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i5 5 B

(iv) @I FEPTAN BRI T 2R 0B 4 ffd 5 Phex . Dmp1 . Dkk 1 Fll/ B Sos t [ 1A o
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H5BWPHIZE & o
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(1) BT I B I N B S B AAE 5

(i1) frid s T 5L R i —FhEl 2 Fh . -

(a) ‘B RFAHE K 5

(b) B2 FEXG I s

(c) ‘B /INEHCE (Th.N) ¥

(d) B /NFEEFE (Th. Th) #4010

(e) ‘B /INGEIEIB (Tb. Sp) 48/ 5

() ‘B4 o 2% FE 14 I s

() ‘Bl b 2% FE 14 5

(h) B FE 3 s A0

(1) Brom e

(111) BT 732 F T 38 I A 52 0 1 B T R

(iv) Brids 7532 T B AR T I8 52 303 1 B WAL

(v) Frid 51 F T s B 5238038 A 00 B i . (B T s )

(vi) BT i 7590 T BEAR AT I8 52 03 I i 4 B (BRI B S )

(vii) Fradk 7732 FH 9 e Bk 328 vh i) B e i

(viii) PR 75 T4 m i id 2l b i TR A i BN R v ik (PINP) 5

(ix) Brid 7792 T4 i B it 52 60 o i TRY B i C AR sy JBA: (CTX) 5 B

(x) ik 51 T 3G i =2 3038 A i i 4

5. MRIEAT—BI R BR R T iR 38 B, Hodr, BT IR 75 V2 6045 ) B i 52 303 i FH A A
A Dkk18GE L RAFE DL
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9. HRAR AR ZE R 1AI6 2 8 AT — I IR (I B BN 77, o, B 77 v 60456 ) BT I =2 13 it
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PR 3 Dkk18E AL RABEN 7 .

10. —Fhes AR RLEE A BUP) B FA, H TG I7 BB N B s 52 il # i
I3 B8 L 1) 7 4 FRASE S BT O 9 B ) BT IR 52 K 3 it FH 45 & BMP YRR, R, BT 5]
Ll T r2-ECD 3% 4 X BMPH 45 4, H A rp , 3 i T iR BMP A~ 5 B 5 995 505 .

11 ARSEACRZESR 10 BT (551, e, i 3K 7] 22 BMPHRE 3R 771 o

12 AR BRI ZR 108 11 (1357, b, BT i BMP A& BMP2 .4, 687 .

13 AR AR LR 102 1 29 AE — AT IR 1l 7], Fod, BT iR 55 S5 BMP2 .4 6 FH 7 HR 1 —
AN ZANERATIH 45 A T Ak B 1 AN/ BBMPR 5 BT IR BMPH 25 & B 5 Z1

14 AREBCR R 102 13H AT —TUAT IR (16057, o rp, BT iR G T r2 f R 3 (T r2-
ECD) ATk He A, £ 5 88 8 M6 B A dE B i 150

15 AR HEBCREE R 1A R (6077, Forp, Bivad 88 350 72 FH T4 e 4 SRR 48 52 3
3 BA ) 2 3 B IE KR o s AT A, BTl B8 3005318 A PiAAFe X 5B 2 % (PEG) #8457 -
IR S g B LI N = R e = e i

16 AR FEACFINZE SR 108 159 AT — TRl (19 3 7] FL b, BT I 922 995 B0 190 2 1 92 9 B
o

17 ARHEAT— FT IR AR ZE SR Bk B 15 50550 s 71 sl R) , e, i e o B 40 A

(a) FEEALNE I BT I 5

(b) 345995 BB T2 BT B I B 190 5 B

() BB B L AT ik b 2 7 54k (HO) i Bl 0 , B3R T M B AL 4P 4 R B A
R (FOP) <5 B L. o

