctecaaca
ccecgagaac
gtcagcctga
agcaatggege
tecttettee
ttecteatget
ctgtetecgg

213> NLFF%

<220>

tcaccgtect
aageecteece
cacaggtgta
cctgeetggt
agecggagaa
tctatageaa
ccgtgatgea
gtaaatgaga

223> NTLRF#R: &k

<400> 1%

Thr Gly Gly Gly Gly
1 5

210> 16
211> 5
<212> PRT

213> ANTFRH

<2207

223> NIFFHIH#R: &Rk

<400> 16

Ser Gly Gly Gly Glg
1

210> 17
211> 6
<212> PRT

213> ANTIFH

<2207

geaccaggac
agtececeate
cacectgeee
caaaggettc
caactacaag
getecaccgtg

tgaggetetg

atic

223> NT AR & Ri6xHiskrid

<400> 17

His His His His His His

1
e

5
1

46

tggetgaatg
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