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L. —FhE B K AEEE -9 (BMP-9) 22 4A, BTk BMP - 948 /& Hik [ SEQ ID NO: 2% 294
Al — N TP HIR IR

2. —FBMP- 928 {& -Fefb & 8 A, H P B BRE A I Fc A B S iR P BUF B SR 1T IR
BMP - 97 A i 452

3 MR BRI ZE R 2 B i (I BMP - 948 44 - Fe il B (1, e A Bt e 28 Bk B 1 I F el B I SEQ
ID NO: 30HIEZERRTFI RN -

4 ARAEARZE SR 2 Fridk (RIBMP - 9748 44 - Fe il & 8 1, 3 o BT IR BMP - 928 A 1 BT A 4 13 35K £
R i B4 e Sk 2

5. MR AR R AT IR FIBMP - 945 {4 - Femi & 8 [, FL b Frik #5235 HSEQ TD NO: 31HI%
FEBR T HIRIN o

6. —F FH a7 IR I 25 A &0 , BT id 25 A0 0 LS AR I ASUR 22 3K LBk (I BMP -9
AR AR BRI 2 R 2 2 5 R AT — I AT (R BMP - 948 {4 - Fe @i & B FAE TS P 0

7 R AUR) B R 6 Fridk (1) 25 W 20 64, A i s Iy A2 e 1 DA B 22 2D — ol s 7L e
Fitigee 25 T R &5 e P9 JER AR EE: DG Rd « i 270 e 2 K e < PR) 98 R L e o

8. —FhH TV6IT RV I AW G, Frid 2540 4164 8 AR 4 BUR SR 1 BT IR 11
BMP - 975 A SR i AR 2 2Rk 2 22 5 H AT — T BTk FRBMP - 9788 4K - Fe il B AR T 14 1 4 o

9. MR AR ZE RS FTIR 24 &4, Forp BT il 28 MR 2 0 B LR B & /b —Ff: B
PRI 28 R0 %%

10. —FhH T 697 ARSI MR I 25 LS9, BTl 2540 40 & 1) L 3 AR A AR B2 3R 1 ik
[1JBMP - 97AF A4 S AR 41 AR B 5k 2 28 5 HR AT — T T i FUBMP - 928 44k - Fe il B /R R PR 40

11 AR ACRE R LOFTR 25 &4 , b i AR B 2 i B L N 2 b — b
JIE PRt 7R 2 il 2 R R S sl Bk S R R A sl AR A« 0o Ji 2 95 4 48 2R BRI BT JIR U R
I3~ AN SE SR S B D03 « B2 IS4« ER SR A 2 HEU 51 RS PR 403 4% v I v R[] e o
JiE (LDLHDLVLDL) - = A fIUAE CH i =8  Fe % B be e AR M 4 A4

12 AR AURE R VLR (25 G4, Fo b B (o il 008 2 e LR B &2 —Ffr s 0
WUREBE &5 I T BB i K & s Co LEF AL RN 27 24k

13.—FhHFI697 B B R IR m 24 &9, ik 254 & W0 A S AR IR AUR] 223K 1

JIT 3R B BMP - QAR AR AR 8 UM B2 3R 2 55 5 FP AT — T BT A BMP - 9 AR 4K - Fe il &5 3 AT 9 i Pk

=

N
P
o

14 ARFEBORZR 13 FTIR K 2541 &1 Horb ik B B S PR A2 i H LR i 2= 0
b JBR S R ORI PRI 2 R MR REAL | G I 28 SRR R SR R L R
RNEAENLTE T HUIR BRI A 67 R 58 AR AS RO L ORI ERE R ST B B S e P25
ARVEE 2 B S I LI BT L VRE R A g R VE R AV R A PR /R
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TR ELREIER RO EAERAETr RAFHS
EEEH-IMBRSLXEER - 10K UL E & TR TR
LA EYD

ARG

[0001] A K W19 Je BMP - 94244 [ FLATAE W), B HL A 20 S XA IO BMP - 932 4 [ HATAE )
FAR ARG T A R O I £ AR AL AT A0 2 A B 38 A < B 0 A
7 AL A R B s I LR T ORI 5

BEEEAR

[0002]  BMP-95MuRR 52 AR 45 &, A2 58 FL O ABMPSZ AR 45 &, HF B i T A 2 Ff
ST P 3 R R A [EAE FE 17 -5 At 2 28 (R BMP [X 43 138 o 451 41, BMP - 97E FF I o 7= 4=, 7 L g
g 40 i B AT, 47 ) A 2 B A, R0 LA R 45 P R A A KA RS L SR
JLZH 2T 4 AY, 45 5 1, 76 00 IIAS R 48H , BMP-9 5 BMP- 10— 72 5 P ALK - 152 &KBMPR - T T 1
W AL A, Ik S 5 S Fa S R R 5 . /6 2 S0k b, E 208 , 2K BMP-9 1
BMP - 108 F T H AH B 52 AR i 2% 51 ke 1 i 3 ik v 1 35000 L2 4 AL s R IR 73 21 2% A, 3R 1
BMP-91E AR I7 M R S 4 o b 4h , BMP - 92 — 5 K AIBMP , X K PO BMP w] LUAR 458 i 988 )
A T H A e A0 B I BB T, ELnT DL B A R A A Ak, ©RIBMP-9 B
B 38T B BURE PRI BT AR P Va7 B AR B 08 77, R DR e A 5038 e % 3% R A 5 T 2 AR
iR

[0003]  [Rlitk, Ry 1 FF KRR A ELFEBMP - 97E N A K IR 7 T ¥R o7 77, & & 2 s ik B AR
SN AT B B AR R AR R PR T e A R DA P AR R SR Y N AR K R I AR VE
(W02010,/065439) . 4R T » 15 B a8 F AL FEBMP - O7E PN 119 25 K IR -1 N AE W08 077 S5 AH 4 1 1l
FRAE T [F) I 38 08 5567 1 Ao R i A K TR T4 FH & 30X | 35 BMP - 978 I I AE K TR P 1 %2
R Ak, I BANSRIR DR G2 5 e B A0 QB RIE FH 1) 58491 BMP - 9 FHBMP - 10 1) 52 4
FEAEAE T IME N AR, B SR e A 178 78 24 A k- TRIBMPR - TTHY FCAA B [F] I 22 5 1 48
DIRETA T o Bl , BMPR- TT S ALK- R E G4, - Hak M b 5BMP-98BMP- 10 ) M
I, 75 52 PRk 2 B3 BMP - 9B BMP - 10 SR P P 1B 0L T B3 o L FRT 2 995 A2 it 3l ik v R RO UL 2
YEAY R R, BMP - 9 B E2AE FH T PN B2 200 A A 5 T8 pAy e 110 52 B e AT 88 o I 57 A 5 12k
DRI T 460 61 0L 65 400 P A0 T Bl L 7 A ol oSG A1, 5 LA 26 Y () BMP (471BMP-2 . BMP-4 . BMP-64%) A
] , 0 FIBMP- ORI 7E AN 5 36 A FOEGAR BE T A T {2 30 P Bz 4 B v M o SR , BMP- 9t AT BEAE
RN 5T AL E A R, 75 ST BRI R 55 B o 75 B2 AL DD RE 1S 204 il AR 4k
[0004] Sk, C& R, BT AR 7 BREE B 28 Y (10 35 5 J 0 1 Py 2 32 A48 79 5 1
NIEIT M AE (Kharitonenkov A.Z8 N, Journal of Clinical Investigation,115:
1627-1635,2005) - BMP- 944 Py -3 BAS A, 75 /N R 1070 80 2 /N BAEAEH A 1. 570
I 222/, IF HoAan G T R I7 R, W e B D K 5. i A 8 ik, B84k
T AFIEINEAEANARNEERRER AT, P EARSTENREY
MR 5 2 1% (PEG) ¥4z , {15 34> 7= 3G 0, AT S0 1) 5 H vt S5 2 38 Ak i 452 B4 B (i)

3
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(WO 2012/066075) o i H X —AMl+, HrpiEih i 5 N EAS SRR S KR 1
Iy TRl A RGN T (WO 2012/010553) o ek, A 30 i A a5 Bl i N A K R 7 32 4R Bk
HIB-Klotho & &Ws 7 1% 45 & WIS M B R AE R I 5 A K R B4 F BL A AH [5] )
24 TR (4] [ IS 488 12 22 A 49 T~ (WO 2012/170438) o A4k, Xkt — AT, Horpil il &
KRR B ORI N 22 3, 7R TR K ARl G B B R A BR B A TeGHIF e 5 A KR+
T8 (W0 2013/188181) »

[0005] [k, 47 A BH N FE A 7025 T BMPO TG 7 1 AR A B 1 LASI 1) S Ak 1 KA
I 18] 77 T T EORES T, DRI s — S8 A mT DL ) S o7 B A B A 15 0 i A o o 5
1, NI B A R B ) B 1

[0006] AR 5B oy o BTl (45 JEAN FH T4 w5 0 AR BH 8 5 (P R AR L AN B4 AR B
FEIE BUA < BH e i A3k P 5 e 2 RN 53 L2 e B A SR BOR B4E 2

[0007]  HIAH A

[0008]  EFI| STk

[0009]  (LFISCEED) WO 2010/065439

[0010]  (FH|cf42)W0 2012/066075

[0011]  (HFICAE3)WO 2012/010553

[0012]  (LFSCHEAWO 2012/170438

[0013]  (LAFI3CA45)W0 2013/188181

[0014]  EL-FSCHR

[0015]  (JEEHF|CfF1)Kharitonenkov A.ZE A, Journal of Clinical Investigation,
115:1627-1635,2005

LZRARE

[0016] Ak A —AN B FE T A B A i B B elb 1B TR 38 kA2 B -9 (BMP-9)
S LR .

[0017] AU BAM 55— H IWTE T At prdk &
FHIEIT HE

[0018] AR BHEIATY 3 — A B WITE T HE 45 H T TR B A 7 I « 28 PR 0 AT 5 0 B
H & G R N2 A, IR 250 4 &80 55 BT IR BMP - 9 AR B IL 540

[0019] AU BRI X 55 —A B WA T 5 (T D7 5y 97 e - 48 P s AR e 3 s 1l 1 B
G I3 M5 B T ¥ » IR 77 92 0 6 it FH ik BMP - 928 Ak sl HL i 547

[0020] A<k BH A4S X 55— H ITE T 32 4L AT ii BMP - 948 44 K HL b &40 F - Ty sl v o7
I8 98 M9 AR 508 B B S e PR 5 1 FH 3

[0021] AU BHMEL 2 3 55— B BIAE T3 iR BMP - 978 A % il & W FH 1l i FH LAYE
I7 IR 98 M s AT PR 50 B B G 3 PR S50 TR 25 P 1 FH 3

[0022] RSBl EEHM, ARG T — P RS KA E -9 (BUP-9) A4k, FriABMP-
9AF A F %k I SEQ ID NO: 2% 29[ T — MR BT F R R o

[0023]  F34h, AR R AL T —FFBMP- 974k -Fefih & 8 A, H e sk A IFe i BL S5 A
IRBMP- 94 A 14

NN

ARAEHA-9 (BUP-9) A 44 KAl &4 1

N
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[0024]  F34h, AR BHARAE T —FhH TI6 7 Mo (M 25 54 Bt iR 25 4060 80 & Bk
BMP - 9S4 B BT I8 BMP - 978 4 - Fe it 2 AR TG 14 1 4

[0025]  Sy4b, AR BAHEAE T —Fh H T8 97 RV I 4G, Frid 25 H & e &
FIT iR BMP - 975 {7 5% AT BMP - 948 44 - Fe il & 8 FH A A3 1l 4

[0026]  FyAb, A BHARAE T —Fh H TR T AR R M 2 H &9, Frid 259 H &)
&5 AT IR BMP - 9ZZ A 5 T iR BMP - 945 4 - Fe i & 2 A F it PE 14y

[0027]  S4b, A BHERAL T —FhH T909T B & GRS, TR 4 H &
WA, £ IR BMP - 9738 {2k B T iR BMP - 97547 - Fe il & 2 1A/ v 1k J 4

[0028]  S4b, AR BHFRAL T — PP FRBH BIE T IR« 28 B A T R B B s PR
TR RT3 5 A 4 i T 3R BMP - 9745 4k B i iR BMP - 938 44 - Fe i & 2K 1 &

[0029] 34k, A BHHR A T BTk BMP - 9AF AR B B il BMP - 945 4 - Fe il 8 (1 FH T T B 5l
7 IR 28 M AT PR 50 B B e e PR 1 FH

[0030] 34k, A BHHR A T Bk BMP - 928 fR B B il BMP - 9745 4k - Fe i 2 (1 FH Tl i FH LA
TRIT IR S 28 M AR 50 B B S e PRSI I 25 3

B3 [ 152 BB

[0031] K IREMERIRH T A K BHIREE

[0032] K27t 1 1 Hh 5] N T BMP-9 BMP- 9AR fA FIF ¢ fifl -5 FRUBMP - 9 Y R iB 4 o

[0033]  [E[3azr HY T KA FN4i1k FIBMP - 948K [1SDS - PAGEFN 5 [ i BN iZE ) &5 4, I+ H K 3b
TN T B A4k BIF e it & FBMP- 9 SDS - PAGE A1 45 1 Jiii BN 28 f) 485 5 o

[0034] W47 H T RIS A4k IBMP - QR AR AT L8 P4 B 4 iy B 115 5 A% S0 1 (Kl4a)
MEAAE T 1% 9 (Bl4b) .