18 ARFEAUFEE R 17 B i B F5 550 B sh 7 ), Hed, Bt 5 95 505 e 5 JULAYHO
Van Buchem’pg FUAEAL P B 4097 -

19 R P BUR ZLR 1A 10 2 18 H AT — T T b B3 B 71, Hod, frid mik B de 5
T2 A7) S 3R 75 [7) B BT 3 1) B i 52 3038 it FH AR B R 3244 v (RAR- v ) B3l 77 (T
i ZARIT) -

20 AR AR EE R 110 Z 19 AL — TFT IR (1 3 sh 7 S 71, oA, Bk v e s 5
T 2320 751 A3 77 ) B SO b ) Bridk 5238038 it FHBMP 5 = % S5 P71

21 AR HEARNEL R 102 20 AT — LA IR (AR, Forp, BT I 5 vE Ml BT ik 52 43 H 1 3R
B o

22 MRHEARNEL R 102 21 AT — T IR (R, Fo b, BT ik 5 vE M BT ik 52 403 H 1 3R
B AT A% -

23 MR EE R 10 2 22 FAE — T IR {57, b, Bt 95 3 B30 000 A2 BMP-2155 3 [
HO . BMP-4175 5 #*JHO . BMP-6 1 ‘3 [fJHO . B BMP- 75 F [1HO »
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BT a7 BRIV R E B 2095 A FEEn 7

BRARGE
[0001] A B8 RAFALNELRIA R IZ W 6 T7 BB o A K W 0 e FH T i PR S BRA R
FRRL A I D RERE RS AR 67 T A I 2k R 1 2 AR 241 771 o

EREA

[0002]  *LEkER 3242 (Tfr2) FEAE N 3Rk . Bl BRI SRAF I Hi-TE r2 5k 2 il 3Rk 45
H) . 54m, 1B1 (MyBioSource,MBS833691) .3C5 (Abnova,H00007036-M01) .CY-TFR (Abnova,
MAB6780) A1B-6 (Santa Cruz Biotechnology,sc376278) .353816 (R&D Systems,MAB3120)
FI9F8 1C11 (Santa Cruz Biotechnology,sc32271) .

LZBARR

[0003]  FEZE—Hai& H , AR WIPS K AR 2 W RN/ BRI Ji R MR Bk A R A A2 5 9
fERMEA REE A AR T S FEUE , I B T AE 2 B fa o7 5 R 1 sl dh & v
Bl Ak 2 0 R A T 25 0 G40

[0004]  FEZE —AiE R, AR BV S T A0 B S R AR U 21 L AN IE i D e R AS 1V 9T
158 P 2 i 1 S AR 240 5

[0005] PRk, AR BHERAE T .-

[0006]  HA 5SEQ ID NO. 1A P21 EAH £ /570.75.80.85.90.95.96.97.98899 % [ [7] —
PER R LR 7 51 1 2R 1 3L A B T AE 2 W Ra 7 SRR I Bl 4k & A A 1 5 95 PR A6
[0007]  fL&%ISEQ ID NO.18ESEQ ID NO. 2[R , T Ei2 W f/ 86 )7 JR R 1 B 4k
R MEAEAL S R A

[0008]  FHF-¥A97 & < R AR X 8L AN /B I Th RE B 15 1 #4811 2 Ak 29 i1 771 o

B3 152 R

[0009]  [&]1:BMP (1) X BT I 82 1) s B 4 (A F12) - BMP4S & BMP3Z 4 (BMPR-T (2)
BUBMPR-11 (3)) , 1T 51 & 115 54 S 08¢ (Smad & 1 (6) FIMAPELHE (7) FIRERR 1L (8)) , iX il
o R AR R R (9) R IR B R (10) JBMP (1) 5Tfr2a (4) 45 & KRB % () .
MRIEAKHKEE 6) X BT (10) B2 i) EtEise G Fi) AREAR KB EE (6)
ZE4BMP (1) , B S5 BMPEZ 4k (BMPR-T (2) BZBMPR-11 (3)) M 45 & R KA I H A BIH & ik o
[o010] |27~ 1 BMP SR ¥ A & B 1) B 1 1 45 A [ SPRIN & » K1 2A 2. 7% 1 BMP-2 . BMP—4,
BMP-6 MIBMP-7 5 Tfr2-ECDI) 4 & - B 2B 7 | 5 BMPR-T T MIBMPR-TAM] 45 & 7K P AHEL , £ T
BMP—-2 . BMP—4 . BMP—6 FIBMP-7 ) B /R i & , % 5 Tf r2-ECDHI 45 & 7K P I &AL

