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GDF R4 FNR LT ZMBE 4 B = 2R EUE FIBL & N A LATE N4t
YHREIK 2

[0001]  ACHIE & H 201048 H13H , Hi 5 5201080045618 . X[« & B AR AIA K
BF TR 0 5 BH & R RS TR 2 SR

[0002] ‘A TS 5

[0003]  JSg 3 (1) 21 A4 M B AL 33K A7 53 B A S AR 1 2 498 11 4808 i » 20 40 PR 5 v VR S 1)
MATEE, ML & —FE e, AR S A 2 R (p02) FEMit 584 &, kA%
it 28 BT AR pO2 Y B A X 3k .

[0004] B EAIPI 14U M AEFR A LL A M A= B i #2220 BE 3 I 40 B 7= A= o AR S 40 i e
A R AT R AN ) 2D R AT o PP E T e S AR ) P R P A A 3 B L o34 A
TEFBE T 1P o AR TR 250 T, 20 24 i DL 4 5 Ak P 1 e (1) 20 400 P o 1) ok 56 A i, L 2 T
PP CBLFE TR BT BRI 45K B ZH 4UF5 SR) AT 38 N el 2 AR . 41 40 A ) i R
FEO6 T 15 5 0€ 7] 1 AR A M 1) T 18, FEad I — ZR A1) AS [R) B A4 20 i 2R B 3R AT o 20 40 B AR ik
(1) d5e 2B B H B A X R 2 4 B, FLREAGHE N IV » 2% 25 B A TR ek AR FAZ A, (R 2 B0
FSCERAT 2 M ) T 25 o A MLV R R 20 40 PR L T 7K P B3 9 43 40 4T B - 20 4 ) b T b 45
A 1] T RE SOV S A

[0005] R ZL4HA A i 25 (EPO) T V2 AR HE S v HA AR 5 20 40 it A8 Rl ) o B 2 OF
W71 EPO TR 15 X ek 2D (1) 2H 245k 77 (ISR AR L0 40 i 7K P BRI L 21 8 1 KPR AR
ZLAM A SN, o TE AR T EIEPOZK P 388 sk 0 5 A AR BEE v 20 490 A 20 1 A il 41 3k
LT BB TE J o 2B /DN R, HF , EPO 3 35188 o 5 e ) 20 240 e 2 ik

[0006]  EPOFI 2 5 FH J T4 Hd [K 52 148 S e 1) 40 i 3R T 52 AR A ¢ o NEPOSZ A4 35 [K] 4 B
483N LR 1 5 I8 11 Joid , T ¥ R EPOSZ A M W\ NAE N 2 R R A WA 1E , RIMEAE A AR D
RN (S WEELF]56,319,499) 0 FL P40 i o k1 5o 1 4 KEPOSZ AR BL 5 K2R 52
PRTELT A MO A 40 B 1) 55 R 1 SR SR A 1 HEPOSS & JEPOS H 2 AR 1 46 & 5l i M R AR
b, T AR BE FAE P22 2R, A HE AN 1 8 21 40 B PR 358 TP 38 5 A ol 220 ol 20 200 L 1) 3
H0 B 23 4 R0 21 40 B 4E 240 L T PR AR A P T (Liboi%% N, 1993, Proc Natl Acad Sci USA
90:11351-11355; Koury% A, 1990, Science 248:378-381) .

[0007] PR AEATIAE % Pl PRGN K FH &P X 00 B8 4 EPOR S I £L 4 M 7K %, 4 31 FH T
TR YT - 32 M8 — Fh 55 32 PR e B IR 0 , FLARFAEAE T I H 1) I 41 2 1 B4 4 IS T 1E
B IV o AE —SEE L T H L TR EH 2T 40 1) AR R A 4 D R A RE T 51 RS o BRI
H, 2T M4k K T H B RS % (Weatherall & Provan (2000) Lancet 355,1169-1175) .
B AT F 2L 20 M A T R R B R SRR T S8, B el DR O S S Y 4T 4 2 R
. T AT B 22 FRpiE 51D , BT IR RE B4 , a0, A8 1 B Dhe 52 vl AL SE ST VTR T B R
WG CR AR R IR T R UL S BERSAE

[0008]  DAEPOYR YT & FEHE AL — B e & A ETFH21-3 g/dL. 247 2 33 A
PRI, I I697 7 FE08 PR A I 21 8 1 RIZL 20 B S () SE 5T T, FEAS A5 AR T o N AT A
T IEK CEPOFEIE— 1A XL, 2 M R I E T A XEVE I Hor1%8 A\ (2000) Nephrol
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Dial Transplant 15,43-50) .50%LA b A iE i 35 XTEPOM [ AN /2 K Z10% ) R 1 5=
B E AR N (GlaspyZE A (1997) J Clin Oncol 15,1218-1234;DemetriZs A
(1998) J Clin Oncol 16,3412-3425) , UL S A ZI 10%F) B 88 7 B9 A= 25 A1 fB 3 A A Hb
% (Estey (2003) Curr Opin Hematol 10,60-67) .—LE[RIZ, AL4E RAE L AIL4E A == |
BENTAS T VEREEVE DL R HOIR 55 R Dh e et vl 04 22 B VR TT SN « X EPOHRHL I 20 F-HIL il
TR ANV 28 o T R AR HE B v B (I EPO T 500 L5 2 75 28 1 488 im IRV g A= K A
Fd B E RN IET A X KrapfZE A, 2009, Clin J Am Soc Nephrol 4:470-480;
Glaspy, 2009, Annu Rev Med 60:181-192) . [K & &, 3 FEPORIIEIT AL &4 (4141
2B B3R - IR s ESAs) DA AR DL 3t G 6 21 41 B farvE 1) 75 SR I B KR = e B (Jelkmann®§ A,
2008, Crit Rev Oncol. Hematol 67:39-61) .

[0009]  PHth, A FF I — A B B2 P e my B LD 4R B KT i B AR 7 v, ok e
VI I A% ARG 70 2 4 {1 21 0 i 2 ol 25 52 A B 741

[0010] % EAMLIAR

[0011]  ARAFFH A4 Hu it BH , GDF K4 (GDF Traps) A] 5 EPOSZ A3 77 BE A it A (91
1, 76 R ) B TR) s AN [ Bsf ) e P B3 5 DA S B0 B8 8 2 W8 SR A 7 30 DAE 75 B s b b
INZT A B 7K ST (L0420 B AR ) BRYE T 22 1ML o A5 A T A 453 40 #1368 , GDF AR 3R 4 v S EPOSZ 44
WS A e DA D R 3G I 583 v B 2 A R A DR G B A VR T R AT DA R v T
GDF i 35 4 FEPOSZ A4 ity 771 LA L 4% 5 2 St FH IR 1 R0 e R 7 S e sz it 77 R v, 12
&) /R AT A R, DR L B 8 LSR5 & A EPOAZ A S0 73R A5 41 40 B #E /K S, i bt 4
TELE 1 BIAE FH K5 58 8 7K T IR BPOSZ AR S80S AR 5% ) g Il 3t

[0012]  EPOSZ A3 yd 771 vl 388 ik B 5 42 ik AN B PO SZ A% SR 20 400 P 2 ol o 7 S S8 S it 7 %
H, EPOSZ AR 77 2 55 T R AREPORI 165 U L 1R 17 F1 1) — R G R B — A, 9F Hod s
AT P AR Rl R (ESAs) 5 FA T2 AR AATT a ARAATT B ARARTT SR AATT © o FE L 5K
Wi 77 ZE b, ESAs A% & i EPOSE [ 5t (SEPs) MIEPORTAEY) , He HAG R T W EE (1) 25 3h 25 1k (G
KA PR 2 2 1) (ARS8 1 , 720 UYAYT o (darbepoetin alfa) fIF LK 2 —
BEARAATT B o 7E e e S it 5 22 7, EPOSZ AR IS 7R R N A 45 B EPO 2 JIK B ZR B8 AN IH 2N
ESARIEPOSZ AR B 771 o 1X FHEPOSZ AR I 5 751 nT AL FE (H AN R T-EPOI IS AN R PRAB D147 « S [ EPO
ZARBIBENPUR L EPOR LS M35k 1) il B 10 0 S FAE 20 200 P 2 s 3R 52 1A i K P PR i 3k
#h# (erythropoietin receptor extended—duration limited agonists,EREDLA) .

[0013]  7F B LSt 77 22, EPOSZ A4 T 71 W 38 ek 164 5 P R PEEPO ™ AE TR] F il 21 40 i A=
% AN RREPOSZ AR AR 5 o i 40 , IR 58 15 3 (1) 4% 5 (Rl 7~ (HIF's) A2 EPOJE: [R a2 11 P I 14 3 3%
I, BT B A AR T @ 4R R LT AR ] (B AR08 « AR A TF A A E I B FHGDF 4
SR AN A HIF A2 € Hp P 1) 18] B2EPOSZ AR B0 771) 400 G 22 19t 2 e Il 00 01 7R BB 6 Y 7 60 4 4
At BE 35 B T 41 40 A

[0014]  FHX T B ActRIIBECAR QIGDF 1 10/ B 1A & B3 A A X s 2 (B n, s 2 AR/
BSOS 2B) BB M RHISE A AR M4 Ac tRIIBZ IR MR N GDFA 3K 4 o A SCHEIR I AC tRIIB
AR SEGDFH SR, B AE 7 AME R R b , AR AT 2R UL N FESEQ 1D NO: 1AL B 79 HA
P P R B 1 P T s A C tRTTB 22 JBK 1) GDF 4 SR A7) 5 A% P it FH B 388 ) i A 21 48 7K SF o PRkt
72 S 7 R, AN T P 2R SR AR R I GDF 37 38 40 184 o He 3 v 41 240 i A L 40 3K 1 7K F

4
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TRIT 5 B A PR A M B 21 R KPR SR RE 1 V25 IR AR SR A S 1)
FH LR HRiES512/012,65201& , GDFHi 3R AT LA 38 b LA & AR A e 7 &

[0015]  7FBEUE T, AR A TF N BRI AN R AC tRTTBZ BRI GDFAR 3R , (.45 LA & Ml
¥ 3L i A A P 41 AR AL A tRTTB 2 K o AT 3% 3t , AS % BH Y GDE 4 3k 4 vl Bt M A S 5 4t
ActRIIBSZ AR —ANELZ ANELAA , WNGDF8 (. #K 9 ] & B %) GDF11.Nodal FIBMP7 (255 Ky
OP-1) - GDFIRi 3R B B 35 RT 42 H Ac tRIIBIK) — 4 AR A , o B A R I/ i Seh s &= 8
7 o 3% AR A J 7R %) 21 40 B 149 B R PRI 0 T B 3R AR X B L R R R X P R ) 491 1
BFEEARRLT-SEQ ID NO. 1H AL B 79R AL B B A MR 2 LR (40, R AR IRDE A A IRE)
(1) R 7F Bl S it 7 S H , GDF IR 2 KL & R R LR )7 41, HAL 5 SEQ 1D NO:7.26.
28.29.32. 37838 FL L [T ¥ AN 5 1T IR AT — B 22 280%. 85%- 90%- 95% 97%- 98%5K 99%[F]
— M 2 ik, HSEQ 1D NO:7.26.28.29.32.378% 38/ & I /R ¥ 4 M 5 TR AT — B A =D
80%-85%+90%-95% 97%- 98%=%99%[F] — V) 2 KL B, B4 FHSEQ ID NO:7.26.28.29,
32,3738 R IR - 5 Al S A i AT — HL A %2 /080%+85%+90%95% 97%- 98%5K 99%[F] — 14 1)
Z IR

[0016]  FEFELETT I, AN TN A SR AL W1 77, HoA & 5 Ac tRITBREC /A WNGDF8 \GDF11 . i
TE R (B GE &B) JBMP7Enodal 45 & (I GDEF 3R , 1242 b i) 3252 () 44 AT 3% 3t , GDF
Y 5 ActRTIBAC AR LUK T L0k BE 7K KT LIUEE R VAIKT- 10044 BB /R I T~ 1044 B8 /R Bl AIK
TIHEE IR IKASE & o AT e, GDF il SR HIAC tRIIBIE T 4% T , WAC tRTTBMC A4 firk /& 1) 4
WA 5 5 3 A% o T 13X P il GDF 4 3R 40 v A A S A T B IR A8 o (A — , B 3 4, L
HIEESEQ ID NOs:2.3.7.11.26.28.29.32.37. 3885401 & 5% 7 5|1 GDF i 3R 4 , Bl LA
5% HSEQ ID NOs:2.3.7.11.26.28.29.32.37. 385040 2 F R FF 414 % 7180%. 85% 90%-
95%- 97%E99%F] — 1 1) 2 L 1R 7 1 R GDF i 3147, Bl R A S5 F SEQ ID NOs:2.3.7.11.26.
28.29.32.37.388 400 & FEHR 7 51 5 /080% 85%+90% 95% - 97%EX 99%[H] — 1 1Y & I 82
B IGDFHR 3K 4 , Horp AR T-SEQ 1D NO: 1FRL79fI 7 B 2 T itk S JE 8 - B T3 o) 5510 A 326
[FIGDFIRZR I SEQ 1D NO: 26/ & FE IR 7 51 4L sk 3E A [ HHSEQ 1D NO: 26/ & FE /R 4141
Fi . GDF SR Al A0 5 R ARACtRTIBZ Ik e v B, A ik HSEQ ID NOs: 2.3.7.11,
26.28.29.32.37. 3840/ FEHIK £ /010.20830 N EERA Ay, BiSEQ ID NO: 2f(F
H, 2 C-R % 1.2.3.4\580 108 15 L IR Ak Z N-Kim )12 3 4B MR LR - ik
() 22 ok 3 & A XEFSEQ ID NO: 28K 40FIN-A 3 2 28 54N & L iR I C— AR v AN ik 34N = JE R
f) 2% 5 - GDEF 3 0 o] AR5 A T R AR K A HIACtRTIBZ Ik FEACtRIIBZ Bk ) & I IR 5 41| vh
(1) — AR AR (4, FERCAAR LS & 25 R 38h) o 2 BE IR 2 Hh 1 S5 38 T LAAB 2, 4 2R 7L
N B BT AL A b 7 AR I 2 2 IR RS AL, B AR TR SR AEAE I ACtRIIBZ
GG EA NG ST IR

[0017]  GDFHfizk#¥ v LA mt& e, HEA RN — A BIIACtRIIBZ Ik (B0, 1 H —
ML Z AP 5128 5 Ac tRTTBI B 4 45 & 45 /4 380) AN it 2 AR KR (191 Gn e 1 25 4R80 7y
A a4l N REE AR R R 5F) ) — AN B AN e g a0, s R R A5 R
I AT 1G5 DA — T B 22 I« A A RRUE P IR N P A BRI/ T VA SR A e A R E B
SR B Rl R A B 22 AL AT/ B4l AY,  GDF AR 3R b & 25 1 ) A, & e S SR B A Fe 45 1
I, (B A= BY B SR ARAR) BUMIE H 8 H o 7285t 77 20, GDFA SR ik & R (0 & AL T-Fe 45 14
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RN B A Ac tRTTBSS #3ak 2 [8] AR R S5 M A B2 3k o iz AR S5 M AL I 382 3K nT AR T-Ac tRT 1B
Mg C— R (“FE”) AL B R B L5 Z ZEFR M AR 45 74 X, B AT DL AR AN & S5 11 3
£5.15.20.30.508% 5 Z Z IR N T 77 83k ] & & H 2 R AR R R 52 , I 7] LU an
TH AR/ B IR 2 BRI EE T A (40, TGs (SEQ ID NO:13) 5(SG4 (SEQ ID NO:14)
P A B P A1) B 3N H R R L b A S A rT RS AT T A B anR AL AR IE JFLAG
PRt B H AR 7 HIFIGS TR & 4 o 72 FE e St 77 28 vh , GDF AR SRk & 4 B0 & 1 5 7 271 o il
FFHIA R IRACtRIIBRET T 77 1 B U PR 1 5 7 51 o 7 SR L8 St 7 9, 757 41 2 41 41
211 i IR O 77 (TPA) 1527 1 o 72— AN SE Tt 77 2, GDF R SRt & 2 AL 2 X A-B-Cr
FIH F IR 5 1 o B 7 e N-FIC- AR St A FE I Ac tRTIB 22 fik , HL B AH M. F-SEQ 1D NO: 2840
(R R 25131 [ R LR 7 FIAH A o ARNCHS 43 Pl IS N ANAFAE . — AN T — AR IR, I
HARICHS 73 # 2& SBFIR I - AR/ B CHR 4 il 5B r e He3k  H i 2

[0018]  fFithh, GDFR IR & BAA W B W 59— Fh ek 2 Pz i it 20 S 1R ik 2L 1 72 44
ActRITBZ ik : BESE AL E R W K £ AL F AR L e R AR O B R EM R
2 FE IR 5 06 B 7 48 6 1 28 B R DA S S WIAT AR I 88 6 1) R IR » 24 W )53 vl A 2
— FhEL 2 AR AME S, 140 B T 3697 Ac tRT TB—HH &Rk IR AL A 4 o AR 126 B, 2454 sk 70 JE AR
AN EEEE R E YL e FLEh W 40 i & P R ISCDFR 3R YY) , 1X & i i /1 F GDF i 3R 4
[0 R SR Bl F Ak 5 DT 9 2 S5 85 H 1) A R 7 98 87 25 1 R Ak o N FCHOZ Pt 28 8 4 e Zh 56
HL T EL &8 DL IR FL B 2Rk Bk 2 A I .

[0019]  FEFELCTT I, AR A TF N A3 A 2454, oA 3 AU IR 1 245 W ) 550 R0 FH 1 388
NG EEAR ] ol o A

[0020]  FEIELETT I , A N S HEGDFR 3R , HON L 2 el B B Af— 45 & (19114, GDF 8-
SEa) BRI T ACtRTIBZ K o B 038 1R e A4 — 25 - 45 M 385 1) GDF 4 3R 470 mT A, 465 451
i, 7E NActRITBZ L Fg bk FE NE37 \E39.R40 K55 .R56. Y60 . A64 K74 .W78.L79.D80 . F82Fll
F101[— A EE 2 A4 (G5 A0 T-SEQ ID NO: 1) AT 3% Hi , o5 3% (1) e s — 4 &5 &5 A4 33 A o
T-ActRTTBSZ A4 By A Y Ak — 25 4 &5 A 3 n] LU A X liC A4 4nGDF8 /GDF 1 1 3G Iy e #6444
T HEBN B L AR ST R X e S AR 1 i AR R AR -4 A 2 R SORH LE TGS R GDR LT GF HL
BRIt , 300+, GDES) fr) 16 3 : K74Y JK74F K741 .L79D.L79EFIDSOT . %1 5 4% H A A0 I &%
B NS 245 S AHEL T GDF1 1A EE 451 : D54A K55A \L7T9ARIFS2A . SAK (GDF 11 A1 %) 45
At P T DU B R R DX ek I T 4 A ) Sk X 3, DA R B aE I N FHK 7T4A SR AR
T 380 o 51 B FC AR 25 208 A0 D 1 S AR P I e R A2 A0 4 - R40AVE3TAR56AW78ADSOK
D8OR-D80A D80G D8OF \DSOMANDSON - 5345 7] 2H & LA S EW B 28 1 380 S o 51 4l , 5 MIGDF 11 < 387G
RGNV 2 RADN B4 & BA SR O AR, IF HLER L, EATRT 5 — G hnfic i 25
A1 AR A DL P AR B FE ARG 1 1 1 S 3k 1 45 6 B 1 5o AE AR Ve VR S it 7 B, GDF A 3k
VA2 B LTIDENLT9ERAF I Ac tRTIBZ JIK , ATk HIC & A4 1) Z R B EAR VAR N Bl 2%
[0021]  fFikth, f 7 ol B ) A — 45 & 45 M 3B GDF SR A I H TR = 45 & K S
FT-GDF84, & (1 Kalty bl AR T 7 Az Y R A - 25 & 4 3y b o 22 /02 .5 108 B 2 10045 &
AT 1, B 2 o0 () C A4 — 25 6 65 38 0 GDF il SR 4 B A 1) FH T 30 30E R 1 1Cs0-5 H 1410
#IGDF8,/GDF 11 11 TCs0f1) bt A% T~ B 28 BIAC tRT IBRC AR -5 & 45 M3 o 2 /2. 5. 108 EE F 100
e o AT b, B B KU (R BC AR 25 A 45 A3 GDF SR P L 5 FH T 4 B0 R (1 T CsoH L 22

6
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/25,108 2 10045 /%A TCso 01 HIGDFS /GDF 11 . X LEGDF A 34 1] LA 2 A0 4% S E 3R B A Fe
gh R (B A BB SR AA) FI Rl & B A FE SR LB LR, 8 m] ¥ PEGDF 4l 3R 47 & GDF8 Al /B8,
GDF L1R 5577 G lFF)) -

[0022]  HeGDFHfFRYIUN 2% 58 AL AT A FISEQ 1D NO: 1:i39f-JActRIIB/Y 4143 A
5 Z MR 4 I GDF R SRR & 5 1, Fo P AT AR A tRIIBIF 4 #H . T- #2465 T-SEQ 1D NO:
158391 Z IEFR21-29 7 [ AF — (R 44 T SEQ ID NO: 133922-25) F1Z& 1-F-SEQ 1D
NO: 1E(39H) AR 109134 fAT— B FP 51, I HH A 72 55 1 40 B 89 70 #r o GDF 4l SR W) il
& R O 2 R SR RN/ BGDF L1135 544 5 . L IRGDFH SR Rl & 1,
f74E E ActRTIBA % 40 AH S T2 45 T-SEQ 1D NO: 1BG39M) 2 220297 AT — (T e
45 FSEQ ID NO: 13(39f#22-25) FIZ 1EFSEQ ID NO: 18{39M) % ZEfZ109-133H [T — 11
JF 5. FIRGDFIE SRR & 2 1, Hoh 742 1 Ac tRIIBII B 43 AH R T2 45 T-SEQ ID NO: 18%
3OMI R IR 2024 AT — (R M2 45 T SEQ 1D NO: 13K39f122-25) fZ1k-FSEQ 1D
NO: 1E(39H) & FEMR109-133 IAE— K P41 . EIRGDFiskMat & &8, b TR
ActRITBI#E 43 MR #2468 F-SEQ ID NO: 18390 & FEmE21-24 (4F— F1Z& 1EF-SEQ 1D
NO: 1E(39H) & EEMR109-134 IAE— W P41 . EIRGDFikMf & &8, b TR
ActRITBI#43 HAR #2468 F-SEQ ID NO: 1839/ & FElE20- 24 (I 4F— F1Z& 1EF-SEQ 1D
NO: 1EG39MI R EEIR 18- 133 ME— 5 41 LIRGDFHRYIA & & A, T4 H
ActRTIBAI#4r HAR FH246 TSEQ 1D NO: 18k39F) & IR 2124 (AT — F12& 11 T-SEQ 1D
NO: 1E(39H) & EEMR118-134 HME— W 4. EIRGDFikMa & &8, b TR
ActRITBRJ#E 4 #HRL T #2465 T-SEQ ID NO: 18391 & #2220 24 (AL — A% 1k TSEQ 1D
NO: 1EG39MI R EIR128- 133 IAE— /7 41 LIRGDFSRYIA & & A, T4 H
ActRTITBAIEB /3 MM T #2845 FSEQ D NO: 18{39f1) & FEMR20-24 7 (i 4E— FZ 1L F-SEQ 1D
NO: 1EG39MI R EIR128- 1337 AE— /5 1. LIRGDFHSRMIA & & A, T4 H
ActRTIBAI#34r HAR FH246 TSEQ 1D NO: 18k39FI & IR 2129 (AT — F12% 1= F-SEQ 1D
NO: 1E(39F) R FEM118-134 HME— W FF 4. EIRGDFikMa & &8, b TR
ActRITBRJ#E 4 #HRL T #2465 T-SEQ ID NO: 18391 & AL FR20- 29 [¥4E — A% 1k TSEQ 1D
NO: 1EG39MI R AR 18- 133 AE— /5 41 LIRGDFHSRYIA & & A, T4 H
ActRITBI#43 MR #2468 F-SEQ ID NO: 18G39(K & FEmE21-297 (I 4F— F1Z& 1EF-SEQ 1D
NO: 1839 & FMR128-134 HME— W 41 . EIRGDFikMa & &8, b TR
ActRTIBII &R /> AHR. T 245 F-SEQ 1D NO: 1[I EEAR20- 29 I4E— £ 1EF-SEQ 1D NO:
15039 A FE R 128- 133 AR — I FP 71 o & NIV L, #2468 T-SEQ ID NO: 133911 22-25(]
F AR A R T 2 ANACtRTIBA B M AME i) 2 1 5 (R0 V7K o 2 — AR I I St 7 52
d, GDF SR & 25 A 0 & 245 TSEQ 1D NO: 1EE39H) % JL i {7 B 25 MZ% 1 F-SEQ 1D
NO: 1BR39R) AR AL B 131 M E LR T 51\ B A b B R R 7 51 4H a1 B R R 7 )
LR AE i — ML SE T S, GDF i 3RY) 2 IR SEQ 1D NO: 7.26.28.29.32.378738H]
REER 7 A B A b B R T I . IR GDF 4 SR il & 8 1 AT — T AR
7] Z 3R A . IR GDF A SRR & 8 3 v A — T R A8 R B TeGEE BE A fH 7€ X AF e 45
I SV 38 23 o B IR GDFAR AR Pt & 2 3 v AR — 7T 60 5 fEAH R T°SEQ 1D NO: 1HAiz
BTN E R P S LR AT IR U & A X T-SEQ ID NO: 1/ —/NELZ NS I U FR HL
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AR RBE A -

[0023]  HEGDFHfiFRAER A SN =58 . A 35 5 SEQ 1D NO: 1391 2 R 29- 109K J5+ 51
HA 2 /080%[A — 14 1 28 B2 82 7 ZI K GDF A 3k M 1 ot , Frh AHRRLT-SEQ 1D NO: 1HI 641 fir
B ERELK, 7 H I A GDR SR B [ 7R 28 T 40 A 2 Bt v 300 1) 36 e 38 2 fR0 A 2R/
BUGDFLIAE 516 5 o HIRGDFH 3R 8 1 o, Hrh AT T-SEQ ID NO: 1391 7 41 () 22—
MNRAAL T RS & AR 2 Ak o EIRGDFHERY) & A BT, Hrh AHXS T-SEQ ID NO: 18% 39/ J7
FIH 2 b — AR T AR S5 6 RN I DR 53 1) 324K o EIRGDF 3R a . o3, e rp AR
T-SEQ ID NO: 18391 JF I 2 /b — AN AR IR | R IR — A a2 M B AR K74,
R40.Q53.K55.F82FIL79. FIRGDFHiZRME A 5T, Ho A & [ FRAEAS [ T-Ac tRIIB¥ P I 1N
X=S/TFFHIHIAL B UL R AEFCAR 45 & 148 2 AN AL B AL S 2 /b — AN-X-S/TF 51,

[0024]  HEGDFH3RMIAN S % & . 5 5SEQ ID NO: 185391 & FE#229- 10911 751 B &
1>80% ] — 14 (1) Z A L 7 71 B GDF AR Sk 4 [ o, H HL I A i 8 B il AE AN ] TActRTIBE
TRMEN-X-S/ TR IR B UL R IERCAR 45 & D 48 2 AN AL B B & 20— N-X-S/TF 41, =
RGDFH $E4 , Ho A GDF i $R 9 85 (3 JlRAE AR, T-SEQ 1D NO: 18K 3947 B 241 47 B AL &N, I
HAEFRTSEQ 1D NO: 18439047 B 26 194 B 7 SELT, 3 H I Hh GDF i 31470 75 22 T 4l Ha 11
A3 HT H I S 2 T BRI /BRGDR L L B4 5 . FIRGDFHE 3R Y , Hh GDF R 3R 4
W E FEAHRLT-SEQ ID NO: 1839/ B 641 A B A % REK. FIRGDF3RY) , HoAHACtRIIB
W E FEAHRLT-SEQ 1D NO: 18397 B 79/ A7 B A &% DELE , 3¢ H I A GDF SR £ 5L T4
L P B e 00 3 3o SO 5 1 T B BN/ BGDR L LIS S 4% 5o IRGDFI R4 , Ferb kXS
F-SEQ 1D NO: 18391 J7 51 (1) 22 /b — A ARAb 2 AL T FCAR LS & D 4S9 AR SF A8 4L . 1 IRGDF
IRy, Hor X T-SEQ 1D NO: 183911 /7 HIf 2= /b — AN B R EEH F A — A2
A7 B 12K : K74 .R40.Q53 K55 F82 LTI, L IRGDFHi#RY , Horp i (1 e it — b & 5 5
PEI > A B o FORGDF IR A & 8 1 AT — T VR A R SR AR F= A= o - IRGDFHi R4
AlA B AT — ] B 8 R E TG B 1 1H 52 [X QP e 45 #3858 3543

[0025] 7 ELET7 T, A A TF N B FR AL 9w AUGDF i 3R 2 BRI A% R « 70 5 ) A% HF IR v A0 5
40 b SCRTIR i R A M GDE 4 3R 40 22 BE ) 9 i 13 51 o 48 2, 43 25 RO AZ R mT L 55 2 i GDF 47 3
WIEI T 5, iR GDFi IR M) B & B — AN Z A7 5128 510 77 71 I Ac tRTTB 2 ik () i &1 2k
(B, Be AR 45 & 25 K930 5 DL B Gt ActRT TBZE Ik Ft 34040 T 4 S 1 s s Ay 3 AR / B J 3 )
FEBN B 1 58 A A 15 B8 35 A M Jo 3 B 57 A L 1 -5 5 B 3 g 3 i i g 4[] Y ¢
IEZ 6T 5 a0, ZmASGDF IR ) 73 S I 2 H IR AT A5 2 KACtRIIBEZ X HIR 741, 1
m, B —NEEZ AL RHSEQ 1D NO: 48 i e 2, frid 7 B 2 H it — a8
1037~ R 2 BT 22 /D 7S H M R AL 5L e AL B 0 35 S & 1580 1, AT 3 2 4% 1 IR 1 B
B AR AT H Rl A 2 A A tRT IB I AL 3843 (1) I M8 o AR STA T B A% R AT LA T 4584 Hh 3%
B2 R P TRIE, RN T AL IR E 2 2 A% IR e AL R 41 B8 . BT iR 4i it ik
DN LB YDA, 5] 4N CHOZH Y o

[0026]  FEIELLTT I, A TF N A SR FH T 1 £ GDF R 34 22 IR 7 1 o X — 7 vk n] B £
A 3a I A, 451 G v [ BRL BB (CHO) 48 i Hh SRIA A SCA FH IR AR =A% IR (%140, SEQ 1D NO:
5.25.27.308431) o WLT7E A HE o) 73 T-RIAGDFIR R 2 TR 26 F T 55 7R 4 , Hop
FHGDF 4 3147 3R 425 46 AR 8 A T i 2000 P 5 Ab) [R1SC b 3R K [ GDF il 389 %2 JIK  GDF i 354 %
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JUR T VR SR ) ) 50 23 kA ) B v P A T 20 23 . FH T A 155 = 0 3045 B 1 ol R AT
yAVSiEs o NEIL

[0027] 7R HELET5 [T , AR SCA T HIGDFHE 3R 4 22 Ik ] F T 76 52 338 Hp 8 i3k 20 41 i = A= B4
i LA KA iR R AR R e S T U, A A PN AR TR A R EN BT S
AT A M T H BB I 2T 8 1 7K P AE SR hE (191 4, 22 1) B0 a3k 21 4 B A8 B i 77 4 7 v
RIS A 7 2 32 it A A B GDF 3R 22 ik  AE F- 28 T7 1, Frik A P N 4 it 1
GDFHi 314 2 IKAE 1l 28 FH Y6 T7 AR SRR 0 03 i BRI 1) 245 4 1 P

[0028] 7R HEUE Ty [T, AN HF 8 34 B T 1n) S5 it FHGDF A SR 4 22 K1) 5925 o 3508 0 i, AR
ONTT PN 25156 BH GDFAR 3R 47 22 ik m DA R 438 10 20 440 e A0 i 21 25 (3 7K 7 - GDEA 3R 4 22 ikt ]
FIR9T BB e v T N, iR LR AR K AR IR LR, 2 it FGDF 4R 3k 4 2 Bk A T
R BE WL A= K INF, AT S B8 7 i FH GDF A 3R 47) 22 Jok S 10 B 00055 21 4 B 1 A R B30 o Bl 5
GDFH 3R 2 IR 45 2 DGR AR R 21 40 B 1 A 928 190 2850 R o 481, 21 & 7K P I 4T B 1 7K
PB4 B b 25 7K S 38 ] 5] i 6 3

[0029] [ IR faiidk

[0030] ARk G SCAF RS 2 /b — B RS B o R 13X — & R B 5 1 R
N TFF B AKS B 1) S 703 SR AN S AT A ZE9% F Je 3 it

[0031]  E1/xH ANACtRITA (SEQ ID NO: 15) FIA ActRIIB (SEQ ID NO: 2) [ i #hisk
[T , FL A FAE SR B (A SCHEWR IR 7R 2L, AT IR TR R 38 T 2 A tRTIBHIAC tRTTA & A4 45
PR R G o3 i B O A (BCfk & 11 48

[0032] K27~ HY & FieE HE SN HAC tRITBEL H Jii AT AActRITA (SEQ ID NOs: 16-23) [JZ H
FFBILE X o

[0033]  [&I37R HHGDFHH#RMIACtRIIB (L79D 20-134) —hFc 4 ¥ 5 F /% £ 41 (SEQ ID NO:
11) , BHETPART S 7 5] (U R RIZR) ActRIIBAEAME (SEQ 1D NO: 15320134 F RIlZk
(1)) FHhF ¢ 25 #4380 o 75 R SR 7 F1 A7 B TOHUAR 1 R A& R R 2 AU Rl 4 Ao B 1, o i xof
Bl B HN- R i A B U P 2 7 ) =R

[0034]  K4/R HgmtBACtRIIB (L79D 20-134) ~hFeHIAZF IR F1].SEQ 1D NO: 254N TF
%, 3 HSEQ ID NO: 33HHM T ) SUHE . TPART S 751 (B 2 1-66) & XU K RIZeiy , I H.
ActRIIBMfA M, (B2 H R 76-420) /& T RIZ I .

[0035]  [&|57~ HH AR 4 I GDF R SR #ACtRIIB (L79D 25-131) —hFc (SEQ ID NO: 26) 454,
R T A, BFETPART S 5 5] COUR RIZR) U AE I ACtRTIBfU#M sk (SEQ 1D NO: 1+ [y 5k 2
25-131; R RIZR) FIhFc 2 M3k . 75 R A8 7 B B 7O I R A IR A2 XU T RIZR Aos i R
), L 3 0 Rl B 2 3 N S R R T R R R

[0036] K67~ H gmtBACtRIIB (L79D 25-131) ~hFe I F IR F#1.SEQ 1D NO: 27AHMN TFH
N, FEHSEQ ID NO: 344HMN T X8 . TPART T 751 (FZ R 1-66) 2 WK RIZR i, 3 Ha#k
FLHTACtRIIBAAME (% HBR76-396) A& T RIZ K o s A tRTIBMIAMBIR) 2 2 R /7 %1 (SEQ
ID NO: 1+ 5RIE25-131) .

[0037] P& 77 Y TE R F 7 41 A (R GDF AR SR JAC tRTTB (L79D 25-131) ~hFc & LR P
%I (SEQ ID NO: 28) 4G MIACtRITIBHI4MK (SEQ ID NO: 195k 325-131) /& FRIZ K.
TER IR T HIAE B TR R A 2 TR A BRI L AR H S 7s 1) , i oF s g & B 3 N

9
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R Uit TR M P R A 2R

[0038]  [&| 87k i JC AT F /7 41 hF ¢ 25 44 33 RN 32 Sk 1 #0F2 I GDF i SR A tRTIB (L79D 25-
131) BIEFERRITH (SEQ 1D NO: 29) /£ RIRIF AL B 7TIHUARHI R A 2R 2 XU K2 F e
R TR I e T s A Rl G B ) AR N-R i B S B R I A R

[0039] &9/ 4ABACtRIIB (L79D 25-131) —hFeff Al k% HF e /5 %1 .SEQ ID NO: 304HM
T Xk, I HSEQ ID NO: 35HHM T X 5 . TPART § /741 (1 BR1-66) & XU T RIZR T, 4%
FLIACtRT B /M (B2 ER76-396) J& T RIZEHT , 3+ H M AN By A8 B A% T R 5 41 H () AR
FEXU T R 1 SR (5SEQ ID NO: 27H %, 6) o o~ H Ac tRTTBRUAME 1 2 2 /G 17
5 (SEQ 1D NO: 1+ p5%HE25-131) .

[0040] K107~ tH B9 /s B Al % H R 7 41) (SEQ ID NO: 30) % H R 76-396 (SEQ ID
NO: 31) . B9 3R BH 1) AH R A% EF IR U R B AR L R RIZR AN 9€ 7R . SEQ 1D NO: 314X gmh
FEMIACtRITBAE AN G B F-SEQ 1D NO: 19 5% 2£25-131) , 7 A LTIDHUY, 5] WIACtRIIB
(L79D 25-131) .