[0035] P57t 1 BMP- 978 A ol 410 fl] jse L4 B o () 4R AE AL AR AR 5 B VE FH

[0036]  [EI652 7~ HY T Alifk FBMP - 9T Fc A A BMP - 9 A IV AR 1)l e &8 R A e

1= RYSSH TS

[0037]  FAE 7 Ah e S0, 1 WA SCAS FH B BT B H R AR AR TR A B A 5 A7 BH Bl T A3k 11
FEARN D38 H i ER AR I A SORE [R) 1R 8 S 38, A SCAE ) B ARE AS T I 1 ik v 2
A AT, H H2 T

[0038]  FEAK B, b FEBMP - 93k PR 3 77 A HL &Rl AR A4, R Ji5 78 03 FL 3 Y0 48 A (CHOZH g A
IR 4 2R) gk AT FTA NGl Ak , T8 338 5 8T« 28 T 399 O LA 5095 A i ek s
H B G2 00 A A HIBMP - 924844 , FF H W L 5 Fe Rl Gy, DRI T 38 0 G I~ 2 A o FLAdcdh, 78
A B HR, BMP - 94 15 11 Bad 3ok 28 b B 5 E 14 i 350 2 6 R i 1 9 57 AFTR 7 ) 24 R 7
FIH B — AN B AN Z R BR T 17 5 524 & I RE 1R R SR EEIRTT SR A K B B Rk
TELERF P R 20 BT S VEAS 5 A% S 10 RN BE 00 S A B A ) 2817 2 — B AR B 28 4, IF
L 36 s P Tl PR T v R 6 2% 40 G AR ST, 5 I AR TR b, AR i AR e B 9 AR AR KRk T
AN LZR AR (C2C12) i) R AT B AL .

[0039]  [A Sk, A K BH I —ANJ7 TN I BRI HSEQ TD NO: 1 229 AT — AN R /7 51 3K
NP B IR KA H -9 (BMP-9) BUHARA , H HAC K B 55— AN 5 T JOX [ BMP - 9 4%

5
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f-Fefi & i H , H A e sk AP i B S B A KA H -9 (BMP-9) BLH AR AIES:.

[0040]  SEQ ID NO: 1R FEER 5 KB AERIBMP-9, HEE A S ARG 5 75, XaE

T N RIZ I Pro-BMP-9/3 51, W1 K Fras « HiH , FFPLADDVTPTKHATVQTLVHLKF [ /3 51) /& 55 ALK - 1

456 10 X 4 H N BEAARBMP - 945 1)K J& Tl il 2 fr , 7 HKVGKACCVPTKLSPISVLYKI 7 1) J&

T 5BMP- 252 & A (4R T R AL

MAWVWTLLFLMAAAQSIQAKPLOSWGRGSAGGNAHSPLGVPGGGLPEHTENLKMFLENVKVDFLRSLN

LSGVPSQDKTRVEPPQYMIDLYNRYTSDKSTTPASNIVRSFSMEDAISITATEDFPFQKHILLENISIPRHEQIT
RAELRLYVSCQNHVDPSHDLEGSVVIYDVLDGTDAWDSATETKTFLVSQDIQDEGWETLEVSSAVERWVRSDSTK
SKNKLEVTVESHRKGCDTLDI SVPPGSRNLPFFVVE SNDHSSGTKETRLELREMI SHEQESVLEKLSKDGSTEAG
ESSHEEDTDGHVAAGSTLARRKRSAGAGSHCQKTSLRVNFEDIGWDSWI IAPKEYEAYECKGGCFFPLADDVTPT
KHATVQTLVHLKFPTKVGKACCVPTKLSP ISVLYKDDMGVPTLKYHYEGMSVAECGCR

[0042]  fi74E H B AE BYBMP-9/7 H A4 7 71 v LLEH I H SEQ ID NO: 2 229 FAE AT — /M2

SR T HI R, T Hax S ARl ic B O 15— SR S L R 17 41 75 57 2 BUBMP - 9 /7 41 Hh i AR

SR, MR8 A% A BH B AR AN IR T 1 5 91 1D-5 3 B4 8 U2 R 7 41 5 e 4b , vl DARE DA R 46 7]

T P Z LR 7 A1 I S TR T 41 A 9 N AR R BH T L, T s T AR R RN 5 1T S R

TERE TSR I, 24 58 A AR G , SEQ ID NO: 291 (1) 45 335N s S FE Al a i A S AspHX

R REERR 7 AR A% O A 2 2 A6 1) — S8 5 B 4 S AR DAAS 2 M BMP - 9 ¥ 2 191 Joft Dy B AN 45 14

B, A L P AR R Y3 N AR BH IR L S IE o0 T AR SR R N 5311 35 6 A2 7 28 (W IR

I, B T AR AR O R BRI HUR LR, 51 I SEQ 1D NO: 2 29 [T AT — MR B IR T

BRI R 4 P 5 B 22095 % L 222090 % 22280 %6 1l 4 2 70 %6 [ 5 14 Fr AR A N 4 FEL i A

AN R A IE .

[0043]  pbAb, A B A% R mT DAL T A P Y (1) B R3S kAR 1, 491 i BMP - 7B BMP -

10,

[0044]  FEARBHMR, Ny 7 38 0B A 70 5l AR (ARBMP - 9 LI 2= 22 19, o] LUK S0 S BR 2R 3 i Fe

FELCSH A SRR A RIFC F BE T BLEHSEQ 1D NO: 30HIE IR 7 537 , (HASR T .

B 1 e ERE A P BUE 3B T LUK S Mk e R B il (A R B S HAENS, L& B

5T ) AL - 2 3

[0045]  FEARKBHH , Jay Bk 8 P i Bonl DL B RS A28 -9 (BMP-9) B AR RN

A Uity BRCA Uity JE 4% o

[0046]  FEAKR BT, FIA KA T -9 (BMP-9) B H AR (& Fl 42 BR 2 [ (P e B BE T A4

2 Sk e 1 (H R AR R BN R T itk

[0047]  7EAAKBAH, 823K AT LLHHSEQ 1D NO: 31 IR HH R, (H AR T itk

[0048]  FEAK B, BMP- 9784k -Fefi & 85 H 7] LLFHSEQ ID NO:328(SEQ ID NO: 334 i

I E R ER N

[0049] AR5 A< A BH HIBMP - 9Bl AR R 5 I fi & 2 11 ] DL F AR VR T 3050 S 12 Wik 571 30wt 72

WA, H R Bk Ti897 H 1.

[0050]  EfAHh, A K BHAEHE T TR MBI &), iR A GRS B RS

A2 B -9 (BMP-9) B A8 44 5 BMP - 975 44 - Fe il & 2 1 AE 93 1 L4 -

[0051]  FEAK B, ppgg ml L2k 5 CA R 20— P FURRE e 45 B e 45 e

[0041]
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JHF g Tk e e 7 1) e B SR i PR A I (AN PR T

[0052] AR BAIESEME T H TI6IT RYMEER I AWA G, Frid A GRS HILES K
AR R H -9 (BMP-9) B AR A B BMP - 928 4K -Fe @il & 8 HAE A T 7y

[0053]  FEAK B, RAYEZIE AT L2 ik 3 BN &b — P IR T I 28 L I 2 A0 i %%, 11
ANBRT .

[0054] Ak BRICHEHE T H TR T AREIYESR 29L&, ik 25 A& B & i TEA
KA E -9 (BMP-9) B HARA B BMP - 925K - Fe il & B A Nis 1 il sy o

[0055]  FEACK B A, A 1505 o] DA 3k H AT B9 282 — B« BEJRE 4R 25 sl PR 5« 3
JK AL AR AL B IKAE AL, O 5508 #0282 28 G250 BT 7R 1 BRI DA R0 3 S SR LT Rz Jk
T3 B J A H R A 26 RS 5] /2 X 452473 v IfiL s v L] 8 1f 9 (LDLHDL . VLDL) « 1= i IfiLAE
CH M —=18) S e SR e A AR 2R A AE , (HANPR T8k

[0056]  FEA K BAH, il i) BAs2 ik H BAF B9 22— P o UL BE | vy o s i 3 ik v
JE O WA FEAC A A 4EAL , (HANR T80k

[0057] AR BAICHEHE T H TI6IT H 5 I MR M 25 &4, ik 25 A& & &
A RAE A -9 (BMP-9) B AR B BMP - 945 44K -Fefit & 28 H VE NS 4 .

[0058]  FEAKEHH, H B G 5w vl L2 I B LU i 22 20— s g B 2 (0 2 B PR
2 R AEREAL B B 50 1 I B BE 28 IR KGR DT 98 B O 48 EIELTE 77 IR 4 L
EIE A M A IR AR 28 FUIR AR EE BRI B B i 2401 B 2 . B B G i i
T AR A A0 B 98D i | i A P A R ELAE 8 TP RE B/ I TR 1 I T R P 6 61 T
T3~ i 2 R ot S 1 e R E 9  EAS AR SR A AE B R T I ZE e 2 L 5% L L%
FORLBEARIE AN R Gt 4L BRI, (HAN R T 1.