[0011] [ 3/8 B i &7~ T BMP-2-35 4+ MEELTSA (BT A28 W B 52) = B T-BMP (1) , I 42
BMP-2 53R Pifa (11) 4 & il piik (12) SBMP-2/) 45 & B = AR S (EF1D) i T
MR A R A ) B 1 (5) BLBMPR-T (2) 5BMP-211) 45 & Bt B 145 5 PR AR, B b AR R ARl 3R 4t
M (1) ARG HLAA (12) 454 O Ti4) oK 3B BMP-2-35 4+ PEELTSA « R4 4 & B ) 2% 19 8%
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BMP—LFFJ A< & X BMP—2 R W0 A% (149555 PR s ) (] B BMP— 29 JBE AR B AN AR

[0012] ¥4 R T MRS A KB B B, Ju & TEr2-ECD, 3@ BUP-2/1) 45 &, 7E /M R
(C57BL/6/INER) H BTHOF 1] o Pl 4AFIAB R 7 1 il i nCT (R ARBT 2 A8 , il i o B AR AR 1)
B4k o B AA IR T i FIBMP-2F0 4 5 Tf r2-ECD— 2 it FHBMP—2FF [ B T2 S CTH 4 - (1 4B
TR T AR B AL PBS FHAE B 1 X B o 2 it I BMP-28 , 19 i Jo i M R I BA . . 5 4E A
X BMP-248 L , 5 Tfr2-ECD— k2 jifi FIBMP—2 7 H B T B 0 35 2 G 3AME =+ Bl i 2
n=23-6 &4 ; HIXFFPBS () ,s%p<0. 001,

[0013] 52 A [ /N B AT

[0014] 162 A [ 1) B o i )5 RE T 14

[0015] P T2 A& T E A

[0016] 82 AN [ i B T T 1

[0017] P92 AN B W fie i) P

[0018]  P10:Tfr2@tfE 53 7 Ei'i = (bone mass, B i) - (a—1) {# FHuCT . 2H 21 % FIELISA
M T B KA REPEWT BT 127 /NG BRI B B 4 bm o () WTANTEr2 ™ /NG (10 I
32 ity 40 55 DU A B 4 1) i AR AR/ AR AR (BV/TV) F 3DEE M RIE £ o i, n=5 R &4 s i
A on=4 34 . (b) BB E T R FUE 0 Y% B BMD) on=4 &2 . (c—e) HER /N RS
& (Tb.N) «/NEJEJE (Th. Th) F/NEAIBR (Th. Sp) M€ & .n=4 R &4, (f) it 3- - h 17
W BB AL R ST (WT,n=6;Tfr2” " ,n=17) . (g) R EAWTFITE 2™ /NI 55 = ME 1k
HIARE ALY F, HLEIR T H 34 R R Yo E A7) R 3278 1000m o K i S 52 56 56 47 DU I, 45 51
ZAho (h) B AR /5 K (BFR/BS) [ & . WT,n=4:Tfr2”",n=5) . (i) fERE I Abx
EWI MIEPINPI & B WT,n=4;Tfr2” " ,n=5) . (§) K EWIAITE 2~ /NG [ 55 VU A B 1
AR ML 22 P A R PR ME W IR R NG U0, L s 1 DIOW) 20 €0 3% €0 1) B 4 o L 8 R
FoR 100mm o H5 X e A B HEAT DU K, 45 T (o) BB i s/ B K (N.0c/B. Pm) & & .
(WT,n=4:Tfr2”",n=5) . (1) {EAE IR EWI MIECTXIN E & . WT,n=4:Tfr2” " ,n=
5) o (a—f,h—1,k-1) ¥ BB tA 58 I T Ge it 2007 o (m) 12 R BB T AR (SHAM) B 51 55 1B (1
(OVX) WTAITEr2 /N BB BB ERIuC T3 H (VT FEAR ,n=6-10;WT OVX,n=9;Tfr2” fHFA,
n="5;Tfr2” 0VX,n=10) . ¥l iL F8 % P'J& Bonferroni) 5 KK 1 XL )57 225047 HI T4
T3 H7 o B A 1 TH AR R B BOHE ORI £ SD, JF B E IR E L p<0. 05, ##p<
0.01,%#xp<0.001.,