[0041]  E117xHACtRIIB (L79D 25-131) ~hFehib S48 97 —17 S 22 LK) /)N BR R TRY o ifn 21
HEWERIAE FH B 9 ME + SEM. sk, P<O. 01, AR TS8R % , 76 K8 [5] B 18] £ o % GDFf 3K
YIRS A B VR TT S R 3T I

[0042] P12/~ HHACtRIIB (L79D 25-131) —hFc 8t 15 JIR 5 9 B L)% (NEPHX) /) il A5
T 2T 40 (RBC) 7KFHIAE %ﬁz%&?’yiﬁﬁﬂmo***,mo 001, FHX T FE 2R I GDFH 34
T A RSB OISR I B IR R 5 S 1 2

[0043] & 137~ HHACtRIIB (L79D 25-131) hFch"F%‘réE'%‘EEﬁ%ﬁﬁf I 1% (NEPHX) /)N bR A5
R 2T 4R (RBC) < IMLZL 2K 3 (HGB) AL 2 Mo b 25 (HCT) 7K AAE Y o Bl = 4 o 39 1) M 28
[F1F3725 4k (= SEM) o, P<0.05;%%,P<0.01 ;%%%k,P<0. 001, F8X%F T-NEPHX X FE o iZGDF 4 3K )
B 1B DR A AH G B 1% L 2T 40 Mg ZH0 R BRI, 38 0% B 2 58 IR 52 8 (RFAD) /N AL
=K

[0044]  [E1478 H4ACtRIIB (L79D 25-131) —hFe X a2k M g% S i) 72 I ) K B A 78 21 4
HfL (RBC) 7K P B4 F o ML RS BXAE BB - 1R AR, 45 25 7E B O FN3 R o B4R 350 H &= SEM. 3, P<
0.01 sk, P<0. 001 , FHXT T FAAAEAH R B 18] 57 o X GDF A SR S0 I 2% i 15 5 () 33 Pk 5 1)
WA .

[0045] P& 157% H FHACtRIIB (L79D 20-134) —hFe (JKf4) BRActRIIB (L79D 25-131) —hFc (R&
) VA TT 0 B BRI rh 21 A0 A B DTS 2R 1) 448 0 A8 A B A FH o VEH=380 4« 308 935 (B +SEMo n=
4-8%4H .

[0046] P& 167%H FIACtRIIB (L79D 20-134) —hFe (JKf4) BLActRIIB (L79D 25-131) —hFc (2&
) VAR TT 0 B BRI I 4 B b 2 M TS 2R 1) 24850 A8 A B A o VEH=380 44« 3088 935 (B +SEMo n=
4-8%4H .

[0047] P17/ H FACtRIIB (L79D 20-134) —hFe (JKf4) BLActRIIB (L79D 25-131) —hFc (R&
) VAT X B BE AR R I AT 8 AR TR 2R ) A6 5 AR AL I A FH o VEH=38 4k o B0 A 349 +SEM o n
=4-8%F4..

[0048] P& 187 H FHACtRIIB (L79D 20-134) —hFe (JKf4) BLActRIIB (L79D 25-131) —hFc (2B
) YR TT X B B R AIE A I 23 21 20 B Ak i M R 2 1 4 0 AR Ak R A o VEH=3044 . B8 9 31

10
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+SEMon=4-8%F4 .

[0049]  [&197~ H FHAR 40 4H M A= & (EPO) MTACtRIIB (L79D 25-131) ~hFeHR & 1877 727N
Xof /IS B HR L B B 25 1 P © 08 A 3948 & SEM (n=4452H) , 3F H 487 I 5 B AR R 19 359148 (p<
0.05, ANECXF AL H ANE 7 BHE E » S ARG, BEA VAT 38 i i 40 f bt 25 23% , X & KT
EPOFIACtRIIB (L79D 25-131) ~hFc [t B2 5L 1y s 0T F) Bip ] 186 01

[0050]  [&]207~ H FHEPORIACtRIIB (L79D 25-131) ~hFclE-&vAY7 72/t /NR A ifn 21 2 A
WERIAE FH o 2088 9384 &= SEM (n=4%34H) , FF HAR I B 2 AR 3948 (p<0.05) A A = B
Ta 78 - SEARALL , BB Va7 B DI 41 8% (1 v FE 23% , FAH 72 B[R] 5 R

[0051]  [&]217~ H FHEPORIACtRIIB (L79D 25-131) —hFelpt-& VAT 72/ Nk Sk /1N B A 21 4 A ik
FEIAE o £ 935048 &= SEM (n=4432H) , I HLA I B E AN [F 3548 (p<0. 05) B AN A - B:Fi
SE o GERAREL , BEA VAT BN 21 2 1 IR B 20% , H 2 W A 2R

[0052]  [&]227~ H FHEPOAIACtRIIB (L79D 25-131) —hFelpt-& VA7 72/ Nk Sk /I B v 41 241 ity
A R R AR 40 PR B E VR o B0EE 9 24 = SEM (n=4%F4H) , FF B8 itk 5 35 AN B (1 3948 (p<
0.01) AR BEFE 2 o R BT EPO LA B JH FIF 4% B0 28 1A AR AV 02 35 185 0 e sl ik 21 41 i
(BasoE) 4t H , Bk & 167 W4 NBasoE 4 H 2 B AMBAT SR 8 25 (1 R FiZ, 7] s S 3 M SO i A4 AN B
IR B

[0053] R EHVER

[0054] 1.4k

[0055]  EPOZ %3 75 £1 20 Pt AL 290 o A= A A0 R 24 g 21 441 B 1) W% 2 1 R - EPOTE iR ) LA A 4
) F BT A = A, ELAE RN AR B P2 AR o S 7E N R VR N B R T 38 )5 SR R A I EPO %
%774 51 R F IfL  EPOC. 3T 25 1 Joi M\ FHEPOJE PR 5 G ) 1 1 200 i ) 2 528 AR 23 T 3 et st A% T
FERAR 7= A o 1% Fh B AL EPO R it FH AE 22 LRI V6 97 R 2 A 201 - 1 n , Eschbach®§ A (1987, N
Engl J Med 316:73) iR 1 N FHEPOZY [EA 1 B i 4% 3 5| AS i 22 1ML

[0056]  EPOM 2 S id ik 45 &  FNIB0E T8 T 4 Mo (R 752 14088 e 48 58 WEPOSZ AR 1) 4 A
TISZARTAF o NI R SIPIEPOSZ A4 45 2| e b F1K L (D7 Andrea®s N, 1989, Cell
57:277: JonesZE AN, 1990, Blood 76:31; WinkelmanZ: A, 1990, Blood 76:24; WO
90/08822/3& [E L& H|55,278,065) - NEPOSZ A4 JE K Jwt 4834 SR 1 5 e ok 1 o, HoAw 7%
K224 G TR 1 M AN 7R 5 BB S IEPOSZ AR K 2982%(1) & 24 1R )T 41l [/ — P (S 1L
EEEH56,319,499) W LAY - 2 IE 1 e BE I A K EPOSZ A4 (66-72 kDa) AR T
AR S ARTE 1 40 e AH 40 B 1 23 A 0122 A (Kp=100-300 nM) 254 EPO. (Al , A IX —
T2 32 EEPOLE & v 5 8 FF H AR AEPOAZ 1 I8 it 5 e 25 U AH 22 i 4 B IR 1 32 44 38
L s WNEPOSZARTEB BN 45 A Ja B A AR T, R N 2 R G R EPOSZ AR (1) 1 411 25 44 S
HARBENLSIA T2 7 G L H]56,319,499) .

[0057]  EPOSZ RIS 51 L JUAN A4 3850 3R o 3 B 5 A k20l 21 4411 140 86 o P 33850  AS ol
LT A BRI 58S N 434K FH 21 20 A 0 i ) B IR A T (Liboi &8 N, 1993, Proc Natl
Acad Sci USA 90:11351-11355; KouryZE A, 1990, Science 248:378-381) .41 1b%¢ 1
A BIEPOSZ (5 5 T2 A IEANE (NoguchiZE A, 1988, Mol Cell Biol 8:2604;
PatelZ: A\, 1992, J Biol Chem 1992, 267:21300; Liboi%% A, ibid) . —$64k 5ms R
JEE A AR TG 5N 32 7 EA (Chiba%s A, 1993, Nature 362:646; Chiba

11
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25N, 1993, Proc Natl Acad Sci USA 90:11593) ;{H 2, & T-F J8 & H FAE L (1 1E
FAEAE 418, IR R 2 R B vt Ao T X 52 4wl DA SRS G 5 A 40 6 — 3 (Pharr &5 N, 1993,
Proc Natl Acad Sci USA 90:938) .

[0058]  EPOAZ A S 77 EL 46 71N 43 7 40 41 B A2 - IR (BSAs) DL K& FE FEPORI4L &4 - Bl
HWPIT R SR O AN ERN AT R sR (BA 4 FHematide) , L ER HHT7E
e 5 75 T AN LA 2 B U 92 993 R0 PN Y5 BT -EPOBT AR 1) 58 38 v (1% 40 200 0 A= e — 8
(SteadZ N, 2006, Blood 108:1830-1834; MacdougallZE A, 2009, N Engl J Med
361:1848-1855) o H ' Bl 7 HL 53 T AR K AUESAs (QureshiZE A, 1999, Proc Natl Acad
Sci USA 96:12156-12161) .

[0059]  EPOAZ A 77l A0 5 AN B2 Ak EPOSZ AR AR Bf | 38 1ok 384 588 P YR PEEPO 7 A 8] B2 il 41
2 i A B A o A, R SRS S ) A SR Rl (HIF's) A2 EPOJEE PRI 30K (1) P R M SR ,
T2 B S TS A R T L] (FR808) o PR, T 0B 52 A A0 ) 750 LE AT 98 44
P EPO—75 5 V& 14 - EPOSZ A4 1) I B [B] B2 0 7R B FE GATA- 2% S [ 1~ 1 k1) 711) (Nakano % A\,
2004, Blood 104:4300-4307) , H:3 gty I EPOJRE Rl 1k , A3 ifn 41 i i B I (HCPER SHP-
1) $57), HAE NEPOZARAE 5 7 3 R FIE /EH (Klingmullerd A, 1995, Cell
80:729-738) .

[0060] e Ab A KK F-B (TGF-B) M KR AL & 2 FhAE K+, AT A L F 75 otk Fi
SER BT o OV RNIX B B 1 7R ME S AN TG B A s v ) 22 Fh A o S8 28 it i A= 04 o i
FRH N R AERE G R B R AR 0 s AN 2 SRR T AT (6 B Thfe , I HLAe ws i £
Pl oy AT AR, CLFE A 17 26 B LA A 00RO I A 3~ I 4T B A e A4 A R L Rz 4l
34K o 1% 281 53 P DR 49 52 : BMP/GDE ANTGF-B/ & 25 /BMP 1043 3¢ , HLpk 4 LA 22 kR i
L AMPAE B RN TG -B I il 53 ()3 e, 38 5 AT DL S EUAE Wb i) 2 35 A B A o
40 , Bz 1 552 4 AL ) 85 24 5 Fh i85 5 GDFS (AR 1F 152 i 2060 3 K] P R Thie 2 2k A8, H
SHENA R B EWM.GrobetZ A, Nat Genet. 1997, 17 (1) :71-4.1tb4h, AT,
GDF 8 Jo i 14 S5 H IR 5 38 0 (v ILPA ARG, F H, P4, 5 PR 58 FE AH G o Schue lke
2\, N Engl J Med 2004, 350:2682-8.

[0061]  TGF-BA5 5 1 75 BC A ¥ Tl B Ab 8 T i Smad 85 1 S TR AT T2 22 B 1R/ 7%
AR A 5B E S50 5 Massaguée, 2000, Nat. Rev. Mol. Cell Biol. 1:169-
178) X EETRYFITT AL 52 R 2 B AR 1 01, BT A s 2 1 I 2 R X S R i A 45 5 B Ak i85
FEL 4 AE 358 S A TN 22 IR/ 5 B R S P 1 B D3 ol - T2 32 A R S AR S U T o T T
T 8% AR S5 A AR RN T L 52 AR R 0K T 75 1) o TR RN T TR S0E 3R 2 AR TR AR 45 & 5 TR AR 2 1
HAER, SR SZRYE T T 52 AR R AL,

[0062]  PHANFHICTIAYSZ 4K (ActRIT) ActRITAFIACtRIIBCE, %58 A FH T E S T 1A 32 4%
(MathewsflVale, 1991, Cell 65:973-982: AttisanoZ A, 1992, Cell 68: 97-108) .
FRIEOE =AM ActRITAMIACtRIIBR] LA 5 J LN H B TGF-BR It A Ak A BAE A, A
$#5BMP7 .Nodal \GDFS8FIGDF11 (YamashitaZE A, 1995, J. Cell Biol. 130:217-226;Leefl
McPherron, 2001, Proc. Natl. Acad. Sci. 98:9306-9311; Yeo#AWhitman, 2001,
Mol. Cell 7: 949-957; OhZE A, 2002, Genes Dev. 16:2749-54) ,ALK42 W T & & .
o ) 2 o TS B AR TR 24k, I HALK-7 A 78 2456 T30 25 )2 6 T80 B

12
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f) 52 AR  AE FE S 5 b, A B B FH T BSGDF AR 3R 40 22 K A5 HUAC tRT B2 A4 i Ak (1
FRAACtRIIBIECAE) o Ac tRTTBSZ AR 7 Y0 P FC AR A 45— LE TGF-B S B 111 , UiBE 2% WNodal |
GDF8.GDF11FIBMP7

[0063]  Wuih & —REZIKEKRE T, HJE T TGF-BlE F Ik . 7175 = Fh = RS R
(A, BFIAB) , H AP Fh 3 P AH S R BV B A [F] / 57 — R AK (43 51 9 BaBa, BeBeA1BABE) - NI K ZH
w0 R OIS 2RE, e B BRI Rk, A A B HEBcEiBe Y 57 — M. 75
TGF-BE F e, WoE =2 SRE 0 A0 2 ThRE I (R 7, ‘& e Jl s O 5 R0 G 25 40 i Hh i iR AR
Fi > SCHF PR T0 A0 BAT- Vi AR 240 i 24 7R I T 7 T 2 M 400 P R SRR L I B DA E A 3 )
R G i S i IR 2 1K) 734k (DePaolo A ,1991,Proc Soc Ep Biol Med. 198:500-512;
DysonZ$ N ,1997,Curr Biol. 7:81-84;Woodruff,1998,Biochem Pharmacol. 55:953—
963) o H Ak, T R B N BAZ 41 F3 100996 40 B R 0 38 0 20 4B i 4 AL IR 7 (EDF) 538
T ZAME MurataZs A, 1988, PNAS, 85:2434) . £ 2% B I 25 A 11 B o f 20 200 e 2 e
TE— BGOSR A5 S5 SRR R R AK , RO A6 2 B b o 19 4, 78 M 2 44
PR BRI 2 (FSH) L FE A, 005 258 EF SH 34 R % » 17 4900 #1) 22 BHL LEFSHER 3 36 A&
Ji o 8 AT R TS R A R/ B S R A A ARSI IR R IR (FS) R BEN
FIMHIEAMSEE A (FSRP) Mla2-EHEREA .

[0064]  Nodal#k H Jii7E 5 SR IG & A v A8 A i J2 R0 N VR J2 175 -5 R B DA % B I 7 el 45 4
W EA S KA LG BA DR . QU R B R HESII e B T H A E E R R &R
VA 2 AT AR 1Y) S5 1 5 [) B 3 S 2 ) Rl 400 P A T s Al el VR I 425 4 s Noda 1 & SR ad it TR AT T
T 5%k — 2 FRR N Smad 85 521 21 0 A 250 28 R A5 5 o ISR IR 90 S FFACtRTTAFIAC tRIIB
ENodal (T TR SZ A4 FHIR WL A (SakumaZs A, Genes Cell. 2002, 7:401-12) .22,
Nodal e & 5 e 4 A T (Bl cripto) AHELAE FH DAMSOE B0E 2 TRRNT TR 3244, LBk 1L
Smad2.Nodal & [ i 2295 765 LG HES Y G E5 LA VF 2 b b, 36 R IR 2 TR B JIT T
ik (anterior patterning) FIZEA M (left-right axis specification) . SEEGIE
P © Ui BINoda 15 51 S H0E pAR3-Lux , H 2 R 7 H X B0 22 AN TGE B 7 M 0 285 1) 2 '
R HRIE S T fH 2, Nodal AN RE 5T pT1x2-Lux, HONX BT & K AR 8 B RE S SN ) 4 T8
O3 T SRR 5 SR AR BB WA A 4 BINoda 1 {5 5 4% S Bt 0% &= - TGF-Bi% /4 Smads «
Smad2f1Smad341 5 . H B U4 s i Aberiptof FH i feNodal 5 545 5 AT 75 1), A R [A]
T HOEH KB TCF-BE 54 5.

[0065] A=K A 434k Kl §--8 (GDF8) L FK 4y i i 755 - GDF 872 By & L& (1) 47 Y 15 4%) - GDF8 7
KB AN BB LA R R IA B DR/ B R R GDF8 TG 3% S A IR R AiE 7E T B B L 5 3%
JERFI384E (McPherron®$ A, Nature, 1997, 387:83-90) o B 8% L& (1) 2Lk 3 hn 8 2F b
GDF8H RAR KM 5AE (AshmoreZE N, 1974, Growth, 38:501-507; Swatlandfll
Kieffer, J. Anim. Sci., 1994, 38:752-757; McPherronffiLee, Proc. Natl. Acad.
Sci. USA, 1997, 94:12457-12461; fiKambadur: N\, Genome Res., 1997, 7:910-915)
B B, I HAE A G2 5] AIEH ) (SchuelkeZE A, N Engl J Med 2004;350:2682-
8) o W Fi At 7 th 5 N A HT V-3 G A 5% (19 UL PR 22 45 11 i GDF 8 8 [ TR IA B4 (Gonzalez—
CadavidZ: N\, PNAS, 1998, 95:14938-43) . tt4h,GDFSH] LA HILPA 5 5 Mk B (5 4, UL
PRI P 77 A RO T B AL R 4 B B % (W000/43781) - GDFSHI ik 7] LA AE LA/ 45 & T Rl 3
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GDF8ZE My I8, — Stk , K& H AW 15 Mivazono®s A (1988) J. Biol. Chem., 263:
6407-6415; WakefieldZ: A (1988) J. Biol. Chem., 263; 7646-7654; flBrownZE A\
(1990) Growth Factors, 3: 35-43) .45&-GDFSER L A4 b AH & 2 1 B A & AT 1600 A
EYE I EE A AR IR, DR R R A S & i (GamerSE N (1999)
Dev. Biol., 208: 222-232)

[0066] A= KA 4L A T-11 (GDF11) 0% NBMPL1, N4 WheE H i McPherronZs A, 1999,
Nat. Genet. 22: 260-264) .GDF117E/NR & B HHIANAE BB 28 VJB 28« _Fail B AR 61 5 A AR
A g F ik (NakashimaZE A, 1999, Mech. Dev. 80: 185-189) .GDF117E#E R 4k
(patterning) H R )2 FIHHZ H A e SlRs A F (Gamer®E N, 1999, Dev Biol., 208:222-
32) o7 HIGDF 1152 K B R XS i A o 10 3 i T BORILAE B ) SR 5 4 (Gamer 55N, 2001,
Dev Biol. 229:407-20) .GDF117EMLIAIH (1) 315 3 B HAE LA RALL T-GDF8K) 77 = 5 LA
A KRR B o A, GDFR L LEE o (1) R IE R BHGDF L L v A ¥ I & L L ThRe ) iE 1 .
BRI A2, R BLGDF L LA IR 1 Bz i i Pt AR (Wuss N, 2003, Neuron. 37:197-207) oAl
I, GDF 1 17 35 193 4 JUL DA 2 9 AR 1 2 A8 1 . (491 4 JUL =2 4 () 2 A 1) ¥ 7 b vl B R 41
Ay i -

[0067]  EHIEAKAEH BMPT) WA E HEH Bi-1 (0P-1) , 2 FIHF T W FE TE .
BEAN  BMPT YR 32 B A B R o 9, BMPT ] 6 3% B B R AR T HSHE 7. R
PUBMPTFE 45 1 15 Al B R A5 v AR o RT3 2=, BMPT45 & TT A 52 /R Ac tRITARIAC tRTIB,
{H2 , BAPT IS R S AN F K TR 32 4 3 e B2 AR 2 A AR b o 82 211 32 ZEBMPT  THY 3244
JEALK2, T 05 M — 45 & T ALK4 (ActRIIB) . BMP7 IS 25 51 & A B i A= 4 S S I F 0%
AFEHISmadi 2 Macias-SilvaZE N, 1998, J Biol Chem. 273:25628-36) .

[0068] WA SCUHLHA) , 7L A&ACtRIIBZ ik (ActRIIB) (¥ GDFH 3R 4 2 Ik 5 B A= Y vl 5 1
ActRITBZ [ AH LL B8 A RGN 21 48 e /K ~F- I HAE & P2 a8 A 28 0R 5ok
Hhy, 7~ HA GDF 4 3147 22 IR IR A5 EPOSZ AR T 771 (140 8 FH 51 S 21 40 B 2 i R = 36 o B 24 F
I 240 M A R B2 R R AR, 2 AR 2R, LR R 4D Al M A2 R L G-CSF AR S . RiB
“HE N 2140 B K AR AR a3t 21 40 B T B FR I PR b o] MR 1 R B, A ofm 240 e B 2 4141
TR AT & (A&, FF B R S T8t 2ok A2 IX R Ak B ML & o SR

[0069] [ 1 L MK 14, GDF R B 2 kot T 2 g o7 = BIA A, s 640 , /2 2
WA ZE K (2 WPCTAFFSWO 2006/012627FIWO 2008/097541 , FHHEAR I N A AE NSH) .
TEHELEAE LT, 2 it FHGDF 3R Y 22 K FH T 5 I ULP B R, v] B 28 B AR B i /M X 41 40
1) R0 R o Jd stk W I FHGDF i 3R 40 22 K v T A 11 B8 35 B GDE A 3R 4 22 K VR 7 B e 2 R i &%
Pl L 2 S50, 38 4 10 25 245 CBLHE it FH = AN AT 28 T ) BB 3 1 75 3R 2R 46 I 2 S 40
AGEYT B HRfE o 1m0 ., 697 38 A I 8] 6 — AN B2 AN IR S S 30 ROR v & 2 4G
T GDFH 340 22 BRI B85, I I g 3k A8 3 9P B L s i M ) 4R B0 = (B AR 5004 T .
[0070]  FEAKRBH) bR ST DA RAEAE AR ARAE I 4 8 1) B R S0, FEAC BB 45 b i F
1) ARG 18 B A AR AR A0 A (1) 38 A S AR SCUL R R B v i T R
T, CATE IR AR B 1 256 R0 7 32 DA R e i) 3 AR ASE FH e AT D06 7 T A M 35 $ R A A
53 o ARIE HAFAR {5 VG R B SR A FZOR TG IR 8 B ST i & W

[0071] 297 FT“ K97 — M N7~ 5 B8 B W 5 vk (1) P o RO Btk DA A = m e 2 ik 22
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PR PE o LRt 7= 5] 12 1o 22 5 P2 R 7E 4 78 I B3 BB YE L (1) 20% LA Y, ALIE ZE 10% LA Y, B
AEAESBLL N

[0072] B, FR AR IEAEN R Gt , RIE “L)” F1 KL Al RORE— B EE RN, Lk S
SEA RIS LA, AL AE 245 L B BR AE 53 A Ui B, A S48 H B B E il AOME , s 78
B AT I, BTHE R TE “207 5K 47 .

[0073] KRR BHI J5 v T B HE XS 2 540 ML LE B K 20 B B A BT AR T P 51 S — Fh el 22 Fih R
AR (7 FARAR) HEAT LU o B B 08 B HE BB W0 7 1 B B X, 51 G, R FH A A3 24 R 1)
7 B0 R A0/ B 2 (46, R 26461, BLAST JFASTAMIMEGALIGN) AT o 4TI E RN 7
AJ 25 5 WA « 70 SR LU XS w2 AR B, B R R A N BRI, 127 B LU S AR A L 1% 4
BRI () 5 2 ) SRS 7 51 AR 5 ON A Gl ER 35 8N R0R) .

[0074] DL WiE R E XA 5 A8 R R I “RIEPE” 3848 B A S [F) kA& e i e
Fhig E (B3R B AR A R B R B, DA SCR B AR A IR R ) 2
[ &R MR A (HGgmEZIR) BA 75 RN X A S AT 7 F AR AL , AN
TE A — 1 5 73 LU 7 THE 2 70 i e 2 B 7 DA R R <3 o B I A7 A2 D7 TH

[0075] DA VR TR RN IR TE “FF FIARUNE” 45 v] 3845 B n] AN S84 L[] kA0 i
TR AL IR B R T 9 2 () 1) [R] — PR B0 R R

[0076] SR, £EI ¥ B AE FH UL S AEAS HAE H , R T “[R] 14 i 1 ] 451 Gn <oy 8™ A AT N
AR P AR , FE PT80S T AN S SE R AR i

[0077]  2.GDFHii3k¥%2 Ak

[0078]  fEFELLTTIH, A K BH P S GDF4 3K 2 K, 5] an n] i PEAZ AR Ac tRTIB 22 Ik , 0. 45 451
Ui, ActRTIBZ iK1 1 Bt Thie AR A T 20 7E R e st 5 Z 9, GDFfi R Z IR A &
b — T 5 40 S B A2 B Ac tRT 1B 2 JR AR ER AR [R] 10 A2 4035 14 o 481 4, A B (1) GDF A 3R 4 2 ik
AJ 2 AN HIAc tRITBACAA (140, 0 A B0 25 AB I 2B Nodal \GDF8 .GDF 1 1 5(BMP7)
[ DI RE o A1k 1 , GDFAH R4 22 Ik 39 DN 21 40 7K ~F- - GDFA 3R ) 22 IR IS SE 9 B4 Ao — A el %
N FEFN AL NACtRIIBRET A £ Bk (SEQ ID NO: 18%39) , FIEA —AN88 2 AN F 51284k i AT
BPE NACtRIIBZ K (5121, SEQ 1D NOs: 2.3.7.11.26.28.29.32.37.38.404141) .GDFHf3k
YhFe AN T T Ac tRTTBRECAA , AL FE B WNGDE 1 1A/ B 15 55 2 B iE 2 B A TR S5 /i
fJActRITIBZ ik o

[0079]  ASCA FHIMARIE “ActRIIB &K H AL E WA I T Ib B BE 2 52 7k (ActRIIB) & H LA
3B I 75 AR B BB M BT Ac tRTTBER 1 AT AR ) AR AR 505 A SCHE S ActRTIBR B AR N
PR H T4 E R BT E —Fh ActRIIBS IR R BB NS IR 1, B A & &2 ik
AR I DX 33 T A 25 6 B A7 95 M R 33 D B B A T Py 22 2 IR/ 5 2 IR T e v 1A 1) i
JRAREA o NAc tRTTAR] Y5 14 i ZM (B4 - Eb 480 FIAC tRTIB AT ¥ g A sk i 2L R 7 41
R E AR

[0080]  Ri¥ “ActRIIBZ K" H4E 0 & Ac tRITBSK I i 51 I AR AFT R ARAFAE I 22 ik S H AR BR
T A HEENAT S AR (BHE AR 7 B A R DL S IR (peptidof i) T2 £
ik .2 W, 451 4IW0,/2006,/012627 o 4641, Ac tRT IBZ2 ik A0 4% HAF 2 OV AAC tRIIBI JF 91 Fr AT 4B
[ B SACtRIIBZ K 7 511 2 /> Z180%[A] — 1 AT 4% 55 /185% . 90%+ 95% 97% 99% 5K 5 =
7] — 11 2 51 ) 22 K 4 , Ac tRTIB 22 K AT 45 Ac tRITBER [ FH /B 2= 4 i L D e
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AT ok AEAAR P AR HE 2T 4 o TR R R T P % 3 9 GDF A 3R M I Ac tRTTB 2 ik o ActRI IBZ2 Jik i) S
4145 NACtRTIBRIAAZ ik (SEQ ID NO: 1£139) Fua] 4% AActRITBZ ik (&, SEQ 1D
NO: 2.3.7.11.26.28.29.32.37.38.40F141) X T A SR A B ActRIIB- A% 2 kA&

B 5 T-SEQ 1D NO: 1M %5 , BiAE 534 Bk dia i .

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]

[0087]

[0088]

MNACtRITBAG A8 51 54140 -

MTAPWVALALLWGSLWPGSGRGEAETRECIYYNANWELERTNQSGLERC
EGEQDKRLHCYASWRNSSGTIELVKKGCWLDDFNCYDRQECVATEENPQ
VYFCCCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTLLTVLAYSLLPIG
GLSLIVLLAFWMYRHRKPPYGHVDIHEDPGPPPPSPLVGLKPLOLLEIK
ARGRFGCVWKAQLMNDFVAVKIFPLODKQSWQSERE IFSTPGMKHENLL
QFIAREKRGSNLEVELWLITAFHDKGSLTDYLKGNI ITWNELCHVAETM
SRGLSYLHEDVPWCRGEGHKPS IAHRDFKSKNVLLKSDLTAVLADFGLA
VRFEPGKPPGDTHGQVGTRRYMAPEVLEGAINFORDAFLRIDMYAMGLY
LWELVSRCKAADGPVDEYMLPFEEEIGQOHPSLEELQEVVVHKKMRPTIK
DHWLKHPGLAQLCVTIEECWDHDAEARLSAGCVEERVSLIRRSVNGTITS

DCLVSLVTSVTNVDLPPKESSI (SEQIDNO: 1)

55 BRRAR R RIZE R s M AN CLAAR R 7 , 1 78 AE AN IR A A AR R

FEA B 6471 A IR I Y U AR SOk 05, T

MTAPWVALALLWGSLWPGSGRGEAETRECIYYNANWELERTNOSGLERC
EGEQDKRLHCYASWANSSGTIELVKKGCWLDDFNCYDRQECVATEENPQ
VYFCCCEGNFCNERFTHLPEAGGPEVTYEPPPTAPTLLTVLAYSLLPIG
GLSLIVLLAFWMYRHRKPPYGHVDIHEDPGPPPPSPLVGLKPLQLLEIK
ARGRFGCVWKAQLMNDFVAVKIFPLODKQSWQSERE I FSTPGMKHENLL
QFIAAEKRGSNLEVELWLITAFHDKGSLTDYLKGNIITWNELCHVAETM
SRGLSYLHEDVPWCRGEGHKPS I AHRDFKSKNVLLKSDLTAVLADFGLA
VRFEPGKPPGDTHGQVGTRRYMAPEVLEGAINFQRDAFLRI DMYAMGLY
LWELVSRCKAADGPVDEYMLPFEEEIGOHPSLEELQEVVVHKKMRPTIK
DHWLKHPGLAQLCVTIEECWDHDAEARLSAGCVEERVSLIRRSVNGTTS

DCLVSLVTSVINVDLPPKESSI (SEQ ID NO: 39)

ANActRIIBR] A (RSN In LR Z KA -
GRGEAETRECIYYNANWELERTNQSGLERCEGEQDERLHCYASWRERNESG

TIELVKKGCWLDDFNCYDROECVATEENPOVYFCCCEGNFCNERFTHLP
EAGGPEVTYEPPPTAPT (SEQ ID NO:2)
HAEANAR AR -

16
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GRGEAETRECIYYNANWELERTNQSGLERCEGEQDEKRLHCYASWANSSG
[0089] TIELVEKKGCWLDDFNCYDROQECVATEENPOQVYFCCCEGNFCNERFTHLP
EAGGPEVTYEPPPTAPT (SEQ ID NO: 40)
[0090]  fE— 2P ¥, 26 (1 AT FEN-SKI A “SOR -+ FE 917 SNSRI C— 3 “ e DA
FRIL R I R ) (A 15550 1R s
GRGEAETRECIYYNANWELERTNOSGLERCEGEQDERLHCYASWRNSSG
[0091] TIELVEEGCWLDDFNCY DEQECVATEENPOVYFCCCEGNFCNERFTHLE
EA (SEQ ID NO: 3)

[0092] i AGARI A& R
GRGEAETRECIYYNANWELERTNOSGLERCEGEQODKRLHCYASWANSSG

[0093] TIELVKEGCWLDDENCY DROECVATEENPOVYFCCCEGNFCNERFTHLE
EZ (SEQ ID NO: 41)

[0094] £ —LEZ&AF N, B BT AEN-R S is A “SGR---” FP A1 7 4E o 4iid N Ac tRIIBHT 4

R IAZ R FE S0 E « (Genbank2k HNM_ 0011061 FFR5-1543) (O Hi i FE B4R A7 B 64

MR ARR , It H ] 2100 & A PR AR 2 R)
ATGACGGCGCCCTGGGTGGCCCTCGCCCTCCTCTGGGGATCGCTGTGEC
COGECTCTGEECGTGEGGAGGCTGAGACACGGGAGTGCATCTACTACAR
CGCCAACTGGGAGCTGGAGCGCACCAACCAGAGCGGCCTGGAGCGCTGL
GAAGGCGAGCAGGACAAGCGGCTGCACTGCTACGCCTCCTGGGCCARACA

[0095] GCTCTGGCACCATCGAGCTCGTGAAGAAGGGCTGCTGGCTAGATGACTT
CAACTGCTACGATAGGCAGGAGTGTGTGGCCACTGAGGAGAACCCCCAG
GITGTACTTCTGCTGCTGTGRAAGGCAACTTCTGCAACGAGCGCTTCACTC
ATTTGCCAGAGGC TGGGGGCCCGGAAGT CACGTACGAGCCACCCCCGAC
AGCCCCCACCCTGCTCACGGTGCTGGCCTACTCACTGCTGCCCATCGGG

17



CN 105561295 B .I'H HH :I:;

16/49 71

[0096]

[0097]

GGCCTTTCCCTCATCGTCCTGCTGGCCTTTTGGATGTACCGGCATCGCA
AGCCCCCCTACGGTCATGTGGACATCCATGAGGACCCTGGGCCTCCACT
ACCATCCCCTCTGETGEECCTGAAGCCACTGCAGCTGCTGGAGATCAAG
GCTCGGLGEGCGCTTTIGGCTGTGTCTGGAAGGCCCAGCTCATGAATGACT
TTGTAGCTGTCAAGATCTTCCCACTCCAGGACRAGCAGTCGTGGCAGAG
TGAACGGGAGATCTTCAGCACACCTGGCATGAAGCACGAGAACCTGCTA
CAGTTCATTGCTGCCGAGAAGCGAGGCTCCAACCTCGAAGTAGAGCTGT
GGCTCATCACGGCCTTCCATGACARGGGCTCCCTCACGGATTACCTCAR
GGEGGRACATCATCACATGCGARACGAACTGTGTCATGTAGCAGAGACGATG
TCACGAGGCCTCTCATACCTGCATGAGGATGTGCCCTGRTGCCGTGGCG
AGGGCCACAAGCCGTCTATTGCCCACAGGGACTTTAAAAGTAAGAATGT
ATTGCTGAAGAGCGACCTCACAGCCGTGCTGGCTGACTTTGGCTTGGCT
GTTCGATTTGAGCCAGGGAAACCTCCAGGGGACACCCACGGACAGGTAG
GCACGAGACGGTACATGGCTCCTGAGGTGCTCGAGGGAGCCATCARCTT
CCAGAGAGATGCCTTCCTGCECATTGACATGTATGCCATGGGETTGGTG
CTGTGGGAGCTTGTGTCTCGCTGCAAGGCTGCAGACGGACCCGTGGATG
AGTACATGCTGCCCTTTGAGGAAGAGATTGGCCAGCACCCTTCGTTGGA
GGAGCTGCAGGAGGTGGT GG TGCACAAGARGCATGAGGCCCACCATTAAR
GATCACTGGTTGAARACACCCGLGGCCTGGCCCAGCTTTGTGTGACCATCG
AGGAGTGCTGGEGACCATGATGCAGAGGCTCGCTTGTCCGCGGGCTGTGT
GGAGGAGCGGGTGTCCCTGATTCGGAGGTCGGTCAACGGCACTACCTCG
GACTGTCTCGTTTCCCTGGETGACCTCTGTCACCRAATGTGGACCTGCCCC
CTAAAGAGTCAAGCATCTAA (SEQ ID NO: 4)

WA, I Hl B LA IR O 2R -

[0098]

[0099]

GGGCGTGGGGAGGCTGAGACACGGGAGTGCATCTACTACAACGCCAACT
GGGAGCTGGAGCGCACCAACCAGAGCGGCCTGGAGCGCTGCGRAGGLGA
GCAGGACARGCGGCTGCACTGCTACGCCTCCTGGGCCAACAGCTCTGGEC
ACCATCGAGCTCGTGAAGAAGGGCTGCTGGCTAGATGACTTCARCTGCT
ACGATAGGCAGGAGTGTGTIGGCCACTGAGGAGAACCCCCAGGTGTACTT
CTGCTGCTGTGAAGGCAACTICTGCAACGAGCGCTTCACTCATTTIGCCA
GAGGCTGGGGGCCCGGAAGTCACGTACGAGCCACCCCCGACAGCCCCCA
CC (SEQ ID NO: 5)

18
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Wk o A SCHT IR ) AR AE “RI VA PEAC tRITBZ BK” I8 5 86 S Ac tRTIBER I B M AN £ Bk« A 3L
it AR T “PI IS A tRTIB 2 iK™ AL FE AR AT R ARAEAE I Ac tRITBER I (1) M /M8 S R4 A HH
T T ) AT AT AR AR (BLHE RS L Fr B PA R R 20) o 49 1, Ac tRTTBER [ 1 B M 5 7T
IRGEA, FF I ORI ATV PE I Ac tRT IB 2 JIK [ S 460 4% Ac tRT TB AT v 14 22 Jik (19
SEQ ID NOs: 22.3.7.11.26.28.29.32.37.38.404141) . AJ VA4 HIACtRTIBZZ ik fr) e 52 451
FrActRIIBER 1 5t () MU A MBS ME L 515 5 7 81, 2 DL STt 1 1 o 5 5 7 21 AT B2 Ac tRTIBA R
AT P, Bk B B E B RIS 5 781, i 234 B R IO 77 (TPA) o5 5 7 51 5
1 i%EE R (HBM) 155 7 5.