(00591 N T YRIT B B9, MR8 A I BH 13 MEBMP - 9 AR 4K sl HL AT A= 4 mT DA B i FH L {2 0 3%
CAZ P H &4 (BC ) ) BRI 36 I 1 R ) ot PR 20t FH o

[0060]  FEAK B, 234 2H W] DA O i st H BA TR B AT —Feh i) 284 « o]y B i) 541 L 1
JR il 55 A (G B T35 (oK P TR B 77 LS5 TR B 771 SR 741] 751 IR e
it FH 1 551 5 (5 52 A S BE AN PR T abk o 33K 6 e i) i AT D I A 45T 90 FH T T ) ) S R O v B
Remington’ s Pharmaceutical Science (Fx#ihik) ,Mack Publishing Company,Easton PA
R (1) 7 k) 4%, I HLURT DIARHE 4925 B ZH 7 1) £ e 2% P ) ot

[0061]  BEAh, BR 1 VR TT TEBMP - QR AR B AT A A1 , A K BRI 25 W 4 & ik ] DLt — 2D
TR M TS N R 2 BT R AR TT BLIE B ERK TR K R IR
TR 22 1 R 7K R AT MRV VL S 22 DR RRRIRS VA I B DA S e — L R TR B
[0062]  #R¥E 75 2, A K B I 254 G mT DLtk — 20 A 2 2452 b nT 82 52 i AAe 7 o A2 551 T BA
e 1 H DL I 28 /b —Fofr s R 751 B 771 43 BT 2 i 7 B i A 4 977 T8 391 300 B 5791 2 T 3
PR RG50S Po s A7) S AR R AORG B R A (AR T

[0063]  AR¥E A BH I 250 20 & 0wl LAAR S Pir 75 773 IR 5 15 4 (9 an g ik 9 B2 WAL
P BB P B ) i R 5 9 HL SR mT DA% R SR R DR A BB AR B AR L )
JREARILANER B it FH B T8 < Tt FH 79 vt 2 A0 g 140 7 2R i 1T AN () 538 AR
[0064]  FEA KB IR —AN S 7 S b, B o ) R OGR BAT DA Tug/kg 22 100mg kg L5
ng/kg % 50mg/ kg, 3 H 8 [ 5 v LAARE IR Jit FH — R sl g i it P 1 - 3K, (L2 771) = A i P[] B A

AN

7
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PR T itk

[0065] A< BH BIATS 53 — A5 THI P B T B0 B80YE T Jad « 8 V35895 ARG M s B0 1 & e %

PRSI I 7%, BT IR 5 1 40,35 it FH BMP - 9748 44 5 BMP - 928 4 - Fe & 2R 1

[0066] A< BH ) S5 — AN J7 THI 5 S BMP - 945 {7 5t BMP - 948 {7k - Fe il & 85 A A F TR 8kiA J7

JIRE 28 P50 ARG 95 B ) B 2 1 s (1 FH 3% o

[0067] 7 % BH TS S 5 — 05 T 945 K BMP - 945 44 5 BMP - 9745 44 - Fe il & 25 19 FH il ik FH LA

TRIT IR S 28 M AR 50 B B S e PRSI I 25 W 3

[0068] =i 3]

[0069] i it LA T St 5 T AR A0S A K BH IR B 4 B AR o S S8 St (9 AN AN A A T B AR

BH T2 H 11, T A I A% A AR g PR okt A BH 99 L I o) T AR s RN T 5 K 2 1S 2

IR AE

[0070]  =jitifyl1 . B4 N\ proBMP-9AIproBMP-10 M4 &

[0071] KA 3E N HTproBMPI 1) 75 B 2 HE 7E P4 1B Y ] 1) c DNAJe N\ FF 7 [ Fllpc DNA3 . 4

R (E2) 3B DNAI 5 Hdb AT A o 48 FQui ckChange 52 55,75 A8 1R 571 & #5439 proBMP9

[RIAR A, 38 1 DNAI e 36f E kAT R A

[0072] 78 A A B vp fdi FH (IBMP - 9 A= B FIAS A F1 40 .

[0073]  SEQ ID NO:1.HpAERIE R HABMP-9 (NIBEC-])

MAWVWTLLFLMAAAQSIQAKPLOSWGRGSAGGNAHSPLGVPGGGLPEHTENLKMFLENVEVDELRSLN

LSGVPSQDKTRVEPPQYMIDLYNRY TSDKSTTPASNIVRSFSMEDAISITATEDFPFQKHILLENISIPRHEQIT
RAELRLYVSCQNHVDPSHDLEGSVVIYDVLDGTDAWDSATETKTFLVSQDIQDEGWETLEVSSAVERWVRSDSTK
SENKLEVTVESHRKGCDTLD I SVPPGSRNLPFFVVESNDHSSGTKETRLELREMI SHEQESVLKKLSKDGSTEAG
ESSHEEDTDGHVAAGSTLARRKRSAGAGSHCQKTSLRVNFEDIGWDSWI IAPKEYEAYECKGGCFFPLADDVTPT
KHAIVQTLVHLKFPTKVGKACCVPTKLSP ISVLYKDDMGVPTLKYHYEGMSVAECGCR

[0075]  fEHF A FH A5 5 KT H R R 7R, Pro-BMPF #1I0 F Xil 4k , 3 HBMP-9)F 71

A Iobricd .

[0076] K445 R proBMPO ) i ki FH 58 2.0 WV e i G 2 CHO - SYR B &, AR I 1) A 8 o 1

57, AR JE B R K o i B 1 5T B R v A8 FH U BMP Ot A4 A T BMP 1 047 4% I 8 3% 528 11

proBMP9AproBMP10,

[0077] IS L&A 1 - SLAR AR B 97 264 N R Pk 2~ 17 1Q- Sepharose it 43 B R 1A ]

A T I SRS X B A R S AT S I H A o) B IR K

g5, SR 5 HEAT R (i , AR EE 4 8 A e 3R A5 1 4 5 B A 95 % B v R 4

o

[0078]  sijitfs2 . E54H N proBMP- 9444 [t 44 2k

[0079]  BMP-9E{BMP- 105 L& P 5 41 it FP AU ALK 132 R 16 6 1 45 4, DRI GG 24 0 i

BRI BV TT 71 SR T BT TS SR B A a8 Ik 35k 1R) 7 o 200 e s UL 400 ke SR B A B3 77

FETF RAVRIT VI S 00 204 3 s 332 SR BE 7. 324 ik, 1 S RT3 AR 2 52 44 2 5 BMP - 9 Bk

BMP - 1O BB 43 AL E 77 o A B B AIF 70N B2 448 %5 5 HHBMP - 9 1) 465 ) 1) i 348 2 (o2 A4

ROLFEUN T E BS54 S RIRCAR, IESLE T A FX L P51, ] LR 4ERE N B IS 5 1%

S (1 [ BF 40 BE AG g 7 (SEQ ID NO:1-29, [&]4) o X S6A35 Rk i 58 9 AEA Iy 2o ALK

[0074]
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A BRYVENE , I HLPUH 2 HEAE S /N0 B AR B B FE D0 B[R] s 38 sy o7 R L A

[0080]  Sjifafil3 . 7E P ¢ 40 ff v i@ i BMP- O AR AR RN AT AR Wik AT B 15 546 &

[0081] @ FELTSAM & & FiproBMPOAR A 1) & , F H A B A TAL 341 i . /£ T SRS T 8
TR B A5k DAE S 0 VA B Y6 FEL R N B HUVECH i o o 7E AL B8 /NG 5, S 4 A , I 45
HUmRNA ,  HLif i 5 8 PCRl & ID1AIBMPR - T TR IE . S 41, 5F F-pSmadl/5/8/1FR 1A, fE TG I
TEIRZS T HBMP- 97 R b BR AN ML , - HLAE 1/NES 5 , MR L2 B il i £ X ipSmad 1/5/8Hi 44
1) 58 B 128 N B8 7 2R 2 1 v A 3 LS A I B 1 BT R K T L 4 R (]
4) RS AR 25 N TD TANBMPR - TT Y R ,  H 38 hn i & 5 B AR AUBMP- 9AH LU A 7 HY
TR KI5 R, WIE 2 BT 438 A BT AL , IF SI2BMP - 9B BMP- 1078 24 If1L 485 P 17 24 Jfd P R ALK 1 524
R A o AR 5 ST , 0 N BMP - 9 i A 24 22 45 v (1) P R 4 Bt A% 349 B R E I 1A e 4 ) o
B

[0082]  sijififsi4 . 7EC2C1 240 B s 7= 4 H i ik BMP - O A iE 47 14 i 43 A5 5 1% 3
[0083] /N BRSO UL AH FRC2C1 2R WL 5% i B 43 A e 7, RN B B A 5 1) 78 Joid 48 A AH AL
(K153 AL BE 17 B C2C1 24 U AE 57 0.25% FBSHIDMEMH 3% 77 16 /N, 4R i FIBMP - 97AR (A AL B
e FET2/M S, 1% Triton X-100/PBSZLAARLH M, 3 H. I & BT 45 5 (A i (I ALPJi
T T o I R 2 5 OB A 14 - G R R B R R TN N AR S ST R AR R K S AR
405nmAh AW G FBE SR Aff 5 ALPREES 14 » I LI SEBMP - 9V A A Bl 5 2 BT L . T W
SE R RS SR HER R LG, AR A B A R R FRAR I BB A e 7 (Bl4) o idid 78 52t 5] 3
TEYERE IS N B 4N BRAE 512 5 10 RN B 132 2 B8 77, T U b A2 B ) R AR S A V6 97 2 R
HHWEH AT EIER -

[0084]  Sjitifd]5 . 4EK-BMP-9-FefiTA4: M Ak 1N 1 22 1 (K4

[0085] @ it/ B F B A ik DA Lmg / kg P 371 52 v 6 BMP - O AT F e i A (I BMP - 9AT A= 4 v () 45—
Fofty = L LRI U] F B 0] 1) o AC 2 1t 948, S+ LA FH BMP - 9 7 83X 771 6 I = 1T 34 HH BMP - 9 5 25
Tl (K15) , 45 & FeFIBMP- 977447 (SEQ 1D NO:32-33) o Hi i 38 36 i iy Iy oAk &
(ISP

[0086] R CLVALE LI TEAM A TT 7 A & B HAR S 77 58, (EN T AU E AR N 511
B E AR TR AU R AL I 1 7~ 91 1 S e 7 2R IR 5 T AS LA AR S IR i) AR i B 11
O] o PRI, A i B B SI 5 9 BB e i B ASORI 5K J LS5 ) 7 S PR -

[0087] TSz ftE

[0088]  AR¥EAS A& B , AR, 1511 DA AR K ALBMP - 9 VA T R0 3 KK AR g Y, o HLAE
Wi L3 P 4 B b s O SRR RN AL AL, D 7 ZEKBMP - 9 IR I, A T 5
SRR A RIFC X Al & Al A 8 o XM AR R RN il B 78 R A MR8 I sh ) S 56 T DA i
JIIRE £ 2 Ak« o0 I T 5 9 B JRE T A 7 1 83 oo 9 o T R P S (PO T 28R, TR kT LA
THAVE ¥R 73X S5 (1) 37 By 7 72 A FH

[0089]  J¥AIRH LA

[0090] P LT 3Tt
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<110> ZKE e Y THRARA A
<120> W TS Ar A s E FH el i 2 A S SR R T SR B RS KA EH -9
METEA KA T A - 1038 L&A BTk AR K 25 4H 54

<130> PP-B2658

<160> 33

<170> KoPatentIn 3.0

210> 1

211> 426

<212> PRT

<213> Artificial Sequence

220>

<223> Homo sapiens

<400> 1

Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser

1 5 10 15

Ile Gln Ala Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser Ala Gly Gly
20 25 30

Asn Ala His Ser Pro Leu Gly Val Pro Gly Gly Gly Leu Pro Glu His

35 40 45
Thr Phe Asn Leu Lys Met Phe Leu Glu Asn Val Lys Val Asp Phe Leu
50 55 60

Arg Ser Leu Asn Leu Ser Gly Val Pro Ser Gln Asp Lys Thr Arg Val

65 70 75 80

Glu Pro Pro Gln Tyr Met Ile Asp Leu Tyr Asn Arg Tyr Thr Ser Asp

85 90 95

Lys Ser Thr Thr Pro Ala Ser Asn Ile Val Arg Ser Phe Ser Met Glu
100 105 110

Asp Ala Ile Ser Ile Thr Ala Thr Glu Asp Phe Pro Phe Gln Lys His

115 120 125
Ile Leu Leu Phe Asn Ile Ser Ile Pro Arg His Glu Gln Ile Thr Arg
130 135 140