[0019]  E1L:Tfre” /MR AR EEAKB T2 EMTr20 B DRk . (a, c) AT
G, HEVEWT AT 2™ /NR 52 TSR A AR (—Fe) ELZ 108K 0 R/ 4232 B 0. 2g8 /ke
BB HEAR (+Fe) o (a) £ FDGEEE , #fE TIRA LIRS & . CFIME £SD:in=10
HAERH) o (o) ff FInCTP M B AR/ SR BV/TV) o (CF34{H = SD;WT+Fe n=9;WT-Fe,
Tfr2 +FefITFr2” ~Fe,n=8 R4GH) . (b,d) + A KM MEVENTRITF r2™ /NRAE K%
250mg/kg £ B % (DFO) BLPBSIK) i . pyd s, FLiEAT = & AE 13 A K /N AL ZE LA & (b) JHE D Bk
R ) BV/TV. (hn=3-5 R&GH) . (a—d) Kidid 32k B J& F oA 5o i) X ) 7 22 43 i T4t
T HT . (0) BLTEr2BE R TE 25N (K1) /NSRBI 7R B B o 10 & K BEME T r2. KT/ AN
it HE /N BRI BY/ TV AT Ak & B (BV/TV,WT n=11,KI n=15;FFF,WT n=8,KI n=7),
() 7ETfr2 KIT5R , -4 T r2aimiBi (LCKO) /N R I TE r245 8 1) 7= B o 10 J KR e
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PELCKOAMIWT /MR BBV / TV IE L & ' . (n=8 R4&F4H) . (e, O) ¥ XE tha e H TG it 734
FT A B8 R 7~ N 324E = SD o *p<0. 055 3%%p<0. 01 ; #34%kp<0.001 .