[0100] AT AN ACtRITBIK T i PR 2> FARAA o H il N C e , 7EAH R T-SEQ 1D
NO: 1R ERR6AM A B B A NAR (A64) 1 AHI 1den®E N AT HIJFFIMI Pl & 8 H
(Blood. 1994 Apr 15;83(8) :2163-70) EA AHXK A X ¥E 2= AGDF- 1125 ). 5 2 M
bt , 7EA7 B 6475 A FE 2R (R64) I AHIFIFe il A 85 1 7R 40 BE R 2 5 17 JBE IR 3 Bl X s 25 F
GDF-11E A 36/ 1. IR, TEAS A FF o, A7 A R64H 5 51 FAE X T NACtRTIBH) B £ 5% ¢
1P

[0101]  AttisanoZE A (Cell. 1992 Jan 10:68 (1) :97-108) &7~ , fEActRI IBH A k i)
C— AR i FF 2 R 45 1 e 2 PR AR S2 A RS R M S5 A 0. A SEQ 1D NO: 1A & LR 20-11911)
ActRIIB-Fcl &8 H “ActRIIB (20-119) —Fc” XFGDF-11 0% & B A BEARHI 454, ik PR %
FEAXTFActRIIB (20-134) —Fc , HALHE i 20 IR 45 X 35 AN 56 42 15 I 45 4 4  (H A2 , Ac tRT 1B
(20-129) ~Fc &z A FUAXS T 1 A R AR FE S AUE G L B AR 1 775 1 » RIS il IR &5 DX Il 3R
M, AR 134,133,132, 131 . 130112945 11 [ Ac tRT I B A 34 88 2 1 M 1, (EL AE 134
Y 133457 1k A R A T B L 1 o AL, FE TR 3 1291 34114 — 19 SR AR HH B8 XU AR e A 25
A SE N 75 R GR35 SRR 2, PL29AIP1 30 R AR HE A FARFARECAR S & R,
ActRITB-Fc &8 F I GDF $R4) 2 Ik v] 78 5L 22 R BR 10948 1E (B JG 1 I &R , (H 2 2%
1ET-109F11 1988 AE 109 A1 1192 8] i 78 XU B B A PRARHI Bl AR 25 & o 2 B IR 1 192 TR~ 1 22
(1) D] e 25 5 oS08 B 1) o 28 1E T 1288 5 J I T AR R O A4 4 506 1 - 22 B T 1190127
1198127 2 (B T 20K B AT Fh 5 45 A B8 7 o 1 S TR 3 b AT — ] B e T 1 AR B Sz 36 155 0,
T AR N F

[0102]  #EActRITBIFN-K ¥, HAEE e 4h T 2 FE IR 298K 2 H (W & 1 T R FRECAR 45 A id Pk
ARIR29MRAIUE - E IR - 7R 4L B 2419 TN R BR 2 R AWk e 57748 5] AN-BRBE S:40 7 41, &
A EARMATRC AR LS S o 3X 0F S A R T8 3L T8 20- 29 7215 5 W) Bk A Bk S R A B (X 3 2.
[i) P DX 3 A (1) 92728 4 78 70 1 52 & R ol L, R 4R T 067 B 20,2122 23 FN24 1 A B AR (R V%
P, 3 HAR S TA0 B 25,26 .27 \ 28 FN29 1) A4 8 4t 1 BB ORAFIE 14 o ST 5] Hh 7= H 1) 208 i
B, A NV HbL, 4G T-22. 23 4 24525 (1) M K EL A fe R M o

[0103] 2, ActRIIBAIETE #4060 & SEQ ID NO: 1fZ FER29-109, 3 HGDFH k44
AR AL S AR UE T AN T-SEQ ID NO: 1ER39MZ LR 2029/ Bk Fe g kT AH 3 T
SEQ ID NO: 1EG39MIZIERR 109-1341 AL B I ActRTIBHR 43 o« Hoe S L Fh f A4 , Hokt dh
T-SEQ ID NO: 18%39f%20-298121-29(F)fi7 B FZ¢ 1ET-SEQ ID NO: 18G39/119-134.119-
133.129-13484129-133f) A B . H & SEFI L FE i s 44 , HoAZ 46 T-SEQ 1D NO: 183992024
(5% 21-248822-25) f)f7 B A2 ETSEQ ID NO: 1E§39fK1109-134 (8%109-133) .119-134 (&,
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119-133) 84129-134 (8%129-133) K7 & o t175 [EIX L8906 Bl N A2 44, JLH 2 5SEQ 1D NO:
158391 AN 5 53 EL A 22 /080% 85% 90% . 95%E%,99%[F] — 4 (1) AR L8 , £F = e 512 i )5 %=+, GDF
WY 2 IKEE 5SEQ 1D NO: 180390 & AR 7k £ 25-131 B & /0 80%85%90%- 95%-
96%-97%- 98%-99%5%, 1 00%[7] — 1t 1 Z J 1R /7 F1 I 2 K, B4 b % 2 IR AL ik, BRHH % 2 IR
J¥ o 7E BB St 7 S, GDFA 3R 2 Ik & 5SEQ 1D NOs: 7.26.28.29.32.37H38 B H &
/1>80%.85%90% 95%. 96%- 97% 98% 99%K, 1 00%[7] — 1tk [ SA F R 7 1 1 22 ik, AL %%
FRZH R, B 1% 22 IR AH 1% o ZE DL I S0t 77 22, GDFHi 3R 22 IREHSEQ 1D NOs: 7.26.28.
29.32. 37EL 38 I L [T HIZH A, B A F HH HLAH A

[0104]  AAFFNEAIEE AACtRIIBEE MM BT 45 R, HAEE LR, RIA R R ZE A 1
R FRHEY31.N33.N35.1.38%2T41.E47.E50.Q53 8 K55. 157 \H58.Y60.S62. K74 W78 5 N83
Y85.R87A92FIEI4 EF101[E & o fEIX ULy B , FAER (R <5 [ RABR ST 52 (tolerated) , R4
K74AZRAS W 0 43 it 52 , IR40A K55A \FS2A NI B L7 5845 . RA0ZE JTUHE J& 2K, 487 iX —
A B A B S8 L BR 2 T 5% - Q53 7E - Ac tRTIBHR 2 RANLE JIUME JBAc tRIIBH 2K, I H A I
ALFER K QNATH) S LR 2 7R IX — AL B A I 52 (R itk , F T GDFHf sk 8 B (i =2 A &
SEQ ID No. 1BX39MIEIEIR29- 1091 ALFH , (HATIE7EVE Bl & 20-24 852225/ 47 B T 4R, IF:
TRV R 2 129- 13414 B & 1k, 7 BAEFARSE & DR R A & ABIE 12,5 1080 15 MR SF &
TR AR , FIAERCAR 45 & D A8 b i 7 B 40.53.55. 74 . 79811 /BE 8240, 50, 1B 5 2 AN IR R 57
X FERIE AT LLSSEQ ID NO:  1EG39M 2 AR 29- 1091 J7 41 LR+ K T-80%+ 90%- 95%5L
99%I1) 7> F ] — 1t o 45 G I AR AN AL A (FEAZ AL W] 738 M ] 4R 3 76 40 i 52) /B0, 45 it A/ ) e 2
IR FL R S (0 _F3R) , Ay B 42-46 F165-73 o 7E 47 B 6511 R 2 Tk i 28 A R IR ARk, (N65A) 52
br b o dEfEAGA T St AR 45 4, F H IR L A X A6 4 St AR 45 A A BB B E/L
B IX A P REHBRA64A TS 5 NG AL R HE HE A, PRI I R B X — X 38 11 3 35 A2 AL AT e
HEN 52 o ERIRROAAE AN 52 7 , ROAKHY 78 70 52 , FF H. DA ib e B P Bk 8 e mT AE A7 B 6473
i 32

[0105]  ActRIIBFE)L-FHr & B HEsh W 22 78 70 r e 1, B 58 2Ok 53 B R 1) A (e g
ZEAr Ac tRTTBIVF 2 BC ARt 2 i P AR 1 1R o A N3, R B 25 P #E sh P LE DR R A tRTTB
AT Bl A5 A w5 11 B 2 PR %% o BRI L, AR GDF i 3R 40 00 3% P N Ac tRTIBAR A 2 ik vl £
FEES 57— B MESIIACtRTIBE 7 5 A B A B — A BB A ZUIRER , sl B 528 F A
BT MESIY T A A I R A o T A S A9 B A T MEAC tRTTBARAR I 3X — 57 . LA6TE T
i JRAC tRTTBH A2 451 2 2 , H HL IR X — 7 B ] S5O38 AE 3 h o] 5038 53— B /K R B v L T
BGF, SRR PR GRS A0A BB 27E JTUE J& 2K, FB 7R IX — 67 23 n] i 52 22 PP AR 4L, , 0 48 Al 1k ke 2t

WIE DK RH ST P G YAIR] BEHLA . TOSTE JIVHE J& 2K, $e /s T iz M A e X — L B
BT SZ , Mot pR R R, T0S K RVELDH.G.P.GFIY.F1087E NI J@ 2 Y, 3 H.IA Y B

HE B KM AT VL N 24 i 52 . E111E JTUME J& v 2K, Fi8 7R i B AR S 70X — A B Y
2, BLFED RVKAIH, DL X QAIN RLI127E JTHE J& 2K, T /- Bl PR R B X — A7 B 52 , fFERAN
Ho A B 119 AR AN R <5 1 22 14, FF ELAE MG 15 34 A SR I P AITE JTUHE J& Hh R IRV, BRI
SR FATAT R R N S AR IR — AL B 52

[0106] AN T PN 25 150 BH 575 ARN-TBERRE A0 A7 5 (N-X=S/T) B8 InAH X FAc tRITB (R64) ~Fc
TE I MIACtRIIB-Fefl & 8 [ 1) L35 1 32 BA o i@ i 747 B 24 5] AR A& B % (A24ANFY R A4K)
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FEAR IR T A IARINKT /7 41 HENX (T/S) [P F1IfE42-44 (NQS) F165-67 (NSS) K I, )R
Ja 7 AT ANCAAL B 64 RA Rk Ak o N-X=S /T %1 n] 388 & £ B 1 B B ik 46 & 1 48410
AE I T I NAE YR PEN-X=S /T 7 F1 R Rl G 0 AL s B 46 & 36 1R 20-29.20-24 . 22—
25.109-134.120-1348%129-134 . N-X-S/TJFF Al 4 5| NAc tRIIBJF FI| FIF c B H &l 4 21
G TR 23k o IX AL A ] DL B /INSS 51N, il 78 AR T TS A7 AR I SER T IE #7851 N
N, BRI I 78 A S T B AFAE INBI AL B 5 NSELT o (R L, 2 77 AN S 40 A7 5 A0 3 28 ) AR
107 : A24NR64N. S67N (1] B 5 N65AE AL 24H 5) \E106NR112N.G120N.E123NP129N,A132N,
RIT2SHFART12T . TR FEAL (I ATART ST OB T , T AS P2 A e 928 JE PR A 1 5 3K A2 IR A A 3
BEE OR3P o (R, T0IU0BE B AL AR AT TR] 25038 S o IR L, AR AL S6 TT MIS44THE 2% 18 . [R) #F , 7F
A2ANAR AR, S26 TAR A AT |8 FH o AH 1B , Dl ER ) I o B — AN a2 AN BN AE N P PEN-
R AL LA P FI A tRTIBAR A

[0107]  ActRITBMIAL BELTIRS i A DAR 77 028 1) S0 2= - 4 & BBk (GDF-11) 25 &4 1%
L79ABLLTIPFEAIRGDF-1145 & R L EE R4 & KINFEE L LTI9EBLLTIDPRFFCGDF-1145 & . W%
Hh, L7T9EFNL 79D A EL AT KK PR AR A G 25 45 A o 1R P S0 3 IH X S8l 380S 2R 32 AR R e 1
DNET 40 I ¥ 25 RE ), ARG HE e A 2 /R PR AR, o IX S 4 S0 FH TR A s = A A
o AR 850 SR 1 22 K1 B 28 PR A ] AT o FE 7 YO I S 5 R H, R SRR 1) 7 VR R B O AR AR
ActRITBZ Ik GDFH 3 22 ik , FLAEARR, T-SEQ ID NO: 1EG39f) 47 B 79 or B A, & BRIt &
FEIR (B UNDERE) , AT HUI & — N Bl 2 AN B I 2 R HUAR U8 Il sk 2k

[0108]  Hfiik i A% S 1] DL &5 P 07 sNIR & o A b, AR SCHE IR 19 75 A 2 7 () 45 SRR M AE
ActRITBHfFLEM W A o T IR TR IR T H1 o X Lo AL G 7 B 64 (B 224 R) 7 B 80 (FR
PEER R K PE R ER) B T8 (B, H R H 2R A E37 (R, JF H L2 RA
TR A R A7 E 56 Bl Z IR A7 60 (F /KM FERE , U H R N & R B R
DRI, FEAS ST TR B — A8 A b, AR 0 T N A4 B AT 9 DR~ I 2 R R IO HE B o R I B8 fR 1 1Y
Her B A7 B2 (FRMEEIERR) A7 B 55 WM ZIERR) A7 E81 (FRM:) 98 (MM sl Hr
(), o HS2E D REEK) .

[0109]  FEFELLSLHfT7 R, ActRIIBZ IR 43 &5 v B vl ad i 97 128 M S A AC tRITBZ IR A%
fig (f5140,SEQ ID NOs: 4F15) BRI F By B 20 7= A 1) 22 k3R A5 . b Ak, AT SR AR U 2 04
A E L IMerrifield[E AHf-MocBX t-Boc b 2%) SRALZE A B B . 7] Gl 8 40 sl fb 24 &
B0 7 A R B AT A, DL RE BR % 78 4 ) i Ac tRTIBAR H BAC tRT IBECAAR KT F5HT 77 (451
) BN (S ) B ABLE RS B o

[0110]  FERELLSE Ty 22, DRk Z Ik B A 5% HSEQ ID NO: 2.3.7.11.26.28,
29.32.37.38.408541 () & IR 7 51 B A 28 /b 75%[E — 1t 1) S R 1 41 i AR A Ac tRTIB 22 ik
R B ET , iZGDFf 3R B 58 ESEQ ID NO: 2.3.7.11.26.28.29.32.37.38.4085,
41 LR A 2 7080% . 85%90%- 95% 97%- 98% 99%EK 1 00% 7] — 12k ) 2 I R 7 411 . 7 4t
SE S 7 R, GDFi 3R AL & 516 FISEQ ID NO: 2.3.7.11.26.28.29.32.37.38.40841
f) 2 LR 1) 45 22 /080% . 85% 1 90%- 95% 97% 98% . 99%K, 1 00%F] — 14 ) s L ik F 41, FE A |
H % R R L 7 F A A% B % R 7 FI A R Fe A AR F-SEQ 1D NO: TRILT9RI A7 B2 R
PEEIERR (B INDEE R FER R FL) -

[0111]  FEREEL STl 7 29, A B 25 R d i AB ARGDF A SR 4 22 K 1) 25 74K 1) % Thg A8 44
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H A2 3 T R EsRe e PR (0 an , B OR T HA LA B R A o 8 K AR A (R B ) - GRSk
2 R8P B IE R HUAR, 2 BR BN IR 77 AR o 5, mT DA B T B DL R e e R A
R AR R R DA R B R A IR DA 22 S0 R B 75 =R il DA 485 W FH S R B R 1R 4 7 1)
AL LR AR (191, £ <7 TEAR) B AN BT 45 2110 A= 03 P 7= AR R R B2l o O <7 HUAR
T KA AE N A G 1 S B TR S Ik T ) TR e H AR, o 7EGDF AR 3R 4 22 K 1) S 2R 12 I3 471 A 1 50 3%
& 15 77 AR T RE AR A4 ] d I VA GDE 3R 4 22 K ARG T AR AZ A ¥ GDF 4 3R 4 22 ik B iy A= 7
ActRITBZ JIRAEAH A ™ A R B 5 AR AB M I GDF i 3K 4 22 IR B £ A tRTTB 2 ik L 0 445
A — AN AN AR WIS 25 GDF-1 15K (4 57 200 B8 1125 5y Bl 52 .

[0112] 75 B dey s s 7 R, AR B 5 FEIEACtRTIBZ kI B AME (B FR N BCAR - 45 &
SERIE) HR A SR, DU ACtRT B2 JIK B A el A8 B O AR — &5 G Pk (940, 45 605 A Bl
B E) AEFELAE LR, X FRGDF 4R 3R A 22 Ik B A X 45 e O A4 1) e A 1 (it v 1) A A1
(1)) 45 G2k A T AE L ENEOL T , GDF 3R 2 KX Ac tRTIBREL AR B A AR 1) 45 6 e e 1k
[0113] g, AR A FF P R FE HE AR T30 2= L /e 45 & GDF8/GDF L LI GDF iR 2 Ik o A 8
TF P9 28— 20 B LI T 22 IR URARG B0 SR SR ) B EE P, R I P B AR AR TR 97 7™ L
AN TR, 751%™ F R B 5 K 2040 B KT 3K T30 97 208 2 0T 7 B 9F
L S RSP P i SRR T 52 11 B0, A tRTTBER [ R 2 L R 7k 26 4E39..K55
Y60.K74.W78.D8OMF 10 ERCAAR 45 & 111 48 b F /1 3 5 e A& i 2= MIGDF8 &S & .« [Al Uit
A BSEBEAL A Ac tRTTBAZ A4 Y e A% FA) TC AR 45 A 5 M35 (191 4, GDFS—45 & 45 #414) FIGDF 4l
A, FALE AR I e S TR AR A ) — AN B 2 AN RAZ AT b, AHXTT-ActRTIBSZ A4 BT A
RATC AR — 25 4 25 R 38, o578 P T AR — &5 - &5 R 3OS T A4 G GDF 8 mT DAL A B4 Ik e #5645 . S 1
25511150 B 326 B AR 1 1 7 ) T - & - A SRR G T O 2 0 GDFS I 8 1 o AT ik
U (1) BC AR - 25 A 46 A 3 B A 1 P 3005 22 45 6 (19Ka 5 T GDF8 45 & (I Kalfy bL A6 T B 4R
TP AA 45 5 2 M L R 2270205 108 HE 28 100135 15 o AR 1k Hb , 25088 I T A — 45 4 45 A ek AL
A 1 F T4 0 2= 09 1Cs0-5 FH T4 HIGDES 1) TCs0 K7 b AR X T B A= 7Y FiC A - 45 & &5 # 3 R
F /025 108 H F 10015 5 o AT, 2048 () e A — 45 A 5 F48 DL 5 T 31 380 2 10 TCs0 A
bt 2 /02,5, 10885 2 1005 K1) TCs0 41 il GDFS .

[0114]  {ER—AEARSBY, Ac tRTIBRYFC AR -45 A 25 Fy Iy 1E FE R FE IR 7k ZEAsp (DSO) W]
LGRS AN A G FE R R , DA77 A 1 2% 45 A GDF S T /N 2 B0 & (K GDF i 3140 22 ik . At ik it
D8O IEAZAL A3t H T A1 1) G IR BR R IS « ANy H B IR TR S , A7 H B B R Wk 5 R 7K P e ik
BRI AN — AN E— 25 BAR S, Bk MR FELTO W] DL B A8 N R M S L TR R KX A R A &
2, LAR R BEARIOE 2 45 & IR I CREFGDF L1256 o WA SIS AR N T2 AT, K 2 H iR 1
RAF AFRBAS M W] FEA% R /K P BAE — L4 I T a8 I B R 5 B R Bk 2 B A H o IX Bl
AR AR 2 RN

[0115]  FERLEesiii 7 S, A R B % R FEAC tRT IBH B A 58 R AP [ GDFH 3R £ ik, M
1M1 20 Ac tRTTBZ K B B 54K, o GDEARI 3R ) 22 JIK A ) 7= Y P W 2 A o7 s 7 P 1 28491 a3 B (49
i, FRIZENX (S/T) A7 s5) o I 0 b R AR AT e 4, DLE 5] NBUHRE — /B2 AN AL
A A1 Gn OB BN DR AR A AT A o DR A% Tk e — B0k Ry R RS A R A7 st 3 o A & — K 41, BDR
AT - X- 75 2 R LR X7 AT B EEIR) , FLARE 2 1) 40 R S A0 i o = 1 R i) o 34 ] e
Tk B A2 B A tRTTB 2 Ik 7 A AT — AN Bl 22 A 22 S R B 75 U IR R 225 1) s I s A, G -0
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DGR AL AT ) SRBEAT BUAR  FERE S AL VUL R 5 — BB — R R R B 2 — B A AT
(1) 22 Pl R AR BN 22 b (/B 7E 28 A I 2 R R 5 B) S BRI — Ik 7 2 Ak B E %
AN o B IMGDFA 3R 22 Ik b B B KA P03 40 R B B 1) g — i 07 2l o g A 2 B
il {2 A K 22 GDF A 3R 22 K o AR 48 BT T B AR IR =X, Bl T i 82 &2 (a) MR A ZAR s (b)
TSR ILIE A 5 (o) e B B FE AL A1, ] - Dk U R 1) AR L 5 (d) Vi 5 FR R B A, 45 dn 22 24008 I
AR BRI 2 R I BLE s (e) J5 Bk Ak , 491 40 24 TH 22 R % 2aU 1R Bl € 2 R 1) IR 26 B3 (F) 45
R g B B (] o X R ZEWO 87/05330f1AplinflWriston (1981) CRC Crit.
Rev. Biochem., pp. 259-3069 , HIF AR AE NS vl 422 A1/ B0 BG4 S0 A7 75 T
GDFH 3R 2 Ik B — A B2 ANk KA S0 53 2B o AL 22 2B AL AT 22, 45140 , 45 GDF 4t
R Z KB B B EY) = F P IR ECE R A 2B T 305 1 B (N- 2 T i
JZBIN- B BB ) LA AR 5 BG40 (1) 220 , [B]INF DR 4R 2 L 1R 7 91 e 88 o Ak 7 2o i i
i3t —F HHakimuddinZs A\ (1987) Arch. Biochem. Biophys. 259:52f1 Edge% A
(1981) Anal. Biochem. 118:1314i& .GDFHiZR 2 Ik _E AR AKAL & P00 53 () g (12 24 A vT
#E K FHThotakuraZs: A (1987) Meth. Enzymol. 138:3508TiAR )2 Fl (N VAN A V)bl EF il
RS o3& I, GDFA R4 22 IR 7 21 mT AR 4 it FH 2 58 R Ge i S Y 3 AT VA %, (R A0 L. 3))
Vo WERE B AR ) A0 A 35 AT 5 N AT B2 B K Z AR T 81 52 e AN [ ) B SRR S — R
M5, BRI B FLsh W) Rk 4 i R HUHA A, 22 H T AN SEHGDFHi k) 2 ik 2= fE 3¢
PEIE M BE AL R FL AP 41 & (1 nHEK293 B CHOZN A R) H3Rik

[0116]  ARAFFN M — 2 R4 R AR R 771 1 il 22 A8 BGDF AR 3R ) 22 K 41 & A8 4
H AL AT AL M A AR AR TV s 1 G SRAR AR S B0 T 4 58 GDF AR SR 7 F s il A FH o i ide
ISR G SCEE ) B AT B2 AR R an B B3R BRI, dn el 28 1) 24) 3 2 B el AR 1 B AR 45
[FIGDF 4 31470 22 BRARAAR . R SCHEAE T 2 Rpomi g , sb3800 5 mT F TPk AR 44 5 4, w6t
SEAACtRITBZ KB IEACtRTTBECAA 5 ACtRT IBZ Ik 45 A B T HAc tRTIBECAA 5 AL [ (=E 5
£ S B 8 197 1EGDF A 34 22 R AR 4

[0117]  GDFi 3R 4 2 JIK B8 L AR A 149 ¥ P Ah w7 25 T 200 %0 0 e 8 o s A7
40 , BT DA REAL GDF AR 3K 4 22 ik A8 44 ok 2 55 I 2 i A= e ) i R ) 2632 4 FH AR FE 75 2, 1
A DAYE— B 2 Fh B 4 Ac tRTTBRECAAR R I (19 iyl 25) HOAFAE N b4, Bon] % JL 4 g DA 7=
A= GDFH$RY) 22 K AN/ B AR 1, LA S AR 3 i Ac tRTIBHEC A4 o 5] BEHb , AT 45 /)N B B & sh i i
FHGDF4 314 2 Ik, FE 0T 87 FH AR S0 2 S0 5 V2 PP A — A a2 i fil v =, ) G RBC T4 I
ZLER KT | LA bb 25 /KPR A7 B 2R 2T 4l T4

[0118]  WI A AR X T2 GDFH SR M) 2 K B I B 1 A 1 H S AT A2 I AR R o X AP AR A
5T 2 A EE A DNARY Ak SR AA I mT DA S, AR B (RIVR 97 07 R o R AR Hb , 1538 v DL = AR AR
A, AR AR IR B P - 3 SO RH S AN [R] T A SR AR AB A I GDF i 3R 22 ik o 43 4, e A8 1y 8 3 T
ARG N T 55 1 7K A B A BT B AR 1) GDF i 3R 4 22 BRI 5 DA L e 5 =K 1 L e it
B hnAs e Bl AN AR g o XSS AR L K G e A1 11 22 ER RT3 sk 1T GDE i 3Rk 4 22 K1)
eI B R AR GDE R 3R 4 22 7K T o 451 4, 2 1 24 5 B AT DA A BN R I AR Ak s, 3 H.
XTI S RIS RGEHIH 53, AT O VE T 4 A B 2 GDF 4 SR A 22 K 11 B8 55 35 s i) o 7
Fe@h &8 A, AT fER Sk (Unh) At/ BRF el 4 1047 9848 LA el AR 12 25 2 25 3

[0119]  FEFELESLE 77 R, BRAC tRIIBZ Ik H R AR E AT BB 2 A1 , A< BH (¥ GDF ki
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SR Z KT 3 — D A FE R B S B X B AT (B R T, 4Bk R4k iR AL B IR
1 A AR AL o L &5 SR 2, GDFl IR M) 2 IR T A & JE R IR o B an 5 & — B AR i 22 4
ol FRE DL KRR I o 12 Foh =l 2 25 R 014 X GDE R 3R 470 22 Bk The M 1 46 FH AT 4 HEAS ST 4t ot
"B GDF i 354 22 B AR AR F 3R 47 3R o 24 GDF i 354 22 k3l ik 22 GDF il 35 4 2 Bk 1) 3 A2
TEAE AR A 7= AR I, 03 5 0 T AR v e 8 1 IE A R 4T 2 A/ B D e 72 3 240 o AN [F] 1 24
Ff (5] 4CHO \HeLa \MDCK 293 \WI 38 \NTH-3T3 8 HEK293) Xt 1X Foh 1 1% J5 vt P B A5 e S 1 P 40
o &35 R FVEFAE ML, FE 0T DABEAT 06 3 DL CRGDF /i R4 22 K ) IE A8 1 A 1
[0120]  FEHELETT T , GDFH 3R 2 IR A 4E B ActRIIBZ IR 22 20— 73 Al — A~ Bl 22 At
H 45 IR RS B o BRI ) X B 4 A S B (HANBR T, R 2R \Glu—Glu,
BWEH BRSHEFERE (GST) AL E A VEAAEAG RE Bk E A B E X (Fe) 2 A hEs
A E (MBP) B ML F 2R H - vl IR Rl G a5 M IR R 7 B /5 R o 451 40, G Se il & 45 1
SO0 T8 I SR R AT 43 B iR G R E B X SR AN AL H ), 8 SR AN Z AT A
R, B A2 e H R R B - DA R BR - B - 2R A R T o 12 8 2 R 1 22 il L)
&R AGRIS a0 mT 5 (HISe) fil & FC AR A& — 2 fF Y Pharmacia GST4Efk R4t FIQIARKIE
M 248 Qiagen) AF R 7y — S, AT BG4 /8 LA 1EGDF A 3R 4 22 IR I A M o 12 F sz
T 25 R ) S A9 0 36 - Fh e e B 3 (5140, GFP) DL K “Feibric” , Hoill i M fe v e a4 S ik
PR KL ITE P 51 o PT 25 2 SR A5 R S 1 B e B A 1) 3 R0 3R A2 A 10 B B FLAG It 265 25 If
R EEEE 2 (HA) Flc—mychrid . £ — 21500 T , BG4 I B A B B B USRI AL 8, 1 ot
Xa K ¥ Bl 5 ML , 70 1V AH G I B E B A T A Z Rl & 8RB, AT R ORI R H R %0k
T E RTS8 5 2 BT 43 B MRl G S R I H SR AR R S T R
GDFHf 3R 2 K 55 7 47k P4 £ 8 GDF i 3147 22 IR 1 &6 i ek (“Fa e 7707 45 #0380 ARk & . “Faoe” &
7 SN > 3 BT AR DL, T AN 62 BRI/ B B BR R B 25 4038h 114
TERFT 51 . 5 % BB 8 A P e il 4 B Rl & 48 © A Re X 2 M B R 7 P 7 20 130 1124
P [FFEHE, 5 N LI B B ARG o] 1 B EE A AR 1 o AT At 56 1 L B A e Y
BLHE 2 Ak (a0, — 5840 DU R Ak) &5 R 3OR Dl e M 25 d ek CRLTR - B i) AR A T e, ande
— BN 4K
[0121]  VER—NRFE S B, AR B 4L T GDRR 34, o NACtRIIB-Fe@l A EH, B85
Fe S5t & 1) (1 Wi Ak —45-47) ActRTIBZ K B A5 o 7~ Y 14 F e 25 M35 77 870 o R B
(SEQ ID NO: 6) .

THTCPPCPAPELLGGPSVFLFPPREPEDTLMISET E—'EU'I‘C‘-JUVE (A) VESHEDPEVEFNWY VD

‘JE'%.-’E—]NAKTKPREEQYHSTYRU‘JS"JT,'T“JLHQDWT_.NGKE':’K-CE (A) VENEALPVPIEKTISEAK
[0122] GOPREPOVYTLPPSREEMTENOVSLTCLVKGEYPSDIAVEWE SNGOPENNYKTTPEVLDSDG

PFFLYSKLTVDKSRWOOGNVESCSVMHEALHN (A) HYTOESLSLSPGE*

[0123]  fLikHh, Fe 25 M3l 7E i WiAsp—265 . i Z FR 322 FlAsn-434 1 kB H — AN B 2 AR
B AEFLLAFLL R, B — A Z AR RAE (B anAsp-265574F) (1) FAZRF c &5 #k SFc v
AR GG RE AR T AE BP S5 MIA B NI AEH BN, BF — A EZ AR R
5 (B anAsn-434587F) [ G ARARF o 45 #4385 TZRMHCHE SR Fe 32 44 (FeRN) (45 A g S AExS
B AR P &5 M8 BT -7t

[0124]  m] DLER R %R A 5 B AN R o fF o] BL S B 78 Dhae v — B0 E = 07 LHEZ i
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GDFHi R4 22 JIK ] BT e Vit 485 A 330K C— R v, B 5 A, S YR 465 A 388 T L T-GDF i 3k 22
JOR B4 C— A B o A GDF 4 3R 4 22 K &6 A 38 A% e 0 45 A 380 75 AR i A B B FR AR R AE AR, 5 BLAE
A — S A ) C— BRON— A iy B 3 7 285 M 33k [R) AT A5 S A ) S A IR = B TR ST 41

[0125]  fERELLSIyE 77 2+, GDF SR & 88 B A & :UA-B-Con H I = R R /7 1) - BB 70 &
N-FIC—R ¥ AL A tRTTBZ JIK , FHAHRZ T-SEQ ID NO: 26/ 2 5 R 26~ 132K Z B R 7 51| 41
F o ARICER 23 I SN0 AN B ZE T IR IR , 3 HARICHS 7 75 A7 AE I X BER A&Z R 1) - A
A/ BRCHE 7 T 8 L 4 Sk P 91 B 7 e s YU At SR B R 22 k3 Sk In2-10.2-5 .24, 2~
3ANH IR TR , B U1, Gly-Gly-GlyHek o H il M Bk fE AR S B IR  7E FE LS =,
GDFHi 3R Wit & 22 5 AL 75 XA-B-CHh 21 B I & B IR 7 41, Hoh A2 15 7 %1, BEHSEQ 1D NO:
2611 A FE MR 26— 13220 1 FF H.CH2 3 o Ak PN A2 14 AR N 21 22 3 L B /it FH  2H 23 5 A 55 oy
i R RE A RIE R/ B ai A 1 — AN AN 2 KR 43 o 7E SRR St 77 22, GDF A 3k
Yorh & 5 B A5 S0A-B-Crh A1 H A U IR PP 51, A AS2 TPATT /351, BHISEQ 1D NO: 261
RAIEIR26-1324H B, I H.CR e 3R I Fe 45 M 38 AL e I GDF i SR i &t AL 57 SEQ 1D
NO: 269 %1 ) LR T 51 -

[0126]  fERELLSI T R, AR B IGDFRE 3R 2 K00 & e 8 A2 8 ZGDF R 3R 2 Ik i —
Fhl 22 P B o ) 40, X EEAB IR = GDF AR 3R 22 IR B A4 021 32 30, 52 /= GDF R 31470 22 IR 1
PR 32 S Bl /D GDF T 3R 22 K IR 2 1 /K A B2 A o X S e A iR I B 5  (EANIR T, i & 2R
H (ELFE, 40, €05 GDEH 3k 47 22 Ik A AS € FFI 45 i B il & 2R 1) PRS0 sz it (B
$f , 0, (7] GDF AR 3R 4 22 RS b A Az 50 BL A B K AL & 8 43 B AS A (045 , 451, A
GDFH 3R 2 KB i AKA &0 53) AERL& S E S DL T , GDERE 3R 2 ikl & T 42 € 57
SEIB N TeG o+ (B UNF e S5 A 380) o A SCHT FH B AR “Fa e 7 S5 /380 AR Rl & 22 B 15 0
N REE g R (Bl nFe) L i EFEIEE B BB, ) sk KA & IR 4, AR SR A BUR &
W, BlansE & 1.