Ala Glu Leu Arg Leu Tyr Val Ser Cys Gln Asn His Val Asp Pro Ser

145 150 155 160

His Asp Leu Lys Gly Ser Val Val Ile Tyr Asp Val Leu Asp Gly Thr

165 170 175

Asp Ala Trp Asp Ser Ala Thr Glu Thr Lys Thr Phe Leu Val Ser Gln
180 185 190

Asp Ile Gln Asp Glu Gly Trp Glu Thr Leu Glu Val Ser Ser Ala Val

10
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Lys
Val

225
Val

Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<210> 2

211>
212>
<213>

<220>

223>

<400> 2
Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser

1

195
Trp

Val

Pro

Ser

His

275

Glu

Ala

His

Gly
355
Ala
Lys

Lys

Ser

426
PRT

Artificial Sequence

Val

Glu

Gly

Ser

260

Glu

Ala

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient

5

Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

Thr

Gly

Pro

Thr

265

Leu

His

Arg

Leu

Pro

345

Leu

Val

Thr

Pro

Cys
425

Lys

Cys

Phe

250

Lys

Glu

Arg
330
Lys
Ala
His
Lys

Thr
410
Arg

10

Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

15

Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Ile Gln Ala Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser Ala Gly Gly

11
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Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val

305
Gly

Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290

Ala

Ser

His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195
Trp
Val
Pro
Ser
His
275
Glu

Ala

His

20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala

Gly

Cys

Pro
Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly

Ser

Gln
325

Leu
Met
Ser
70

Met
Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr

310
Lys

Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295

Leu

Thr

Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser

Ala

Ser

12

25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg

Leu

Gly

Asn

Ser

Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu

Arg

Arg
330

Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys

315
Val

Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300

Arg

Asn

Leu
45

Val
Lys
Tyr
Phe
Phe
125
Gln
Val
Leu
Leu
Ser
205
Asn
Leu
Val
Leu
Ser
285
Thr

Ser

Phe

30

Pro

Asp

Thr

Thr

Ser

110

Gln

Ile

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly

Gly

Ala
335

His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala

320
Ile



CN 116096396 A
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Gly Trp

Cys Lys

Lys His
370

Val Gly

385

Leu Tyr

Gly Met

<210> 3

Asp
Gly
355
Ala
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence

<220>

Ser
340
Gly
Tle
Ala

Asp

Val
420

Trp

Cys

Val

Cys

Asp

405
Ala

<223> BMP-9 varient

<400> 3
Met Ala
1

Ile Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser
Asp Ala
Ile Leu

130

Ala Glu
145

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115

Leu

Leu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle

Asn

Leu

Ile
Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

150

Tle
Phe
Thr
375
Val

Gly

Cys

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135
Val

Ala Pro Lys

Pro
360
Leu
Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120

Ile

Ser

13

345
Leu

Val

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu

Pro

Cys

Ala

His

Lys

Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp

Arg

Gln

Glu

Asp

Leu

Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn
155

Tyr
Asp
Lys
380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu

140
His

Glu
Val
365
Phe

Pro

Tyr

Ala
Ser
Leu
45

Val
Lys
Tyr
Phe
Phe
125

Gln

Val

Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln

Ile

Asp

Tyr

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys

Thr

Pro

Glu

Thr

Lys

Val

400
Glu

Ser

Gly

His

Leu

Val

80

Glu

His

Ser
160
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His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Glu
Cys
Lys
Val
385

Leu

Gly

Asp
Ala
Ile
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<210> 4
211> 426
<212> PRT
<213> Artificial Sequence
220>

Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

14

Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Thr

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val

400
Glu
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<223> BMP-9
<400> 4
Met Ala Trp

1
Ile

Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp

Ile

Ser

Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser

Thr

Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His

275
Glu

varient

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260

Glu

Ala

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly

Gln

Gly

Thr
Leu
Leu
Met
Ser
70

Met
Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr

Glu

Glu

Leu
Gln
Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys

Ser

Ser

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280

Ser

15

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265

Leu

His

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg

Lys

Glu

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu

Lys

Glu

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu

Leu

Asp

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285
Thr

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270

Lys

Asp

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu

Asp

Gly

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met

Gly

His
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Val
305
Gly
Gly
Cys
Lys
Val

385
Leu

Gly

290
Ala

Ser

Trp

Lys

His

370

Gly

Tyr

Met

<210> 5

211>
212>
<213>

<220>

223>

<400> 5

Met
1
Ile
Asn
Thr
Arg
65
Glu

Lys

Asp

Ala

Gln

Ala

Phe

50

Ser

Pro

Ser

Ala

Ala

His

Asp

Gly

355

Ala

Lys

Lys

Ser

426
PRT

Artificial Sequence

Trp

Ala

His

35

Asn

Leu

Pro

Thr

Ile

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Val
Lys
20

Ser
Leu
Asn
Gln
Thr

100

Ser

Ser

Gln
325
Trp

Cys

Val

Cys

Asp

405
Ala

BMP-9 varient

Trp
5
Pro
Pro
Lys
Leu
Tyr
85

Pro

Ile

Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

295
Leu

Thr

Ile

Phe

Thr

375

Val

Gly

Cys

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ala Arg Arg

Ser
Ala
Pro
360
Leu
Pro

Val

Gly

Leu

Ser

Val

40

Leu

Val

Asp

Asn

Thr

16

Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Phe

Trp
25

Pro

Glu

Pro

Leu

Ile

105
Glu

Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

300
Arg

Asn
Tyr
Glu
Lys
380

Ser

Lys

Ala

Gly

Gly

Lys

60

Asp

Arg

Ser

Pro

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

Ala
Glu
Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser

110
Gln

Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met

Lys

Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His
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Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

115
Leu

Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Asp
Lys

Lys

Ser

Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Ile
Ala

Asp

Val
420

Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375
Val

Gly

Cys

120
Ile

Ser

Val

Glu

Glu

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

17

Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Arg

Gln

Tyr

170

Lys

Leu

Lys

Cys

Phe

250

Arg

Lys

Glu

Arg

330

Lys

Ala

His

Lys

Thr

410
Arg

His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

125
Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ile

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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<210> 6

211> 426
<212> PRT
<213> Artificial Sequence

<220>

<223> BMP-9 varient

<400> 6
Met Ala
1

Ile Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Asp Ala

Asp Tle

Lys Arg
210

Val Thr

225

Val Pro

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195
Trp

Val

Pro

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Glu

Gly

Trp Thr

Pro Leu

Pro Leu

Lys Met

Leu Ser
70

Tyr Met

85

Pro Ala

Ile Thr

Asn Ile

Leu Tyr
150

Gly Ser

165

Ser Ala

Glu Gly
Arg Ser
Ser His

230

Ser Arg
245

Leu
Gln
Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp

215

Asn

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser

Lys

Leu

18

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr

Gly

Pro

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Gln
Tyr
170
Lys
Leu
Lys

Cys

Phe
250

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp

235
Phe

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220

Thr

Val

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190

Ser

Lys

Phe

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu

Ile

Ser
255

Ser

Gly

His

Leu

Val

80

Glu

His

Ser
160
Thr
Gln
Val
Glu
Ser

240

Asn
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Asp His Ser Ser Gly Thr Lys Glu Thr Arg Leu Glu Leu Arg Glu Met
260 265 270
Ile Ser His Glu Gln Glu Ser Val Leu Lys Lys Leu Ser Lys Asp Gly
275 280 285
Ser Thr Glu Ala Gly Glu Ser Ser His Glu Glu Asp Thr Asp Gly His
290 295 300
Val Ala Ala Gly Ser Thr Leu Ala Arg Arg Lys Arg Ser Ala Gly Ala
305 310 315 320
Gly Ser His Cys Gln Lys Thr Ser Leu Arg Val Asn Phe Glu Asp Ile
325 330 335
Gly Trp Asp Ser Trp Ile Ile Ala Pro Lys Glu Tyr Glu Ala Tyr Glu
340 345 350
Cys Lys Gly Gly Cys Phe Phe Pro Leu Ala Asp Asp Val Thr Pro Thr
355 360 365
Lys His Ala Ile Val GIn Thr Leu Val His Leu Lys Phe Pro Thr Lys
370 375 380
Val Gly Lys Ala Cys Cys Val Pro Thr Lys Leu Ser Pro Ile Ser Val
385 390 395 400
Leu Tyr Lys Asp Glu Met Gly Val Pro Thr Leu Lys Tyr His Tyr Glu
405 410 415
Gly Met Ser Val Ala Glu Cys Gly Cys Arg
420 425
210> 7
211> 426
<212> PRT
<213> Artificial Sequence
220>
<223> BMP-9 varient
<400> 7
Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser
1 5 10 15
Ile Gln Ala Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser Ala Gly Gly
20 25 30
Asn Ala His Ser Pro Leu Gly Val Pro Gly Gly Gly Leu Pro Glu His
35 40 45
Thr Phe Asn Leu Lys Met Phe Leu Glu Asn Val Lys Val Asp Phe Leu
50 55 60
Arg Ser Leu Asn Leu Ser Gly Val Pro Ser Gln Asp Lys Thr Arg Val
65 70 75 80

19
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Glu

Lys

Asp

Ile

Ala

145

His

Asp

Asp

Lys

Val

225

Val

Asp

Ile

Ser

Val

305

Gly

Gly

Cys

Lys

Val

Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290

Ala

Ser

Lys

His
370
Gly

Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355

Ala

Lys

Gln
Thr
100

Ser

Phe

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly

Ile

Ala

Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys

Val

Cys

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His

230

Arg

Thr

Glu

Glu

Thr

310

Lys

Ile

Phe

Gln

Cys

Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr

375
Val

Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu

Pro

20

Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu

Val

Thr

Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His

Lys

Asn

Arg

Phe

His

Asn

155

Asp

Thr

Glu

Ser

Asp

235

Phe

Leu

Lys

Glu

Lys

315

Val

Glu

Asp

Leu

Leu

Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys

380

Ser

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Thr

Ser

110

Gln

Ile

Asp

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Ile
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro

Thr

Ser

Asp

Glu

His

Arg

Ser

160

Thr

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val
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385

390

395

400

Leu Tyr Lys Asp Asn Met Gly Val Pro Thr Leu Lys Tyr His Tyr Glu

405

410

Gly Met Ser Val Ala Glu Cys Gly Cys Arg

<210> 8

211> 426
<212> PRT
<213> Artificial Sequence

<220>

420

<223> BMP-9 varient

<400> 8
Met Ala
1

Ile Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser
Asp Ala
Ile Leu
130
Ala Glu
145
His Asp
Asp Ala

Asp Tle

Lys Arg

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195
Trp

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180

Asp

Val

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn
Leu
Gly
165
Ser

Glu

Arg

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135

Val

Val

Thr

Trp

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200

Ser

21

425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185

Thr

Thr

Leu
10

Gly
Gly

Asn

Ser

Gln
Tyr
170
Lys

Leu

Lys

Met

Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr

Glu

Ser

Ala

Gly

Gly

Lys

60

Asp

Arg

Ser

Pro

Glu

140

His

Val

Phe

Val

Lys

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln

Ile

Asp

Val
190

Ser

Lys

415

Gln
15

Gly
Glu

Phe

Ser
95

Met
Lys
Thr

Pro

Gly
175
Ser

Ala

Leu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Ser
160
Thr
Gln

Val

Glu
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Val
225
Val

Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

210
Thr

Pro

His

Ser

Thr

290

Ala

Ser

Trp

Lys

His

370

Gly

Tyr

Met

<210> 9

211>
212>
<213>

<220>

223>

<400> 9
Met Ala Trp Val Trp Thr Leu Leu

1

Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

426
PRT

Artificial Sequence

Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Gln

405
Ala

BMP-9 varient

5

His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

215
Arg

Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375
Val

Gly

Cys

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

Ile Gln Ala Lys Pro Leu Gln Ser

20

Asn Ala His Ser Pro Leu Gly Val

22

Gly Cys

Pro Phe
250

Thr Arg

265

Leu Lys

His Glu
Arg Arg
Leu Arg
Pro Lys
345
Leu Ala
Val His
Thr Lys
Pro Thr
410

Cys Arg
425

Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

220
Thr

Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Phe Leu Met Ala Ala

10

Trp Gly Arg Gly Ser

25

Pro Gly Gly Gly Leu

Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Ile
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Ala GIn Ser