[0020] P12 A dif R I TEr2BhIEIE S T B =. (@, d) WWI/NRHES 3T T r2f e i
GULZEDT R T =08 B R ) — TR AR e o A7 Sk 3 22 A% v 0 R0l 4 B/ v
T 2380 (R 4RHY - BT Sk s B A0 - BB A i 3k) o LE R : 20um, (b, e) FEWTAHA (n=
4) R AL (b) AR 4P (e) 43 kIR, T r2amRNAMIRIE o (c, ©) BRI H 4h i (c) Fi
R B P) BCE AR () A TEr 2/ G 28 e Ju o LU A R = 20um o K IX B8 Ju £ B BT PR IR, &5
FABho (g) K EIWT /NG B8 7 R 1 A i 40 B i 1 A P S A B 2 0 o S 1 R B 3 1
— MR AN EIZE o CP = 48 /57 s M I s Nuc « B35 77 - Cx—43 - R 43, (h) KR H 12 KK
HEPENTER TF 2 /N B RS A B BT AR ST 0 9 F R M HEREWT AI T r2 ™ 32 4% (recip) /MR
. 16 &8 J5 , A8 FHRCT I & B AR A1/ AR AR (BV/TV) o (L4, WT-WT n=11,Tfr2”/-WT n=11,
Tfr2/ =Tfr2/ n=7,WI-Tfr2”/ n=9; & ,WI-WT n=12,Tfr2” -WT n=10,Tfr2"/ -
Tfr2” n=8,WI-Tfr2” n=10) . ¥ 2% &' J& F Ja b 56 10 XA 7 2 2304 I+ e vt 20 #r
(i) 108 K HEME cre—PHMEFlcre T 2™ Lysm—Cre AT 2", Ctsk—Cre /)N ) 25 Y
MERIBV/TV, (Tfr2™";Lysm——cre,Cre-n=16,Cretn=9;Tfr2"";CtskCre,Cre-n=8,Cre+n=
12) o (j-0) 10 K I HEE cre— BRI Ml re—FA £ F] 83 X HETE 2" 0sx—Cre /N (B 2047« (5)
BV/TV (L4,Cre-n=18,Cre+n=12; & & ,Cre-n=18,Cre+n=13) » (k) ‘B /N %= (Tb.N) fl
B /NGEEFR (Th.Sp) (Tb.N.,Cre—n=18,Cre+n=13;Tb.Sp.,Cre-n=19,Cre+tn=12) . (1)
PINPH MG Ko (n=6 R A&FL) o (m) 75 B HE A 2 1 500 B R A4 3R TH MS/BS) Ak
UUAR 2 (MAR) B B 2% T 1) B JE B 28 (BFR/BS) » (MS/BS,Cre-n=11,Cre+n=10;MAR,
Cre-n=9,Cre+n=6;BFR,Cre-n=10,Cre+n==6) . (n) 7 HE /3§10 BA7 B 22 M ) B & 41
HuZR 1 (Oc.S/BS) o (Cre-n=7,Cretn=6) . (0) MiECTX/KF (n=6 L &EH) . (i-0) ¥ X2 th
R TS50 07 - BTG BR8N 3448 £ SDo%p<0. 055 %%p<0. 01 3 #kkp<0. 001 .

[0021] P13 Tr2- ki BMP{E 5 5 S AWt 3HI 77U T . (@) Wtk AWTAITEr2 /)
R 1100 585 7R I R A5 P — AR i 4 A, T e BB AR e K I T 254 2R (R (n=44 2
BRI . (b) K TFr2™ " 0sx—Cre /) B F0 [ 55 %5 R FK) 45 7 R 200 B s 4 o O Dkk 1 AT S os t
)L R 38 o X B- LB B Ak e (h=4 HAEEA) o () WIANTEr2” /N HDi ckkopf—1 FAE
1R 0 s R R« (BEALER 9, WT n=13,Tfr2” n=10;Dickkopf,WT n=15,Tfr2”/ n=
14) o (d) XF 2K EIWTAIT 2 /NG 0 BB U0 Ay AT (10 B30 2R 1 A 2 19 3041 2 19 -2 (axin—
2) [ G2 L 2022 3 BT o LA R - 200m o AR AR BAT T G i B (B Gl 22 5251 500) 55
GES) iR (539)) E B . =9 R4 . (e) MW E 40T — LK E TEr2™ /M
() B A A3 A R AP (557 %) HHB0E () Smad FIMAPKAS 5% SRS 4 HT B R AL 2 1 %
EATI R ER (b (1) B A A — 4k o 4 B A B 1 1 R IE XS B- LBl & (1 34k o 5IR M7 G )2
B35 S 6 1) 56 28 W 5 45 SR ) 5 1o R 2R AR WT /KT - (Smad1/5/8n=4; pERK . pp38HIB—i&
HEMAN=3) . (f-g) AI50ng/ml BMP-24bFH R FAWTMITE 2™ /N B 1) B9 A 43X 1) BB 400 im0 -
20-40min. 7£ 8 HHEHUG 8 A B i 15 5 7% 3 A R 4L () - (g) BIMRERA
SEEZIGIE R . (n=4 "1 454) . (h) F50ng/ml BMP-4EBMP-6 Hl3420min 5 , WIANTEr2 ™ &
Y f Smad /5 ERKFIp38HI 7 S o e AR EWT/KF . h=3 _EH) . (b-e,g—h) H BB tF L
FF- 81t o0 M7 . BT $0d6 2878 P 25948 = SD (B (d) LA , HL B IR A E /3 ) o%p<0. 055 %%p<