[0127]  FEFEECSLt 7 2R, AR SCAH 45 P LRI GDF 3R ) 22 BR ) 73 B F/ sl alifb e =X, H
SEHEEER, E ASMERAN S EEA,

[0128]  FEFEECSL 77 28, A8 K W IR GDF A/ 3R 22 Ik CRAB 1 ) A2 A 1) mT DA o 2% A
AN FECR A A, X FhGDF i 34 22 Bk mT DA M. FH k2 3 Ak 22 BOR & %, 1 fE
Bodansky, M. Principles of Peptide Synthesis, Springer Verlag, Berlin (1993)
fGrant G. A. (ed.), Synthetic Peptides: A User’s Guide, W. H. Freemanfll
Company, New York (1992) ik i) IS L . bbb, B 3h K G B AR °] e I i (41 4
Advanced ChemTech Model396; Milligen/Biosearch 9600) . A] #EH: , GDFI#iFk4 £ Ik L H
Fr BB AR B ARSI A FI R % AP R R R E A A (B, KA B E R IR
(CHO) 41 ffd . COSAN AR AR BE) o 75 N — St 7 2+, AB 0 I B AZ 1 1) GDE i 3k 4 22 ik m]
T8k N A A 2 i 49 G0 R AR 1 L S A B SR L BE AR I L 1S AR 1 X R
FE i bty (PACE) Y A0 E5 4H 7 A 16 4 K GDF A 3Rk 4 2 ™= A2 o v AL 20 i (8 FH AT I 75 76 K
{4, il iiMacVector, Omega, PCGene, Molecular Simulation, Inc.) RJPAHFiRBIEH
IKAFE DI EINL £ o AT Hb , SX FPGDF AR SR A7) 22 JTK o] A EE 41 7 A8 1 A K GDF R 3R Y 2 Ik = A2 , i As
AN L RN AR E R R, arid i A 2= R (o an, JRALE R D) -

[0129]  3.4mfith GDFHfi3k¥ 2 KIIA% IR
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[0130]  FEIELLTy i, AR B ER AL T A AR ST A AT B GDF 4 3R 4 22 K (1) 43 75 A/ B 40
%1% .SEQ ID NO: 4%t RARAELEMIACtRIIBRI{A £ ik, MSEQ ID NO: 5%uh5AJ ¥t
ActRIIBZ Jik, MISEQ ID NOs: 25.27.30F131 %A% Al ¥ EGDE$EY) . AT ik - A% FR v] DL J2
BB 1) B 2 RUBE IR o 1R IR A% 1% 7T LA 2 DNABRRNA Y T- o X Le A% R W] LALE , 461101, 1) 4% GDF 4 35
W2 BRI 7 Ad B0 VR R BRI TR Y7 77 (9 e 2 R R T AR

[0131]  FEHELL T[T, 4m b GDE i R4 2 K1 3 RA% IR B 3 — 20 38 g R B 5 /R N SEQ 1D
NOs: 5.25.27-30FI3 1 AR IR « B ARAZ IR T HI A FE LA — AN Bk 2 MZ IR IR R
INE B2 1 7 51, a7 L AR % R B AN A T ZESEQ 1D NOs: 5.25.27.30f131
W ¥ S8 G tS 7 B AZ AT R 17 5 1 i P 51

[0132]  FERESEsjf y R, AR BH$EML T 5SEQ 1D NO: 5.25.27.308K31 4 £ /180%.
85%-90%-+95%-97%- 98%- 99%% 1 00%7] — 4 1Y) 73 25 Bk AH AL IR 17 51) o AR A0 18 2 RN 5108
RePEfR: 5SEQ ID NO: 5.25.27.308k31 H MW IEE 741, L A& SEQ ID NO: 5.25.27.305,
ST ARAR A REAE A R B (W)Y Rl 2 N o PERE — 20 [ S it 7 e, AN R B IR AR 7 471 vl LA 2 4y
B E AR/ B A TR Y ARG, B AEDNASC A

[0133]  FRH Bt b, AR BRI I8 B 36 75 = B A& 10 254 T~ 5 SEQ 1D NO: 5.
25,27 30831 /R I TR JE 51, SEQ 1D NO: 5.25.27.308%31 1) H M7 518k e Fr B 448
(AL BT 41 o a0 b ST IR 1, A8l 152 RN 0K 25 5 B AR S (f2 i3EDNA A 22 (1) 45 3 1)
TR 25 AF A2 1T LA AR 1) o 5, P FE6 . 0 xS AL/ Fr R BR AN (SSC) «2945°C N 4248, SR JE 78
2.0 x SSC.50°C I BE¥s 1 an , Pe gk 0 b i 2h ik B vl DA™ k& PR 292.0 x SSCL50°C &
EDERE TR 290.2 x SSCL50°CHIIEFE . I Ah, BRI TR b I B BT DA™ s M 25 AR ) =R
BN Z722°C b Tt 22 /2 P24 25 A I 2065 °C o i3 FE AN ER W AR S0 AR , B3 ml i i ke 3h Rk i AR e
JE, I Jy— A B AR —Fheti 7 b, AR IR AL DL IR : HiAE6 x SSC. = IR (I fIG™
F&EAE T 2438 ARG E2 x SSCL =R T ik

[0134]  Hy Ft4& 255 i fai 3 M AR F-SEQ 1D NO: 5.25.27.308%3 1 flrn A% BR Y 23 55 )
A% IR AR AE AR R B B3 BBl N o 491, 22 S0 IR B — AN DL ) = AR 3 0 i 4 7 8 e AR R &
BRI 2001, BRFR IR B RS F (46140 , CAUFICAC A 4 R 1) [7) S 3518 1) 0] S EA 5
H 2 R 7 21 I “UTER” TRAL o AE FEEE St 77 22 v, GDF A 3R ) 22 K el B A% B IR 17 91)
15 o B AL B B 7 H AR T R ARGDF R SR MIAL R 17 91 7= 26 ABAT) Jm i AH [F) ik & B ) o E R
STy S, HASEQ ID NO: 26/ GDFAZRYI AL & SEQ ID NO: 30/ & X IR T 51 bt o
SR, TR 7206 7L 3040 40 B o A7 78 Bfy S 5 B30 3 AR 1 I =25 R 7 91 SO IR DNA T 1) 22 2
A AR N GRS B FE AR - AR GBS B A IR — B ML IR (B 2 293-5% 1 1%
L) HX LR 5 AT e FH T R AR S5 A7 4 R A8 S T 7 4 8 A B AR TR AR AE AR — I B
S A% AP IR AR 5 UL S bR B = AR (M R R 2 A PRI TE A R WA VE Rl 2 Y

[0135] ¥R HELl St 7y 287, A BH (1) B 2 A% R m DATE R0 M M b i VR e 2 22 —
B2 AR PR B Y A o AT AR TR T A8 S A TR IA I TE MY ARSI A
T 2 M 1E 20 MR 2 PSS B A0 1 SRR Bk LA K B3 B T 1 7 51 o BT i — bl 22 ol i
TR TR 7 A8 o] BFE  EAR T, BT A BT RS 5T A AR L A AL
S AT AR FNEE 1k 7 51 B0 AT 4R AN 1k 7 1 DA R B 538 7 B0 T H1 o A R BH A1 2 FE AR ik
CL A A R Y B 5 2 SR 3 1o TR JB 8 7 1T LU RARFE B s T, B 2 A 9F 7 —1
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PL_E A 3 B o B A+ 6 SR Bl 1 o FR A @ AR BT A7 AE T A0 R (R B ik (9 o Jpken) 1, B
RIS R AR T HE A QL Rk ARG I St 77 2, IR BUR M Fak B bRt L A, AT 7t
VRIG SRS 3 M o SR FR 0 R DR O AN U A , TR B8 B P B 1 32 4B B el
[0136]  FEA R BH () FELLT7 1 , 78 KB B AR b R4k = UL IR , BT i I8 B4 A 5 b GDE Al
KV 2 IKFF AT ARt 32 T &2 0 — PR 5 5B IR 17 51 - 15 7 20 & R AU i 1
fift , F ik B T 48 R ODFRE Y 2 IR A 238 o R, ARE W5 P 20 46 R 31 39 1 DL & H
BRIEEH I A VETERT Y R AR T-Goeddel ;Gene Expression Technology:
Methods in Enzymology,Academic Press,San Diego,CA (1990) .45 U, /£ 5 DNAF %1 7] #
3% B2 0 25 1 1Z DNA 7 71 3R R 11 22 Fh 2 ik 428 il 7 &) AR = — Fhm] A aX se g4k o, L
F Ik Jm S GDF IR YY) 2 K I DNAJF B1) o 3X LA FH ) Rk 4 1 F7 2 A0 4 , 45 4, SVAOF) 5 1 A
MBS tet Ha 7 I E A E 4R ESL RN R B3 7\ RSVESI T lac R trp &R
2t TACELTRCR G HHTT RNAK A HETE S RIAMITT B3 F Wk B AR 2 Z 4R+ F1 JE 3+
X fdfbra i F B3 H X 3B ER H- I R I B BB B AR R 1) S5 301 BRI R R B 1Y) S5 )
¥, B 4nPhob ¥ Bfa— 2 L IR 1 (1) JE 31 AR 55 RGN 2 Mk 5 3+ DL S g il 5 A
B A A B R B R R R A e 7 A, S H S R A o U BR AR, TR BAR R R TH T
Hh T8 nRr i A 1 E AR e B AN/ B 7R R A R A RS R 3R - e Ak, 38 B 25 FE 2k i
(R # U1K 42 38 VLR R 1 DA R s R g i AR e dE B (Bl gt A= &= bwid) iR
P

[0137] 2% BH I B 2H A% IR ] e 3 e o ) 2 PR i L3508 4 2 42 2 0 T B A 4 L L A% 4
i (B BE V& 28 R AR B FL 3l W) B 3 v Rk i s vh i e A AR B ZH GDF 3R 2 Ik
[10) & 2 B A AL Sk A B A A9 G, B ) AR LS A R SR ks - T AR SR AZ 0
(B an K B A B9) H Rk () pBR3 22417 £ 1 BURL - pEMBL 117 £ 1) BURL \ pEX — A7 £ 1 BRI
pBTac —ATAM BIRLLL JpUC T2 1 ok o

[0138]  — Ly L 2N ik FAAR [ Iy A 25 i 3k 4 78 48 T Hh BT ) J5UA% T 91— Fh el 22
FPAE B AZ N M0 T RO 10 EAZ # s 547 o pecDNAT /amppcDNAT /neopRe/CMV.pSV2gpt «
pSV2neo.pSV2-dhfr.pTk2.pRSVneopMSG.pSVT7.pko—neo M pHygfi7 A= i) &4 /& & T E A% 4
o % G 1) U L B0 0 4 Bl R 08 4 AR 1) SIE 8] o X g A v 1) — 26 R B 41 SOk (W1pBR322) 1)
FE AN BEAT B, AR 178 5 A% AN AR 40 BRI 9 = vh B S A 25 pive ik 1 B R BRI AT
A=y an A=k Je i EE (BPV-1) BXEBJ#% ¢ (pHEBo  pREP—HiT4E [ #1p205) ] H T EAX 40 i v 2
H BB Rk . H B 8 (BFEU SR ) I8 RE RIS mT7E T SCH RERRITIE S R
SRR TR R o T A R RN R A T 32 AR W 25 B O VRO AR S A H e A A T
A EZ AW ETIERG UL K — K EHFEFZ WMolecular Cloning A Laboratory
Manual,2nd Ed.,ed. Sambrook,FritschfiManiatis (Cold Spring Harbor Laboratory
Press,1989) Chapters 16117 fERLEAENL T, Al e 77 2K AR 5 308 RGORRILE
HH 2 K o XKLL AT R B R I8 R G S B FE p VLT A2 1 & 44 (B npVL1392 . pVL1393 Al
pVL941) \pAcUW-FiT A= () 8k (B ipAcUW1) LA Kk pBlueBac—fT A4 B HUE (B 41 B-gal ]
pBlueBac III).

[0139]  FEARGERISLHE T B, 15 11 B T fECHO4H i A 7= A = BIGDF i sk ) 2 IR i #0044
B Pemv—Script#{& (Stratagene,La Jolla,Calif) .pcDNA4#i 4k (Invitrogen,
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Carlsbad,Calif.) fipCI-neo#ifd (Promega,Madison,Wisc) o 5 1M & WL, 12 3= 8 L [A] i 7
PRTT T 512 1% 3 MGDFH 3R ) 2 IR FE 3 72 ) b a1 A i b 2208, g an, A=A iR,
fhmh A E B AR E S, AT 4k,

[0140] A BH N A5 I09 I AL 7 — Pk 2 M = REGDF A 3R 4 2 K1) 4w B 172 51) (451 4, SEQ
ID NO: 4.5.25.27.308¢31) f) B4 KL DAL G i T2 4 A o i 18 32 240 B ] R AT A S A% B
FAZ AN 51 01, A I BA R GDE R 3R 47 22 IR T 76 40 BT 200 B 2 oK R AT v« B2 LT B (f7) R A
R EERIE 2 G0) B BRI LAY 218 . HE A 1E B 1E E M O AR MIRE AN 7
Pt 8K o

[0141] (Kb, A BHIE— 2090 Je A2 7= 32 GDF i 3R 4 22 BRI 7 v o 451, FH 4w i GDF 4 3R 47
2 IR ) 20K B AR GL 1) 4 32 AR AT AR 0 4 SR R R IR, A R VR R AR T GDF R 3 22 Ik 3R
I8 o BT IR GDE 3R 4 22 JIK ] 7 73 YA 5 AT B AN 5 6 i GDE R 3k 4 22 IR ) 35 7R B (PR & 9 o3
2B, GDFAR IR 22 JIK VT 0% B 6 40 B o o3 B AR I 2 v, WK S AR 4R i 5 15
M o A3 TR Y00 5 1 1 MM L 355 75 25 A0 S R = W o 40 B 15 75 1) 6 08 15 75 22 D A A 3k 24
B0 1% 32 BIGDF 4RI SR 22 KT M2 PR 355 7 25 11 32 4 B 9 8 v e P AR 438 2 20 1) FH T 44k
TEAMPIEARDE PR CHE S 7284 Z 17wkt 38 2 A & UE L H K . FHGDFi 3R 4 £ ik
(1) 8 R L IR S e B AR AT e e 28 AN A4l o FEPL L 1) Sl 77 22+, GDFA 3R 2 K2 B
ek H A i) St s Rl & B

[0142]  7F 5 —SKhiti 77 R, dm S 4l AL |7 5 7 31 (151 40 75 25 2 GDF 43 314 22 K 1) i 75 350 2 1)
NAC 3 ) SR L R/ o BT D) AT A 7 51) B s S A1, T e VS iR NG > 4 @ B IR e 2
JENT R AL R IE IR E B B AR R A HT T 8 A i e Ak B 25, DR kAl it
HIGDFH 3k 2 Ik (4, 2 W HochuliZE N, (1987) J. Chromatography 411: 177;f0
JanknechtZ A\ ,PNAS USA 88:8972) .

[0143] il 28wl JE R A BOR O 28 B0 A 5T b, SR FH 1 v 53058 i i 190 FH T 38 22 ) R o, AR
P i AT B b AN [R] 22 JIK 7 21 1 25 FDNA - B RIS i i v A A $ 5 1) oK g » AR 408 75
ORI i, B T TR g A B DA E e AN BRI IR 4, IF LN (R B2 AE  — St T =R, b
A LR AT I G B ShADNAG A I IR A B B, T FAE PN IESL R R B
() 7= A T 5 H v R 0 5| DA T 5 R BRI PCRY 1, b AN S A B Jis ol a8 Ak
Tk & 3R 7 %1 (B, 2 W.Current Protocols in Molecular Biology,eds. Ausubel
2 N\ ,John Wiley & Sons: 1992) ,

[0144] 4§k &

[0145]  FEIELETTIH , AR IV I - BIGDFR 3R 2 Ik (B an, wI¥E 1284k ActRIIB 2 JIK)
T 5@ FNACtRIIB 2 KBS BURI AL &4 (Z5570) 18 ol I i & 0 ik
v 4558 BIACE D, AVEAS BAT TAE AR PN B AR A0 18 755 21 4 B 1t 21 2 131 0/ B0 2R 21 4 i 7K T (1)
e 77 X e fb G W] LAAE , 45140, i8S vh it

[0146] A5 22 Fh )7 v i i 18 ik B2 [) Ac tRITBASE 5 4% T ORI v 41 40 M i ifn 21 2 /K P BR T
A o 75 e s it 77 X, A REAT A0 S W 0 R I B R O, AT E AR B 4 R BT
ActRIIB-A S AR FH B 24 701 o 78 8 S 77 U, S8t 12 W0 5 DA 7 128 1 %65 5 o S 14 410 | B
Wk /DActRTIBZ Jik 5 45 A e 44 , WA tRTTBREC A& (54, 3% % \Nodal .GDF8.GDF 115§
BMP7) i 45 & AL &40 - B3 1% 5 v FH T %5 58 38 A tRTIB 2 Ik b5 3 45 & 1ic A8 44 i
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ActRITBRECARI &5 & I AP AE1E— B R it 77 b, A &P a8 L 5 ActRITBZ IKAH
HAEHIRE IR E

[0147]  Z2 il sE JE 20T /2 75 22, HAR A A TF N AR, AR AE A SCHH i Al 38 04000 5 W] e A
QIS AR N SRR o AR SRR, A B A S (25 7) Al AR A A
SITER G B S % E A P AT LR AR AR N BRI G B RARAE AR AW 55+ T
A AW UK 7B B 0Bk &4 (Z45570) nad s, a0, 40 5 B2 BE R ) 8%
He Y= (Fhn, RARF=4) , @ik A 2207 vk A (an , /Ny 5 B3 KRS0 A)) Bl 20
P AR B 2 RE B IR A A P B FE AR IR A LA 7 K 2 K BRI B R A IR
93 AR E St 7 2, MR 245 752 73 1 BN T 29200058 2R B NE LS T

[0148] A% B B IR AL & W m] AAE 9 B )« o3 B SR SR At , BY05 70 B 52 4 1) S PR
FRAL {51 G e i 21 A A 2 ) A o IR S ST PE AT AL B, A, I el AR I T i T T R
BAEVA SN AL ST EL o ST A SRR G YRR T I R4 Rl 2
TERIEE TR 18 2 SR ) AT, (S WMEE ] FHH EHEWATA, FF R A REZNEY 7 &
(AT AR A o AT A JE A B AR FR i 1 S B, AR 2R VRO &R VI BT R RO R H
[F AL 2 R R IR HEER A L H IESH R 1 (GST) vl Gid AL S BRI B AT A o

[0149]  FEVF Z XA W) AR SR $E B ST e AT Mk 1) 245 4 s e A2 5 v 350 B B8 4 v i
I E , AT A 25 7 ) T 5 ) A B 25 S8 ) A 5 D B0 2 3 e KA o FE A R e b kAT 1)
Mg (] LA A sE ai i 8 B AT AR) 5 3 D0 o8 “WI g™ iide , R AT BL = A2 AT, AT
FO VR PRI R AR 25 2 A W EH A6 5 0 0 32 0 2 B PR R 2R o e, AL 5 T
2 B B 1 B A R P R 38 FE AR A R G5 ] A R A s B Ak 3 AR TR AE 25X 4y 1
HERAE A, HonT i ActRIIBZ Ik 5 H 45 G B4R (51140, ActRTTBRELAA) Z A 45 & 25 A )
(R T R

[0150] AN Ak H 8, 75 A A BH () 7~ A5 14 0 e W 5 v, SO R 1) 466 W 5 0 B8 A 4liAk 1)
ActRIIBZ ik (Ll % e 45 & Ac tRTIBRC A4, 4ni& AT 704 B 1) tHEE b R B ik &M 5
ActRITIBZ IKHIVR G YR R N & A ActRTIBACAAR I 4H A4 - X Ac tRTIB/ActRIIBRL/AE &4
R A6 U AT 5 B R I Ak A i (BROINAR) ActRTTBZ2 Bk A 45 & 2 A i 2 R B S WK U
RIFRAL T F B ZAA I Ry mT id i o A R R ) Ak 5 0 B 15 10 e A 1l 7 =2
87 1 4 T BEAT PEA o A, 3 AT EAT R G E DS A T T B B B 2 o A5, AR R SE
4] & A Ac tRTTB 2 IR I 2H A W s in 73 B AN 24k (9 Ac tRTTBEC A , 7R Sk = MR AL A P01 17
LN XFACtRITB/ActRIIBAECAR & A MR Y G AT € & o Y ERAR , — BRI 5 TR A S S P It
PRl CLARAL, 3 HoT AR N VR & o b Ah , AR SE U A &g v mr iR etk s B, T 724 &
& TCAH M E RS

[0151]  ActRIIBZ K AIH LG EH 2 RIHE G YIE T @ i 2 P AR I 451 4n , o] %
F S 040, AT RS bR 10 AR 1 WO AR E B (B, PP POS M CECH) LB hRig i (il
FITC) Bl bRic IACtRTIBZ IKE H 45 G B 1, i G g% N g B ad it 8 B A W o) 526 W T ol
AT AT E 2

[0152]  #F Bt s 77 U, AR B 25 RE A FH Ol AG I e A e ek g & 4% % (FRET) Il
JE >R BB A B A tRTIB 2 KA B ) 45 &t 1 2 (R A AH ELAE R FE - b Ah , e IS
3, BlanFEF 635 (PCTAFFW0 96/26432F15EH L F|*55,677,196) 3R M55 5 T LR

29



CN 105561295 B ﬁﬁ HH :F; 28/49 T

(SPR) 3 [H1 i, fi A% J 8 AR 1] 4% S 2% 1 R EE , n] o T A K BH ) 22 Fh it 77 3K

[0153]  [hAh, AN Uk B 25 FEAT FAE ELAE A0 I E (H AR A T2 M e ™) R %5 e 1l 2R B8
SRACtRITBZ Ik I H 45 & o A8 4 < TR ) A ELAE I 265 74 il , 2 0, S5 B & R 55,283,
317;7ZervosZE N (1993) Cell 72:223-232;MaduraZE A (1993) J Biol Chem 268:
12046-12054;BartelZE N (1993) Biotechniques 14:920-924; Lk K IwabuchiZg A
(1993) Oncogene 8:1693-1696) o FE4F i& S it /7 2 H , A B 2% REASE FH 30 7] XU A S48 K
KB M ACtRIIBZ ik S Ho & & 8 1 2 (R AH BAR g s Ak &4 (Bl an , /73 BUIK) -
1,z WVidal fiLegrain, (1999) Nucleic acids Res 27:919-29;Vidal fllLegrain,
(1999) Trends Biotechnol 17:374-81;LA K& L #)55,525,490:5,955,280; F1 5,
965,368,

[0154]  #FFEebsji 77 A, vl S5 ActRIIBE ik AH B AE FH I BE 11K % & F &) 40
E P E5ACtRIIBZ Ik [ A AH B A FH AT DL LA sk 24N 16 o 51, SOMokH LA FH AT 8 FH A
SNVEI R TTEAE R E K EEEE , Bl A WAk 5 J7 A FE D6 S8 B B PR AR 1 R A 45
G UL K SEFERT (Jakoby WBZE N ,1974,Methods in Enzymology 46: 1) fEF-tbfENL T,
AR T HLER I e (9 G A I 25 A Ac tRTIBZ2 BRI AL & 400 5 ) A i i AL A4 o 1X ] 4,
5[] AH B AR 45 A A . B, St ACtRTTBZ BRI SR 6 n] FH I8 R4 (Bl 4n, B AL B
g R ER SR O ER ) T Yt NARAR , 0 38 1 w5 18 & R 128 % ST )R AT 0 1k B
SCE B A B R EAT I 308 o T A8 P L 1 2 T AT LB B 25 5 0 , 49, A 1 EH RE AR AL ) 45
H N E o AT A B B 28 22 L IR EGE B (] 8 A B A SR Bl A T 4 A FL Uk 43 I
LT S B S A E - 45 A A0 S 0 A] R F L (B e B R TR 45 B 1 SRRt AT R

[0155] 5. R fiEiETT Hlig

[0156]  7EHEdesijs 7 =UH , Ak BH IR GDFH 34 22 JIK v T 728 L 3h42) (s o5 3040 F R
KRB, e A R NREE) IR E A AR R, WA SR Y, GDRF 3R 2 kAT
65 EPOSZ A4 380 771 8 FH DA S0 AT 1) 8 3 ] S B0 21 4 i 8 o 3 ] 7 i A 28 260 e A8 208 SR
55 7 EEPOSZ AR J0E 71 AH < 1 XU A A 2 o 78 SR8 St g 20 rp, A BE AL 1 Il 2 A
it VG T A 35 B I GDF 4 3Rk 4 2 K BRGDF R 314 2 K AIEPOSZ A B0 7Rl I Bk (BB & ¥R 9T)
MG BTG A 77 B AMAR R 3R ML 532 IX 2675 v m] F T L34 CRe A N) B3E 7 1
BT VR TT .

[0157]  GDFH#fi3k4) 2 Ik W] K& EPOSZ AR I 771 . FH LA B IR EPOEI AR FH J Sk 1) 28 5 rh T
PO T 75 57 & . EPOIY) 3= 2RI FH 2 I 40 i bt 25 B 21 8 11 7K1 B o B2 185 n A 21 41 g
WA Z2RE o B v I I 4T B bl 2 K P RT DL 51 s I (BE G L2 & I 8 Ak) AR 7 I g . )
HHIEPO H e BIVE F , 5 A vy I e 1) Hep — 602 S0 U AR SR A AE 55 B BH 2E )3 T A%
E B /O AUATE 2 IR 5 B v M0 i 95 A 2L 4l fflapplasia (Singibarti, (1994) J. Clin
Investig 72 (suppl 6), S36-S43; HorlZ: A (2000) Nephrol Dial Transplant 15
(suppl 4), 51-56; DelantyZE N (1997) Neurology 49, 686-689; Bunn (2002) N
Engl J Med 346 (7), 522-523).

[0158] AR ST Y GDEFf 314 22 JOA 6o 21 20 it 7K ~F- 1 skt 0 2R 3% B 3 e 1) 551 3 ik 5 EPOAS
(5] PRI ATL A RS A FH o AH S 1, 3 e 5450 770 BT T 38 M0 EPOAS 78 43 I 25 (1) B 3w 1R 21 40 e
ZLEE F KT Bl GDF A 3R 22 Ik mT A 2 T 5 i A A 2= 48 0300 TU/ke/ Ji) 751 & (14
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EPOAN T BUM AL 3 /K-~ 48 I B = ¥E/K -1 1) 38 - B A8 70 EPORL ) 8 AL T BT 28
AR BRI, AR B F 0 Al I 25 A R AT i i ) A8 R R8T AR IUT ' 0 1) A6 R )
I A5 2] RFEPORY AN 7873 L2 AT LA SR 4L RE R (RIAE FIEPORIVR G YT Ja ML &2 31)) BER 1S
YRR (B an7E FHEPO S 2367 Ja WEE 2) .
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SEHEE I AL HZ I AIZ 677 7R it A B TSI 45 2R TR A3 2 .

[0160] WAL 7R , ARt S5 EPOSZ A B 7R & B A SC 2 I I GDEF IR M) 22 Ik n] -4
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HOPs-E L RO AR ] Y G e FeoWNE SIS D YIE =3 AR =4 = b o AN = e o ho i g N 2 P (A R e T ]
TR A 23 SR I B R K AT RORZ ML 5140, 12 g/ d 1) ML 41 2 /K Sl A e —
P A AR AR B DR A TR PR o VR S R A R R I L IR R Z W N L E A 2 R
PRIAAT R 25 T e L o B RART 3, BA L5 22 Al AR G, FLARLHE, Bl , P8 1R Th e 3 35
RS A LA AR R XIR IS R CE SIS . 1 ML W] 5 40 R ARDUA O - SRR (gL iR
T W e 5 P i) 5 R ES AR I MR (i P00 £ 200 B P I =1 ] 245 < 0 £ 88 ) 245 g
E ) 5 3 I AR 4 10 bR (9 XL 1 i e G 2R 2R AL L 2 R MR B R 5 0T s AT (i
M7 ) s RIEAE B S e, WAEEARR KRR 2 e RIS RZ R G
ZLPEARIE (SLE) S B B s (B4, A= Bosd) « 2 M s (B 4, 5 2 REUJs At 1k
Ll ) 5 BAE AR VE B O B 8 , AR R MBS R RO s Sk e PP s SRk
e I 5 b T B A A B B AR TR AT/ B el T S BUR DY (B, SELE HSATHEIEN) T AN RE
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SR 52T A0 (RBC) JEASHIAR DB 38 A 9R) & A3 1 o IR I B PR 22 M 0455 = 1) 18 PR 19
P, 2) B BRI, A13) SARACEPR ARSI 2L ML o A IX LE SR 3 —Fheb, TR
210 A R ER KT R T LR B 0 IR B2 AN IR o FL B AR S 22 i 4 - 4) FL 0
SRR TEZL L, A15) o R BES 0 3 BN T AR IX SRR A v, PRV 2R 2R R KT T
WLEE B 1) FF AL A2 S g T+ = 1
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F[X 4> (Adamson, 2008, Harrison’ s Principles of Internal Medicine, 17th ed.;
McGraw Hill, New York, pp 628-634) iR K& & S HUR A AT . — L8 5 7 it #2
KB MRVEMML R T B R -1 FPR -y MRS SEEE 7/ 7 A H 5% (Bron 55N,
2001, Semin Oncol 28 (Suppl 8) :1-6) - fEH IR A, 2RE 15 T OCHE R L R T IR 2L &
(hepcidin) , AT #1102k A\ W 4 Jf 3 Y, 1 HL 388 5 FR i) FH T~ 21 400 i A2 Bl i) 4k ) FH 2
(Ganz, 2007, J Am Soc Nephrol 18:394-400) . £ 8% R 42 1) 2% M tH 2 5 BU@ A < 1 71
1L o F 3 FRE 3 B0 B L ) 2k R I s SR TR T AN (] DA 270 g R KT B% L 28 22 MR R
&R P 117 95% o i AH DG 1 X % B BA B 5 R, B IR = AR VS R R % T SR AR
FET-F BTt

[0164] 18 B 5 s 5 IR KG B 12 24 I AH 5% , ok B2 ML Py ™ 2 A% JE ol W 400 35 O R P 5 3R B
RTE N B TR L0 20 AR R ER ) 77 AR AN JE AL A0 R AT 2> o 18 1 2 5 18 A B
EHY A R I ) o 2 R R 4 (539D) i , I s EEREAT S A R A R R AT R AR
B AR R B A I HLBE 0 1 R AL o O 78 70 10 B B 5 I 2 IR s R
Ja R B R Fe 0 R N EN DI RE S 40 AR S LR IR DI Re U (Levin 8N,
1999, Am J Kidney Dis 27:347-354; Nissenson, 1992, Am J Kidney Dis 20 (Suppl
1) :21-24; Revicki ZEAN, 1995, Am J Kidney Dis 25:548-554; Gafter 2 A\, 1994,
Kidney Int 45:224-231) o a0 H 15 A AE MM B 508 1 /)N BRRSE A o B iiE B 1) (2 07 SC S it
) , A1t 5 EPOSZ A4 S0 7B & I GDF R 3R 4 22 JIK o] LA 3697 B S i 22 1M .

[0165] 1R % T BUIRAR R I R KPR D 2 77 A 52 3] v FEAIRIG T P 33 11 o 2 BT IR IR0 o 3
3 WAGRBE IR o 1 40, ZE R AR AR5  FHR BRATL A DRl  FFOIR 55 i Tl i e i B 2 35 it FHME VR R
YBIT ) B rh 2 R AR B I B 3 b R B I RT DA B R R B R D (FE 22 A N Rl
3 ) — PR L) 10K A o d5fa , A B LA R R R B 12 i B rh 2 R R
If. (Adamson, 2008, Harrison s Principles of Internal Medicine, 17th ed.;
McGraw Hill, New York, pp 628-634) .
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gl R M B A R , A TR, KA FERBCIE [A] & ML 53 ) 4% U AR5 o (H A2 5 IS AN
JE 2 PR THHb fih K AR DI A1 % 380 o A s R ) A AT ], 3K 3 0L AR R AT 2 L 4
RRNGER S T 2R 028 A vy A4 % i A7 A e 2% 3 BBk i = o 2 H 4 N AE /DN BRUASE R o a3
(1) (Z W T SCRT) , A1 3 5 EPOSZ A4 B0 711G & B GDF il 3R 4% 22 ik AT A FH - MA@tk 2K o
23 MR RS

[0167] WA BT IS AN KT 3G IO Bk i = 1) 73 23k e (CFLASHE AR Dy v 8] B B (0 R 1) A7~
AR LT 40 M A RO HH R e B B o kR 2 AT DL 10 ) R 5 2K el PR Bk e B g
PR FEG HAELL MR 7= 38 i 4R VIR AN 2 IR A R B B 14 98 0E , BA
P S B P SR L o A I TR S R ) e B v BE ST AL, B R A AR BE 1% L JF HRBCIE S R EL
IR s H A2, B 42 B 27 10t 2 5 30— L8 /N 4R BRI I 2 2 RBC, FF HL , 1) ™ EE SRk P4 31 1M
[ 4 A A i - 5 11 v 9 P 8 R R AL 3k A7 £E 1) /)N 21 40 i A I 4 2 HURBC - (Adamson,
2008, Harrison’ s Principles of Internal Medicine, 17th ed.; McGraw Hill, New
York, pp 628-634) o SREKHE T ML AT IE 2697 Bk T F R R AP SRR T, IR 15 i B
ANk ) 7 AR BC g A2 3 B G 5 o A e b S5 EPOSZ AR B0 71 Bk & I GDF i 34 2 ik ]
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DL B 55 BIE T VREE S TR T S M Bk e 2 A, 4 2 TR T 2 IR BRI A
1o

[0168]  AICIGHA M B if w] LA ph B B8 0 iR D) e i 5 i3 o (1T AN A2 4k R T 20O0E VI G Bl
it R H D REFERS) T 2. R I S22 B AT 29 Y Bl T80T 3 B BEA 6 T2 B IR R
I ZRIR I 100% )47 fo B35 b 22 R AR FETL I, T AE 2 2280% 1) iX de R F h & K AR T
B I ZL UM (Groopman 28 A, 1999, J Natl Cancer Inst 91:1616-1634) . E&&0HI 254
A 1) KA, i ST (nSeykR) AT AEIERR (e 2R) s2) HUARIRHZ, W FRF5 557
(N2 FEIGERS) JEERS SR (it BSIEER4) Fmsne SRply) (sl pufihiss) ; 3) A ds kb
RUMBEREPUER WFTER) ; 4 BERHEGR nEIEE ) ;o 5) A 2«5 R4 H
Fhids (KAL) MKERAED (WKERR ; 6) BwMEpl Ry ; M
7) RIS FRIBERN SR nFER B R AR AT  WfEA T 5 R B I /) BB A o B e
B (2 0L R ST fsl) , A 30 t 5 EPOSZ A4 30 7K & B GDF 3R ) 2 Ik v UL F V697 AT
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[0169]  {F-i% H S5 EPOSZ A4 T 75 BE & I GDF A 3R 4 22 ik t38& & T 16 ST RBCRLEA X LK 7%
i, HAFAE IR 372 T RPN R CNAE) RSPk R (EAL g ff) 25 T Bk Bl R B
(fik I €4 2K 1)) RBC.

[0170]  RUEBURRI B Ar/KFErl 518 r o ERH, R HEMAE TR EERE S
H AR ML 8 KPR G 255 oRGI7 B E  Z B A /K FEEEL 10 g/dl Y]
12.5 g/dlz[a], R H 25 11.0 g/d1l (2= W Jacobs% N (2000) Nephrol Dial
Transplant 15,15-19) .83, M AN LL 25 7K-F (4HRE & AR FR B & 43 b)) w7 FAE XS 2040
FRLBR YO0 B4 0 A o %o T R AN A ) I 2 M B 25 7K 5 B 53 MR YE R 94 1-51% , B 2o PR
7 [l 35-45%. H A I 240 b 25 7K 138 5 249730-33% . b A1 , Il 21 85 1 / 140 A bb 25 7K - il
AMRTIAZAL o R, S FETR 0 N 5 1% H AR ML 8 A/ I 40 M LU 25K F o] £ kR4 28 3 AT A
(AN

[0171]  FERESLST 77 Rrh , AR B SR (Im kW &2 B 2 b — AN 2 A IR S5 H T8 1
O\ FHGDFH 34 22 K VG T B2 GDF A R4 22 IRV 97 1o 16 3 1) B3 1 T vk o IV 2 2 800 T
PR X T A& GDF AR SR A 22 IRV o7 g ik 35 1) 28 35 10 24 25 24 1 I 78 FHGDF 4RI 3R 4 22 Ik o7 1
() ) LR 2 280 VAN A& 75 72 FHGDF A 3R 47) 22 Ik v o7 SR TR] 15 75 & F0/ B PF 0 GDF i 3R 47 22
JR P& >4 () 43 77 B R IR = 2 30 P 1 — AN B2 AN E IR H K T4, FHGDFA 3R 2 ik 2
25 ] PRAR  REIR B 1k

[0172]  WIARAE A SCHE AL IR 77 925 0 B 1) IV 2 2 B0 R0 36 451 4, 21 4B 7K P | I L Bk A A7 AN
L5 368 10 4 2T 20 R 7K T A S R AR R B ) LB 24 5, L B AR A R T Vs o IX R 2 AT
% R H R ) MU E o 20 4R B K Y- AT 2 3 7K A/ B 40 A kL 257K P (5 36 hn ] 5]
i B 38 0

[0173]  FE—ANSLHt)T R, W R — AN B E A MR 2% S 30 1 V6 2 4B AR 13 = ],
WIAE RGDFH 3RV 22 IR 16 T 38 35 1) B 38 vh , GDE 3R 4 22 K1) I 46 it FH Pl 4808, B 28 MK
2O H AR EL R VR YT T T ] B 3 1E B AT 52 ) KT o 5, n SR gk 2R R R v I
B ey I H 13, 0) 28 25 W P % e 2496 97 DR P A1 A8 1) I o o FH A ol S R R L R A
R Bee R 245 B P N R0 HE 49, PR 245 N b i 2 R 4 ) 551 (0 o 52 Ak BEL ¥y 7] A B2 4k FH i
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7R B35 45 B A L i 7 LR K 5K R e 49l (ACE) ¥ 1 770w ot 7 3K 5K 3R T 12 AR B e
7¥ o I s 7T A 32 3L N AR B AR 7 SEVE T o LA, A SR A 0k B B R T IR W BUAE H AR
M B ek A » U 6 AT S S K R A/ BBk AN T 07 SR 0T L2 B E I Bk A7 Rl R 2 IR
BTS2 1 7KT o 0§ B R IR 2L AR K PR/ BT S KT 8 2 Uit FHGDF
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[0174]  FEICLEST 5 S b, QR — AN B A IR S 2 B0 1 Y Bl A, BRAE D s I, )
FENGDFH SR 2 BRiR 7 e () J8 8 v, T Uit FH P SR o (B2, GDF R4 22 KA 77 B
205 PR T Y B B ARt FHGDF AT 47 22 JOR R 8 0 18 AL 8 2 2 0 1) AN T 32 32 18 g X
52 [ 5o T et L 677 8 AT XS AL GDF IR ) 22 R AT A R AN S B KT (1 7 2 ) v
I7 IR R T A, n SR R B R v B L, DU AT T 2 0 I FHGDF i 314 22 Ik A e
FEZGIRTT 7 5 0 T AT T I M B Ak A7 (1) S8, AT T DA IR 2 Bk AR A FE X VA
[0175] /NSty S8, WX NGDF 3R 2 BRI ik ide o 1) BB S T — A el
MR A S B B S A, I HI T HE S (B X 12 B3 B AL IE 2 25 2457 58 . T et , 6 T A8
B BRI SRS S 2 2 H0m] I R SR 3 2 I GDF SR A 22 k45 24575 5 il
SR B LA v BRI G B R STk 2 I SR, AEGDFART AR Y 22 kIR 77 1Al A
S BB 0 L R AR 2 18 Dy I H ARG Bl AEGDF i 3R 22 Ik Ve 7 i J 3 ) — A4
B2 A LV 2 2 K S 2 A8 T FEAE AR < P BB R B GDFHf 30 22 ik i T 7 S 1) I 2 2
B AEfT A -

[0176]  FEREESIft T S, — DB A ML S BAEGDR 3R 2 BB T 1) S8 il &
I 2 50T TR R )7 3T TR) B 0 8 2 O o Vi R A B IEGDF R SR 2 IR 48 2588 55—
7SN 24 o A, 40 SRt FHGDF A R4 22 K 3 S50 s+ 20 240 it 7K 1 B il 20 2 19 7K1
TIN5 BB A A7 B A, T GDF 35470 22 A ) 711 58 W] A B O g T P I, LAfE [ AIRGDF i SR 2
RO — AN B AN ML A 2 H A o 2R FHGDF i 3R 22 K3 BUA A T B8 1) — A el
AN A S A WIGDF 3R 22 K AR 45 24 Rl Wi i 3 L 58 I 2 40 ml B2 1) T 532 1K) 7K
P B A I o SEAL , G ER A B2 A LV S 2 A DA FHGDF i 314 22 Ik i) 751
BB 5 ANE T2 52 B VA Y 5 D45 25 ] 45 1k o A 9 IR A5 IEGDFAR R P 2 ik 2 24 1) B AX
BB N, SR E T 45 A R L 2 O AN I R KT B B T 7R A0 B T 2 BBk A TR
7o B4, Un 2R FHGDF SR 22 Bk 6 T7 1K) f8 58 LA S v (1 s, WUIGDF 3R 4 22 Ik 25 24w £ 4
Al K RESE, I B R R 29 IR YT 77 58, GDFHR 3R 22 Ik 45 24 T R AIG (191 2, 525 01/ B4 28
I B B IR 25 INNVR T 7 58, BRGDFHT 3R 22 Ik 4y 24 ] 45 1 HLB s T IR IR 259097 .
(01771 FEREES ity S, 1 FHGDEH 3R 2 kiR 7 (1 8 B2 FIGDFH 3R 2 ikiG I7 (1Y)
146 58 2 7 LA AR A S8, An 8o AP LA e i ORL PR 7 A R A 1 8 Bkt 1
A2 DAY b LAY 7 A B i 8 IS o 10 6o B, 6 e e JE 3R] BB SR AE
BALF R A BIIRAE (K XS : Lou Gehrigl (ALS) JEAE IR BRE - i ZR Sk JILE TR A
RLAE LA 22 45 . 70 1B 2 14 it e o3 (N5 COPDAH G (1 LA 2B 48) LA 48 454 1iE D LSE
B 5 IUE TRAS RAE T — AR AT PEWLIAL R » 5 1 A2 1 LA B A I O JUL AT JUL )
BHTAZ 5 AN 554 o AT F RS IGDF A 3R 22 BRI 7 5387 s Y PELUE 7R AN R A4 ALIR
AUVE IR AR (OMD)  IUFEAILE R AR (BMD) (PR — R L= TR AR (EDMD) B ILVE 7R AR
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(LGMD) « [ JA REZ LS 77 AN R (FSHERFSHD)  (1HFKN Landouzy-Dejerine) <& 7= AR AL
SR EL (MD) (AR ABTHANRHR) JIRIELE FR AR (OPMD) I LE 72 AR (DD) SE RN
EHIRAR (CMD) »

[0178] 6.5 AW

[0179]  FERLLLSI 7 R, AR BB (14, GDFA 3R 2 IK) 5 24 27 nT 3252 1 3 Ak
— W i o 451 40 , GDF 41 3K 4 22 Ik mT Bp it FH B0 D9 254 1511 a7 26 4) 1R 2653 it FH < T
A C i Bk 3 @Ak &4, AT AR ArT 7 8 0 77 St B, B N BE Be.