15

Ala Gly Gly

30

Pro Glu His



CN 116096396 A

.1l

14/50 71

Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305

Gly

Gly

Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala

Ser

Trp

35

Asn

Leu

Pro

Thr

Ile

115

Leu

Leu

Leu

Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His

Asp

Leu
Asn
Gln
Thr
100

Ser

Phe

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly

Cys

Ser
340

Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln

325
Trp

Met

Ser

70

Met

Ala

Thr

Ile

150

Ser

Ala

Gly

Ser

His

230

Thr

Glu

Glu

Thr

310

Lys

Ile

Phe
55

Gly
Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Asn
Lys
Ser
Ser
295
Leu

Thr

Ile

40
Leu

Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala

Ser

Ala

23

Glu Asn

Pro Ser

Leu Tyr
90

Ile Val

105

Glu Asp

Pro Arg

Cys Gln

Ile Tyr
170

Thr Lys

185

Thr Leu

Thr Lys

Gly Cys

Pro Phe
250

Thr Arg

265

Leu Lys

His Glu
Arg Arg
Leu Arg

330

Pro Lys
345

Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315

Val

Glu

Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg

Asn

Tyr

45
Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala

Glu

Ala
350

Phe

Arg

Ser

95

Met

Lys

Thr

Pro

Gly

175

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

335
Tyr

Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320

Ile

Glu
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Cys Lys

Lys His
370

Val Gly

385

Leu Tyr

Gly Met

<210> 10

Gly
355
Ala
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence

<220>

Gly

Ile

Ala

Asp

Val
420

Cys

Val

Cys

Asp

405
Ala

<223> BMP-9 varient

<400> 10

Met Ala
1
ITle Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Lys

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn

Leu

Gly
165

Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Phe
Thr
375
Val

Gly

Cys

Leu
Gln
Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135

Val

Val

Pro
360
Leu
Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle

Ser

Val

24

Leu

Val

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro

Cys

Ile

Ala

His

Lys

Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp
Arg

Gln

Tyr
170

Asp
Leu
Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn

155
Asp

Asp
Lys
380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His

Val

Val
365
Phe

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Thr

Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Tle

Asp

Asp

Pro

Thr

Ser

Trp
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr

Pro

Gly
175

Thr
Lys
Val

400
Glu

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser

160
Thr
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Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<210> 11

211>
212>
<213>

<220>

223>

<400> 11

Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

426
PRT

Artificial Sequence

Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient

Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Glu Thr Lys

Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

25

185
Thr

Thr

Gly

Pro

Thr

265

Leu

His

Leu
Pro
345
Lys
Val
Thr

Pro

Cys
425

Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Leu
Ser
205
Asn
Leu
Val
Leu
Ser
285
Thr
Ser
Phe
Glu
Val
365
Phe

Pro

Tyr

Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr
415

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val

400
Glu
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Met
1
Ile
Asn
Thr
Arg
65
Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile

Ser

Val

Ala
Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr

290
Ala

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275

Glu

Ala

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu

Ala

Gly

Trp

Pro

Pro

Lys

Leu

Tyr

85

Pro

Ile

Asn

Leu

Gly

165

Ser

Glu

Arg

Ser

Ser

245

Gly

Gln

Gly

Ser

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His

230

Arg

Thr

Glu

Glu

Thr

Leu
Gln
Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser

295
Leu

Leu Phe Leu

Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser

Ala

26

Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His

Arg

10
Gly

Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys

Glu

Arg

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn

155

Asp

Thr

Glu

Ser

Asp

235

Phe

Leu

Lys

Glu

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp

300
Arg

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys

Asp

Ala

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp

Gly

Gly

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Arg

Ser

160

Thr

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala
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305
Gly

Gly
Cys
Lys
Val
385

Leu

Gly

<210>
211>
212>
<213>

Ser
Trp
Lys
His
370
Gly

Tyr

Met

<220>

223>
<400>

12
426
PRT

Artificial Sequence

His
Asp
Gly
355
Ala
Lys

Lys

Ser

Met Ala Trp

1
Ile

Asn

Thr

Arg

65

Glu

Lys

Asp

Ile

Gln

Ala

Phe

50

Ser

Pro

Ser

Ala

Leu

Ala

His

35

Asn

Leu

Pro

Thr

Ile

115
Leu

Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Gln
325
Trp

Cys

Val

Cys

Asp

405
Ala

BMP-9 varient
12

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro

Ile

Asn

310
Lys

Ile
Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Thr

Ile

Phe

Thr

375

Val

Gly

Cys

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

Ser Leu Arg

Ala
Pro
360
Leu
Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120

Ile

27

Pro
345
Leu
Val
Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105

Glu

Pro

330
Lys

Ala

His

Lys

Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Arg

315
Val

Glu

Asn

Leu

Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn
Tyr
Asp
Lys
380

Ser

Lys

Ala

Gly

Gly

Lys

60

Asp

Arg

Ser

Pro

Glu

Phe
Glu
Val
365
Phe

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125
Gln

Glu
Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110

Gln

Ile

Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met

Lys

Thr

320
Ile

Glu

Thr

Lys

Val

400
Glu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Arg
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Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210> 13

130
Glu

Asp
Ala
Ile
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

211> 426

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Ile
Ala

Asp

Val
420

Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

150

Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

135
Val

Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Ser

Val

Glu

Glu

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

28

Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Gln

Tyr

170

Lys

Leu

Lys

Cys

Phe

250

Arg

Lys

Glu

Arg

330

Lys

Ala

His

Lys

Thr

410
Arg

Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Gln
Leu
Leu

395
Leu

140
His

Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Asp
Asp
Val
190

Ser

Lys

Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Pro

Gly

175

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

335

Tyr

Pro

Thr

Ser

Tyr
415

Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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<212> PRT
<213> Artificial Sequence
220>
<223> BMP-9 varient
<400> 13
Met Ala Trp Val Trp Thr Leu
1 5
Ile Gln Ala Lys Pro Leu Gln
20
Asn Ala His Ser Pro Leu Gly
35
Thr Phe Asn Leu Lys Met Phe
50 55
Arg Ser Leu Asn Leu Ser Gly
65 70
Glu Pro Pro Gln Tyr Met Ile
85
Lys Ser Thr Thr Pro Ala Ser
100
Asp Ala Ile Ser Ile Thr Ala
115
Ile Leu Leu Phe Asn Ile Ser
130 135
Ala Glu Leu Arg Leu Tyr Val
145 150
His Asp Leu Lys Gly Ser Val
165
Asp Ala Trp Asp Ser Ala Thr
180
Asp Ile Gln Asp Glu Gly Trp
195
Lys Arg Trp Val Arg Ser Asp
210 215
Val Thr Val Glu Ser His Arg
225 230
Val Pro Pro Gly Ser Arg Asn
245
Asp His Ser Ser Gly Thr Lys
260

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys

Leu

Glu

29

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly

Pro

Thr
265

Leu

10

Gly

Gly

Asn

Ser

Tyr

90

Val

Asp

Arg

Gln

170

Lys

Leu

Lys

Cys

Phe
250

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235

Phe

Leu

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr

Val

Glu

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp

Phe

Arg
270

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser

255
Glu

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240

Asn

Met



CN 116096396 A

.1l

%=

21/50 7

Tle
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210>
211>
212>
<213>

Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<220>

223>
<400>

14
426
PRT

Artificial Sequence

His
275
Glu
Ala

His

Gly
355
Pro
Lys

Lys

Ser

Glu

Ala

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient
14

Glu Ser

Glu Ser
295

Thr Leu

310

Lys Thr

Tle Ile
Phe Phe
Gln Thr

375
Cys Val
390

Met Gly

Glu Cys

Met Ala Trp Val Trp Thr Leu

1
Ile

Asn

Thr

Arg

65
Glu

Gln Ala Lys

20

Ala His Ser

35

5

Pro

Pro

Leu Gln

Leu Gly

Phe Asn Leu Lys Met Phe

50

Ser Leu Asn

Pro Pro Gln

Leu

Tyr
85

55
Ser Gly
70
Met Ile

Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

Leu
Ser
Val
40

Leu

Val

Asp

30

Leu

His

Arg

Leu

Pro

345

Leu

Val

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu

Pro

Leu

Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Leu
10

Gly
Gly
Asn

Ser

Tyr
90

Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Leu

300

Arg

Asn

Tyr

Asp

Lys

380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp

Arg

Ser
285
Thr
Ser
Phe
Glu
Val
365
Phe

Pro

Tyr

Ala
Ser
Leu
45

Val

Lys

Tyr

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Ala
Ala
30

Pro
Asp

Thr

Thr

Asp

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe

Arg

Ser
95

Gly
His
Ala
320
Ile
Glu
Thr
Lys
Val

400
Glu

Ser

Gly

His

Leu

Val

80
Asp
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Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val

385
Leu

Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370

Gly

Tyr

Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala

Lys

Lys

Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Arg

Ala

Asp

Pro

Ile

Asn

Leu

Gly

165

Ser

Glu

Arg

Ser

Ser

245

Gly

Gln

Gly

Ser

Gln

325

Trp

Cys

Val

Cys

Asp

Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys

390
Met

Ser
Ala
Ser
135
Val

Val

Thr

Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375

Val

Gly

Asn Ile Val

Thr

120

Ile

Ser

Val

Glu

Glu

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

31

105
Glu

Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val

Thr

Pro

Asp

Arg

Gln

Tyr

170

Lys

Leu

Lys

Cys

Phe

250

Lys

Glu

His

Lys

Thr

Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ser
110
Gln
Tle

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Met

Lys

Thr

Pro

Gly

175

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr

Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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405

410

Gly Met Ser Val Ala Glu Cys Gly Cys Arg

<210> 15
211> 42

6

<212> PRT
<213> Artificial Sequence

<220>

420

<223> BMP-9 varient

<400> 15
Met Ala
1

Ile Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Asp Ala

Asp Tle

Lys Arg

210
Val Thr

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195
Trp

Val

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Lys
Asp
180
Asp

Val

Glu

Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu

Arg

Ser

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

150

Ser

Ala

Gly

Ser

His

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135

Val

Val

Thr

Trp

Asp
215

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser

Lys

32

425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr

Thr

Gly

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Gln
Tyr
170
Lys
Leu

Lys

Cys

Met

Arg

Gly

Val

Gln

75

Asn

Phe

His

Asn

155

Asp

Thr

Glu

Ser

Asp

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys

220
Thr

Ala
Ser
Leu
45

Val
Lys
Tyr
Phe
Phe
125
Gln
Val
Leu
Leu
Ser
205

Asn

Leu

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Tle
Asp
Asp
Val
190
Ser

Lys

Asp

415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala

Leu

Ile

Ser

Gly

His

Leu

Val

80

Glu

His

Ser
160
Thr
Gln
Val

Glu

Ser
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225

Val Pro Pro

Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210>
211>
212>
<213>

His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<220>

223>
<400>

16
426
PRT

Artificial Sequence

Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient
16

230
Arg

Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375
Val

Gly

Cys

Met Ala Trp Val Trp Thr Leu

1

5

Ile Gln Ala Lys Pro Leu Gln

20

Asn Ala His Ser Pro Leu Gly

35

Thr Phe Asn Leu Lys Met Phe

Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Arg
Pro

Val

Gly

Leu

Ser

Val
40
Leu

33

Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Phe

Trp
25

Pro

Glu

Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Leu
10

Gly
Gly

Asn

235
Phe

Leu

Lys

Glu

Lys

315

Val

Glu

Asp

Leu

Leu

395
Leu

Met

Arg

Gly

Val

Val
Glu
Leu
Asp
300

Arg

Asn

Asp
Lys
380

Ser

Lys

Ala

Gly

Gly

Lys

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ala

Ser

Leu

45
Val

Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro

Asp

Ser

255

Glu

Asp

Gly

Gly

335

Tyr

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu

Phe

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val

400
Glu

Ser

Gly

His

Leu
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Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly

Gly

Cys

50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser

Trp

Lys

Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu

Ala

His

Gly
355

Asn
Gln
Thr
100

Ser

Phe

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser

340
Gly

Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325

Trp

Cys

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His

230

Thr

Glu

Glu

Thr

310

Lys

Ile

Phe

55
Gly

Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr

Ile

Phe

Val Pro Ser

Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser

Ala

Pro
360

34

Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro

345
Leu

Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330

Lys

Ala

Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val

Glu

Asp

60
Asp

Arg

Ser

Pro

Glu

140

His

Val

Phe

Val

Lys

220

Thr

Val

Glu

Leu

300

Arg

Asn

Tyr

Asp

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val
365

Thr

Thr

Ser

110

Gln

Ile

Asp

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350
Thr

Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Ile
Ser
255
Glu
Asp
Gly
Gly
Asp
335

Tyr

Pro

Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle

Glu

Thr
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Lys His His Lys Val Gln Thr

370

375

Val Gly Lys Ala Cys Cys Val

385

390

Leu Tyr Lys Asp Asp Met Gly

405

Gly Met Ser Val Ala Glu Cys

<210> 17

211> 426
<212> PRT
<213> Artificial Sequence

<220>

420

<223> BMP-9 varient

<400> 17

Met Ala
1
ITle Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Asp Ala

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg

Lys

Asp
180

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn
Leu
Gly

165

Ser

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Leu
Gln
Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135
Val

Val

Thr

Leu Val His

Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser

Val

Glu

35

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys

Ile

Thr
185

Lys
Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr

170
Lys

Leu
Leu

395
Leu

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155

Asp

Thr

Lys Phe Pro Thr

380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val

Phe

Pro Ile Ser

Tyr His Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Tle
Asp

Asp

Val
190

415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly

175

Ser

Lys
Val

400
Glu

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160

Thr

Gln
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Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

Ile
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
Arg
370
Gly

Tyr

Met

<210> 18
211> 42
<212> PR

<213>

<220>

223>

<400> 18
Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser

1

Gln

195

Trp

Val

Pro

Ser

His

275

Glu

Ala

His

Asp

Gly

355

Arg

Lys

Lys

Ser

6
T

Asp

Val

Glu

Gly

Ser

260

Glu

Ala

Gly

Cys

Ser

340

Gly

Lys

Ala

Asp

Val
420

Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient

5

Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Artificial Sequence

Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

36

Thr

Thr

Gly

Pro

Thr

265

Leu

His

Arg

Leu

Pro

345

Leu

Val

Thr

Pro

Cys
425

Leu
Lys
Cys
Phe
250
Arg

Lys

Glu

His
Lys
Thr

410
Arg

10

Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Ser
205
Asn
Leu
Val
Leu
Ser
285
Thr
Ser
Phe
Glu
Val
365
Phe

Pro

Tyr

Ser

Lys

Asp

Phe

Arg

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr
415

15

Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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Ile
Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val

305
Gly

Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290

Ala

Ser

Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu

Ala

His

Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala

Gly

Cys

Pro

Pro

Lys

Leu

Tyr

85

Pro

Ile

Asn

Leu

Gly

165

Ser

Glu

Arg

Ser

Ser

245

Gly

Gln

Gly

Ser

Gln

Leu
Leu
Met
Ser
70

Met
Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr

310
Lys

Gln
Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295

Leu

Thr

Ser Trp Gly

Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala

Ser

37

25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg

Leu

Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu

Arg

Arg

Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys

315
Val

Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300

Arg

Asn

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp

Ala

Glu

Gly

Glu

Phe

Arg

Ser

95

Met

Lys

Thr

Pro

Gly

175

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

Asp

Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala

320
Ile
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Gly Trp

Cys Lys

Lys His
370

Val Gly

385

Leu Tyr

Gly Met

<210> 19

Asp
Gly
355
Arg
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence

<220>

Ser
340
Gly

Lys

Ala

Asp

Val
420

325
Trp

Cys

Val

Cys

Asp

405
Ala

<223> BMP-9 varient

<400> 19

Met Ala
1
ITle Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu

130
Ala Glu

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115

Leu

Leu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle

Asn

Leu

Ile
Phe
Arg
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

Tle
Phe
Thr
375
Val

Gly

Cys

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135
Val

Ala
Pro
360
Arg
Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle

Ser

38

Pro
345
Leu
Val
Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu

Pro

Cys

330
Lys

Ala

His

Lys

Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp

Arg

Gln

Glu

Asp

Leu

Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn

Tyr
Asp
Lys
380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu

140
His

Glu
Val
365
Phe

Pro

Tyr

Ala
Ser
Leu
45

Val
Lys
Tyr
Phe
Phe
125

Gln

Val

Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln

Ile

Asp

335
Tyr

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys

Thr

Pro

Glu

Thr

Lys

Val

400
Glu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Arg

Ser
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145
His

Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210> 20

Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
Pro
370
Gly

Tyr

Met

Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Arg
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

150

Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

39

Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

155
Asp

Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

160
Thr

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val

400
Glu
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<220>
<223> BMP-9

<400> 20

Met Ala Trp

1
Ile

Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val

Asp

Ile

Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His

Ser

Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195
Trp

Val

Pro

Ser

His
275

varient

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser

260
Glu

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245

Gly

Gln

Thr
Leu
Leu
Met
Ser
70

Met
Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg

Thr

Glu

Leu
Gln
Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn

Lys

Ser

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu

Glu

Val
280

40

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr

265
Leu

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250

Arg

Lys

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe

Leu

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val

Glu

Leu

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser
285

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln

Ile

Asp

Val

190

Ser

Lys

Asp

Phe

270
Lys

Gln
15

Gly
Glu

Phe

Ser
95

Met
Lys
Thr

Pro

Gly
175
Ser
Ala
Leu

Ile

Ser
255
Glu

Asp

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn

Met

Gly
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Ser
Val
305
Gly
Gly
Cys
Lys
Val

385
Leu

Gly

<210>
211>
212>
<213>

Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

<220>

223>
<400>

21
426
PRT

Artificial Sequence

Glu

Ala

His

Asp

Gly

355

Ala

Lys

Lys

Ser

Met Ala Trp

1
Ile

Asn
Thr
Arg
65

Glu

Lys

Gln

Ala

Phe

50

Ser

Pro

Ser

Ala

His

35

Asn

Leu

Pro

Thr

Ala

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Val
Lys
20

Ser
Leu
Asn

Gln

Thr
100

Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient
21

Trp
5

Pro
Pro
Lys
Leu
Tyr

85

Pro

Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Ser
295
Leu

Thr

Ile

Thr
375
Val
Gly

Cys

Leu
Gln
Gly
Phe
55

Gly

Ile

Ser

Ser His Glu

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val

Asp

Asn

41

Arg

Leu

Pro

345

Leu

Val

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro

Leu

Ile
105

Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr

90
Val

Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Met
Arg
Gly
Val
Gln
75

Asn

Arg

Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp

Arg

Ser

Thr

Ser

Phe

Glu

Val

365

Tyr

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr

Thr

Ser
110

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser

95
Met

His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Ser
Gly
His
Leu
Val
80

Asp

Glu
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Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

Ile
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Cys
Lys

Lys

Ser

Ser

Phe

Arg

Lys

Asp

180

Asp

Val

Glu

Gly

Ser

260

Glu

Ala

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val

Ile
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Asp
Cys
Asp

405
Ala

Thr
Ile
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Ile
Phe
Gln
Cys
390

Met

Glu

Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375
Val

Gly

Cys

Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro
Val

Gly

42

Glu

Pro

Cys

Ile

Thr

185

Thr

Thr

Gly

Pro

Thr

265

Leu

His

Arg

Leu

Pro

345

Cys

Asp

Thr

Pro

Cys

Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Phe
125
Gln
Val
Leu
Leu
Ser
205
Asn
Leu
Val
Leu
Ser
285
Thr
Ser
Phe
Glu
Val
365
Phe

Pro

Tyr

Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Ile
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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<210> 22
211> 42

6

<212> PRT
<213> Artificial Sequence

<220>

420

<223> BMP-9 varient

<400> 22
Met Ala
1

Ile Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Asp Ala

Asp Tle

Lys Arg
210

Val Thr

225

Val Pro

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp

Val

Pro

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Lys

Asp

180

Val

Glu

Gly

Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg

Ser

Ser

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His
230

Leu
Gln
Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215

Arg

Asn

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys

Leu

43

425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr

Gly

Pro

Leu

10

Gly

Gly

Asn

Ser

Tyr

90

Val

Asp

Arg

Gln

170

Lys

Leu

Lys

Cys

Phe

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp

235
Phe

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220

Thr

Val

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys

Asp

Phe

Gln
15

Gly
Glu

Phe

Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu

Ile

Ser

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser

240

Asn
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245 250 255
Asp His Ser Ser Gly Thr Lys Glu Thr Arg Leu Glu Leu Arg Glu Met
260 265 270
Ile Ser His Glu Gln Glu Ser Val Leu Lys Lys Leu Ser Lys Asp Gly
275 280 285
Ser Thr Glu Ala Gly Glu Ser Ser His Glu Glu Asp Thr Asp Gly His
290 295 300
Val Ala Ala Gly Ser Thr Leu Ala Arg Arg Lys Arg Ser Ala Gly Ala
305 310 315 320
Gly Ser His Cys Gln Lys Thr Ser Leu Arg Val Asn Phe Glu Asp Ile
325 330 335
Gly Trp Asp Ser Trp Ile Ile Ala Pro Lys Glu Tyr Glu Ala Tyr Glu
340 345 350
Cys Lys Gly Gly Cys Phe Phe Pro Leu Ala Asp Asp Val Thr Pro Thr
355 360 365
Lys His Ala Ile Val GIn Thr Leu Val His Leu Lys Cys Gly Gly Lys
370 375 380
Val Gly Lys Ala Cys Cys Val Pro Thr Lys Leu Ser Pro Ile Ser Val
385 390 395 400
Leu Tyr Lys Asp Asp Met Gly Val Pro Thr Leu Lys Tyr His Tyr Glu
405 410 415
Gly Met Ser Val Ala Glu Cys Gly Cys Arg
420 425
<210> 23
211> 426
<212> PRT
<213> Artificial Sequence
220>
<223> BMP-9 varient
<400> 23
Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser
1 5 10 15
Ile Gln Ala Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser Ala Gly Gly
20 25 30
Asn Ala His Ser Pro Leu Gly Val Pro Gly Gly Gly Leu Pro Glu His
35 40 45
Thr Phe Asn Leu Lys Met Phe Leu Glu Asn Val Lys Val Asp Phe Leu
50 55 60
Arg Ser Leu Asn Leu Ser Gly Val Pro Ser Gln Asp Lys Thr Arg Val

44
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65
Glu

Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly

Cys

Lys

Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp

Lys

His
370

Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly

355
Cys

Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340

Gly

Ile

Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp

Cys

Asp

70
Met

Ala
Thr
Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle

Phe

Gln

Ile

Ser

Ala

Ser

135

Val

Val

Thr

Lys

Ser

Ser

295

Leu

Thr

Ile

Phe

Thr
375

Asp Leu Tyr

Asn

Thr

120

Ile

Ser

Val

Glu

Glu

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360
Leu

45

Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345

Cys

Asp

90
Val

Asp

Arg

Gln

Tyr

170

Lys

Leu

Lys

Cys

Phe

250

Arg

Lys

Glu

Arg

330

Lys

Ala

His

75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu

Asp

Leu

Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr

Asp

Lys
380

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365
Phe

Thr
Ser
110
Gln

Ile

Asp

Val
190
Ser
Lys
Asp
Phe
270
Lys
Asp
Ala
Glu
Ala
350

Thr

Pro

Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr

Pro

Thr

80
Asp

Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu

Thr

Lys
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Val Gly Lys Asp Cys Cys Val