7



CN 112236166 A W OB P 4/75 T

0.01 ;%kkp<0.001,
[0022]  [&]14: @it SOST ik ik BMAPKAS 5 3% 3 1) B IO KRR Bl T r2- BRI 1) = i & o
(a) fFWTERTf 2 R E 4 4340 7R 3 F50ng /m1 BMPES TGF—B1 #3148 . {8 F g PCRAf % Sost
mRNAZR L » (n=4) S XUR LS T4ttt 4. (b) 25 peDNA3 . 14k 4k (CO) B3 A TF r2 25 ]
() pcDNA3 . 1844 (Tf12-0F) S YL a5 7 R fIWTES Tfr2 ™ B 5 40 . F150ng/ml BMP—28PBSAb ¥
M . 48h 5 , 1 FIqPCRA 5E Sos t ImRNAZR % . (n=3) . (c) &4 SOSTHE KL f) — A (SOST™8)
BN B &5 KPR (SOST™™) 10 B R R MERE TE 2™ "BWT /N B 1) B A AR / B AR A (BV/TV) \WT/
Sost™'n="6,WT Sost”'® n=4.Tfr2” Sost” n=8.Tfr2”/ Sost™”'® n=5F1(d) B E=%K/
B F10 (BFR/BS) » (WT/Sost™ n=5,WT/Sost™*® n=3,Tfr2” /Sost” n=7,Tfr2” /Sost™®
n==6) . (b—d) FFE I H 2 F Je = JE ka1 1K X nl 77 Z 500 FH TSt 0 i (o) fET & & R Ab 7
(100nM) 24h & , K AWTERTEr2™ /NG 1 B A 20 AL 1 FB 4H 1 Sos t mRNAMI 3L . (h=3H
B R R T Z M TSkt (F-h) H5mg/kg 15 5% 2= AL T 10 J8 K (1) RfEPEWT A1
Tfr2” /N3 Sor 7 (F) BAL &R 3 (0 I35 /KT (WT/PBS n=5,WT/ 15 &M & (Aniso) n=4,
Tfr2”"/PBS n=4,Tfr2” /M Z (Aniso) n=5) . (g) K& 403/ A& (N.0Ob/B.Pm) (n
=6 WAL A1 (h) &5 PUBEHERIBY/ TV, (n=5R 4G4 » (i-3) FEHTRMIWT AT 2™ 5B 40 i
HHERK2 (pCMV6-Mapk1) Fp38a (pCMV6Mapk14) Hid #IA . 7E48h 5 73 BT Sos t F ik F X B3N
HHHE . (0=3) o (f-J) Kl H ok B Je = J5 ka5 1 XU 77 2250 i TGtk o0t o B
AR A EIIME = SDo*p<0. 05 53%%p<0. 01 5 %%%p<0.001. (k) BB 4 Ter2/E I~ &
K : Tfr245 & BMPIH B 20 BMP/MAPKAS 5 #% F (1.) Bod it 45 & ZBMPREGE © 411 (2.) LAl
iEdSos t FIDkk 1% 55 o 43 WA B 4K 2 1 R AR Wt 555077 40 1 i T AN R A i 2