[0180]  fEHLLLsy J7 b, AR B RVE YT 7 i B s E N M el B 4 5 5l m 30t FH 40
G AETE IS, T A B IR 97 4L SV 9 AR 2 R B R A B A nT 2 e B T
GDFHi sk W) 2 R LA B AT AR ik 6L 3 78 IR S 6 7 A R 255750 nT fE A R BRI
@A 5 EAE Y (B, DRI 3R 2 IR [5] B 857 T4 it FH

(01811 Bt , ¥ i B Hhiit AL &40 o3& & 1 B A it FH B 2540 46 Wl A0 7 — il 2
GDFHi R 2 Ik, Ho 5 LA N H 40 2H & - — Pl 22 P 24 2 m] 22 52 1) O B 35 18 K I R B AR /K TR
T 53 B VR TR B FLOIR R B mT A R A FH 2 i B 5 R B 1) RT3 S Y Y o BS0AR )
TCR A A, F AT G BT TR G2 i 7R S FVBR 77 A5 1 751 L5 TS 1 42 52 2 1) IV S5 TR I i
Bl B R B AR 7R o AT AR AR R B 25 W AH A b R P B ) KPR R 2K PR AR 1 S 45
FEKCTE 2ol 0 H w8 B R & eSS A E R A A, andioa s A
JRT VRS B A HLEE , Ay R <1 o 45 o, ] ek A A A AL n BB T , 7E S BRI AR LR
B YR B R B RRLRE , DA S a8 e s A SR i v PR SR 4E RS U M im Bk .

[0182] Ak, mf LA Tk 2 #E A AL (& i) B8 XK 41 & W00 B BE ST - 72 R it
ST e, AR SRR B A YRl AL BE S s — Fh el 2 MG T Ak & ) (WnGDFH 3R 47 22 1K)
15 8 B R AH ZRER AL (& f8) 125 5T, ok B HR 2 2R AR A 4 ) L s R e 8 A R WAk N A
W o A5G0, B 256 J5it T 42 (L GDF R 3R 4 22 IR 2 18 ke s - Ik SRR v |l 4 ai T H e AR
7 N R RE B

[0183]  JE& bR e P I T A W AR 25 1 AR ] B fide vk S AU IO 32 2 41 00 A 5 T 4
JiT o 2 RRZH S WD B AR B R PR 5 38 1 1570 o FH T 26 400 1) AT B 1) 25k o vl DA AR e
FAE I FNAEAL 2 b SO B BR A5 IR IR =40 R B A R AL R A R BRI - & n] RE I A AL A2
AT B A ) ELAE AR 2 b e g 8 S, BBy BN R TR iR o 33— 20 () 5k B AR Al R 1 B
2 A0S ST Sy o LB T RE IR 2 B AN AT AR MR A HL A5 e UK, 9 o 285 1R F B KA
AP BRI Sh L e MR B B AT R B IR SRR R LA, W R LR S R
IRA B IR R SR =80 AHE T LR AL R b (855518 3h - IR £h) ol A= Wb
B IHERAT I, AU FLAR R B R TR A A= 4 ] [ ek o

[0184]  FERELCSLH T S, AR BRI 7 A mT BL O kit B an o DL R T s e 3 L i 5
7 ALF S B 7R BEEE (fF IR B 32k (flavored basis) , 3 A2 Fe M AIBAT 57 1 B4 e B 7 75
B A 7 BORLEAE SR 7E K MR B 7K R A H R 3 T TR AR B AR D K i Bl
R BT IAAR FLAR R BAE DA Bl 55 BB S BAE 9 77 CR RS 1 265 5T, 4m B IR R0 H Yl B e
RAT Rz AR ) A/ AT Sk 11 77 55 5, A AT S A TOE B 0 25 5IE A B8 53« 255
B DAL R FLF 2587 (electuary) BRI RS T o

[0185] 7 FH T 10 Ml e FH 10 [l A 741 Y (R 3 = 7710 AL 71 S BEEA 1) b 71 S BORE 5 45) o, — Fip
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B P AR IR IT A G Y] 5 — Fh Bl 2 P2 5 n] 252 B #0419 by A R A BB 1R —
) /BT B CL Y PR G (1) SR 5B 270, AnvE A  FLE S RERE R AT RS L H ER A/
BURERR s (2) REEE 7], V8 a0, B ansR R4 4 2 VTR 3h L WA IR L 3R £ S L et Joc I R 4R AR/ o] iz
TER 5 (3) PRIEFA A H 3 s (4) BRI, B HE B e VIRER S R AR EJE M) IR 5
SE IR R DL SRR BN 5 (5) VA BEL 77, A i s (6) R a3k 77, anZ= A & s (7) IR 77
it s T R PR R R Vel 5 (8) MR AR, vy AR s (9) VEVE R, Wi A T R TR
B R AR IR EE [ £ T T AR IR M R A s DL R (10) FH a5 T 2R L )
FALFIRIE LT, 239464038 vl DAEL 2 5 i) o AR UL B 1) ] 44 2H 45 47t m DA A SR A
T 7 B R I B v PRI 78 7], B i R A FH v G DA B IR 751 - FLBR B b, LA K i o T2
RO IEEE.

[0186] T~ 11 kit FH 4D ¥R 4% 71) 28 00, 8 245 2% M 4 52 1A LR VB B PLoBR A V8 R T L
FFNE TR B T IEVERC S 2 A0 WA TR Y ] B, AR Ak 48 FH B 1 PR R A, /K B e
TR, BRI T ANFLALT, a0 2 B SRR VBRIER £ TG L R 2L T8 L 2K R R L 2K R RSl L T
1, 3="T 2, i R AFRF I A6 A2 i 35 2KV S 25 VR BOE Vil 8 IR ol R0 2 JRR ), el
VU SRR , 5% 2 —EE AN K (L AL RE RE (0 HE AT BR G , S FLIR A B 1 W M R 7], D IR &
W T DAL A2 7R S gt 7] S LA 7R R T 5 S B R AR R AR 3 7] ARk R 7
[0187] [ TG ML &9, IR B v AL & B F 7, W A A =+ )\ VR A 40 L0 AL
FK I BLHERE RS R 44 R R AR 2 L SR - B IR MV s B I, MR AW
[0188] AUk BH (W4 -& Wt o] DL & A 44 770, i J3 550 S S 30 770 LA A AR 23 86 o 51N
PP BT R AT ) () A 2 I 2 IR B AU TR AR I 1L LR &) SR AR E R 1R AE
(IR ot 0] A5 B S5 B 77) (anpl - SR SS) B N &9 BeAt , mrid st 68 2 IR I i
(1) Clarn S5 T 25 R BH ) R A4 ml v S 245 0 T2 S g

(01891  mJ DAFR AR & 7 & vl 1 V6 BRI 2% RE el AR AR J B 32 /b &40 (B4, GDF 4 3R 4 22
FR) BRI FH 40 45 i IR 28 R 5 o TR 45 P IR 2 04 (EANFR T, BB I AL AR T4, 4T &
pI G O A N Y TR i N S e 0 o < s SO 1 1 S TS A 1 ]
ST Bef AR AT R 1) 7 L e P ) DA R FL eI IR TR 36 o I i R S R i 3 e B
(1 A= K IR 7 A5 R 8 5 0 5 2 o T 3 ek 30 A P A 1 0 i A I 2T R 1 K, DA RV A X 2R AT
11 7K ST R0 L T P s I3 s 7 R M g

[0190]  FEIEsesij g s, A B IR 4t 1 F T4 A A2 BRGDF AR 3R W) 22 IR 2R R R 9T - 1%
Py 7 v K GDR 3R ) 2 A R T 51 5 N B 3k 510258 (7 9 i 117 40 0 e 2H 4 s B Ly 7
R o IR B2 RIE A (] ik & 98 35 BUR 7R 4 B R G0) SCILGDFI 3R Y 2 3% B R 17 F1 1
1636 o I R A5 P [ (1) i R AA 1B AT GDFA 3R ) 2 A% R 17 91 1) VR 9 7 Tk i

[0191]  ASCHECFHI v FH T JE D697 10 & P 2 80 G IR0 55 L 2B 25 VI B 2R R
RNAJH B Q1300 % SR 5 o 12000 1 S i BR3P DL R B SR i SR B AT AR A T 4 N R
A5 35 DR (1) 300 4 3% 095 B AR 1) S A L (EAN PR T = B9 JB BRI A I 2 (MoMulLV)
Harvey R R 73 25 (HaMuSV) - B ZLIR & 3 2 (MuMTV) P& 55 B NI 8 RSV) « 1VF 2 HE
(1) 30 3 SR B AR AR T 35N 2 P L IR BT A X R R R P A BB N IR B AR IC LR, AT A
SR A= R B 5 ) AT D o 300 2 3 B A8 A v o e 40 G R IR R i L SR S A
15 38 A P AR S IR 1A 4 FH o AR RN ORI IR B, R 0 1 2 A% B R 7 91 AT AN
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(R FERE S PRI

[0192] &Y%, W] K FH SR 100 4% 55 3 5 45 F4 2E [K gag < po 1 Fllenv (1 JBURL IR it A% 45 1) A R 45 2
Yo B YU R B IR A - SR 5 P IR B 1) 5k R 1) B A IR A G S 4 i o i 45 1) 24
L 300 2 S s B A BT N B 7R 2

[0193]  GDFHfi3K#) 2 X AT BRI o — BB 1838 R 2 R0 B RS IR/ B R BB HE R
ST EEY ORI R BRI T IR A 240 (FE 7K AL FUIRTR IR R IR A IR
UL S AA) o A BRLIE I JRAA ZR 48 9 Mg oA o J o A4S A& T FE AR AR R4 P A 308 1 2 A
[N T3  RNA L DNARH 58 % (1) 95 B3 A 1T 4 (0 35 PE KA N 38, I DA AE Wi P X026 048 22 40 g
(0, 2 WFraley% N\ ,Trends Biochem. Sci.,6:77,1981) .f# FIAR AR E ARG R 75 3k
PRI 0 77922 2 9 ARSI 4 5 491140, 2 WMannino%% A, Biotechniques, 6:682, 1988, JIg A )
I AR R AL G, 5 ST I AR ol 2 L o] e K FH o A e A P JHL e R IS e B )
i 5 o JI JER AR P A B AR U A4 5 pH B8 15 B DA S — AN BH &5 1 B A7 1

[0194]  FF- 7= AR NG A0 A JoR 040 491~ 0 55 1 M 1t 22 A0 5400 » s s 1t e 1l I8 I AEL
Tl JIE o 22 I Tl R I L T e < S I o I LA % 4 48 71 7 I o 4910 2 X T Ml 6 955 90k 1 T
LSRN =5y 111 791 =1 | ER T oy S e D =1 7 =7 R =g N e TR T e 128 S R T U R
S 20 PR S M RT A PR B AR e L I LA AR TN 2 AT .

St 1

[0195] DA XA BHIEAT T —MCAd , 256 DL 0 St 4914 B8 25 2 B AR AR U B, 512 it 6]
A T 2545 150 B A R B 117) 5 e s i g SR RN St T 58, TR AN ARPR 1l A R A

[0196]  =Zjifsll: GDFHFRMIA 774

[0197] WG N0 T A% GDFHRY) 1 A B Ac tRT B 48, L B A5 A% T-GDF11
AT/ 551 # BRI R PR AR IS ZALE & (FEASEQ 1D NO: 1A E TR A R-2 - K&
AP ER) ) 2 K5 NSU/NRFeds Mkl &, Fim) a5 A sk G H &R & 3
%) o M AR BIFRAN ActRIIB (L79D 20-134) ~hFe MIACtRIIB(L79D 20-134) —mFc. 25{uL
HSEHEALE 797 A B AR AR KL ABRI 2 (LT9E) o = A A T F S SEQ
ID NO: THEALE 2267 A PN &R M AS A2 251 20 R 1) 1 3 T2 X 70 U 1 25 7 ThD 540 S it » 7
ET79 (FEXTT SEQ ID NO: 1,E{AHXFT-SEQ ID NO: 7HIA7E60) iR A GBRAE T LK
SRR AN T SEQ ID NO: T4EAT B 226 A FR thAE B LA R Y iR

[0198]  GDFIfi3R#ACtRIIB (L79D 20-134) ~hFcfE N 3 o N MNCHOZH il & 444k, (SEQ 1D
NO: 7).
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[0199]

[0200]

GRGEAETRECIYYNANWELERTNQSGLERCEGEQDKRLHCYASWRNSSGTIELVKK
GCWDDDFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTYEPPPT
APTGGGTHTCPPCPAPELLGGPSVFLFPPEPEDTLMISRTPEVTCYVVYDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKAL
PVPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTYDKSEWOQOGNYFSCSVMHEALHNHYTOKSLS
LSPGK

GDFHi SR Ac tRITB-ATAE A 8 73 BAT F SO IR R 7 41 (SEQ 1D NO: 32) ,

I HAZ & oo FIAE SR, s ARV Ry BAd . B AR B i B S R AE-Fef & 5 H .

[0201]

[0202]
[0203]
[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

GRGEAETRECIY YNANWELERTNQSGLERCEGEQDKRLHCY ASWRNSSGTIE
LVKKGCWDDDFNCYDRQECVATEENPQVYFCCCEGNFCNERFTHLPEAGGPEVTYE
PPPTAPT (SEQ ID NO: 32)

GDFHi 3K 2 1 B AECHOZM il 2 Hh 3R 08 - % B3N AR i3 77 41 -

(i) ZEi&iEEZ HBML) : MKFLVNVALVFMVVYISYIY A (SEQ ID NO: 8)

(i) ZHZLF 7N R 5 (TPA) : MDAMKRGLCCVLLLCGAVFVSP (SEQ ID NO: 9)
(iii) KA : MTAPWVALALLWGSLCAGS (SEQ ID NO: 10) ,

R ORI TPART 3 7 53 B T AR N T2 ZERT 51 :
MDAMKRGLCCVLLLCGAVFVSPGASGRGEAETRECIYYNANWELERTNQSGLERCE
GEQDKRLHCY ASWRNSSGTIELVEKGCWDDDFNCYDRQECVATEENPOVYFCCCE
GNFCNERFTHLPEAGGPEVTY EPPPTAPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVK FNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHODWLNGKEYKCKVSNKALPVPIEKTISKAKGOPREPOVYTLPPSREEMTENQ
VSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSEW
GNVFSCSVMHEALHNHYTOKSLSLSPGK (SEQ ID NO: 11)

ZZ K YR P51 (SEQ 1D NO:12) Zwbd .

A TGGATGCAAT GRAGRGRGGG CTCTGCTGTG TGCTGCTGCT GQTGTGGAGCA GTCTTCGTIT

CECCCGGEOGC
ACTGGGAGCT
AGCGGCTGCA
AGGGECTGCTG
AGRACCCCCA
ATTTGCCAGA
GTGGTGGRAC
TCTTCCTCTT
CATGCGTGGT
ACGGCGTGGA
ACCGTGTGGT
AGTGCRAGGT
ARGGGCAGCC
AGARCCAGGT
AGTGGGAGAG
CCGACGGCTC
GGAACGTCTT
GCCTCTCCCT

CTCTGGGCGT
GGAGCGCACC
CTGCTACGCC
GGACGATGAC
GGTGTACTTC
GGECTGGEGGEGEC
TCACACATGC
CCCCCCARAR
GGTGGRCGTG
GGTGCATAAT
CAGCGTCCTC
CTCCRRCRAR
CCGAGARCCAR
CAGCCTGACC
CAATGGGCAG
CTTICTTCCTC
CTCATGCTCC
GTCTCCGGEGET

GEEGRAGGECTG
ARCCAGRGCG
TCCTGGECGCA
TTCARCTGCT
TGCTGCTIGTG
CCGGARGTCA
CCACCGTGCC
CCCRAGGACA
AGCCACGRAG
GCCRAGRCRER
ACCGTCCTGC
GCCCTCCCRG
CRAGGTGTACAR
TGCCTGGTCA
CCGGAGARCA
TATAGCAAGC
GIGATGCATG
ARBTGRE

38

AGRCRCGGGA
GCCTGGAGCG
ACAGCTCTGG
ACGATAGGCR
ARGGCAACTT
CGTACGAGCC
CAGCACCTGA
CCCTCATGAT
ACCCTGRGGT
AGCCGCGGGA
RCCRGGACTG
TCCCCATCGA
CCCTGCCCCC
ARGGCTTCTA
ACTACAAGAC
TCACCGTGGA
AGGCTCTGCA

GTGCATCTAC
CTGCGARGGC
CACCATCGAG
GGAGTGTGTG
CTGCAACGAG
ACCCCCGACR
ACTCCTGGGE
CTCCCGGACC
CARGTTCARC
GGRGCAGTAC
GCTGAATGGC
GARRRCCATC
ATCCCGGGAG
TCCCAGCGAC
CACGCCTCCC
CARGAGCAGGE
CAACCACTAC

TARCRRCGCCA
GRAGCAGGACA
CTCGTGARGA
GCCACTGARAGG
CGCTTCACTC
GCCCCCACCG
GGACCGTCAG
CCTGAGGTCA
TGETACGTGG
ARCRGCARCGT
ARGGAGTACHE
TCCRRAGCCA
GAGATGACCA
ATCGCCGTGE
GITGCTGGACT
TGECAGCAGS
ACGCAGAAGA



CN 105561295 B ﬁ'ﬁ HH :F; 37/49 I

[0210]  alifk rlidid — RSP IR, ARG W R F1H 19 34N B 22 DA IR SE B -
F AT QI A (il L R S B HE A €A i RS HERH £2 3 R0 BH B8 - A2 e (% o 24k T DA
T3 B Y8 AN G2 R S8 4 58 o AR AEAN T SR — AN S, {E A s SR i R A A AR
150 mM Tris/NaCl (pH 8.0) HF¥Ec, SR/5#E50 mM Tris/NaCl (pH 8.0) ¥ 0.1 M
HE&BEpH 3. 0%t o A pHYE i M) AR FF E S IR 30081, VB AR #1520 18 AR 5 Al e i 4 v
FIF 38 1 QBT S B B FAZ #7650 mM Tris pH 8.0.50 mM NaClHi¥i&, 77650 mM
Tris pH 8.0 (A 150 mME300 mMEINaClK E) S i o 2R S5 W e i A5 88 2150 mM Tris
pH 8.0.1.1 M il % H Hild R BB AE e HAES0 mM Tris pH 8.0 (GFA 150 mM
£300 mMATBRERER) H eIt o e I A Mt sk 8R4 T B

[0211]  %HAMEIGDFI S (&R Ac tRTTB-Fe il & 25 [ M T AR IE AL & AR T 1 i
EEBELGDF 1 1Y EL) 3K FPCT/US2008/001506 F1W0 2006/012627 1 , HIF A A SCAE NS,
[0212]  sEjfafs] 2. %) FGDF-11 RIS R - FHE 515 SR ED T

[0213] 3% FHA-2044R 8 3L R 43 AT SR I P Ac tRTIB-Fe 2% [ B AIGDF 4R 3K ) %t 38 isk GDF—1 1 1
PR RARE 515 SIE L 4iH & ABESUULAR (BT A2 LAY o FRTE 344 : pGL3 (CAGA) 12
(& TDennlers A, 1998, EMBO 17: 3091-3100) .CAGAL2KEFFAELE T-TGF- B i Jo 1tk
( PAT-1JE[A]) , PRI — 408 % T8 1 Smad 2 13 & A5 5 I Rl

[0214] %51 H : A-204 210 73 F)48—FLA

[0215] 452 H 44A-204400 FH10 ug pGL3 (CAGA) 128%pGL3 (CAGA) 12 (10 ug) + pRLCMV (1
ug) fFugenefE 4L,

[0216]  %53H : IOA T FEBEREE 735+ 0.1 % BSAH) 4057055 ZAE o N\ 41 i 57 5 1A
T E 1N 67N J5 5 K- 40 B PBSTEE e I+ 24 A 4T e

[0217] B J5 34T &SRB AT  AE A AFLEATATHIHRI I 5N 5 B0E AR R R I8 SR 5=
IS M 1045 I FIEDS0 ~ 2 ng/ml.GDF-11:164% ¥ ,ED50:~ 1.5 ng/ml,

[0218]  ActRIIB (20-134) #&1% 5 M HH & 2=  GDF-8AIGDF—1 1y P4 (1) A R il 77 76 %
o ate b 70 o0 NN

[0219]  Sjstifs] 3. 38 i N— R 3y A1 C— A B A8 4 P GDF— 1 147l

[0220] 7= AR A5 N- A Ui A1/ B%,C— A S 8 FH AU Ac tRTIB (20-134) —hFc 2R 4K I R HAE A
GDF—1 RN 25 AN AU I P o W5 PEAE T SOR Y (TR S5 R85 7R 3L = 11) -

[0221]  C-K¥HActRIIB-hFcaksE :

1C50 (ng/mL)
GDF-11 v &
[0222] ActRIIB(20-134)-hFc 45 22
ActRITB(20-132)-hFc 87 132
ActRITB(20-131)-hF¢ 120 44
ActRIIB(20-128)-hFc 130 158

[0223] A W, C-K¥i3A (Bh---PPTZ L) (64> (BL - YEPZ 1E) Bi 8 2 AN B 1 4 5
7S 7 11 M 3% BB v (R A1 o Ac tRTIBA 43 (1) d J 15N 2 AR R Al it 5 | AR s e B 2 R 2k
(Z LW02006/012627) »

[0224] 3L KA FEACtRIIB (20-131) ~hFe 2 [ i 1 1 5 4R o 3E PR N oo i (i
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TE A B IR F ) -
[0225]  N-Au#ActRIIB-hFci% 4 :
IC50 (ng/mL)
IGDE-11 T #
ACtRIIB(20-131)-hFc 183 01
(GRG...)
ActRIIB(21-131)-hFc 121 325
f0226]  |RGE...) 1
ActRIIB(22-131)-hFc 71 100
(GEA...)
ACtRIIB(23-131)-hFc l60 43
(EAE...)
ACtRIIB(24-131)-hFc¢ l69 105
(AET...)
[0227]  AHNiHb, 24~ 3N BRAANZ FE TR MN-A i R 8 5 S S L 5 A A K AN i i i AL

AR A T A RN SRR RN, 5N R R BT Ac tRTTB (25-131) ~hFe 5 R # k¥
NEAEMIIENE, I HAEN-AR i 1) 8075 S RE AL AR B B E M o DR G, e R A A A A
2 HALESEQ ID NO: 1HZ IR 133- 134 [H 2 1B HC— R ui FIFESEQ ID NO: 1 & LR
22-24 IR IN- R 3t} o FH B T2 FE R 21 B 25 [KIN- K Ui 23 77 A2 2L T-Ac tRTIB (20-134) ~hFe )
SRR IR T o IX S A R AT B AEGDF AR SR bR SO B A, 4nL79DERL79EAR 44

[0228]  SEjififs] 4.ActRITB-FeARAA, Jt T 2 B v 4
[0229]  {EJET-40 A 4041 o MR Ac tR T IB-Fe & [ )i FIGDF I SR vE 1 , b3k . 45 S AE

AR o S AR AE AN [ 1 AR S g8 R AL S A R BEAT TN B DGR IR , 5E1 52
T 1) R 51 ARV M B I - GDF A 3R (LTIDAILTOE AR 4A) W R BiG R 45 & 1 s R & 2%, TR i
PRAF JLF-GDF- 11 [ B AE B 4

[0230]  5GDF11FIE AR AT HEACtRIIB-Fe 4 4
ActRIIB-Fc¢ ActRIIB 7l 43 GDF11 $inili5 WS RS
5 (M1 T SEQ ID
NO: 1 [t JEE)
R64 20-134 +++ ++
(KE 10 MKy (KE 10° M K)
Ab4d 20-134 + +
CREL 10°MK)) (KE 10° M K))
R64 20-129 I Iy
R64 K74A 20-134 ——— P—
[0231] R64 A24N 20-134 +——+ 4+
R64 A24N 20-119 .. o
R64 A24N K74A 20-119 + +
R64 L79P 20-134 + +
R64 L79P K74A 20-134 + +
R64 L79D 20-134 +4+ +
R64 L79E 20-134 b +
R64K 20-134 ot G
R64K 20-129 e R
R64 P129S P130A 20-134 s R
R64N 20-134 + -
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[0232] + EMEZE R X107 K))
[0233]  ++ R PE (CRE1 X107 Ky)
[0234]  +++ (EFAER) G R (R X107 Ki)

[0235]  ++++ =T EPAR AL VEME

[0236] L PPAl JLRPAR AR 7 R B B L3R 2 2 Ac tRTTB (20-134) ~Fe B A R L7071 1)
MBI/ ActRTTIB (A24N 20-134) ~Fc KA KZ1100- 150N B I35 F- 32 B - A2ANAR{AR 7E
BT M) 53 #r CEIR) AR 2 #ir (R S0 h B SN T B AR FITE 1 S G R K =
Y, 1 R o o o T (8] (1) 3 25 A2ANAR A = Az b B AR TR - BE R B R B B IR
A2ANAFAARFN_L SCIR I AT Ar] F & AR 0T S5 GDF R 3R 70 T 45 &, inL79DEKL79EAR 44

[0237]  sZjitafs] 5.GDF-11RIE0E ZALE S .

[0238]  #EBiaCore™/3#fr ik FELeAc tRIIB-Fe ik 9 Ji MGDFHi $R 1) S ECAA IR 45 &

[0239] [ FH#T-hFcHiiAKEAc tRTTB-Fe AR AR Bl B A= A B 1 A 3R AE R G0 o e Ak v S Fn
TBENTER IR I 2R b o 25 SRR T SR A .

[0240]  PCARZE & REFHETIBARAA .

GDF11
AR K&a (1Ms) | KE (1/s) KD (M)
ActRIIB(20-134)-hFc¢ 1.34e-6 1.13e-4 8.42e-11
ActRIIB(A24N 20-134)-hFc 1.21e-6 6.35e-5 5.19¢-11
ACtRIIB(L79D 20-134)-hFec | 6.7¢-5 4.39¢-4 6.55¢e-10
ActRIIB(L79E 20-134)-hFc 3.8¢-5 2.74e-4 7.16e-10
ACtRIIB(R64K 20-134)-hFc | 6.77e-5 24le-5 3.56e-11

GDF8

K K& (IMs) | K& (1/s) KD (M)
ActRIIB(20-134)-hFc 3.69¢-5 3.45e-5 9.35¢-11
ActRIIB(A24N 20-134)-hFc
ACtRIIB(L79D 20-134)-hFc | 3.85e-5 8.3e-4 2.15¢-9
ACtRIIB(L79E 20-134)-hFe 3.74e-5 9¢-4 2.41e-9

[0241] ACtRIIB(R64K 20-134)-hFe | 2.25¢-5 4.71e-5 2.1e-10
ACtRIIB(R64K 20-129)-hFc | 9.74e-4 2.09¢-4 2.15e-9
ActRIIB(P129S. PI130R 20- | 1.08e-5 1.8¢-4 1.67¢-9
134)-hFe
ActRIIB(K74A 20-134)-hFc | 2.8e-5 2.03e-5 7.18e-11

?J[;ff?::]; %‘: A

wEM K &ié (1Ms) | KBS (/s KD (M)
ActRIIB(20-134)-hF¢ 5.94e6 1.59¢-4 2.68e-11
ACtRIIB(A24N 20-134)-hFc | 3.34e6 3.46e-4 1.04e-10
ActRIIB(L79D 20-134)-hFc et o
ACtRIIB(L79E 20-134)-hFc (k&
ActRIIB(R64K 20-134)-hFe | 6.82e6 3.25e-4 4.76e-11
ActRIIB(R64K 20-129)-hFc | 7.46¢e6 6.28¢-4 8.4le-11
ActRIIB(P129S. PI30R 20- | 5.02e6 4.17e-4 8.31e-11
134)-hFe

[0242] X SeH P ik B 3 T 40 B 43 M B 22 BH L A2ANZRAR LR 2R AL F-Ac tRIIB (20-134) -
hFe7rF e AR 45 &35 1, ¢ HLL79DERL79E 7 T PR K5 14 &7 22 0 AIGDF 1145 & (H B 7~ B B [%
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ik A& M S5HETE RAN & .

[0243] /=4 AR B AR 4K, 4IW02006,/012627 CBEAR T N SCAE S %) R H5 1), &
DA G 5559-60 1, 87 FH AR DG T 12285 B 1 C AR AN PE AR IR A4 b 1 Im Bl 52 4k o S 35 1, K74Y
K74F K741 CFIRMEAEKT A1) H B g K HE B, e K74L) AID8OT 5l AT i ZALE A& 5 GDF1 145
A H e AR T B A2 UK 7490 F-FR AR o 56 T 1K S8 AR R ) B R AE N SCEE I

[0244]  XJGDF11AHEE AR AT EACtRTIB-Fe AR 4A 45 & (BiaCore 73 #T)

ActRIIB ActA GDF11
WT (64A) KD=1.8e-TM KD= 2.6e-TM
(+) (+)
WT (64R) na KD= 8.6e-8M
(+++)
+15 & KD 2.6 e-8M KD= 1.9e-8M
(+++) (++44)
E37A ¥ ¥
R40A - -
D544 - B
K55A ++ ¥
R36A * .
K744 KD=435e-9 M KD=5.3e-9M
e+ A+
[0245] K74Y * --
KT74F ¥ --
K741 ¥ --
W78A E .
L79A + ¥
D8OK . *
D8OR . *
DE0A * *
DEOF x s
DEOG * *
DEOM * *
DEON * .
D80 ¥ -
F82A ++ -
[0246] BHME 6
[0247] — < 1/5 WT &4
[0248] - ~ 1/2 WT 44

[0249] + WT

[0250] ++ < 2XIMLES

[0251] +++  ~5XIhNRLES

[0252]  ++++ ~1OX NG S

[0253]  +++++ ~ 40 X BEANAILE S,

[0254]  sjifafs] 6.ActRITIB-hFeHilidl N R AL S04 A i) 21 40 o A8 il

[0255]  KFActRIIB(20-134) ~hFc (IgG1) Wkt A 1 & B pd ik je T R S J 1 it P
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I H K48 R A 24/PE50) 5 2 BAMEIT A I LA F (6 3/ 15/ 40) H R iE
SRt AR AR B8 3. 108830 mg/kgffIActRIIB-hFe, & B 1R, 4T 48 (A IL5AN 718 SEN IS
BOELAE — IR R FE 2 (VR e PR AL 2 BRI ANES JR) « 215K, ActRIIB-hFe BV T Eh)
SRS T 2 W SR P R 0 N ZAZL R - 22 367K , ActRTIB-hFe 51 J LAl LK 2 A2
b, L HE L w5 10 T~ 50 246 %6F oY) 203 21 411 B R0 20 400 B 43 AT i 55 AL AN LG 1) T~ S0 ke if 2T 2 9 9K
FE o BT A V6T 4L R oo 31 3 52 52008 o 3% 6 35 2R 5 Ac tRTIB-hF e X A LA 2R 21 40 B )\ i
B IE T A F— 250 X — RERAE AW IR TT S0 Ja 10 i (BRI T 256 K) o AHRCHE, 3’
ATHEWT Ac tRT IB—hFc il 3 21 40 il A= %

[0256]  sijifff] 7.ActRTTB—mP cif ok )3 I 21 40 A AE vl P 0 a0t /0N BR PR 10 20 40 i A e
i]

[0257]  FEAHIFE 43 M 44 P it FHAC tRITB (20-134) —mFc X1 6 A0 I v i 1 4H 26 R
[FI/E F o —2H.C57BL/6 /N BR 33 5 APBSAE Syt FE I HL 28 — 25 /N Uit FH AN FIE 110 mg/ kg
ActRITIB-mFc, 3 H A ES K J5 AbFE o B FH AN B I AT 4% M55, FF 2 A i A 47 14
A= TR AT R R — 2% B R IR ES T 4T AR B A 0 P R A A ) A ) A
Zarp A DLENATT /N B CL M | 4T AR B AR KT I R S AR T R, 7R R
AaIT H 2 (B WA B Z A E sl & B0 25 AR (& ia T L2807 AL 4
FtH 4 (CFU-E) SE% 2 B /1L A2 FUSAH e 30 B /IR Se i 2 825 38 0. it 4h , 768 i H
(CFU-GM) A~ ZAAT 41 B (BFU-E) A AHSC B0 H /R b I 2138

[0258] 4.

[0259] #4162 6-8 U ICH7BL/6MEM: /NS F T 7 . LA10 mg/kg IR AE S 1 AI3 R 4
8 HU/INER B2 T VRS & PIACtRTIB-mF e, 3F H UARE H/NR 100 nLIARFRA8 HUNR B2 R
T S AR A o R B IR 2% o R UK (PBS) o B — VRV S i 8 K AR 415 AH o< sh 4 5 HEL 46 e AL FE T A /S
R, o 8 3O I 2 A SR B AR Sh A I A0 R I (PB) B i, I L 3 F 4 i - #4253+
% (CBC/Diff) o INEE R /NI B A

[0260]  BEAT IR :

[0261]  CBC/Diffil%k

[0262] @ O AEFE IR ERE B R NRMPB, I HCE £ 6 & =K g
(microtainer) H . HE X RICLY, I F7ECel1Dyn 350011 %#s L 3EAT /04T o

[0263] =y Il e

[0264]  FR SCHEIR B AARANE T F JE LT 4 R K5 95 58 RGVPA5 B 88 L 0 4 i Ak 2L R 17
TR A G

[0265] Rl M) 21 4l B AH

[0266]  #EMethoCultTM 3334, Bl —Fh&A EA A (rh) {ELL4HIEAE LR (3 U/mL) {3 T H
S22 1) 85 77 3 Hh RS 77 R 2D 41 (CRU-B) &R 7= e ARG

[0267]  JHREZAHSG

[0268]  #EMethoCult ® 3630, —Fh&rhiH &7 (10 ng/mL) 3T HF R LT 4 R 1597
Ferh B2 2k (CFU-pre-B) &I\ TrfErH 4G .

[0269] B fifi 1A B PAAT 4l AL S

[0270]  #EMethoCultTM 3434, El—Ff& HAR (rm) T4UEA T (50 ng/mL) .rhH /6
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(10 ng/mL) \rmFA/E3 (10 ng/mL) FrhfE 4T 404 2 (3 U/mL) 3k T F BL 4T 4 i 85
IR B IRk A - PR A N (CFU-GM) £L 410 (BFU-E) F12 RE4H i (CFU-GEMM) &R [ 7a
.