385

390

Leu Trp Lys Asp Asp Met Gly

405

Gly Met Ser Val Ala Glu Cys

<210> 24

211> 426
<212> PRT
<213> Artificial Sequence

<220>

420

<223> BMP-9 varient

<400> 24

Met Ala
1
ITle Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser
Asp Ala
Ile Leu

130
Ala Glu

145
His Asp

Asp Ala

Asp Tle

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Gln
195

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp

180
Asp

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn
Leu
Gly
165

Ser

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

150

Ser

Ala

Gly

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135

Val

Val

Thr

Trp

Pro Thr Lys Ile Ser Pro Ile Ser Val

395

400

Val Pro Thr Leu Lys Tyr His Tyr Glu

410

Gly Cys Arg

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val

Glu

Glu
200

46

425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr

185
Thr

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Gln
Tyr
170

Lys

Leu

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp

Thr

Glu

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val

Phe

Val

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser
205

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val

190

Ser

415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175

Ser

Ala

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr

Gln

Val
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Lys
Val

225
Val

Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210>
211>
212>
<213>

Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Trp

Met

<220>

223>
<400>

25
426
PRT

Artificial Sequence

Trp

Val

Pro

Ser

His

275

Glu

Ala

His

Asp

Gly

355

Ala

Lys

Lys

Ser

Val

Glu

Gly

Ser

260

Glu

Ala

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Asp

405
Ala

BMP-9 varient
25

Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Ala

Gly

Cys

Ser Thr Lys

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Cys

Phe
250
Arg

Lys

Glu

Arg

Arg

330

Lys

Ala

His

Pro

Thr

410
Arg

Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Cys

Pro

Tyr

Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Gly

Ile

His

Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Gly

Ser

Tyr
415

Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala Gln Ser

1

5

10

15

Ile Gln Ala Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser Ala Gly Gly

20

47

25

30
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Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305

Gly

Gly

Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala

Ser

Trp

His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu

Ala

His

Ser
Leu
Asn
Gln
Thr
100

Ser

Phe

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly

Cys

Ser

Pro
Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln

325
Trp

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His

230

Thr

Glu

Glu

Thr

310

Lys

Ile

Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu

Thr

Ile

Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser

Ala

48

Pro Gly

Glu Asn

Pro Ser

Leu Tyr
90

Ile Val

105

Glu Asp

Pro Arg

Cys Gln

Ile Tyr
170

Thr Lys

185

Thr Leu

Thr Lys

Gly Cys

Pro Phe
250

Thr Arg

265

Leu Lys

His Glu

Arg Arg

Leu Arg

330
Pro Lys

Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315

Val

Glu

Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg

Asn

Tyr

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Pro

Asp

Thr

Thr

Ser

110

Gln

Ile

Asp

Asp

Val

190

Ser

Lys

Asp

Phe

Arg

270

Lys

Asp

Ala

Glu

Ala

Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp

335
Tyr

His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320

Ile

Glu
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Cys Lys

Lys His
370

Val Gly

385

Leu Tyr

Gly Met

<210> 26

Gly
355
Ala
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence

<220>

340
Gly

Ile

Ala

Asp

Val
420

Cys

Val

Cys

Asp

405
Ala

<223> BMP-9 varient

<400> 26

Met Ala
1
ITle Gln

Asn Ala

Thr Phe
50

Arg Ser

65

Glu Pro

Lys Ser

Asp Ala

Ile Leu
130

Ala Glu

145

His Asp

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu

Leu

Leu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe

Arg

Lys

Trp
5
Pro
Pro
Lys
Leu
Tyr
85
Pro
Tle
Asn

Leu

Gly

Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Phe
Thr
375
Val

Gly

Cys

Leu
Gln
Gly
Phe
55

Gly
Tle
Ser
Ala
Ser
135

Val

Val

Pro
360
Leu
Pro

Val

Gly

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser

Val

49

345
Leu

Val

Thr

Pro

Cys
425

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro

Cys

Ile

Ala

His

Lys

Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val
Asp
Arg

Gln

Tyr

Ala
Leu
Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn

155
Asp

Asp
Lys
380

Ser

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His

Val

Val
365
Phe

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

350
Thr

Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Tle

Asp

Asp

Pro

Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr

Pro

Gly

Thr
Lys
Val

400
Glu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Ser
160
Thr
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Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210> 27

Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

211> 426
<212> PRT
<213> Artificial Sequence
220>
<223> BMP-9 varient

Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

165

Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Ala

405
Ala

Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Ile
Phe
Thr
375
Val

Gly

Cys

Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser
Ala
Ser
Ala
Pro
360
Leu
Pro

Val

Gly

50

Thr
185
Thr
Thr
Gly
Pro
Thr
265

Leu

His

Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

170
Lys

Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Asp
Leu
Leu

395
Leu

Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Leu
Ser
205
Asn
Leu
Val
Leu
Ser
285
Thr
Ser
Phe
Glu
Val
365
Phe

Pro

Tyr

Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys
Asp
Ala
Glu
Ala
350
Thr
Pro

Ile

His

175

Ser

Ala

Leu

Ile

Ser

255

Glu

Asp

Gly

Gly

Asp

335

Tyr

Pro

Thr

Ser

Tyr
415

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala

320

Ile

Glu

Thr

Lys

Val

400
Glu
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<400> 27

Met Ala Trp

1
Ile

Asn
Thr
Arg
65

Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp

Ile

Ser

Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser

Thr
290

Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His

275
Glu

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260

Glu

Ala

Trp
Pro
Pro
Lys
Leu
Tyr
85

Pro
Tle
Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly

Gln

Gly

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

150

Ser

Ala

Gly

Ser

His

230

Thr

Glu

Glu

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ser

135

Val

Val

Thr

Trp

Asp

215

Asn

Lys

Ser

Ser
295

Leu
Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val

280

Ser

51

Phe
Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265

Leu

His

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg

Lys

Glu

Met
Arg
Gly
Val
Gln
75

Asn
Arg
Phe
His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu

Lys

Glu

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu

Leu

Asp
300

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285
Thr

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270

Lys

Asp

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu

Asp

Gly

Ser
Gly
His
Leu
Val
80

Asp
Glu
His
Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met

Gly

His
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Val
305
Gly
Gly
Cys
Lys
Val

385
Leu

Gly

<210>
211>
212>
<213>

Ala

Ser

Trp

Lys

His

370

Gly

Tyr

Met

<220>

223>
<400>

28
426
PRT

Artificial Sequence

Ala

His

Asp

Gly

355

Ala

Lys

Lys

Ser

Met Ala Trp

1
Ile

Asn
Thr
Arg
65

Glu

Lys

Asp

Gln

Ala

Phe

50

Ser

Pro

Ser

Ala

Ala

His

35

Asn

Leu

Pro

Thr

Ile
115

Gly

Cys

Ser

340

Gly

Ile

Ala

Asp

Val
420

Val
Lys
20

Ser
Leu
Asn
Gln
Thr

100

Ser

Ser

Gln
325
Trp

Cys

Val

Cys

Asp

405
Ala

BMP-9 varient
28

Trp
5
Pro
Pro
Lys
Leu
Tyr
85

Pro

Ile

Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Leu

Thr

Ile

Phe

Thr

375

Val

Gly

Cys

Leu

Gln

Gly

Phe

95

Gly

Ile

Ser

Ala

Ala Arg Arg

Ser
Ala
Pro
360
Leu
Pro

Val

Gly

Leu

Ser

Val

40

Leu

Val

Asp

Asn

Thr
120

52

Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Phe

Trp
25

Pro

Glu

Pro

Leu

Ile

105
Glu

Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

Leu
10

Gly
Gly
Asn
Ser
Tyr
90

Val

Asp

Lys
315
Val
Glu
Glu
Leu
Leu

395
Leu

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Ala

Gly

Gly

Lys

60

Asp

Arg

Ser

Pro

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe
125

Ala
Glu
Ala
350
Thr
Pro

Ile

His

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser

110
Gln

Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met

Lys

Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu

Ser

Gly

His

Leu

Val

80

Asp

Glu

His
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Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile
Ser
Val
305
Gly
Gly
Cys
Lys
Val
385

Leu

Gly

<210> 29

Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr
290
Ala
Ser
Trp
Lys
His
370
Gly

Tyr

Met

Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275
Glu
Ala
His
Asp
Gly
355
Ala
Lys

Lys

Ser

Phe

Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu
Ala
Gly
Cys
Ser
340
Gly
Tle
Ala

Asp

Val
420

Asn
Leu
Gly
165
Ser
Glu
Arg
Ser
Ser
245
Gly
Gln
Gly
Ser
Gln
325
Trp
Cys
Val
Cys
Ala

405
Ala

Tle
Tyr
150
Ser
Ala
Gly
Ser
His
230
Arg
Thr
Glu
Glu
Thr
310
Lys
Tle
Phe
Gln
Cys
390

Met

Glu

Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser
295
Leu
Thr
Tle
Phe
Thr
375
Val

Gly

Cys

Ile Pro Arg

Ser

Val

Glu

Glu

200

Ser

Lys

Leu

Glu

Val

280

Ser

Ala

Ser

Ala

Pro

360

Leu

Pro

Val

Gly

53

Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His
Arg
Leu
Pro
345
Leu
Val
Thr

Pro

Cys
425

Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys
Glu
Arg
Arg
330
Lys
Ala
His
Lys
Thr

410
Arg

His
Asn
155
Asp
Thr
Glu
Ser
Asp
235
Phe
Leu
Lys
Glu
Lys
315
Val
Glu
Ala
Leu
Leu

395
Leu

Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp
300
Arg
Asn
Tyr
Asp
Lys
380

Ser

Lys

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Phe

Glu

Val

365

Phe

Pro

Tyr

Ile

Asp

Asp

Val

190

Ser

Lys

Asp

Phe

270

Lys

Asp

Ala

Glu

Ala

350

Thr

Pro

Ile

His

Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp
Gly
Gly
Asp
335
Tyr
Pro
Thr