(02711  Jyy:

[0272]  JE i As i 7 AR TR /NG B AU 61 5 2 @i A 2154 Sk FIL cevETes, S
20%IALE I35 (IMDM 2% FBS) ¥ Iscoverdt B IDulbeccoky 77 5 gk B i, SR8 58 . 181 70
UM JEAR BT I R FE FH IMDM 2% FBSyheit €48 , SR AR 40 A . 94 J5 FiNeubauertH 4 % 7E .41
P BV b AT 3% UK B R H 1A A A M 5, AT BT PATH SRS A B I S Al R TR 2
15 YL AN L B 5 FH SRS AR AR ) S B S M 2 v A R A, JRFE VK HIR B 1000 B o SR
JE Ve AN B I FUOK L E 2T IMDM 2% FBSHY, 3E47 58 Uk AN B T4, LA off e 2208 S 1 440 e 1)
MR

[0273] il & 40 R T IS I REAN LT F L L7 2 R (W 55 7R L 0, DLSRAG A 45 97
B 1) 550 o A ol 2 0 R A A AR TR B K BE B LA N REFRINLL X 10 A 41 A 4 i 2
MethoCultT™M 3334, LAFAl il 24 B 41 4l B AEL S , AR AN 55 97 1ML2 X 107 AN 41 i AR 3]
MethoCul t TM 36301, LLVT ki ik B2 AH 2 , JF H LAREAS K5 97 M3 X 104> 41 fid 4 AR 2]
MethoCul tTM 3434, AVTA A i 24 ) 21 20 i F0-H B 4 2 o K I 4 ff DA R85 97 1014 X 10°
AN YA HR EMe thoCul tTM 33347, LAVTAL B 1 2T A AAH 2 , DU RE R4 X 10° N4
L AR EMe thoCul t TM 36305, DAFAk bk B 4 B AEL S , 3F LA N5 352 L2 X 107440 i 4l
PR FMethoCul tTM 3434H, LLPfiki A Bl 2R A 21 40 B AN BEAH 2 Al AR 3 = AN R BE 7R LY
B FEMILESTC 5% COHP IR , BLFI i 32 IR N BEAT S T4 BORPEAN - 15 ) 3 1. 40 i
IR FR2 K IR E AR JE B TR TR W AT 21 4 g A A SE BE R 12K .

(02741 ¥t

[0275] S 7= v B Wl 5 1) — R BB BE IR, HF BT 06 BRIV 97 2 % i a4 v 5
B/~ IR

[0276] i RS AEANH T TE Al (CFC) MR «

[0277]  FgANREFR MU AR ¥ 41 g

[0278]  FANEEFE MRS 9FHICFC

[0279] AN B BB S CRCH R 5

[0280]  PF43 () SLCRC X &N i B ) A6 A% 40 i 45 (RBCELSR )

[0281]  $5FR(1A X A1 EL

[0282]  BEATARTE LA S , FH T PFAS 7EPBCKT HE /N B FNAL & v T7 /0N R 22 ) 411 A i i 1 AL 5
(R-F- 3580 5 A 2 57 o T 8% TH BT RE B A UM, /N T°0. 0L e e B B
P41 (+/— SD) n T R

[0283] . [MKFSH

T SEH | 040 ffi 21 8 [ i 48 M L
(<107L) | (x107L) [gl) L

[0284] :113;} 953 +/-1.44 | 10.5+- 1.1 160.9 +/- 13.3 | 0.552 +/- 0.057
ActRIIB-mFe 977 +/-1.19 10.8 +/-0.3 162.1 +/- 4.1 0.567 +/- 0.019
(n=8)
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[0285] & :RH B AR CFC
gl A CFC/EE & CFC/ & CFU-EMEy | & CFU-E/|!
PBS 88 +/- 10 54 +/- 14 156 +/-2 131 +/- 71
[0286] (n=8)
ActRIIB-mFe | 85 +/-9 79 +/- 6* 164 +/- 23 436 +/- 86*
(n=8)
[0287] ¥ Bp < 0.005,
[0288]  FHActRIIB (20-134) —mFc i dT 71N B AL ASHIF 57 ) e F (5 A 22 P AN S5 35021 40 o B Ui 21

AR AL, A M S B R A2 BB AR, AR R T 2
)75 A% 40 B 50 B SR 40 & 5 T 2 5 o A R A S iR T A A A B R BT
2% 2 M 50 RN 1S 37 LA 3 2821 4 B AH 2 (CFU-E) SE36 50 H W BFAN B A AT R AR AH S0 3L
FE TGt 5 52 0. ok, 758 A B S A 26 (CFU-GM) A B AT 41 g #H o
(BFU-E) AL AH S H 75 M2 21 7 390 o AH S, BAEE 285 51y 1, ActRTIB (20-134) -
mBcyA T AT S EUHRE s 40 4 AN I 2T B

[0289] St {518 : GDF R 3R 40 £E A4 Py 18 i 4L 24 Jfo /K °F
[0290] K512 JH KA IEPECSTBL/6NTac/NR 45 7€ B2 VAT A R 14 (N=10) i T

TESE (SC) LL10 mg/kg*f /N 45 T AR B AR ACtRIIBZ ik (“GDFH#i3k4”) [ActRIIB (L79D
20-134) ~hFcl , & 2K , BEAT 4  FERE T 458 1R A, 38 3k 0o JUE 25 SR AC 4 4 1l 21 5 EDTA RS H 3
N FIEM2 IR 2E 2 HTAX (Abaxis, Inc) 4374 i 45 A5 -

[0291]  #HiEE
4 [ N M 4t Mk (mgke) | e | %
I 10 C57BL/6 PBS 0 SC | 28/
[0292] GDF 4ilj ik
2 10 C57BL/6 [ACtRIIB(L79D 10 SC | 24/
20-134)-hkc]
[0293]  Ldk Ak HEARLE , FHGDFI SR J7 %0 1 4l i (WBC) £k B AN BB Gk 22 0 35 380U

5% EAHEL , 2040 (RBC) 4 H 7EVR T AR 35 (S W F 3R o 408 3 & & (HGB) Alif 41
EL 2 (HCT) 1 H T 40 &M ) 20 4T I it 389 00 20 20 B 0 °F- 380 52 B (RDWe) 536897 i b v » &
A B ET N T 388 o DXL, FHGDF I SR 4096 7 5 BT A0 386 m , 8% 76 %o 11 4 R A 1) T 3R
TR

[0294] [ 51

RBC HGB HCT RDWe¢
10'%/L (e/dL) (%) (%)
[0295] PBS 10.7 0.1 14.8 % 0.6 44804 (7.0 + 0.1
GDF $liikdh 12.4 + 0.4%* 17.0+0.7* 488+ 1.8% 18.4 4 () 2%*
[0296]  %=p<0.05, %= p<0.01.
[0297]  SZJitaf519 : GDFAR IR T4 P 3G I 21 40 B 7K~ T-Ac tRIIB-Fe
[0298] K519 JEE& M KEE C57BL/6NTac/ R HLTE & 23N i — b o /NGB IS B2 R

VENT4E T4k (10 mM TrisZZEh/K, TBS) VEF A AIACtRIIB (20-134) ~mFc B GDF i 3% 4
ActRIIB (L79D 20-134) ~hFe, 53 JA2U% , BEAT 3 A o 15 JE £k FN4E 245 3 J& Jio 30 308 T3 Az 42 L i 9
N FH IR 2 7 A (HM2, Abaxis, Inc.) 3 Hr4ffE 4.

45



CN 105561295 B W BA H

[0299]  S#k4AxtIEAAEY , FHACtRIIB-FeBGDFH 3R )IG 7 A B A % 3 40 (WBC) %k B 1) &
R 50 R ECET AR TR AR AR LE 2T 4R B TH A (RBO) « L4 Mg bE 25 (HCT) A i1 2 1 /K ~F
TEGDEIRPIG T /N FP AR I = (B W R 3R) IR , 78 B2 LL 50 , GDF A Sk (i 34t 21 41 A 43
iz bt B A RIACtRTIB-Fe i [ i i 3 B s AR B2 o S b fEAR SR b, BF A B AC tRTTIB-Fe
HHE A R A Gt 5 025 30, BB BB R B0 T R IAZ AR 2 75 2

44/49 T1

[0300]  3JHZ5 % fa i MLk - 45
RBC HCT HGB
(10"%/ml) % g/dL
[0301] TBS 11.06 =+ 0.46 46.78 + 1.9 15.7+0.7
ActRIIB-mFe 11.64 + 0.09 49,03 + 0.3 16.5% 1.5
GDF 4i k40 13.19 + (). 2#*% 53.04 +0).8** 18.4 + (0.3**
[0302]  sk=p<0.01.
[0303]  sZitifs] 10. %545 &5 %5 [F Ac tRT TBAE /MR I GDFI SR 7= A2
[0304] Gl HEIR BT, #RONACtRIIB (L79D 20-134) —hFelGDR S MiX KE P24« il

HTPART B 79 5 & H AR -2 - KA (FESEQ 1D NO: 19153 79) FJACtRIIB
fa4hER (SEQ ID NO: 1R i Ak dE 20-134) HN-A it fib & DA M2 ANFedh ¥yl 5 i sk A H
AR WC-Aumia (B 3) AN FiZa & A MAZ TR FFIER—4Aah R

[0305]  FRAACtRIIB(L79D 25-131) —hFc )4 A #40 iY Ac tRTTBII 4Nk ¥ GDF i SR V03X %
FEA RIS TPART B 74 5 8 A R &R -2 - R A ZRIR (TE SEQ 1D NO: 1915R%E: 79) 1)
U I M AME (SEQ ID NO: 1 5% 3 25-131) HIN-A s fibi -2 LA J2 N Fe 45 M3 5 f /N 3k
GAHREBRFRHS) MC-Ruiml & (B15) o AN Tl & & A R 7 FIEE 6 R .

[0306]  sizjitafs] 11. 3683k w5 A X 1) Ac tRTIBAE A M I GDF A SR I L B MR AR 45
[0307]  HIBiacore ™ AXZFEAASNFANGDF i SR A H E A tRTTB-hFe & [ xS J LR S 4 i

RANT 7o S5 AL T ) R IR - KB T T 52 5 AR i AR5 BR 0 2 5 AN g s i R a2k AN
JIE IR , FL7 1 ke Fl kst HE BF B 5E

[0308]  ActRITB-hFcAR{A ) Fr A iz 35512k
e AR S WiRE A WiE#E B GDF11
(Kd e-11) (Kde-11) (Kde-11)
ActRIIB(L79D 20-134)-hFe 1350.0 | 78.8 12.3 |
ACtRIIB(L79 25-131)-hFc ' 1.8 1.2 3.1
ActRIIB(L79D 25-131)-hFe 2290.0) 62.1 7.4
[0310] 5 Hk= L79DEUAR I ActRIIB-hFcHle T ¥ AELL , 75 4 #5505 1 M #1358 1Y GDF 3/ 3k 4

ActRTTIB (L79D 25-131) ~hFc & T Bl kit B K AR fARACtRTIB (L79D 20-134) —hFc @/~ ¥ AL Ak
PR, BUE RAMBUE ZBE G B ERIFH LT 2R EGDFL LSS & o V3 2 B 1) k40
(A LTIDHUAR) A SR b Ak J 7 1 AR [] a8 M (L BAC tRTIB (L79 25-131) —hFel5
ActRIIB(L79 20-134) -hFc].

(03111 sZjtafs] 12. %A B E R FHIIACtRIIB (L79D 25-131) ~hFcf) =4k
[0312] 9 7 =HA2ActRITIB(L79D 25-131) -hFc, ¥4 7ERARAIET79 (SEQ 1D NO: 1) #iH K

A G BRI AT A N- AR S AIC— AR S AR (SEQ 1D NO: 154 5E25-131) 9 NActRIIB g
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HMBRAEN- K i 5 TPART 5 5 51 1 AS 2 R ARAC tRIIBRIT 5 31 MILEC— A it 5 A\ Fe 45 ¥ e i it
BONESL GANHEBRIRED Bt a (K15) « gmfdizmt &5 A K — MZ R FHIE R 6 R H
(SEQ ID NO: 27) , F H4sh5 56 4 A0 [F) b A 82 A 1 e A% R 7 AU 7E B9 7R Y (SEQ 1D
NO: 30) o iZ 2R A S FH St 5 1 b H3R 1 7 v 2 Rk Fn itk

[0313]  sjfafs] 13. 454 B A Ac tRTTB AR A1) GDF A 3K 40 18 Jin /)N B, b 21 40 i 4 5t 7y 1
izl

[0314]  PFANACtRIIB(L79D 25-131) —hFc ke A i X 20 40 ff H 2% 389 5 1) 2% 5 o o e ek
C57BL/6/NBR. (8FA#4) FIACtRIIB (L79D 25-131) —hFc (10 mg/kg, & F:n = 6) B#i{Ak (TBS;
n = 6) EIRARIGTT , RIS TE SR 2 SR AL, ASCAR BB IR By I B AL o 53 5 R AR -y 8
(4R B , 75 25 G 5% a4 ML I Tscove it B (IDulbeccolG Fe BE R M RE , 76 L 1 T FE BL 4 Y =
BRI BT H R IR 28 2K UV Al PE SR T8 T8 BB - 21 i g (CFU-E) AR R TE B ER A —
2L 4B (BFU-E) 343 I 7= o B 4 56 09 7K °F o Fl T BEU-E By 52 {0 FF I £ 4 3 36 % 97 3
(MethoCult M3434, Stem Cell Technologies) BLFEE AR TAEE T HNE-3FEN
-6, HAE T CFU-ERf & 1Y H 3L 4 4k 3 35 72 e th A7 AE (MethoCult M3334, Stem Cell
Technologies) , [F] I P Fh % 75 S 0 2 e 21 40 o A= il 22 4 L il 49 X BFU-EFICFU-E —
i FERCH FEATA B S H LU AN B RO B E L 9F BLEE R Gt o i B T/
WH /BT

[0315] >R H FACtRIIB(L79D 25-131) ~hFcify7 i /INBR Y -7 AL 1) 15 959 B 1 CFU-E
TORE L H K E X RE/INER (0 AE B S TR 245 (P < 0.05) , I BFU-EFCFE 4L H A B EAF T
RINIEIT - >k H B 8835 72 Y1) CFU-EBBFU-E S FE £ H AN B AN E 96097 WA, AL
XTHE, 7E FHACtRIIB (L79D 25-131) —hFeidT /N, FE LR IE S , 7 -7 AR B 35 7 4
BN A CFU-E 5 [ % H 4K 6 £ 20 B /K SF (11 . 6%38 hn) 2T 85 7 R B (12%:38 im) A0 ifm 2 ffa Eb
K (11 . 6%38 0) 528 (P < 0.001) 84k ax gl R, 44 P it FH 77 B 8 8E AC tRT 1B
Ha 4 ) GDE i SR 40 ] LIS AT 40 B AL 2 365, 6 Do L 38 N 20 240 i 7K P 1 s AR R () — 358

/

JJ o
[0316] St ] 14 . 56 kK AT Ac tRTTBAR AN GDFZR M AH /N B AL 24307 - S 10
2 1fiL

[0317]  HHiE ABFFE T 7R T R B I 243097 -5 S 10 /N R AR T 1 Ac tRTTB (L79D
25-131) ~hFe X 21 41 A A= 1 2 H50 ) 15 F 5 8 3ok BE B 73l 58 & 301 4 B 43 24 K I 1 CH 7BL/
6/ (8JE?) 4858 BIA/MNBITH I LA

[0318] 1) EAEE (25 mg/kg, MEIEEAN)

[0319]1  2) ActRIIB(L79D 25-131)-hFc (10 mg/kg, JEIEN)

[0320]  3) “5AZF¥ + ActRIIB(L79D 25-131)-hFc

[0321]  4) #kfk (TBS).

[0322]  EASEEAE S0, TACtRIIB (L79D 25-131) —hFeml 4 7E 55 0 F13 K Jiti FH o« A B
BRI HELE S5 1 S FNS RIS SE M FEFEAT CBCor M7, X TR TT 4L1-3/ 45 5 (BiR) R NTEL et
(] S SEAARMNZ T H 8 S T RSN RN EEEAEEIRK (i = 1) 1m
LB Wn = 3-5/9877 /B [8] 55 o HE AR AHLL , BRI S AZ BEAE 5 5 R PR AR I 21 8 IR ) LF
13%, AN JHACtRTIB (L79D 25-131) ~hFcfi 1biX — A2 EE -1 S 10 PR (B 1) IR RUER
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XF T I 40 i bE 25 FIRBC /K P WL B o 75 R A2 BEAAFAERIE 0L T, S8R ML £ ZE 35 R
ActRIIB (L79D 25-131) ~hFed M 2L & F ik EE10% (B 11) o (Rl , 7 A 8 E fJ Ac tRT IB A 4
B GDF A R mT DA 021 4 i 7K~ , F2 2 DAHRAR AL 2236 7 -7 S R L 1.

[0323]  sjffsl 15. 45 A AU A Ac tRTIB AR AMB 1) GDF 4 3R 90100 % /N B b B DR R %5 5 1)
Nl

[0324]  FHIE NBHTT 11208 B B i VIR /NSRBI R ACtRITIB (L79D 25-131) ~hFeXf 3%
ML T4 FH o RETECSTBL/ 6/ B (11 JEWRE) 28 T (B TF- AR BB AN DBk A DA R AR 20 40 2 s 3=
FEAEREE T AL /N AT VARG KR, 98 )5 FACtRIIB (L79D 25-131) -hFe (10 mg/kg,
FERE sn = 15/4R10) BB AR (TBS; n = 15/IR¥0) 45 FG 720k & , B ILA T 45 251 WA Al
YRIT A JE WA AR o R S A A 3 1 DB R /N R G 4- VR 7 W R R 20 4 e £k H 1 2
N, FHACtRIIB (L79D 25-131) ~hFe iR y7 AP 1h1% R, 1 H 3G hn2r 40 pa 7Kk - = 1 2
Z£17% (P < 0.001) (K12) , RS AL M A i 25 7= A g 1R AR 765 VIBR G /N R
ActRITIB(L79D 25-131) —hFeth /™ Az I £1 & [ A< B AN I 40 B bE 25 7K~ DSR2 1) I 25 389,
HAEE VIR RO 535 F X L 2T 4R i A2 i S 00 B — A 2 5T ARG K 29 A0 [F 1 72
& (B 13) I Bk, 45 A 8 1 Ac tRT B A5k ¥ GDEH 3k 20 mT DA 2 4 i 7K ~F , 2L A2 BLIs
M B A A v () B I

[0325]  sijifafs] 16. 45 A A A Ac tRTTB AR AME ) GDE 4 $R 4 icist R B R MR g5 51 38
MR

[0326]  HIiH NWFAL 176 S 2R 5 5 10 KRR 3% 1 G2k B I J5 3% 1) A8 s ActRTTB
(L79D 25-131) ~hFeXT 2L 4 A= i S B 1F H . e Sprague—Dawley K (CKZ1300 g) 7EE
E Harlan) 4352 KT 5% (jugular catheter) - fE & —1K , &t 54 £hisf HiE T S
TE S 50T PRI T K- 20% 17 sk I 25 8 AR — KRR Ao HE o 22 B 10 I 7 26 AR i 1 271 SR B 5
) S LB A, BT S Bk [ Lee MIE) 55 (J Nucl Med 25:72-76, 1985) , I T4 K F120
[0327] & (ml) = 0.062 X f&=E (g) + 0.0012.

[0328] 7 H ifi by ] J et 5 A L e S5 B (N B IR 2% P 2R 7K o KB FHACtRIIB (L79D 25-131) -
hFc (10 mg/kg, % T :n = 5) 8i#4k (IBS; n = 5) ZE0M3IKIATT - FHT-CBCAM M7 () L f i
o FETE -1 (L) (0.2 . 4F16 K 2Bk .

[0329]  Stof I R BRL e 8 T~ 20% 2K IfiL , £1 20 i 7K ~F 28 50K T B4 30 1 5% o 1 L8 /K P75 5 2 F4 R
RFFEFIRT L, FFHEFORARTEWE (B14) & FActRIIB(L79D 25-131) —hFcify
I7 KB 7E20% 2K 1L 5 27 T LT AR 1R A 2140 B /KPR A, IR 28K FRAR S 22 3R 2 K i/ ix 2K
PR SE KR, Bl 5 7R SR ARG Rt — 3 , IX AR AL FH B 8] s FH XS 56 UK P 5
F It (B 14) SR 45 S0 T M40 8 IR B3RS X B R B U0, 5 A B A tRTIB
F A5 ¥ GDF A 3540 v DL 7= A 21 20 i 7K P AP B I 51 ke ) 22 I g s Rk 52

[0330]  sjffs] 17. 454 B A tRTIBAN AL 45k i GDF 4 sk 38 e N R K sh# b i 4
a0 /K

[0331] PP LF & 80 o P ANGDFH 3R JAC tRIIB (L79D 20-134) ~hFe FIACtRIIB (L79D 25—
131) —hFc Jl B2 40 M 7= A i e 7. M FHGDR $4 (10 mg/kg; n = 4EPE/48EME) 803K (n
= 2 HEPE/2MEVE) TESSLRIBR B2 TRYT TEAR 1 GRITHTREZR) 3.8, 15 29 FI44 KUK LE I FF
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H o L K (B 15) | I b 25 (&116) < M2 2 3 7K (B17) AR 2R 41 4 B K 7 (B

18) o HARIGIT WAL P A VR YT Ja I 18] i B /s P AR P B 2D 4B B L i A b S A 4L s B, B

R M IR SR . 52 AHE, FHACtRIIB (L79D 20-134) ~hFcEiActRIIB (L79D 25-131) -

hFeiBI7 E 5 —3097 Ja i 8] s (B53K%) 38 X Lo 2 B 1E 0T 78 FF S 1B f HL 4 fp e S2 i b

PEEACE (B15-17) « EEF) A, 53R, FHACtRITB (L79D 20-134) ~hFcalActRIIB

(L79D 25-131) —hFe a7 A A (1) 22T 40 Bl 7K P72 258 L 15 F129 R 5 it 3 m (& 18) o 3X

— &5 R, GDRI SR 1A 7 S INZL 4n B A A 7= 2E , S EUR & LN K T

[0332] Mz, iX SR HCH U B AU IR GDF SR P DA I 4= K AR R mT DA FHAEGDF 1 L e B vEHS 4t

FRFAVER 7 AH 5 R O A4 DA S8 047 N 20 40 B T

[0333]  sjifafs] 18. 7745 4 ActRIIBSHGDFAH 3R

[0334] B Nk 7 B AR ACtRIIB (B8 € NACtRIIBS) , P 4h B 74, f135

ActRTTBES &k #e35k , £ B AN [ i C— At 7 51 B 4 (W02007/053775) o

[0335] AN HLHT TP AU R IR AACtRIIBSIJF A0 T
GRGEAETRECIYYNANWELERTNOSGLERCEGEQDERLHCYASWRNSSGTIELVE

KGCW%DDFNCY DROECVATEENPOVYFCCCEGNFCNERFTHLPEAGGPEGPWAST

[0336]
TIPSGGPEATAAAGDOGSGALWLCLEGPAHE

(SEQ ID NO: 36)
[0337] R Z- R A TR HUREI B R AT 7L Bl AR B 7913047 (T RIZE AL
IR H S 7R) LA I A8 4 Ac tRTIBS (L79D) , He LA R A F 51«
GRGEAETRECIYYNANWELERTNOSGLERCEGEQDERLHCYASWRNSSGTIELVE
KGC?@DDFNCYDRQECU}‘&TEENPQ‘JYFCCCEGNFCNERFTHLPEP:GGPEGF‘?JAST
[0338] TIPSGGPEATAAAGDOGSGALWLCLEGPAHE
(SEQ ID NO: 37)
[0339]  iZARfA W] FHTGGGH: Kk 5 ANFeiE 4L 7= 4 A T 517 418 NActRIIB5 (L79D) ~hFc
A EE:
GRGEAETRECIYYMNANWELERTNQSGLERCEGEQDERLHCYASWRNSSGTIELVE
KGCWRDDENCYDRQECVATEENPQVY FCCCEGNFCNERFTHLPEAGGPEGPWAST
i & ?SGGPEETAEF&GDQGSGF&LWLCLEGPRHEE@@}ETHTCP?CPP,PELLGG?S?FL
[0340] FPPEPEDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVHNAETEPEEEQYN
STYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSREEMTENOVSLTCLVKGEY PSDIAVEWESNGOPENNYKTTPPVLDSDGSFRFLY
SKLTVDKSRWOOGNVFSCSVMHEALHENHYTOKSLSLSPGK (SEQ ID NO: 38)
[0341]  Z A4 A ] FECHOSH A 1 Rk .
[0342]  sEjids] 19. FHEPORIHE A #5 () Ac tRT B &M (K GDF 4 3K 40 1 1Bk B 6 977 1E /N B
(1
[0343]  EPOIE iz 48 121 40 o R 44 18 5 5 5 20 4 O 2 B2, T GDF il 35 vl DA b 78 B 1958 EPO

49



CN 105561295 B ﬁﬁ HH :F; 48/49 T

P4 225 SR 1) 7 s E b S T 20 20 TR B DR I, FR i AT 78 FHEPOATACtRIIB (L79D 25-131) -
hFCIE GG T X 21 4R A 15 2 JU AR o AP CS TBL/6 /8B, (9 JEIIE) 45 1 BRI JEE P 13 Sk 2
Jhi EZH NEPO (K{A7T a, 1800847 /kg)  FEPHAJACtRITB (L79D 25-131) ~hFc (10 mg/kg) «
EPOAIACtRIIB (L79D 25-131) ~hFe B #AA (Tris—ZBmih/K) JAZ5)572 ht /N, % SR AER
ST EE LR PO
[0344] 4o P PR AN 1 DA SRAS 20 40 B 7 A 4l B B AT i KAl B R oy » 5B ) B e & A
5%H6 4 ML 1) Tscovedd R I Dulbeccok 77 2 A U1 H- i8R B 0 B 1 -mL i 5 2% (14 775 %€
F5 37 0 pamZ5H L 358 DX TG 155 A8 o %o Gt v 7 o A £ 2 B UL IR) 8 6 4 20 2R 942 B R g, DA o V3
W4 53-mLyES 8 E A 21 54 H &A% 04 IER Iscove R i Dulbeccot 7 3 ph ik
B BR 1B TS A o A B B 25 0 (2000 Tpm, 10 min) F44 21 o [A] B B BV AE 5 4 5%
BLF IMIE FIPBSH o Kok F AN LRI 4 (10°) FHPL—/NER TGl & DUE P AR R 45 5, 4R
Je R/ B4R B R T AR IECDT 1 (e 8k it 52 44) FTer119 (5 40 M 3R T ifn B4 B AL &
PR B2 FeAric U & P ik A ik e =0 M AR 7 A o Jl ek AL I e 52 %A
(R ZE A0 B M 73 BT HERR o a8 Ik 7E 2 A I AR AR B AR B CDT LA FR B AP AT 46 T H 41 40 i 3
[0 A Sty 21 40 B 23 A S 1) 38 0 ) Ter 1 19bm 1 FE B VPA IR B8 i 1R 21 4 B 434k (Socolovsky
2N, 2001, Blood 98:3261-3273; YingZ A, 2006, Blood 108:123-133) .[A 1, N F
0 2 P A 0 S T BRZT 4 (CD7 1% Ter119%) (WE R LT 4 A (CDT1%Ter119%) | £ Yefa itk +
TE Gt AT AT (CD71 Ter 1 19%) FIHE 1 1E Y i 2L 4N + WIS 4iM (CD71™Ter119%) f
WH, wmpride .
[0345]  HEPOFIACtRIIB (L79D 25-131) ~hFelk&iaYT 51 EL L0404 At i s el 2458 ..
FEIX — LB 1) 72-hist (B HE 22, B EPOFIACtRIIB (L79D 25-131) ~hFe 5 # AR AL # A &
2 BT 20 P bl 25 T FH PR AR 2 AR B VR 9T 5 | LA BE 25 L 25%38 1, 1 2 =R B b
PRI, B, KT e AT B R (0 S D (19) o3 — AL () Wip [R] 4 P38 5 2 BB ONIE B A 1) 24
FI36 3 AN ) 20 AL Hh AR AT P o SIS ABL S Bt o} LT 8 1 oA B (R 20) FHAT 4k i (1 21) A%
3, KA | WIS A VAT U E 3.
[0346]  ZT 20 M Hij 44 7K - B 7 7 S s B 2 2R () 07 20 o AE/NBR H, DR T2 47 52 5 5 4 (1
B YA R RS R R ZIET2 h (IR NG B i o EPO S EUA M L
5 2 DA AT T A SR A M R IR Bl T 2 e 5 AR 170% , A S B S T A (G S0 I
PR MR g , K EHEE =02 — (" 22) JEHEERZE, BAIHRIT 58k
FH LG S 35 38 g Bk B 21 403 , {HLEL 5 BREPO ) FE FE A 5 5] A S F5 B U A7 47 140 A 9 20 14D o 284
(E22) Atk , | EPOFIACtRIIB (L79D 25-131) —hFcBEEr 16 7 I i i A 38 4t A1 i 2 i) ~F- 47
8 55 3500 21 40 B A R 5 R AR, A VR IT P I A 0  NE V AN B B [ T
EPOZ 5 B TR o B 1 A AR 485 B A7 AR 0 TO0 BB 25 Vi T 2 5| A 3R N DX R4 4 i /K S 4
A AL A KRR R v, W SR S ER IE KL 72 he
[0347] Rz, X6 R I B H A B ACtR TIBM MR I GDFH 354 AT LA 5 EPORE-4 it FH
DA [7) b 384 01 21 448 B A 73 T % o e ot b 78 R BR 58 ML R4 T, GDF 4 3R 47wl DA 2% B
EPOSZ A S 71 (1) 5 B B S0 S, HEATH R 70V DU TR R R EPOSZ AR S0 751 3R 1521 40 B 1 K
S, H b G 5 7K P T EPOSZ AR BT AH 5% IR 8 72 1 /R B L & n)
[0348] @il 5| HIFA
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(03491 ARSCHTHE K I BT A TT SCHRF L R B8t 42 52 51 IR N AR SC, w4 — AN sl )
DN T STHR AN ) E 8 e S b A0 B o b d et 51 RN

[0350]  RUECZeidit v E Ry E skt /7 20, BL_E BB B A5 ORI iR 2 A o AS A IR
i 1 o £ B 1 A 1 B 5 AN DL BURZESR 5 5, AR W IV 22 A2 A8 30 T AU AR N 5
11 55 R A2 S 110 5 L) o AR 5 S 1) 56 BV L 2 4 2 ROBUR SR 5 X L i (0 25 RV TR B S il
B S B AR XAG A E -
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[0039] Arg His Arg Lys Pro Pro Tyr Gly His Val Asp Ile His Glu Asp Pro
[0040] 165 170 175
[0041] Gly Pro Pro Pro Pro Ser Pro Leu Val Gly Leu Lys Pro Leu Gln Leu
[0042] 180 185 190

[0043] Leu Glu Ile Lys Ala Arg Gly Arg Phe Gly Cys Val Trp Lys Ala Gln
[0044] 195 200 205

[0045] Leu Met Asn Asp Phe Val Ala Val Lys Ile Phe Pro Leu Gln Asp Lys
[0046] 210 215 220

[0047]  Gln Ser Trp Gln Ser Glu Arg Glu Ile Phe Ser Thr Pro Gly Met Lys
[0048] 225 230 235 240
[0049] His Glu Asn Leu Leu Gln Phe Ile Ala Ala Glu Lys Arg Gly Ser Asn
[0050] 245 250 255
[0051] Leu Glu Val Glu Leu Trp Leu Ile Thr Ala Phe His Asp Lys Gly Ser
[0052] 260 265 270

[0053] Leu Thr Asp Tyr Leu Lys Gly Asn Ile Ile Thr Trp Asn Glu Leu Cys
[0054] 275 280 285

[0055] His Val Ala Glu Thr Met Ser Arg Gly Leu Ser Tyr Leu His Glu Asp
[0056] 290 295 300

[0057] Val Pro Trp Cys Arg Gly Glu Gly His Lys Pro Ser Ile Ala His Arg
[0058] 305 310 315 320
[0059] Asp Phe Lys Ser Lys Asn Val Leu Leu Lys Ser Asp Leu Thr Ala Val
[0060] 325 330 335
[0061] Leu Ala Asp Phe Gly Leu Ala Val Arg Phe Glu Pro Gly Lys Pro Pro
[0062] 340 345 350

[0063] Gly Asp Thr His Gly Gln Val Gly Thr Arg Arg Tyr Met Ala Pro Glu
[0064] 355 360 365

[0065] Val Leu Glu Gly Ala Ile Asn Phe Gln Arg Asp Ala Phe Leu Arg Ile
[0066] 370 375 380

[0067]  Asp Met Tyr Ala Met Gly Leu Val Leu Trp Glu Leu Val Ser Arg Cys
[0068] 385 390 395 400
[0069] Lys Ala Ala Asp Gly Pro Val Asp Glu Tyr Met Leu Pro Phe Glu Glu
[0070] 405 410 415
[0071]  Glu Ile Gly Gln His Pro Ser Leu Glu Glu Leu Gln Glu Val Val Val
[0072] 420 425 430

[0073] His Lys Lys Met Arg Pro Thr Ile Lys Asp His Trp Leu Lys His Pro
[0074] 435 440 445

[0075] Gly Leu Ala Gln Leu Cys Val Thr Ile Glu Glu Cys Trp Asp His Asp
[0076] 450 455 460

[0077] Ala Glu Ala Arg Leu Ser Ala Gly Cys Val Glu Glu Arg Val Ser Leu
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[0078] 465 470 475 480
[0079] Tle Arg Arg Ser Val Asn Gly Thr Thr Ser Asp Cys Leu Val Ser Leu
[0080] 485 490 495
[0081] Val Thr Ser Val Thr Asn Val Asp Leu Pro Pro Lys Glu Ser Ser Ile
[0082] 500 505 510

[0083] <210> 2

[0084] <211> 115

[0085] <212> PRT

[0086]  <213> & A

[0087]  <400> 2

[0088] Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
[0089] 1 5 10 15
[0090] Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
[0091] 20 25 30

[0092] Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
[0093] 35 40 45

[0094] Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe Asn
[0095] 50 55 60

[0096] Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
[0097] 65 70 75 80
[0098] Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
[0099] 85 90 95
[0100] Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr
[0101] 100 105 110

[0102] Ala Pro Thr

[0103] 115

[0104] <210> 3

[0105] <211> 100

[0106] <212> PRT

[0107]  <213> & A

[0108]  <400> 3

[0109] Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
[0110] 1 5 10 15
[0111]  Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
[0112] 20 25 30

[0113]  Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
[0114] 35 40 45

[0115]  Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp Asp Phe Asn
[0116] 50 55 60
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[0117]  Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val

[0118] 65 70 75 80

[0119]  Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His

[0120] 85 90 95

[0121]  Leu Pro Glu Ala

[0122] 100

[0123]  <210> 4

[0124]  <211> 1539

[0125] <212> DNA

[0126]  <213> & A

[0127]  <400> 4

[0128] atgacggcecge cctgggtgge cectegeeccte ctetggggat cgetgtggee cggetetggg 60
[0129] cgtggggagg ctgagacacg ggagtgcatc tactacaacg ccaactggga getggagege 120
[0130] accaaccaga gcggectgga gcgetgegaa ggegageagg acaagegget gecactgetac 180
[0131] gceteetggg ccaacagetce tggeaccatc gagetcgtga agaagggetg ctggetagat 240
[0132] gacttcaact gctacgatag gcaggagtgt gtggccactg aggagaaccce ccaggtgtac 300
[0133] ttctgetget gtgaaggecaa cttctgecaac gagegettca ctcatttgee agaggetggg 360
[0134] ggcceggaag tcacgtacga geccaccceeg acagecccea ccctgetcac ggtgetggee 420
[0135] tactcactgc tgcccatcgg gggcctttee ctcatcgtee tgetggectt ttggatgtac 480
[0136] cggecatcgea agccccccta cggtcatgtg gacatccatg aggacccetgg gectccacca 540
[0137]  ccatccecte tggtgggccet gaagecactg cagetgetgg agatcaagge tcgggggege 600
[0138] tttggetgtg tctggaagge ccagetcatg aatgactttg tagetgtcaa gatcttccca 660
[0139] ctccaggaca agcagtcgtg gcagagtgaa cgggagatct tcagcacacc tggcatgaag 720
[0140] cacgagaacc tgctacagtt cattgctgcc gagaagegag gcetccaacct cgaagtagag 780
[0141] ctgtggeteca tcacggectt ccatgacaag ggectccctca cggattacct caaggggaac 840
[0142] atcatcacat ggaacgaact gtgtcatgta gcagagacga tgtcacgagg cctctcatac 900
[0143] ctgcatgagg atgtgccctg gtgeecgtgge gagggecaca agecgtcetat tgecccacagg 960
[0144] gactttaaaa gtaagaatgt attgctgaag agcgacctca cagcegtget ggetgacttt 1020
[0145] ggcttggctg ttcgatttga gccagggaaa cctccagggg acacccacgg acaggtagge 1080
[0146] acgagacggt acatggctcc tgaggtgctc gagggagcca tcaacttcca gagagatgec 1140
[0147]  ttcctgegea ttgacatgta tgccatgggg ttggtgetgt gggagettgt gtcetegetge 1200
[0148] aaggctgcag acggacccgt ggatgagtac atgctgecet ttgaggaaga gattggecag 1260
[0149] cacccttcgt tggaggaget gcaggaggtg gtggtgcaca agaagatgag geccaccatt 1320
[0150] aaagatcact ggttgaaaca cccgggectg geccagettt gtgtgaccat cgaggagtge 1380
[0151]  tgggaccatg atgcagaggc tcgcttgtec gegggctgtg tggaggageg ggtgtcectg 1440
[0152] attcggaggt cggtcaacgg cactacctcg gactgtcteg tttcectggt gacctetgte 1500
[0153] accaatgtgg acctgcccec taaagagtca agcatctaa 1539
[0154]  <210> 5

[0155]  <211> 345
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[0156] <212> DNA

[0157]  <213> & A

[0158]  <400> 5

[0159] gggcgtggge aggctgagac acgggagtge atctactaca acgccaactg ggagetggag 60
[0160]  cgcaccaacc agagcggect ggagegetge gaaggegage aggacaageg getgeactge 120
[0161]  tacgcctcct gggccaacag ctctggeace atcgagetcg tgaagaaggg ctgcetggeta 180
[0162] gatgacttca actgctacga taggcaggag tgtgtggcca ctgaggagaa cccccaggtg 240
[0163] tacttctget getgtgaagg caacttctge aacgageget tcactcattt gecagagget 300
[0164] gggggccegg aagtcacgta cgagccacce ccgacagece ccace 345
[0165]  <210> 6

[0166] <211> 225

[0167] <212> PRT

[0168]  <213> AN T3

[0169] <220>

[0170]  <223> NLFPAlfiliik: &M%k

[0171]  <220>

[0172] ~ <221> MOD_RES

[0173]  <222> (43)..(43)

[0174]  <223> AspilAla

[0175]  <220>

[0176]  <221> MOD_RES

[0177]  <222> (100) .. (100)

[0178] <223> Lysi{Ala

[0179]  <220>

[0180]  <221> MOD RES

[0181]  <222> (212)..(212)

[0182]  <223> AsnilAla

[0183]  <400> 6

[0184]  Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro

[0185] 1 5) 10 15

[0186] Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser

[0187] 20 25 30

[0188] Arg Thr Pro Glu Val Thr Cys Val Val Val Xaa Val Ser His Glu Asp

[0189] 35 40 45

[0190]  Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn

[0191] 50 55 60

[0192] Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val

[0193] 65 70 75 80

[0194] Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
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[0195] 85 90 95
[0196] Tyr Lys Cys Xaa Val Ser Asn Lys Ala Leu Pro Val Pro Ile Glu Lys
[0197] 100 105 110

[0198] Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
[0199] 115 120 125

[0200] Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
[0201] 130 135 140

[0202] Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
[0203] 145 150 155 160
[0204] Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
[0205] 165 170 175
[0206] Asp Ser Asp Gly Pro Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
[0207] 180 185 190

[0208] Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
[0209] 195 200 205

[0210] Ala Leu His Xaa His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
[0211] 210 215 220

[0212] Lys

[0213] 225

[0214]  <210> 7

[0215]  <211> 343

[0216] <212> PRT

[0217]  <213> N7

[0218] <220>

[0219]  <223> NLFAHHR: &mME Ik

[0220]  <400> 7

[0221]  Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
[0222] 1 5 10 15
[0223]  Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
[0224] 20 25 30

[0225] Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
[0226] 35 40 45

[0227]  Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn
[0228] 50 55 60

[0229] Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
[0230] 65 70 75 80
[0231]  Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
[0232] 85 90 95
[0233] Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr
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[0234] 100 105 110

[0235] Ala Pro Thr Gly Gly Gly Thr His Thr Cys Pro Pro Cys Pro Ala Pro
[0236] 115 120 125

[0237]  Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
[0238] 130 135 140

[0239] Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
[0240] 145 150 155 160
[0241] Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
[0242] 165 170 175
[0243] Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
[0244] 180 185 190

[0245] Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
[0246] 195 200 205

[0247]  Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
[0248] 210 215 220

[0249] Pro Val Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
[0250] 225 230 235 240
[0251]  Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
[0252] 245 250 255
[0253] Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
[0254] 260 265 270

[0255] Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
[0256] 275 280 285

[0257]  Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
[0258] 290 295 300

[0259] Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
[0260] 305 310 315 320
[0261] Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
[0262] 325 330 335
[0263] Leu Ser Leu Ser Pro Gly Lys

[0264] 340

[0265] <210> 8

[0266]  <211> 21

[0267] <212> PRT

[0268]  <213> R KF# (Apis mellifera)

[0269]  <400> 8

[0270] Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile
(02711 1 5 10 15
[0272] Ser Tyr Ile Tyr Ala

58



CN 105561295 B ,? yu % 8/33 71

[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]
[0310]
[0311]

20
<210> 9
211> 22
<212> PRT
213> RHn
<220>
223> RENFHIR : H LNV Ity S5 77
<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> 19
<212> PRT
213> KK
220>
223> RAlA: FIRAK
<400> 10
Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15
Ala Gly Ser
<210> 11
<211> 368
<212> PRT
213> N3
220>
223> NTLFphlitiid: & ik
<400> 11
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 Ser Gly Arg Gly Glu Ala Glu Thr
20 25 30
Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn
35 40 45
Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg Leu His
50 55 60
Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu Val Lys
65 70 75 80
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[0312] Lys Gly Cys Trp Asp Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys
[0313] 85 90 95
[0314] Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly
[0315] 100 105 110

[0316] Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu Ala Gly Gly Pro
[0317] 115 120 125

[0318] Glu Val Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr Gly Gly Gly Thr
[0319] 130 135 140

[0320] His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
[0321] 145 150 155 160
[0322] Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
[0323] 165 170 175
[0324]  Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
[0325] 180 185 190

[0326] Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
[0327] 195 200 205

[0328] Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
[0329] 210 215 220

[0330] Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
[0331] 225 230 235 240
[0332] Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Val Pro Ile Glu Lys Thr
[0333] 245 250 255
[0334] Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
[0335] 260 265 270

[0336] Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
[0337] 275 280 285

[0338] Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
[0339] 290 295 300

[0340] Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
[0341] 305 310 315 320
[0342] Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
[0343] 325 330 335
[0344] Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
[0345] 340 345 350

[0346] Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
[0347] 355 360 365

[0348]  <210> 12

[0349] <211> 1107

[0350] <212> DNA
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[0351]  <213> NLF7%

[0352]  <220>

[0353]  <223> NLFAdik: &ML

[0354]  <400> 12

[0355] atggatgcaa tgaagagagg gctctgetgt gtgetgetge tgtgtggage agtcttegtt 60
[0356] tcgeeceggeg cetetgggeg tggggagget gagacacggg agtgeatcta ctacaacgee 120
[0357] aactgggagc tggagcgeac caaccagage ggectggage getgegaagg cgageaggac 180
[0358] aagcggetge actgetacge ctcetggege aacagetctg gecaccatcga getcgtgaag 240
[0359] aagggctgct gggacgatga cttcaactge tacgatagge aggagtgtgt ggecactgag 300
[0360] gagaaccccce aggtgtactt ctgetgetgt gaaggcaact tctgcaacga gegettcact 360
[0361] catttgccag aggetggggg cccggaagte acgtacgage cacccccgac ageccccace 420
[0362] ggtggtggaa ctcacacatg cccaccgtge ccagcacctg aactcctggg gggaccgtca 480
[0363] gtcttcctet tcecceccaaa acccaaggac accctcatga tctcecggac cectgaggte 540
[0364] acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 600
[0365] gacggegtgg aggtgcataa tgccaagaca aagceccgeggg aggagceagta caacagcacg 660
[0366] taccgtgtgg tcagegtcct caccgtectg caccaggact ggetgaatgg caaggagtac 720
[0367] aagtgcaagg tctccaacaa agccctccca gtccccateg agaaaaccat ctccaaagee 780
[0368] aaagggcecage cccgagaacc acaggtgtac accctgecee catccecggga ggagatgace 840
[0369] aagaaccagg tcagcctgac ctgectggte aaaggettct atcccagega catcgecgtg 900
[0370] gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgectcc cgtgetggac 960
[0371]  tccgacgget ccttetteet ctatagcaag ctcaccgtgg acaagagcag gtggeageag 1020
[0372] gggaacgtct tctcatgctc cgtgatgcat gaggetctge acaaccacta cacgcagaag 1080
[0373] agcctctcec tgtctccggg taaatga 1107
[0374]  <210> 13

[0375] <211> 5

[0376] <212> PRT

[0377]  <213> NTLF7%

[0378]  <220>

[0379]  <223> NTLFpalfifiik: &Rk

[0380]  <400> 13

[0381] Thr Gly Gly Gly Gly

[0382] 1 5

[0383] <210> 14

[0384] <211> 5

[0385] <212> PRT

[0386]  <213> NTJF%1

[0387] <220>

[0388]  <223> ANLFpalfifiik: & mufik

[0389]  <400> 14
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[0390] Ser Gly Gly Gly Gly

[0391] 1 5

[0392]  <210> 15

[0393] <211> 116

[0394]  <212> PRT

[0395]  <213> & A

[0396]  <400> 15

[0397] Tle Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe Phe Asn Ala Asn
[0398] 1 5 10 15
[0399] Trp Glu Lys Asp Arg Thr Asn Gln Thr Gly Val Glu Pro Cys Tyr Gly
[0400] 20 25 30

[0401] Asp Lys Asp Lys Arg Arg His Cys Phe Ala Thr Trp Lys Asn Ile Ser
[0402] 35 40 45

[0403] Gly Ser Ile Glu Ile Val Lys Gln Gly Cys Trp Leu Asp Asp Ile Asn
[0404] 50 55 60

[0405] Cys Tyr Asp Arg Thr Asp Cys Val Glu Lys Lys Asp Ser Pro Glu Val
[0406] 65 70 75 80
[0407] Tyr Phe Cys Cys Cys Glu Gly Asn Met Cys Asn Glu Lys Phe Ser Tyr
[0408] 85 90 95
[0409]  Phe Pro Glu Met Glu Val Thr Gln Pro Thr Ser Asn Pro Val Thr Pro
[0410] 100 105 110

[0411] Lys Pro Pro Thr

[0412] 115

[0413]  <210> 16

[0414]  <211> 150

[0415]  <212> PRT

[0416] <213> ZKW JBYH Rattus sp.)

[0417]  <400> 16

[0418] Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
[0419] 1 5 10 15
[0420] Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
[0421] 20 25 30

[0422] Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
[0423] 35 40 45

[0424] Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Pro
[0425] 50 55 60

[0426] Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp
[0427] 65 70 75 80
[0428] Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
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[0429] 85 90 95
[0430] Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
[0431] 100 105 110

[0432] Phe Thr His Leu Pro Glu Pro Gly Gly Pro Glu Val Thr Tyr Glu Pro
[0433] 115 120 125

[0434] Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu
[0435] 130 135 140

[0436] Pro Ile Gly Gly Leu Ser

[0437] 145 150

[0438]  <210> 17

[0439]  <211> 150

[0440]  <212> PRT

[04411  <213> J&J@YFf (Sus sp.)

[0442]  <400> 17

[0443] Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
[0444] 1 5 10 15
[0445]  Val Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
[0446] 20 25 30

[0447]  Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
[0448] 35 40 45

[0449] Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
[0450] 50 55 60

[0451] Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp
[0452] 65 70 75 80
[0453]  Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
[0454] 85 90 95
[0455] Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
[0456] 100 105 110

[0457] Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro
[0458] 115 120 125

[0459] Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu
[0460] 130 135 140

[0461] Pro Ile Gly Gly Leu Ser

[0462] 145 150

[0463] <210> 18

[0464] <211> 150

[0465] <212> PRT

[0466] <213> /N JEWIF Mus sp.)

[0467]  <400> 18
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[0468] Met Thr Ala Pro Trp Ala Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
[0469] 1 5 10 15
[0470] Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
[0471] 20 25 30

[0472]  Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
[0473] 35 40 45

[0474]  Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
[0475] 50 55 60

[0476]  Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp
[0477] 65 70 75 80
[0478]  Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
[0479] 85 90 95
[0480] Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
[0481] 100 105 110

[0482] Phe Thr His Leu Pro Glu Pro Gly Gly Pro Glu Val Thr Tyr Glu Pro
[0483] 115 120 125

[0484] Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu
[0485] 130 135 140

[0486] Pro Ile Gly Gly Leu Ser

[0487] 145 150

[0488] <210> 19

[0489] <211> 150

[0490]  <212> PRT

[0491]  <213> & A

[0492]  <400> 19

[0493] Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
[0494] 1 5 10 15
[0495] Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
[0496] 20 25 30

[0497]  Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
[0498] 35 40 45

[0499] Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
[0500] 50 55 60

[0501]  Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp
[0502] 65 70 75 80
[0503] Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
[0504] 85 90 95
[0505] Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
[0506] 100 105 110
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[0507]
[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]
[0515]
[0516]
[0517]
[0518]
[0519]
[0520]
[0521]
[0522]
[0523]
[0524]
[0525]
[0526]
[0527]
[0528]
[0529]
[0530]
[0531]
[0532]
[0533]
[0534]
[0535]
[0536]
[0537]
[0538]
[0539]
[0540]
[0541]
[0542]
[0543]
[0544]
[0545]

Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro

115

120

125

Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu

130 135

Pro Ile Gly Gly Leu Ser

145 150

<210> 20

<211> 150

<212> PRT

213> HFJE¥Fh Bos sp.)

<400> 20

Met Thr Ala Pro Trp Ala Ala

1 5

Ala Gly Ser Gly Arg Gly Glu

20
Asn Ala Asn Trp Glu Leu Glu
35

Cys Glu Gly Glu Arg Asp Lys
50 55

Asn Ser Ser Gly Thr Ile Glu

65 70

Asp Phe Asn Cys Tyr Asp Arg

85
Pro Gln Val Tyr Phe Cys Cys
100
Phe Thr His Leu Pro Glu Ala
115

Pro Pro Thr Ala Pro Thr Leu
130 135

Pro Val Gly Gly Leu Ser

145 150

<210> 21

<211> 150

<212> PRT

213> JIME @Y Fh (Xenopus sp.

<400> 21

Met Gly Ala Ser Val Ala Leu

1 5

Arg Ala Gly Ser Gly His Asp

Leu

Ala

Arg
40
Arg

Leu

Gln

Cys

Gly

120
Leu

Ala
Glu
25

Thr
Leu
Val
Glu
Glu
105

Gly

Thr

Leu
10

Thr
Asn
His
Lys
Cys
90

Gly

Pro

Val

Leu

Gln
Cys
Lys
75

Val
Asn

Glu

Leu

140

Trp

Glu

Ser

Tyr

60

Gly

Ala

Phe

Val

Ala
140

Gly
Cys
Gly

45
Ala

Cys

Thr

Cys

Thr

125
Tyr

Ser
Ile
30

Leu
Ser
Trp
Glu
Asn

110

Ser

Leu
15

Tyr
Glu
Trp
Leu
Glu
95

Glu

Glu

Leu

Asp
80

Asn
Arg

Pro

Leu

Thr Phe Leu Leu Leu Leu Ala Thr Phe

10

15

Glu Val Glu Thr Arg Glu Cys Ile Tyr
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[0546] 20 25 30

[0547]  Tyr Asn Ala Asn Trp Glu Leu Glu Lys Thr Asn Gln Ser Gly Val Glu
[0548] 35 40 45

[0549] Arg Leu Val Glu Gly Lys Lys Asp Lys Arg Leu His Cys Tyr Ala Ser
[0550] 50 55 60

[0551]  Trp Arg Asn Asn Ser Gly Phe Ile Glu Leu Val Lys Lys Gly Cys Trp
[0552] 65 70 75 80
[0553] Leu Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Ile Ala Lys Glu
[0554] 85 90 95
[0555] Glu Asn Pro Gln Val Phe Phe Cys Cys Cys Glu Gly Asn Tyr Cys Asn
[0556] 100 105 110

[0557] Lys Lys Phe Thr His Leu Pro Glu Val Glu Thr Phe Asp Pro Lys Pro
[0558] 115 120 125

[0559] Gln Pro Ser Ala Ser Val Leu Asn Ile Leu Ile Tyr Ser Leu Leu Pro
[0560] 130 135 140

[0561] Tle Val Gly Leu Ser Met

[0562] 145 150

[0563]  <210> 22

[0564]  <211> 150

[0565]  <212> PRT

[0566]  <213> & A

[0567]  <400> 22

[0568] Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Ser Cys
[0569] 1 5 10 15
[0570] Ser Ser Gly Ala Ile Leu Gly Arg Ser Glu Thr Gln Glu Cys Leu Phe
[0571] 20 25 30

[0572]  Phe Asn Ala Asn Trp Glu Lys Asp Arg Thr Asn Gln Thr Gly Val Glu
[0573] 35 40 45

[0574] Pro Cys Tyr Gly Asp Lys Asp Lys Arg Arg His Cys Phe Ala Thr Trp
[0575] 50 55 60

[0576] Lys Asn Ile Ser Gly Ser Ile Glu Ile Val Lys Gln Gly Cys Trp Leu
[0577] 65 70 75 80
[0578] Asp Asp Ile Asn Cys Tyr Asp Arg Thr Asp Cys Val Glu Lys Lys Asp
[0579] 85 90 95
[0580] Ser Pro Glu Val Tyr Phe Cys Cys Cys Glu Gly Asn Met Cys Asn Glu
[0581] 100 105 110

[0582] Lys Phe Ser Tyr Phe Pro Glu Met Glu Val Thr Gln Pro Thr Ser Asn
[0583] 115 120 125

[0584] Pro Val Thr Pro Lys Pro Pro Tyr Tyr Asn Ile Leu Leu Tyr Ser Leu
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[0585] 130 135 140

[0586] Val Pro Leu Met Leu Ile

[0587] 145 150

[0588]  <210> 23

[0589] <211> 154

[0590] <212> PRT

[0591]  <213> AN TJ¥4l

[0592]  <220>

[0593]  <223> NLFAdik: &mdtf 2k

[0594]  <220>

[0595]  <221> MOD_RES

[0596]  <222> (8)..(8)

[0597]  <223> ThrilAla

[0598]  <220>

[0599]  <221> MOD_RES

[0600]  <222> (121)..(121)

[0601]  <223> Pro, Ala, ValikMet

[0602]  <400> 23

[0603] Met Thr Ala Pro Trp Ala Ala Xaa Leu Ala Leu Leu Trp Gly Ser Leu
[0604] 1 5 10 15
[0605] Cys Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr
[0606] 20 25 30

[0607]  Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu
[0608] 35 40 45

[0609] Arg Leu Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser
[0610] 50 55 60

[0611]  Trp Arg Asn Ser Ser Gly Thr Leu Glu Leu Val Lys Lys Gly Cys Trp
[0612] 65 70 75 80
[0613] Leu Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu
[0614] 85 90 95
[0615]  Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn
[0616] 100 105 110

[0617]  Glu Arg Phe Thr His Leu Pro Glu Xaa Gly Gly Pro Glu Val Thr Tyr
[0618] 115 120 125

[0619]  Glu Pro Lys Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr
[0620] 130 135 140

[0621]  Ser Leu Leu Pro Ile Gly Gly Leu Ser Met

[0622] 145 150

[0623]  <210> 24
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[0624]  <211> 6

[0625] <212> PRT

[0626]  <213> NTJF%1

[0627]  <220>

[0628]  <223> NTFPAIffiR: & mi6xHistras

[0629]  <400> 24

[0630] His His His His His His

[0631] 1 5

[0632]  <210> 25

[0633] <211> 1107

[0634]  <212> DNA

[0635]  <213> N L&

[0636] <220>

[0637]  <223> NLFPAlfilik: &ME%HR

[0638]  <400> 25

[0639] atggatgcaa tgaagagagg gctctgetgt gtgetgetge tgtgtggage agtcttegtt 60
[0640] tcgeeceggeg cetetgggeg tggggagget gagacacggg agtgeatcta ctacaacgee 120
[0641] aactgggagc tggagcgcac caaccagagc ggectggage getgegaagg cgageaggac 180
[0642] aagcggetge actgetacge ctcetggege aacagetctg gecaccatcga getcgtgaag 240
[0643] aagggctgct gggatgatga cttcaactge tacgatagge aggagtgtgt ggecactgag 300
[0644] gagaaccccce aggtgtactt ctgetgetgt gaaggcaact tctgcaacga gegettcact 360
[0645] catttgccag aggetggggg cccggaagte acgtacgage cacccccgac ageccccace 420
[0646] ggtggtggaa ctcacacatg cccaccgtge ccagcacctg aactcctggg gggaccgtca 480
[0647] gtcttcctet tccceccaaa acccaaggac accctcatga tctcecggac cectgaggte 540
[0648] acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 600
[0649] gacggegtgg aggtgcataa tgccaagaca aagceccgeggg aggagceagta caacagcacg 660
[0650] taccgtgtgg tcagegtcct caccgtcecctg caccaggact ggetgaatgg caaggagtac 720
[0651] aagtgcaagg tctccaacaa agccctccca geccccateg agaaaaccat ctccaaagee 780
[0652] aaagggcage cccgagaacc acaggtgtac accctgecee catcccggga ggagatgace 840
[0653] aagaaccagg tcagcctgac ctgectggte aaaggettct atcccagega catcgecgtg 900
[0654] gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgectce cgtgetggac 960
[0655] tccgacgget ccttetteet ctatagcaag ctcaccgtgg acaagagcag gtggeageag 1020
[0656] gggaacgtct tctcatgectc cgtgatgecat gaggetctge acaaccacta cacgcagaag 1080
[0657] agcctctcee tgtccecggg taaatga 1107
[0658]  <210> 26

[0659]  <211> 360

[0660] <212> PRT

[0661]  <213> NTJF%1

[0662]  <220>

68



CN 105561295 B ﬁ §|J % 18/33 W
[0663]  <223> NLFpAlfiliik: &M%k

[0664]  <400> 26

[0665] Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
[0666] 1 5 10 15
[0667] Ala Val Phe Val Ser Pro Gly Ala Ala Glu Thr Arg Glu Cys Ile Tyr
[0668] 20 25 30

[0669]  Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu
[0670] 35 40 45

[0671] Arg Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp
[0672] 50 55 60

[0673] Arg Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp
[0674] 65 70 75 80
[0675]  Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu
[0676] 85 90 95
[0677]  Asn Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu
[0678] 100 105 110

[0679] Arg Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu
[0680] 115 120 125

[0681] Pro Pro Pro Thr Gly Gly Gly Thr His Thr Cys Pro Pro Cys Pro Ala
[0682] 130 135 140

[0683] Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
[0684] 145 150 155 160
[0685] Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
[0686] 165 170 175
[0687] Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
[0688] 180 185 190

[0689] Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
[0690] 195 200 205

[0691]  Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
[0692] 210 215 220

[0693] Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
[0694] 225 230 235 240
[0695] Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
[0696] 245 250 255
[0697] Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
[0698] 260 265 270

[0699] Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
[0700] 275 280 285

[0701] Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
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[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]
[0710]
[0711]
[0712]
[0713]
[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]

Lys
305
Ser

Ser

Ser

<210>
211>
212>
213>

290
Thr

Lys

Cys

Leu

220>

223>

220>

221>
222>
<400>

27
1083
DNA
N3

295

300

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

310

315

320

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe

325

330

335

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys

340

Ser Leu Ser Pro Gly Lys

355

CDS
(76) .. (396)
27

NPk :

€2

A

360

1

345

350

atggatgcaa tgaagagagg gctctgetgt gtgetgetge tgtgtggage agtcttegtt 60

tcgeeeggeg ccget gag aca cgg gag tge atc tac tac aac gec aac tgg 111
Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp

gag
Glu

cag
Gln

acc
Thr
45

tac

Tyr

ttc
Phe

CCa

ctg
Leu

gac
Asp
30

atc
Ile

gat
Asp

tgc
Cys

gag

gag
Glu
15

aag

Lys

gag
Glu

agg
Arg

tgc
Cys

gct

cge

Arg

cg8
Arg

ctc

Leu

cag
Gln

tgt
Cys
80

g88

1
acc
Thr

ctg
Leu

gtg
Val

gag
Glu
65

gaa
Glu

ggc

aac

Asn

cac
His

aag
Lys
50

tgt
Cys

ggcC
Gly

ccg

cag
Gln

tgc
Cys
35

aag

Lys

gtg
Val

aac

Asn

gaa

agc
Ser
20

tac

Tyr

ggcC
Gly

gce
Ala

ttc
Phe

gtc

70

5

ggcC
Gly

gce
Ala

tgc
Cys

act
Thr

tgc
Cys
85

acg

ctg
Leu

tce

Ser

tgg
Trp

gag
Glu
70

aac

Asn

tac

gag
Glu

tgg
Trp

gac
Asp
55

gag
Glu

gag
Glu

gag

cge

Arg

cgce
Arg
40

gat
Asp

aac

Asn

cge

Arg

CCa

10

tgc gaa ggc
Cys Glu Gly

25
aac

Asn

gac

Asp

CccC

Pro

ttc
Phe

CccC

agce

Ser

ttc
Phe

cag
Gln

act
Thr
90

ccg

tct

Ser

aac

Asn

gtg
Val
75

cat
His

aca

gag
Glu

ggcC
Gly

tgc
Cys
60

tac

Tyr

ttg
Leu

159

207

255

303

351
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[0741]  Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr

[0742] 95 100 105

[0743] ggtggtggaa ctcacacatg cccaccgtge ccagcacctg aactcctggg gggaccgtca 456
[0744] gtcttcctet tccceccaaa acccaaggac accctcatga tctcecggac cectgaggte 516
[0745] acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 576
[0746] gacggegtgg aggtgcataa tgccaagaca aagccgeggg aggagcagta caacagcecacg 636
[0747]  taccgtgtgg tcagegtcct caccgtectg caccaggact ggetgaatgg caaggagtac 696
[0748] aagtgcaagg tctccaacaa agccctccca geccccateg agaaaaccat ctccaaagec 756
[0749] aaagggcecage cccgagaacc acaggtgtac accctgecce catcccggga ggagatgace 816
[0750] aagaaccagg tcagcctgac ctgectggtec aaaggettct atcccagega catcgecgtg 876
[0751] gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgectcc cgtgetggac 936
[0752] tccgacgget ccttettect ctatagcaag ctcaccgtgg acaagagecag gtggecagecag 996
[0753] gggaacgtct tctcatgctc cgtgatgecat gaggetctge acaaccacta cacgcagaag 1056
[0754] agcctctece tgtccecggg taaatga 1083
[0755]  <210> 28

[0756]  <211> 335

[0757]  <212> PRT

[0758]  <213> AN L&

[0759]  <220>

[0760]  <223> NLFpAlfiliik: &M%k

[0761]  <400> 28

[0762]  Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg

[0763] 1 5 10 15

[0764]  Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg

[0765] 20 25 30

[0766] Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu

[0767] 35 40 45

[0768] Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn Cys Tyr Asp Arg Gln

[0769] 50 55 60

[0770]  Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys

[0771] 65 70 75 80

[0772]  Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu Ala Gly

[0773] 85 90 95

[0774]  Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr Gly Gly Gly Thr His

[0775] 100 105 110

[0776]  Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val

[0777] 115 120 125

[0778]  Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr

[0779] 130 135 140
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[0780] Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
[0781] 145 150 155 160
[0782] Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
[0783] 165 170 175
[0784] Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
[0785] 180 185 190

[0786] Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
[0787] 195 200 205

[0788] Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
[0789] 210 215 220

[0790] Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
[0791] 225 230 235 240
[0792] Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
[0793] 245 250 255
[0794] Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
[0795] 260 265 270

[0796] Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
[0797] 275 280 285

[0798] Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
[0799] 290 295 300

[0800] Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
[0801] 305 310 315 320
[0802] His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
[0803] 325 330 335
[0804]  <210> 29

[0805] <211> 107

[0806] <212> PRT

[0807]  <213> N7

[0808] <220>

[0809]  <223> NLFFAdHik: &Mk

[0810]  <400> 29

[0811]  Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg
[0812] 1 5 10 15
[0813]  Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg
[0814] 20 25 30

[0815] Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu
[0816] 35 40 45

[0817] Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn Cys Tyr Asp Arg Gln
[0818] 50 55 60
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[0819]
[0820]
[0821]
[0822]
[0823]
[0824]
[0825]
[0826]
[0827]
[0828]
[0829]
[0830]
[0831]
[0832]
[0833]
[0834]
[0835]
[0836]
[0837]
[0838]
[0839]
[0840]
[0841]
[0842]
[0843]
[0844]
[0845]
[0846]
[0847]
[0848]
[0849]
[0850]
[0851]
[0852]
[0853]
[0854]
[0855]
[0856]
[0857]

Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys

65

70

75

80

Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu Ala Gly

85

90

Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr

<210>
211>
212>
213>

220>

223>

220>

221>
222>
<400>

30
1083
DNA

N3

CDS
(76) .. (396)
30

100

NI PR :

€2

A

i

atggatgcaa tgaagagagg gctctgectgt

tcgeeccggeg ccgee gaa acc cgc gaa
Glu Thr Arg Glu

gaa
Glu

cag
Gln

acg
Thr
45

tat
Tyr

ttc
Phe

CccC

Pro

ctc

Leu

gat
Asp
30

att
Ile

gac

Asp

tgt
Cys

gaa
Glu

gaa
Glu
15

aaa

Lys

gaa
Glu

cge

Arg

tgt
Cys

gce
Ala
95

cg8
Arg

cge

Arg

ctg
Leu

cag
Gln

tgc
Cys
80

g8cC
Gly

1
acg
Thr

ctc

Leu

gtc
Val

gaa
Glu
65

gag
Glu

g88
Gly

aac

Asn

cat
His

aag
Lys
50

tgt
Cys

g88
Gly

CccC

Pro

caa
Gln

tgc
Cys
35

aaa

Lys

gtc
Val

aat

Asn

gag
Glu

tce
Ser
20

tat
Tyr

g88
Gly

gCcg
Ala

ttc
Phe

gtg
Val
100

105

95

gtgetgetge tgtgtggage agtcttegtt 60
tgt att tat tac aat gct aat tgg 111
Cys Ile Tyr Tyr Asn Ala Asn Trp

5

g88
Gly

gCcg
Ala

tgc
Cys

acc
Thr

tgt
Cys
85

acc
Thr

ctc gaa cgg

Leu

tcg

Ser

tgg
Trp

gaa
Glu
70

aat

Asn

tat
Tyr

Glu

tgg
Trp

gac
Asp
55

gag
Glu

gaa
Glu

gaa
Glu

ggtggtggaa ctcacacatg cccaccgtgce ccagcacctg

73

Arg

agg
Arg
40

gac

Asp

aat

Asn

cg8
Arg

CccC

Pro

tgt
Cys
25

aac

Asn

gat
Asp

ccg

Pro

ttt
Phe

ccg
Pro
105

10

gag
Glu

tce

Ser

ttc
Phe

cag
Gln

acc
Thr
90

cce

Pro

g88
Gly

tce

Ser

aat

Asn

gtc
Val
75

cac
His

acc
Thr

gaa
Glu

g88
Gly

tgt
Cys
60

tat
Tyr

ctc

Leu

159

207

255

303

351

396

aactcctggg gggaccgtca 456
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[0858] gtcttcctet tccceccaaa acccaaggac accctcatga tctcecggac cectgaggte 516
[0859] acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 576
[0860] gacggegtgg aggtgcataa tgccaagaca aagccgeggg aggagceagta caacagcacg 636
[0861] taccgtgtgg tcagegtcct caccgtceccectg caccaggact ggetgaatgg caaggagtac 696
[0862] aagtgcaagg tctccaacaa agccctccca geccccateg agaaaaccat ctccaaagec 756
[0863] aaagggcage cccgagaacc acaggtgtac accctgecce catccecggga ggagatgace 816
[0864] aagaaccagg tcagcctgac ctgcctggtc aaaggcttct atcccagega catcgeegtg 876
[0865] gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgectcc cgtgetggac 936
[0866] tccgacgget ccttettect ctatagcaag ctcaccgtgg acaagagcag gtggecagecag 996
[0867] gggaacgtct tctcatgctc cgtgatgecat gaggetctge acaaccacta cacgcagaag 1056
[0868] agcctctcee tgtccecggg taaatga 1083
[0869] <210> 31

[0870]  <211> 321

[0871] <212> DNA

[0872]  <213> N7

[0873]  <220>

[0874]  <223> NLFFHiR: &ML

[0875]  <400> 31

[0876] gaaacccgeg aatgtattta ttacaatget aattgggaac tcgaacggac gaaccaatcc 60
[0877] gggctcgaac ggtgtgaggg ggaacaggat aaacgectcc attgetatge gtegtggagg 120
[0878] aactcctccg ggacgattga actggtcaag aaagggtget gggacgacga tttcaattgt 180
[0879] tatgaccgee aggaatgtgt cgegaccgaa gagaatccge aggtctattt ctgttgttge 240
[0880] gaggggaatt tctgtaatga acggtttacc cacctccceg aagecggegg gecegaggtg 300
[0881] acctatgaac ccccgeecac c 321
[0882] <210> 32

[0883] <211> 115

[0884]  <212> PRT

[o885]  <213> & A

[0886]  <400> 32

[0887] Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

[0888] 1 5 10 15

[0889] Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly

[0890] 20 25 30

[0891]  Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser

[0892] 35 40 45

[0893] Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn

[0894] 50 55 60

[0895] Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val

[0896] 65 70 75 80
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[0897]
[0898]
[0899]
[0900]
[0901]
[0902]
[0903]
[0904]
[0905]
[0906]
[0907]
[0908]
[0909]
[0910]
[0911]
[0912]
[0913]
[0914]
[0915]
[0916]
[0917]
[0918]
[0919]
[0920]
[0921]
[0922]
[0923]
[0924]
[0925]
[0926]
[0927]
[0928]
[0929]
[0930]
[0931]
[0932]
[0933]
[0934]
[0935]

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His

85

90

95

Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr

Ala Pro Thr
115

<210> 33
211> 1107
<212> DNA

100

213> NLF5

220>

223> NIy : AMEZ R

<400> 33

tacctacgtt
agcgggecegce
ttgaccctceg
ttcgeccegacg
ttccegacga
ctcttggggg
gtaaacggtc
ccaccacctt
cagaaggaga
tgtacgcacc
ctgccecgcecacce
atggcacacc
ttcacgttcce
tttcecegteg
ttcttggtcece
ctcaccctet
aggctgccga
cccttgecaga
tcggagaggg
210> 34

211> 1083
<212> DNA

acttctctce
ggagacccgce
acctcgegtg
tgacgatgcg
ccctactact
tccacatgaa
tcecgacccecce
gagtgtgtac
aggggggttt
accacctgca
tccacgtatt
agtcgcagga
agaggttgtt
gggetettgg
agtcggactg
cgttacccgt
ggaagaagga
agagtacgag

acaggggccce

213> NLF5

220>

cgagacgaca
acccctccga
gttggtcteg
gaggaccgceg
gaagttgacg
gacgacgaca
gggccttcag
gggtggcacg
tgggttcetg
ctcggtgett
acggttctgt
gtggcaggac
tcgggagggt
tgtccacatg
gacggaccag
cggectettg
gatatcgttc
gcactacgta
atttact

223> NLpyfiid: AMEZ R

<400> 34

75

105

cacgacgacg
ctctgtgcecce
ccggaccteg
ttgtcgagac
atgctatccg
cttcegttga
tgcatgctceg
ggtcgtggac
tgggagtact
ctgggactcce
ttcggegecce
gtggtcctga
cgggggtage

tgggacgggg
tttccgaaga

ttgatgttct
gagtggcacc

ctccgagacg

110

acacacctcg
tcacgtagat
cgacgcttcce
cgtggtaget
tcctecacaca
agacgttgcet
gtgggggctyg
ttgaggaccc
agagggcectg
agttcaagtt
tcctegtecat
ccgacttacc
tcttttggta
gtagggccct
tagggtcget
ggtgcggagg
tgttctegte
tgttggtgat

tcagaagcaa
gatgttgegg
gctegtecetg
cgagcacttc
ccggtgactce
cgcgaagtga
tcgggggteg
ccctggecagt
gggactccag
gaccatgcac
gttgtcgtge
gttcctcatg
gaggtttcgg
cctctactgg
gtagcggcac
gcacgacctg
caccgtcgte

gtgcgtcettce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1107
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[0936] tacctacgtt acttctctce cgagacgaca cacgacgacg acacacctcg tcagaagcaa 60
[0937] agcgggcege ggegactetg tgecctcacg tagatgatgt tgeggttgac cctegaccte 120
[0938] gcgtggttgg tctcgecgga cetegegacg cttecgeteg teetgttege cgacgtgacg 180
[0939] atgcggagga ccgegttgte gagaccgtgg tagetcgage acttcttcece gacgaccetg 240
[0940] ctactgaagt tgacgatgct atccgtcctc acacaccggt gactcctett gggggtceccac 300
[0941] atgaagacga cgacacttcc gttgaagacg ttgctcgega agtgagtaaa cggtctccga 360
[0942] cceceegggee ttcagtgeat geteggtggg ggetgteccac caccttgagt gtgtacgggt 420
[0943] ggcacgggtc gtggacttga ggacccccet ggeagtcaga aggagaaggg gggttttggg 480
[0944] ttcctgtggg agtactagag ggcctgggga ctccagtgta cgeaccacca cctgeacteg 540
[0945] gtgcttctgg gactccagtt caagttgacc atgcacctge cgeacctcca cgtattacgg 600
[0946] ttctgttteg gegecctect cgtcatgttg tcgtgecatgg cacaccagtce gecaggagtgg 660
[0947] caggacgtgg tcctgaccga cttaccgttc ctcatgttca cgttccagag gttgtttcgg 720
[0948] gagggtcggg ggtagetctt ttggtagagg tttecggtttc ccgtegggge tettggtgte 780
[0949] cacatgtggg acgggggtag ggccctecte tactggttet tggtccagte ggactggacg 840
[0950] gaccagtttc cgaagatagg gtcgctgtag cggcacctca ccctetegtt accegtegge 900
[0951] ctecttgttga tgttctggtg cggagggecac gacctgagge tgeccgaggaa gaaggagata 960
[0952] tcgttcgagt ggcacctgtt ctegtccace gtegtcecet tgcagaagag tacgaggecac 1020
[0953] tacgtactcc gagacgtgtt ggtgatgtge gtcttctcgg agagggacag gggcccattt 1080
[0954] act 1083
[0955]  <210> 35