Ser

Tyr
415

Arg
Ser
160
Thr
Gln
Val
Glu
Ser
240
Asn
Met
Gly
His
Ala
320
Tle
Glu
Thr
Lys
Val

400
Glu
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211> 24
<212> PR

T

<213> Artificial Sequence

<220>

<223> BMP-9 varient

<400> 29

Phe Phe Pro Leu Ala Asp Asp Val Thr Pro Thr Lys His Ala Ile Val

1

5

Gln Thr Leu Val His Leu Lys Phe

<210> 30
211> 24
<212> PR

3
T

20

<213> Artificial Sequence

<220>
223> Fc
<400> 30
Met Ala
1

Ile Gln

Gly Pro

Ile Ser

50
Glu Asp
65

His Asn

Arg Val

Lys Glu

Glu Lys
130

Tyr Thr

145

Leu Thr

Trp

Ala

Ser

35

Arg

Pro

Ala

Val

115

Thr

Leu

Cys

Val

His

20

Val

Thr

Glu

Lys

Ser

100

Lys

Ile

Pro

Leu

Trp

Thr

Phe

Pro

Val

Thr

85

Val

Cys

Ser

Pro

Val
165

Thr

Cys

Leu

Glu

Lys

70

Lys

Leu

Lys

Lys

Ser

150
Lys

Leu

Pro

Phe

Val

95

Phe

Pro

Thr

Val

Ala

135

Gly

Leu
Pro
Pro
40

Thr
Asn
Arg
Val
Ser
120
Lys

Asp

Phe

54

Phe
Cys
25

Pro

Cys

Glu
Leu
105
Asn

Gly

Glu

10

Leu
10
Pro

Lys

Val

Glu
90

His
Lys
Gln

Leu

Pro
170

Met

Ala

Pro

Val

Val

75

Gln

Gln

Ala

Pro

Thr

155

Ser

Ala
Pro
Lys
Val
60

Asp
Tyr
Asp
Leu
Arg
140

Lys

Asp

Ala
Glu
Asp
45

Asp
Gly
Asn
Trp
Pro
125
Glu

Asn

Ile

Ala

Leu

30

Thr

Val

Val

Ser

Leu

110

Ala

Pro

Gln

Ala

15

Gln

15

Leu

Leu

Ser

Glu

Thr

95

Asn

Pro

Gln

Val

Val
175

Ser

Gly

Met

His

Val

80

Tyr

Gly

Ile

Val

Ser

160
Glu
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Trp Glu

Val Leu

Asp Lys
210

His Glu

225

Pro Gly

<210> 31
211> 15

Ser
Asp
195
Ser

Ala

Lys

<212> PRT
<213> Artificial Sequence

<220>

<223> Linker
<400> 31

Asn Gly Gln

180

Ser Asp Gly

Arg Trp Gln

Leu His Asn

230

Pro Glu Asn Asn Tyr Lys Thr

185

Ser Phe Phe Leu Tyr Ser Lys

200

205

Gln Gly Asn Val Phe Ser Cys

215

220

His Tyr Thr Gln Lys Ser Leu

235

Thr
190
Leu

Ser

Ser

Pro

Thr

Val

Leu

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

<210> 32

<211> 368
<212> PRT
<213> Artificial Sequence

<220>

5

<223> BMP-Fc¢ fusion

<400> 32

Met Ala Trp Val

1
ITle Gln

Gly Pro

Ile Ser

50
Glu Asp
65

His Asn

Arg Val

Ala
Ser
35

Arg
Pro

Ala

Val

His
20

Val
Thr
Glu

Lys

Ser
100

Pro

Val

Thr
85
Val

Thr

Cys

Leu

Glu

Lys

70

Lys

Leu

Leu

Pro

Phe

Val

95

Phe

Pro

Thr

Leu
Pro
Pro
40

Thr
Asn

Arg

Val

55

Phe
Cys
25

Pro
Cys
Trp

Glu

Leu
105

10

Leu
10

Pro

Lys

Val

Tyr

Glu

90
His

Met

Ala

Pro

Val

Val

75

Gln

Gln

Ala
Pro
Lys
Val
60

Asp

Tyr

Asp

Ala
Glu
Asp
45

Asp

Gly

Asn

Ala

Leu

30

Thr

Val

Val

Ser

Leu
110

15

Gln
15
Leu

Leu

Ser

Glu

Thr

95

Asn

Pro

Val

Met

Ser
240

Ser
Gly
Met
His
Val
80

Tyr

Gly
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Lys
Glu
Tyr
145
Leu
Trp
Val
Asp
His
225
Pro
Gly
Val
Glu
Asp
305
Leu

Leu

Leu

<210>
211>
212>
<213>

Glu
Lys
130
Thr
Thr
Glu
Leu
Lys
210
Glu
Gly
Ser
Asn
Tyr
290
Asp
Lys

Ser

Lys

<220>

223>
<400>

33
665
PRT

Artificial Sequence

Tyr
115
Thr
Leu
Cys
Ser
Asp
195
Ser
Ala
Lys
Ser
Phe
275
Glu
Val
Phe

Pro

Tyr
355

Lys
Ile
Pro
Leu
Asn
180
Ser
Arg
Leu
Gly
Ala
260
Glu
Ala
Thr
Pro
Ile

340
His

Cys
Ser
Pro
Val
165
Gly
Asp
Trp
His
Gly
245
Gly
Asp
Tyr
Pro
Thr
325

Ser

Tyr

BMP-Fc¢ fusion
33

Lys
Lys
Ser
150
Lys
Gln
Gly
Gln
Asn
230
Gly
Ala
Ile
Glu
Thr
310
Lys

Val

Glu

Val
Ala
135
Arg
Gly
Pro
Ser
Gln
215
His
Gly
Gly
Gly
Cys
295
Lys
Val

Leu

Gly

Ser
120
Lys
Asp
Phe
Glu
Phe
200
Gly
Tyr
Ser
Ser
Trp
280
Lys
His
Gly

Tyr

Met
360

56

Asn

Gly

Glu

Tyr

Asn

185

Phe

Asn

Thr

Gly

His

265

Gly

Ala

Lys

Lys

345

Ser

Lys
Gln
Leu
Pro
170
Asn
Leu
Val
Gln
Gly
250
Cys
Ser
Gly
Tle
Ala
330

Asp

Val

Ala
Pro
Thr
155
Ser
Tyr
Tyr
Phe
Lys
235
Gly
Gln
Trp
Cys
Val
315
Cys

Asp

Ala

Leu
Arg
140
Lys
Asp
Lys
Ser
Ser
220
Ser
Gly
Lys
Ile
Phe
300
Gln
Cys

Met

Glu

Pro
125
Glu
Asn
Tle
Thr
Lys
205
Cys
Leu
Ser
Thr
Tle
285
Phe
Thr
Val

Gly

Cys
365

Ala

Pro

Gln

Ala

Thr

190

Leu

Ser

Ser

Gly

Ser

270

Ala

Pro

Leu

Pro

Val

350
Gly

Pro
Gln
Val
Val
175
Pro
Thr
Val
Leu
Gly
255
Leu
Pro
Leu
Val
Thr
335

Pro

Cys

Tle
Val
Ser
160
Glu
Pro
Val
Met
Ser
240
Gly
Arg
Lys
Ala
His
320
Lys

Thr

Arg
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Met
1
Ile
Asn
Thr
Arg
65
Glu
Lys
Asp
Ile
Ala
145
His
Asp
Asp
Lys
Val
225
Val
Asp
Ile

Ser

Val

Ala
Gln
Ala
Phe
50

Ser
Pro
Ser
Ala
Leu
130
Glu
Asp
Ala
Tle
Arg
210
Thr
Pro
His
Ser
Thr

290
Ala

Trp
Ala
His
35

Asn
Leu
Pro
Thr
Tle
115
Leu
Leu
Leu
Trp
Gln
195
Trp
Val
Pro
Ser
His
275

Glu

Ala

Val
Lys
20

Ser
Leu
Asn
Gln
Thr
100
Ser
Phe
Arg
Lys
Asp
180
Asp
Val
Glu
Gly
Ser
260
Glu

Ala

Gly

Trp

Pro

Pro

Lys

Leu

Tyr

85

Pro

Ile

Asn

Leu

Gly

165

Ser

Glu

Arg

Ser

Ser

245

Gly

Gln

Gly

Ser

Thr

Leu

Leu

Met

Ser

70

Met

Ala

Thr

Ile

Tyr

150

Ser

Ala

Gly

Ser

His

230

Arg

Thr

Glu

Glu

Thr

Leu
Gln
Gly
Phe
55

Gly
Ile
Ser
Ala
Ser
135
Val
Val
Thr
Trp
Asp
215
Arg
Asn
Lys
Ser
Ser

295
Leu

Leu Phe Leu

Ser
Val
40

Leu
Val
Asp
Asn
Thr
120
Tle
Ser
Val
Glu
Glu
200
Ser
Lys
Leu
Glu
Val
280
Ser

Ala

57

Trp
25

Pro
Glu
Pro
Leu
Tle
105
Glu
Pro
Cys
Tle
Thr
185
Thr
Thr
Gly
Pro
Thr
265
Leu
His

Arg

10
Gly

Gly
Asn
Ser
Tyr
90

Val
Asp
Arg
Gln
Tyr
170
Lys
Leu
Lys
Cys
Phe
250
Arg
Lys

Glu

Arg

Met

Arg

Gly

Val

Gln

75

Asn

Arg

Phe

His

Asn

155

Asp

Thr

Glu

Ser

Asp

235

Phe

Leu

Lys

Glu

Lys

Ala
Gly
Gly
Lys
60

Asp
Arg
Ser
Pro
Glu
140
His
Val
Phe
Val
Lys
220
Thr
Val
Glu
Leu
Asp

300
Arg

Ala

Ser

Leu

45

Val

Lys

Tyr

Phe

Phe

125

Gln

Val

Leu

Leu

Ser

205

Asn

Leu

Val

Leu

Ser

285

Thr

Ser

Ala
Ala
30

Pro
Asp
Thr
Thr
Ser
110
Gln
Ile
Asp
Asp
Val
190
Ser
Lys
Asp
Phe
Arg
270
Lys

Asp

Ala

Gln
15

Gly
Glu
Phe
Arg
Ser
95

Met
Lys
Thr
Pro
Gly
175
Ser
Ala
Leu
Tle
Ser
255
Glu
Asp

Gly

Gly

Ser

Gly

His

Leu

Val

80

Asp

Glu

His

Arg

Ser

160

Thr

Gln

Val

Glu

Ser

240

Asn

Met

Gly

His

Ala
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305
Gly

Gly

Cys

Lys

Val

385

Leu

Gly

Gly

Ala

Pro

465

Val

Val

Gln

Gln

Ala

545

Pro

Thr

Ser

Tyr

Ser
Trp
Lys
His
370
Gly
Tyr
Met
Gly
Pro
450
Lys
Val
Asp
Tyr
Asp
530
Leu
Arg
Lys

Asp

Lys
610

His
Asp
Gly
355
Ala
Lys
Lys
Ser
Gly
435
Glu
Asp
Asp
Gly
Asn
515
Trp
Pro
Glu
Asn
Ile

595
Thr

Cys
Ser
340
Gly
Tle
Ala
Asp
Val
420
Ser
Leu
Thr
Val
Val
500
Ser
Leu
Ala
Pro
Gln
580

Ala

Thr

Gln
325
Trp
Cys
Val
Cys
Asp
405
Ala
Gly
Leu
Leu
Ser
485
Glu
Thr
Asn
Pro
Gln
565
Val

Val

Pro

310
Lys

Ile

Phe

Gln

Cys

390

Met

Glu

Gly

Gly

Met

470

His

Val

Tyr

Gly

Ile

550

Val

Ser

Glu

Pro

Thr
Ile
Phe
Thr
375
Val
Gly
Cys
Gly
Gly
455
Ile
Glu
His
Arg
Lys
535
Glu
Tyr
Leu

Trp

Val
615

Ser Leu Arg

Ala
Pro
360
Leu
Pro
Val
Gly
Gly
440
Pro
Ser
Asp
Asn
Val
520
Glu
Lys
Thr
Thr
Glu

600
Leu

58

Pro
345
Leu
Val
Thr
Pro
Cys
425
Ser
Ser
Arg
Pro
Ala
505
Val
Tyr
Thr
Leu
Cys
585

Ser

Asp

330
Lys

Ala
His
Lys
Thr
410
Arg
His
Val
Thr
Glu
490
Lys
Ser
Lys
Ile
Pro
570
Leu

Asn

Ser

315
Val

Glu
Asp
Leu
Leu
395
Leu
Gly
Thr
Phe
Pro
475
Val
Thr
Val
Cys
Ser
555
Pro
Val

Gly

Asp

Asn
Tyr
Asp
Lys
380
Ser
Lys
Gly
Cys
Leu
460
Glu
Lys
Lys
Leu
Lys
540
Lys
Ser
Lys

Gln

Gly
620

Phe
Glu
Val
365
Phe
Pro
Tyr
Gly
Pro
445
Phe
Val
Phe
Pro
Thr
525
Val
Ala
Arg
Gly
Pro

605

Ser

Glu
Ala
350
Thr
Pro
Tle
His
Gly
430
Pro
Pro
Thr
Asn
Arg
510
Val
Ser
Lys
Asp
Phe
590

Glu

Phe

Asp
335
Tyr
Pro
Thr
Ser
Tyr
415
Ser
Cys
Pro
Cys
Trp
495
Glu
Leu
Asn
Gly
Glu
575
Tyr

Asn

Phe

320
Ile

Glu

Thr

Lys

Val

400

Glu

Gly

Pro

Lys

Val

480

Tyr

Glu

His

Lys

Gln

560

Leu

Pro

Asn

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

625 630 635 640
Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
645 650 655
Lys Ser Leu Ser Leu Ser Pro Gly Lys
660 665

59
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