[0956]  <211> 1083

[0957]  <212> DNA

[0958]  <213> N7

[0959]  <220>

[0960]  <223> NLFAHikR: &ML

[0961]  <400> 35

[0962] tacctacgtt acttctctcc cgagacgaca cacgacgacg acacacctcg tcagaagcaa 60
[0963] agcgggcege ggeggetttg ggegettaca taaataatgt tacgattaac ccttgagett 120
[0964] gcctgettgg ttaggeccga gettgecaca cteccecttg tecctatttge ggaggtaacg 180
[0965] atacgcagca cctcettgag gaggecctge taacttgacc agttctttce cacgaccctg 240
[0966] ctgctaaagt taacaatact ggecggtcctt acacageget ggettcectett aggegtceccag 300
[0967] ataaagacaa caacgctccc cttaaagaca ttacttgcca aatgggtgga ggggettegg 360
[0968] ccgeeeggge tccactggat acttggggge gggtggecac caccttgagt gtgtacgggt 420
[0969] ggcacgggtc gtggacttga ggacccccet ggeagtcaga aggagaaggg gggttttggg 480
[0970] ttcctgtggg agtactagag ggectgggga ctccagtgta cgeaccacca cctgecacteg 540
[0971] gtgcttctgg gactccagtt caagttgacc atgcacctge cgeacctcca cgtattacgg 600
[0972] ttctgttteg gegecctect cgtcatgttg tcgtgecatgg cacaccagtce gecaggagtgg 660
[0973] caggacgtgg tcctgaccga cttaccgttec ctcatgttca cgttccagag gttgtttegg 720
[0974] gagggtcggg ggtagetctt ttggtagagg tttecggtttec ccgtegggge tettggtgte 780
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[0975]
[0976]
[0977]
[0978]
[0979]
[0980]
[0981]
[0982]
[0983]
[0984]
[0985]
[0986]
[0987]
[0988]
[0989]
[0990]
[0991]
[0992]
[0993]
[0994]
[0995]
[0996]
[0997]
[0998]
[0999]
[1000]
[1001]
[1002]
[1003]
[1004]
[1005]
[1006]
[1007]
[1008]
[1009]
[1010]
[1011]
[1012]
[1013]

cacatgtg
gaccagtt

ctcttgttga tgttctggtg

tcgttcga
tacgtact
act
<210> 36
211> 14
212> PR
213> &
<400> 36
Gly Arg
1

Trp Glu

Glu Gln

Gly Thr
50

Cys Tyr

65

Tyr Phe

Leu Pro

Pro Ser

Gly Ala
130
210> 37
211> 14
<212> PR

gg
tc

gt
cc

1
T

A

Gly
Leu
Asp
35

Ile
Asp
Cys
Glu
Gly

115
Leu

1
T

acgggggtag
cgaagatagg

ggcacctgtt
gagacgtgtt

Glu
Glu
20

Lys
Glu
Arg
Cys
Ala
100

Gly

Trp

213> N3

220>

Ala

Arg

Arg

Leu

Gln

Cys

85

Gly

Pro

Leu

<223> NTFHlHEiR :

<400> 37

Gly Arg Gly Glu Ala

1

5

Trp Glu Leu Glu Arg

Glu

Thr

Leu

Val

Glu

70

Glu

Gly

Glu

Cys

EPLETIN

Thr

Asn

His

Lys

95

Cys

Gly

Pro

Ala

Leu
135

Gln

Cys
40

Lys
Val
Asn

Glu

Thr
120
Glu

Glu
Ser
25

Tyr
Gly
Ala
Phe
Gly
105

Ala

Gly

Cys
10

Gly
Ala
Cys
Thr
Cys
90

Pro

Ala

Pro

ggccecectecte tactggttet
gtcgectgtag cggcacctca
cggagggecac gacctgaggc
ctcgtccacce gtcgtecececet

ggtgatgtge gtcttctegg

Ile

Leu

Ser

Trp

Glu

75

Asn

Ala

Ala

tggtccagte ggactggacg 840
ccectetegtt accegtegge 900
tgccgaggaa gaaggagata 960
tgcagaagag tacgaggcac 1020
agagggacag gggcccattt 1080

1083

Tyr Tyr Asn Ala Asn
15
Glu Arg Cys Glu Gly
30
Trp Arg Asn Ser Ser
45
Leu Asp Asp Phe Asn
60
Glu Asn Pro Gln Val
80
Glu Arg Phe Thr His
95
Ala Ser Thr Thr Ile
110
Gly Asp Gln Gly Ser
125
His Glu
140

Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn

10

15

Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly

7
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[1014] 20 25 30

[1015]  Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
[1016] 35 40 45

[1017]  Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn
[1018] 50 55 60

[1019]  Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
[1020] 65 70 75 80
[1021]  Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
[1022] 85 90 95
[1023] Leu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser Thr Thr Ile
[1024] 100 105 110

[1025] Pro Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly Asp Gln Gly Ser
[1026] 115 120 125

[1027]  Gly Ala Leu Trp Leu Cys Leu Glu Gly Pro Ala His Glu

[1028] 130 135 140

[1029]  <210> 38

[1030] <211> 370

[1031]  <212> PRT

[1032] <213> ANTLJ#%

[1033] <220>

[1034]  <223> NLFAHikR: &Mk

[1035]  <400> 38

[1036] Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn
[1037] 1 5 10 15
[1038] Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly
[1039] 20 25 30

[1040] Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser
[1041] 35 40 45

[1042] Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn
[1043] 50 55 60

[1044] Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val
[1045] 65 70 75 80
[1046]  Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His
[1047] 85 90 95
[1048] Leu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser Thr Thr Ile
[1049] 100 105 110

[1050] Pro Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly Asp Gln Gly Ser
[1051] 115 120 125

[1052] Gly Ala Leu Trp Leu Cys Leu Glu Gly Pro Ala His Glu Thr Gly Gly
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[1053] 130 135 140

[1054] Gly Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
[1055] 145 150 155 160
[1056] Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
[1057] 165 170 175
[1058] Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
[1059] 180 185 190

[1060]  Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
[1061] 195 200 205

[1062]  Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
[1063] 210 215 220

[1064] Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
[1065] 225 230 235 240
[1066] Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
[1067] 245 250 255
[1068] Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
[1069] 260 265 270

[1070]  Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
[1071] 275 280 285

[1072]  Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
[1073] 290 295 300

[1074]  Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
[1075] 305 310 315 320
[1076] Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
[1077] 325 330 335
[1078] Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
[1079] 340 345 350

[1080] Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
[1081] 355 360 365

[1082] Gly Lys

[1083] 370

[1084]  <210> 39

[1085] <211> 512

[1086] <212> PRT

[1087] <213> & A

[1088]  <400> 39

[1089] Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp
[1090] 1 5 10 15

[1091]

Pro Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
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[1092]
[1093]
[1094]
[1095]
[1096]
[1097]
[1098]
[1099]
[1100]
[1101]
[1102]
[1103]
[1104]
[1105]
[1106]
[1107]
[1108]
[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]
[1126]
[1127]
[1128]
[1129]
[1130]

Asn
Cys
Asn
65

Asp
Pro
Phe
Pro
Pro
145
Arg
Gly
Leu
Leu
Gln
225
His
Leu
Leu
His
Val

305
Asp

Ala

Glu

50

Ser

Phe

Gln

Thr

Pro

130

Ile

His

Pro

Glu

Met

210

Ser

Glu

Glu

Thr

Val

290

Pro

Phe

Asn
35

Gly
Ser
Asn
Val
His
115
Thr
Gly
Arg
Pro
Ile

195

Asn

Asn
Val
Asp
275
Ala

Trp

Lys

20
Trp

Glu

Gly

Cys

Tyr

100

Leu

Ala

Gly

Lys

Pro

180
Lys

Gln

Leu

Glu

260

Glu

Cys

Ser

Glu

Gln

Thr

85

Phe

Pro

Pro

Leu

Pro

165

Pro

Ala

Phe

Ser

Leu

245

Leu

Leu

Thr

Arg

Lys
325

Leu
Asp
Ile
70

Asp
Cys
Glu
Thr
Ser
150
Pro
Ser
Arg
Val
Glu

230
Gln

Lys

Met

Gly
310

Asn

Glu
Lys

55
Glu

Cys
Ala
Leu
135
Leu
Tyr
Pro
Gly
Ala
215
Arg
Phe
Leu
Gly
Ser
295

Glu

Val

Arg
40

Arg
Leu
Gln
Cys
Gly
120
Leu
Ile
Gly
Leu
Arg
200
Val
Glu
Ile
Ile
Asn
280
Arg

Gly

Leu

80

25

Thr Asn Gln

Leu

Val

Glu

Glu

105

Gly

Thr

Val

His

Val

185

Phe

Lys

Ile

Ala

Thr

265

Ile

Gly

His

Leu

His

Lys

Cys

90

Gly

Pro

Val

Leu

Val

170

Gly

Gly

Ile

Phe

Ala

250

Ala

Ile

Leu

Lys

Lys
330

Cys
Lys
75

Val
Asn
Glu
Leu
Leu
155
Asp
Leu
Cys
Phe
Ser
235
Glu
Phe
Thr
Ser
Pro

315

Ser

Ser
Tyr
60

Gly
Ala
Phe
Val
Ala
140
Ala
Ile
Lys
Val
Pro
220
Thr
Lys
His
Trp
Tyr
300

Ser

Asp

Gly
45

Ala
Cys
Thr
Cys
Thr
125
Tyr
Phe
His
Pro
Trp
205
Leu
Pro
Arg
Asp
Asn
285
Leu

Ile

Leu

30
Leu

Ser

Trp

Glu

Asn

110

Tyr

Ser

Trp

Glu

Leu

190

Lys

Gln

Gly

Gly

Lys

270

Glu

His

Ala

Thr

Glu
Trp
Leu
Glu
95

Glu
Glu
Leu
Met
Asp
175
Gln
Ala
Asp
Met
Ser
255
Gly
Leu
Glu
His

Ala
335

Asn
Arg
Pro
Leu
Tyr
160
Pro
Leu
Gln
Lys
Lys
240
Asn
Ser
Cys
Asp
Arg

320
Val
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[1131]
[1132]
[1133]
[1134]
[1135]
[1136]
[1137]
[1138]
[1139]
[1140]
[1141]
[1142]
[1143]
[1144]
[1145]
[1146]
[1147]
[1148]
[1149]
[1150]
[1151]
[1152]
[1153]
[1154]
[1155]
[1156]
[1157]
[1158]
[1159]
[1160]
[1161]
[1162]
[1163]
[1164]
[1165]
[1166]
[1167]
[1168]
[1169]

Leu Ala Asp

Gly Asp Thr
355
Val Leu Glu
370
Asp Met Tyr
385
Lys Ala Ala

Glu Ile Gly

His Lys Lys
435
Gly Leu Ala
450
Ala Glu Ala
465
Ile Arg Arg

Val Thr Ser

<210> 40
211> 115
<212> PRT
213> #HAN
<400> 40
Gly Arg Gly
1

Trp Glu Leu

Glu Gln Asp
35
Gly Thr Ile
50
Cys Tyr Asp
65
Tyr Phe Cys

Phe
340
His
Gly
Ala
Asp
Gln
420
Met
Gln
Arg

Ser

Val
500

Glu
Glu
20

Lys
Glu

Arg

Cys

Gly

Gly

Ala

Met

Gly

405

His

Arg

Leu

Leu

Val

485
Thr

Ala

Arg

Arg

Leu

Gln

Cys
85

Leu
Gln
Ile
Gly
390
Pro
Pro
Pro
Cys
Ser
470

Asn

Asn

Glu

Thr

Leu

Val

Glu

70
Glu

Ala
Val
Asn
375
Leu
Val
Ser
Thr
Val
455
Ala

Gly

Val

Thr
Asn
His
Lys
55

Cys

Gly

Val
Gly
360
Phe
Val
Asp
Leu
Ile
440
Thr
Gly

Thr

Asp

Arg
Gln
Cys
40

Lys

Val

Asn

81

Arg
345
Thr
Gln
Leu
Glu
Glu
425
Lys
Ile
Cys

Thr

Leu
505

Glu
Ser
25

Tyr
Gly

Ala

Phe

Phe

Arg

Arg

Trp

Tyr

410

Glu

Asp

Glu

Val

Ser

490

Pro

Cys
10

Gly
Ala
Cys

Thr

Cys
90

Glu
Arg
Asp
Glu
395
Met
Leu
His
Glu
Glu
475

Asp

Pro

Ile

Leu

Ser

Trp

Glu

75

Asn

Pro
Tyr
Ala
380
Leu
Leu
Gln
Trp
Cys
460
Glu

Cys

Lys

Tyr
Glu
Trp
Leu
60

Glu

Glu

Gly
Met
365
Phe
Val
Pro
Glu
Leu
445
Trp
Arg

Leu

Glu

Tyr
Arg
Ala
45

Asp

Asn

Arg

Lys
350
Ala
Leu
Ser
Phe
Val
430
Lys
Asp
Val

Val

Ser
510

Asn
Cys
30

Asn
Asp

Pro

Phe

Pro

Pro

Arg

Arg

Glu

415

Val

His

His

Ser

Ser

495

Ser

Ala
15

Glu
Ser
Phe

Gln

Thr
95

Pro
Glu
Ile
Cys
400
Glu

Val

Pro

Leu
480
Leu

Ile

Asn

Gly

Ser

Asn

Val

80
His
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[1170]
[1171]
[1172]
[1173]
[1174]
[1175]
[1176]
[1177]
[1178]
[1179]
[1180]
[1181]
[1182]
[1183]
[1184]
[1185]
[1186]
[1187]
[1188]
[1189]
[1190]
[1191]
[1192]
[1193]
[1194]
[1195]
[1196]
[1197]
[1198]
[1199]
[1200]
[1201]
[1202]
[1203]
[1204]
[1205]
[1206]
[1207]
[1208]

Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr

100

Ala Pro Thr

115
210> 41
211> 100
<212> PRT
213> HA
<400> 41
Gly Arg Gly
1
Trp Glu

Glu

Glu
20
Lys

Leu
Glu Gln Asp
35
Gly Thr Ile
50
Cys Tyr
65
Tyr Phe

Glu

Asp Arg

Cys Cys

Glu Ala

100

Leu Pro

<210> 42
211> 4

<212> PRT
213> NTLF%)
<220>

Ala

Arg

Arg

Leu

Gln

Cys
85

Glu Thr Arg

Thr Asn Gln

Leu His Cys
40
Val Lys Lys
55
Glu Cys Val
70
Glu Gly Asn

223> NLJpHfhid: ARk

<400> 42

Thr Gly Gly Gly
1

<210> 43

<211> 368

<212> PRT

213> N3
220>

223> Nk : Az ik

<400> 43

82

105

Glu
Ser
25

Tyr
Gly

Ala

Phe

Cys Ile
10
Gly Leu

Ala Ser

Cys Trp

Thr Glu

75
Cys Asn
90

Tyr Tyr

Glu Arg

Trp Ala
45

Leu Asp

60

Glu Asn

Glu Arg

110

Asn
Cys
30

Asn
Asp

Pro

Phe

Ala Asn
15
Glu Gly

Ser Ser

Phe Asn

Gln Val
80

Thr His
95
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[1209] Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
[1210] 1 5 10 15
[1211]  Ala Val Phe Val Ser Pro Gly Ala Ser Gly Arg Gly Glu Ala Glu Thr
[1212] 20 25 30

[1213]  Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn
[1214] 35 40 45

[1215]  Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg Leu His
[1216] 50 55 60

[1217]  Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu Val Lys
[1218] 65 70 75 80
[1219]  Lys Gly Cys Trp Asp Asp Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys
[1220] 85 90 95
[1221]  Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly
[1222] 100 105 110

[1223]  Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu Ala Gly Gly Pro
[1224] 115 120 125

[1225] Glu Val Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr Gly Gly Gly Thr
[1226] 130 135 140

[1227] His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
[1228] 145 150 155 160
[1229]  Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
[1230] 165 170 175
[1231]  Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
[1232] 180 185 190

[1233]  Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
[1234] 195 200 205

[1235] Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
[1236] 210 215 220

[1237]  Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
[1238] 225 230 235 240
[1239] Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
[1240] 245 250 255
[1241] Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
[1242] 260 265 270

[1243]  Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
[1244] 275 280 285

[1245] Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
[1246] 290 295 300

[1247]  Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp

83



CN 105561295 B g yu % 33/33 I
[1248] 305 310 315 320
[1249]  Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
[1250] 325 330 335
[1251] Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
[1252] 340 345 350

[1253] Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
[1254] 355 360 365

[1255] <210> 44

[1256]  <211> 107

[1257]  <212> PRT

[1258] <213> AN LF¢4l

[1259]  <220>

[1260]  <223> NLFAdkR: &Mk

[1261]  <400> 44

[1262]  Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg
[1263] 1 5 10 15
[1264]  Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg
[1265] 20 25 30

[1266] Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu
[1267] 35 40 45

[1268] Val Lys Lys Gly Cys Trp Asp Asp Asp Phe Asn Cys Tyr Asp Arg Gln
[1269] 50 55 60

[1270]  Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys Cys Cys
[1271] 65 70 75 80
[1272]  Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu Ala Gly
[1273] 85 90 95
[1274]  Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr

[1275] 100 105

84
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ActRIIa ILGRSETQEC HE;* RTNQTGVEPC [YGDKDKRRHC ISGS
ACtRIIb GRGEAETREC 1 'hﬂﬂ HLE RTNQSGLERC [EGEQDKRLHC SSGT
TETVKQGOWL DDI iii RTD KDSPEV YKCCCEGNMC NEKFSYFPEM
TELYKKGOWL DDFNCYRRQE CVATEENPQV YECCCEGNFC NERFTHLPEA

EVTQPTSNPV TPKPPT
GGPEVTYEPP PTAPT

=
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1 MDAMKRGLCC VLLLCGAVEV SPGASGRGEA ETRECIYYNA NWELERTNQS
3. GLERCEGEQD KRLHCYASWR NSSGTIELVK KGCWDDDENC YDRQECVATE

101 ENPQVYFCCC EGNFCNERFT HLPEAGGPEV TYEPPPTAPT GGGTHTCPPC

151 PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVEENWYV

201 DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY KCKVSNKALP

251 APIEKTISKA KGQPREPQVY TLPPSREEMT KNQVSLTCLV KGEFYPSDIAV

301 EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ GNVESCSVMH

39l EALHNHYTQK SLSLSPGK
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101

151

201

251

301

351

401

451

501

551

601

651

701

751

ATGGATGCAA

TGAAGAGAGG

GCTCTGCTGT

GTGCTGCTGC

TGTGTGGAGC

TACCTACGTT

AGTCTTCGTT

ACTTCTCTCC

TCGCCCGGLG

TCAGAAGCAA

AGTGCATCTA

AGCGGGCCGC

CTACAACGCC

CGAGACGACA

CCTCTGGGCG

CACGACGACG

TGGGGAGGCT

ACACACCTCG

GAGACACGGG

GGAGACCCGC

AACTGGGAGC

ACCCCTCCGA

TGGAGCGCAC

CTCTGTGCCC

CAACCAGAGC

TCACGTAGAT

GGCCTGGAGC

GATGTTGCGG

GCTGCGRAGG

TTGACCCTCG

CGAGCAGGAC

ACCTCGCGTG

AAGCGGCTGC

GTTGGTCTCG

ACTGCTACGC

CCGGACCTCG

CTCCTGGCGC

CGACGCTTCC

ARCAGCTCTG

GCTCGTCCTG

GCACCATCGA

TTCGCCGACG

GCTCGTGAAG

TGACGATGCG

AAGGGCTGCT

GAGGACCGCG

GGGATGATGA

TTGTCGAGAC

CTTCAACTGC

CGTGGTAGCT

TACGATAGGC

CGAGCACTTC

AGGAGTGTGT

TTCCCGACGA

GGCCACTGAG

CCCTACTACT

GAGAACCCCC

GAAGTTGACG

AGGTGTACTT

ATGCTATCCG

CTGCTGCTGT

TCCTCACACA

GAAGGCAACT

CCGGTGACTC

TCTGCAACGA

CTCTTGGGGG

GCGCTTCACT

TCCACATGAA

CATTTGCCAG

GACGACGACA

AGGCTGGGGG

CTTCCGTTGA

CCCGGAAGTC

AGACGTTGCT

ACGTACGAGC

CGCGAAGTGA

CACCCCCGAC

GTAAACGGTC

AGCCCCCACC

GTGGGGGCTG

CCAGCACCTG
GGTCGTGGAC

ACCCAAGGAC
TGGGTTCCTG

TGGTGGACGT
ACCACCTGCA

GACGGCGTGG
CTGCCGCACC

CAACAGCACG
GTTGTCGTGC

GGCTGAATGG
CCGACTTACC

GCCCCCATCG
CGGGGGTAGC

TCGEGEETGEE

AACTCCTGGG
TTGAGGACCC

ACCCTCATGA
TGGGAGTACT

GAGCCACGAA
CTCGGTGCTT

AGGTGCATAA
TCCACGTATT

TACCGTGTGG
ATGGCACACC

CAAGGAGTAC
GTTCCTCATG

AGAAAACCAT
TCTTTTGGTA

TCCGACCCCC

GGTGGTGGAA
CCACCACCTT

GGGACCGTCA
CCCTGGCAGT

TCTCCCGGAC
AGAGGGCCTG

GACCCTGAGG
CTGGGACTCC

TGCCAAGACA
ACGGTTCTGT

TCAGCGTCCT
AGTCGCAGGA

AAGTGCAAGG
TTCACGTTCC

CTCCAAAGCC
GAGGTTTCGG

K 4

88

GGGCCTTCAG

CTCACACATG
GAGTGETGETAC

GTCTTCCTCT
CAGAAGGAGA

CCCTGAGGTC
GGGACTCCAG

TCAAGTTCAA
AGTTCAAGTT

AAGCCGCGGG
TTCGGCGCCC

CACCGTCCTG
GTGGCAGGAC

TCTCCAACAA
AGAGGTTGTT

AAMGGGCAGC
TTTCCCGTCG

TGCATGCTCG

CCCACCGTGC
GGGTGGCACG

TCCCCCCAAA
AGGGGGGTTT

ACATGCGTGG
TGTACGCACC

CIGGTACGTG
GACCATGCAC

AGGAGCAGTA
TCCTCGTCAT

CACCAGGACT
GTGGTCCTGA

AGCCCTCCCA
TCGGGAGGGT

CCCGAGAACC
GGGCTCTTIGG
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801 ACAGGTGTAC ACCCTGCCCC CATCCCGGGA GGAGATGACC AAGAACCAGG
TGTCCACATG TGGGACGGGG GTAGGGCCCT CCTCTACTGG TTCTTGGTCC
851 TCAGCCTGAC CTGCCTGGTC AAAGGCTTCT ATCCCAGCGA CATCGCCGTG
AGTCGGACTG GACGGACCAG TTTCCGAAGA TAGGGTCGCT GTAGCGGCAC
201 GAGTGGGAGA GCAATGGGCA GCCGGAGAAC AACTACAAGA CCACGCCTCC
CTCACCCTCT CGTTACCCGT CGGCCTCTTG TTGATGTTCT GGTGCGGAGG
951 CGTGCTGGAC TCCGACGGCT CCTTCTTCCT CTATAGCAAG CTCACCGTGG
GCACGACCTG AGGCTGCCGA GGAAGAAGGA GATATCGTTC GAGTGGCACC
1001 ACARAGAGCAG GTGGCAGCAG GGGAACGTCT TCTCATGCTC CGTGATGCAT
TGTTCTCGTC CACCGTCGTC CCCTTGCAGA AGAGTACGAG GCACTACGTA
1051 GAGGCTCTGC ACAACCACTA CACGCAGAAG AGCCTCTCCC TGTCCCCGGG
CTCCGAGACG TGTTGGTGAT GTGCGTCTTC TCGGAGAGGG ACAGGGGCCC
1101 TAARATGA (SEQ ID NO:25)
ATTTACT (SEQ ID NO:33)
K& 44k
il. MDAMKRGLCC VLLLCGAVFEV SPGAAETREC IYYNANWELE RTNQSGLERC
51 EGEQDKRLHC YASWRNSSGT IELVKKGCWD DDFNCYDRQE CVATEENPQV
101 YFCCCEGNFC NERFTHLPEA GGPEVTYEPP PTGGGTHTCP PCPAPELLGG
1.51 PSVFLFPPKP KDTLMISRTP EVTCVVVDVS HEDPEVEKFNW YVDGVEVHNA
201 KTKPREEQYN STYRVVSVLT VLHODWLNGK EYKCKVSNKA LPAPIEKTIS
Ziod KAKGQPREPQ VYTLPPSREE MTENQVSLTC LVKGFYPSDI AVEWESNGQP
301 ENNYKTTPPV LDSDGSEFFLY SKLTVDKSRW QQGNVEFSCSV MHEALHNHYT
351 QKSLSLSPGK (SEQ ID NO: 26)
K 5
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1 ATGGATGCAA TGAAGAGAGG GCTCTGCTGT GTGCTGCTGC TGTGTGGAGC
TACCTACGTT ACTTCTCTCC CGAGACGACA CACGACGACG ACACACCTCG

E T R E C I Y ¥
54 AGTCTTCGTT TCGCCCGGCG CCGCTGAGAC ACGGGAGTGC ATCTACTACA
TCAGAAGCAA AGCGGGCCGC GGCGACTCTG TGCCCTCACG TAGATGATGT

N A N W E L E R T N Q@ S G L E R C

101 ACGCCAACTG GGAGCTGGAG CGCACCAACC AGAGCGGCCT GGAGCGCTGC
TGCGGTTGAC CCTCGACCTC GCGTGGTTGG TCTCGCCGGA CCTCGCGACG

E G E Q D K R E H € Y A S W R N S

1. 5. GAAGGCGAGC AGGACAAGCG GCTGCACTGC TACGCCTCCT GGCGCAACAG
CTTCCGCTCG TCCTGTTCGC CGACGTGACG ATGCGGAGGA CCGCGTTGTC

S G T I B L vV K K G C W D D D F

201 CTCTGGCACC ATCGAGCTCG TGAAGAAGGG CTGCTGGGAC GATGACTTCA
GAGACCGTGG TAGCTCGAGC ACTTCTTCCC GACGACCCTG CTACTGAAGT

N & X D R Q E e ¥ & T E E N P Q V

251 ACTGCTACGA TAGGCAGGAG TGTGTGGCCA CTGAGGAGAA CCCCCAGGTG
TEACGATEET ATCCETECTC ACARALLCGET GACTCETETT CEGEETOCING

o C C E G N F e N E R F T ‘H 'L

301 TACTTCTGCT GCTGTGAAGG CAACTTCTGC AACGAGCGCT TCACTCATTT
ATGAAGACGA CGACACTTCC GTTGAAGACG TTGCTCGCGA AGTGAGTAAA

P E A G G P BE Y T ¥ E P P P T

351 GCCAGAGGCT GGGGGCCCGG AAGTCACGTA CGAGCCACCC CCGACAGGTG
CGGTCTCCGA CCCCCGGGCC TTCAGTGCAT GCTCGGTGGG GGCTGTCCAC

4101 GTGGAACTCA CACATGCCCA CCGTGCCCAG CACCTGAACT CCTGGGGGGA
CACCTTGAGT GTGTACGGGT GGCACGGGTC GTGGACTTGA GGACCCCCCT

4151 CCGTCAGTCT TCCTCTTCCC CCCAAAACCC AAGGACACCC TCATGATCTC
GGCAGTCAGA AGGAGRAAGGG GGGTTTTGGG TTCCTGTGGG AGTACTAGAG

501 CCGGACCCCT GAGGTCACAT GCGTGGTGGT GGACGTGAGC CACGAAGACC
GGCCTGGGGA CTCCAGTGTA CGCACCACCA CCTGCACTCG GTGCTTCTGG

551 CTGAGGTCAA GTTCAACTGG TACGTGGACG GCGTGGAGGT GCATAATGCC
GACTCCAGTT CAAGTTGACC ATGCACCTGC CGCACCTCCA CGTATTACGG

K 6
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601

651

701

751

801

851

901

951

1001

1051

5i.

101

151

201

251

301

ETRECIYYNA

ARGACAAAGC
TICTGTTTCE

CGTCCTCACC
GCAGGAGTGG

GCAAGGTCTC
CGTTCCAGAG

ARAGCCAAAG
TTTCGGTTTC
CCGGGAGGAG

GGCCCTCCTC

GCTTCTATCC
CEAAGATAGH

GAGAACAACT
CTCTTGTTGA

CTTCCTCTAT
GAAGGAGATA

ACGTCTTCTC
TGCAGAAGAG

CAGAAGAGCC
GTCTTCTCGG

CGCGGGAGGA
GCGCCCTCCT

GTCCTGCACC
CAGGACGTGG

CAACAAAGCC
GTTGTTTCGG

GGCAGCCCCG
CCGTCGGGGC
ATGACCAAGA

TACTGGTTCT

CAGCGACATC
GTCGCTGTAG

ACAAGACCAC
TGTTCTEGTG

AGCAAGCTCA
TCGTTCGAGT

ATGCTCCGTG
TACGAGGCAC

TCTEEETETE
AGAGGGACAG

GCAGTACAAC
CGTCATGTTG

AGGACTGGCT
TCCTGACCGA

CTCCCAGCCC
GAGGGTCGGG

AGAACCACAG
TCTTGGTGTC
ACCAGGTCAG

TGGTCCAGTC

GCCGTGGAGT
CGGCACCTCA

GCCTCCCGTG
CGGAGGGCAC

CCGTGGACAA
GGCACCTGTT

ATGCATGAGG
TACGTACTCC

CCCGGGTAAA
GGGCCCATTT

Kl 64

NWELERTNQS

GLERCEGEQD

AGCACGTACC
TCGTGCATGG

GAATGGCAAG
CTTACCGTTC

CCATCGAGAA
GGTAGCTCTT

GTGTACACCC
CACATGTGGG
CCTGACCTGC

GGACTGGACG

GGGAGAGCAA
CCCTCTCGETT

CTGGACTCCG
GACCTGAGGC

GAGCAGGTGG
CTCGTCCACC

CTCTGCACAA
GAGACGTGTT

GTGTGGTCAG
CACACCAGTC

GAGTACAAGT
CTCATGTTCA

AACCATCTCC
TTGGTAGAGG

TGCCCCCATC
ACGGGGGTAG
CTGGTCAAAG

GACCAGTTTC

TGGGCAGCCG
ACCCGTCGGR

ACGGCTCCTT
TGCCGAGGAA

CAGCAGGGGA
GTCGTCCCCT

CCACTACACG
GGTGATGTGC

TGA (SEQ ID NO: 27)

ACT

KRLHCYASWR

(SEQ ID NO:

34)

NSSGTIELVK

KGCWDDDFNC

YDRQECVATE

ENPQVYFCCC

EGNFCNERFET

HLPEAGGPEV

TYEPPPTGGG
VVDVSHEDPE
WLNGKEYKCK
VSLTCLVKGEF

DEKSRWQQGNV

THTCPPCPAP

VKFNWYVDGV

VSNKALPAPI

YPSDIAVEWE

FSCSVMHEAT,

ELLGGPSVFL
EVHNAKTKPR
EKTISKAKGQ
SNGQPENNYK

HNHYTQKST.S

7

91

FPPKPKDTLM
EEQYNSTYRV
PREPQVYTLP
TTPPVLDSDG

T.SPGK (SFQ

ISRTPEVTCV
VSVLTVLHQD
PSREEMTKNQ
SFFLYSKLTV

D NO: 28)
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1 ETRECIYYNA NWELERTNQS GLERCEGEQD KRLHCYASWR NSSGTIELVK
5. KGCWDDDENC YDROQECVATE ENPQVYFCCC EGNFCNERFT HLPEAGGPEV

101 TYEPPPT (SEQ ID NO: 29)

K 8
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D1

101

151

201

251

301

351

401

451

501

931

601

651

ATGGATGCAA TGAAGAGAGG GCTCTGCTGT GTGCTGCTGC TGTGTGGAGC

TACCTACGTT ACTTCTCTCC CGAGACGACA CACGACGACG ACACACCTCG

E T

R E C

&2 ¥ X

AGTCTTCGTT TCGCCCGGCG CCGCCGAAAC CCGCGAATGT ATTTATTACA

TCAGAAGCAA AGCGGGCCGC GGCGGCTTTG GGCGCTTACA TAAATAATGT

N A N W

E L E

R T N

Q S 6 L

E R C

ATCCIAATTGC GCAACTCGAA CCGACGAACC AATCCGCGCT CCAACGGTCT
TACGATTAAC CCTTGAGCTT GCCTGCTTGG TTAGGCCCGA GCTTGCCACA

E G E
GAGGGGGAAC

Q D K R
AGGATARACG

Iy H G
CCTCCATTGC

X A S
TATGCGTCGT

W R N S
GGAGGAACIC

CTCCCCCTTG TCCTATTTGC GGAGGTAACG ATACGCAGCA CCTCCTTIGAG

S G T

I E L

vV K K G

C W D

D D I

crc€cGEACE ATEGAECTEG TEAAGAARGG @TGCTGGGAC GAGGAETTCA

GAGGCCCTGC TAACTTGACC AGTTCTTTCC CACGACCCTG CTGCTAAAGT

N C ¥ D

R Q E

cC Vv A

T E E N

P Q V

AfirGiiTafica BE8cEcAGGAR TGTGTEGCEA cBcaBicacar HccBeaceTd

TAACAATACT GGCGGTCCTT ACACAGCGCT GGCTTCTCTT AGGCGTCCAG

= P B

C C E G

N F C

N E R

FE T H &L

TATTTCTGIT GITGCGAGGG GAATTTCTGI AATGAACGGT TTACCCACCT

ATAAAGACAA

P E A
CCCCGAAGCE

CAACGCTCCC

G G P
GGCGGGECCLG

CTTAAAGACA

E VY.I X
AGGTGACCTA

TTACTTGCCA

E P P
TGAACCLCCE

AATGGGTGGA

B
CCEACEGGTG

GGGGCTTCGG

GTGGAACTCA
CACCTTGAGT

CCGTCAGTCT
GGCAGTCAGA

CCGGACCCCT
GGCCTGGGGA

CTGAGGTCAA
GACTCCAGTT

AAGACAAAGC
TECTGTTTCE

CETECTCACE
GCAGGAGTGG

CCGCCCGGGC

CACATGCCCA
GTGTACGGGT

TCCTCTTCCC
AGGAGAAGGG

GAGGTCACAT
CTCCAGTGTA

GTTCAACTGG
CAAGTTGACC

CGCGGGAGGA
GECEGCCCTCET

GTCCTGCACC
CAGGACGTGG

TCCACTGGAT

CCGTGCCCAG
GGCACGGGTC

CCCAARACCC
GGGTTTTGGG

GCGTGGTGGT
CGCACCACCA

TACGTGGACG
ATGCACCTGC

GCAGTACAAC
CGTCATGTTG

AGGACTGGCT
TCCTGACCGA

K9

ACTTGGGGGC

CACCTGAACT
GTGGACTTGA

AAGGACACCC
TTCCTGTGGG

GGACGTGAGC
CCTGCACTCG

GCGTGGAGGT
CGCACCTCCA

AGCACGTACC
TCGTGCATGG

GAATGGCAAG
CTTACCGTTC

GGGTGGCCAC

CCTGGGGGGA
GGACCCCCCT

TCATGATCTC
AGTACTAGAG

CACGAAGACC
GTGCTTCTGG

GCATAATGCC
CGTATTACGG

GTGTGGTCAG
CACACCAGTC

GAGTACAAGT
CTCATGTTCA
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201 GCAAGGTCTC CAACAAAGCC CTCCCAGCCC CCATCGAGAA AACCATCTCC
CGTTCCAGAG GTTGTTTCGG GAGGGTCGGGE GGTAGCTCTT TTGGTAGAGG
251 AAAGCCAAAG GGCAGCCCCG AGAACCACAG GTGTACACCC TGCCCCCATC
TTTCGGTTTC CCGTCGGGGC TCTTGGTGTC CACATGTGGG ACGGGGGTAG
801 CCGGGAGGAG ATGACCAAGA ACCAGGTCAG CCTGACCTGC CTGGTCAAAG
GGCCCTCCTC TACTGGTTCT TGGTCCAGTC GGACTGGACG GACCAGTTTC
851 GCTTCTATCC CAGCGACATC GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG
CGAAGATAGG GTCGCTGTAG CGGCACCTCA CCCTCTCGTT ACCCGTCGGC
901 GAGAACAACT ACAAGACCAC GCCTCCCGTG CTGGACTCCG ACGGCTCCTT
CTCTTGTTGA TGTTCTGGTG CGGAGGGCAC GACCTGAGGC TGCCGAGGAA
951 CTTCCTCTAT AGCAAGCTCA CCGTGGACAA GAGCAGGTGG CAGCAGGGGA
GAAGGAGATA TCGTTCGAGT GGCACCTGTT CTCGTCCACC GTCGTCCCCT
1001 ACGTCTTCTC ATGCTCCGTG ATGCATGAGG CTCTGCACAA CCACTACACG
TGCAGAAGAG TACGAGGCAC TACGTACTCC GAGACGTGTT GGTGATGTGC
1051 CAGAAGAGCC TCTCCCTGTC CCCGGGTAAA TGA (SEQ ID NO: 30)
GTCTTCTCGG AGAGGGACAG GGGCCCATTT ACT (SEQ ID NO: 35)
& 94k
GAAAC CCGCGAATGT ATITATTACA ATGCTAATTG GGAACTCGAA CGGACGAACC
AQEQCGGQCT gGAﬁCGgTGE GAQGGQGA&C AGGAEAA&CG ECTQCAIIGC TAEGCQTCQT
GGAGGAACTIC CTCCGGGACG ATIGAACTGG TCAARGARAGG GTGCTGGGAC GACGAITTCA
ATTGITATGA CCGCCAGGAAR TGTGTCGCGA CCGAAGAGAA TCCGCAGGTEC TATLTTCTGIT
GITGCGAGGG GAATTTCTGI AATGAACGGT TTACCCACCT CCCCGRAGCC GGEGGGCCLG
AGGTGACCTA TGRAACCECCG CCCACC  (SEQ ID NO: 31)
& 10
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{ ACtRIIB(L79D 25-131)-hFc

ML E G R
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40
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21 4m JItL R b4 4e 3 Ak (108/l)

An 2w R b 25 64 2.3 AR (%)

-0.2

0.4 i _I_

-0.6 1

-0.8

1.2
0O VEH

1.0+ 0 20-134L79D
B 25-131L79D
13

0.6

0.4 1
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0.0

29

44

B R AL

Kl 15

10.0
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0 20-134 L79D
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BIF 50 R
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o 215 6 IR JE 69 463t B AL (g/dL)

M 4R 2T 4 L iR L 64 48 3F B AR (1000)
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a a b .
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