[0023]  PE]15:Tfr24% A BMPHEC A FBH W 547 1t (HO) o (a—b) A FH [ 72 75 A% &A% &5 A b 1)
Tfr2-ECDFN1mg/ml 482k H (holo—transferrin, WAL SR H , S SEH) (&
BR-Tf) AN[E AIBMPEL 44 (50nM) 5200nM  BMPAZ A R 73 T 40 ) 3 T 45 25 1~ 3L 4% (SPR) 5156 .
BT SES ST AT =R () XH4r T2 IH— I &5 & /KT 1 € & - (BMP-2n=6,BMP-4.6.7
BMPR-IIAMIBMPR-IA n=4%4, &8:-Tf n=3) . (b) RAIEWEF K 2 8:-Tf (holo-Tf) /8L
BMP—2f1 45 & M o (n=3;"%p<0. 001 5 B ) 428k -Tf 5 %k%p<0. 001 5 B PR K BMP-2) . (c) 5L
it 5% 4 PEBMP—2 2 CoELTSALL WA T £ r2-ECD (B A 9 BH M X HE ) BMPR-TA) X BMP-21 45 & o %
B 58 < £ I BMP—2 (1, 500pg /m1) 5 7} i vk FE I TF r2—-ECDANBMPR-TA— k2 FH . A5 s = K 2
N TIE R (n=4) o (d) SPRAHT - BB 5 FH 5 WK FE [ BMPR- TA— ey S BUP-2.. &5 &

I A AT B A BMP-21) o (n=4;%*p<0.001 5 Bt BMPR-TA ; ssekp<0 . 001 15 B g frt BMP—
2) o (b,d) B R K5 Z 0 TSt 0 M. (e) ML uCT & & JH 5 12 K i MW T A
TFr2” /N A HO BB B AR R oA M Eos TAREMEE S . WT PBS n=5,WT Tfr2-ECD
n=3,Tfr2/ PBS n=4,Tfr2”/ Tfr2-ECD n=4;%*p<0.05;%*xp<0.001%F % NPBSKI HE ; ¥ p<
0.001-5WT) o keI 1L A5l 2 Je 5 J A 380 () k) U 22 5 e F S ik A7 o (F) S8 nCT e 2y
Ja J5 12 AR Y EEWT /N B HO CE IR & B R o (PBS n=12, /#Tfr2-ECD n=6, 4 &
Tfr2-ECD n=8,Pal n=11;%p<0.055PBSXF &) . (g) 12 FI KA MEPEWT /N EL B 45— 51 )
HORE Y . = i )& , 4 FHuCTREANHO . (n=6 R 4E4H ;%p<0. 05, %4p<0. 001 5PBSKR) . (F, ) ¥
FRIERTT Z 500 FH TS it o0 i o B B R o 9P 3548 £ SD. (h) HOYR Y7 Hh T r2-ECDHI 1 H
B 7 = B Ao - 38 e I B2 BRIV BMPAE 5% 3 51 /ESHO , AT 3 B3 B 40 i 2 PR (1) 15 =
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FE T B A7 0 : TE r2—-ECDH FIBMP , AT B 1E AT T30EBMPAE 5 4% 5 o IR, $ et 1 i 40
(0B TE A% o

[0024] P16 TFr20kfE PE T Eid 4. M T HEMEL0 KR TEre FIWT /N % Y (a)
HYEBWAE n=4 A 8H . (b) B (o) BEH k n=4 R4 ZEH , n=5 R34,
(d) {3 F e P v I e H 2 R R Bk B o (n=4 AR ) . (e) i R TR IS0 15 6 o2
BeBE S B (n=6 D) o SFHME £ SD;#p<0. 05, #tkp<0. 001 o K XU LA 38 FH T4
T

[0025] P17 koed o A 70 i gl 2D o A FHWCT , 76 B 1 1.0 J A ) 2 25 DR RIWT /)N B, 1) 285 D
B A B R AR A R () Hfe /N« (n=5H4E4) - (b) S1c40a1“2S /N, H A A 1)
e SRR BB Ik -45 & 38 (n=5 R &4H) A (c) 1AM = Bk AR S I FWT /N - (CO n=4, &
BAAMn=5) . (a—c) *F¥JMl = SD;*p<0. 05, *xp<0. 01 K4 XE th 3 H TG it 407 .

[0026]  P&]18: T2k A 7EAN [F) A5 04 DA K A R 1 AR 14 o 520 AR AR o (a) {3 FHRCT, £ 104
KA ATBEPEWTANTE 2/ /N B R AN B AR/ AR AR (BV/TV) o (MERE WT n=6,Tfr2” =
5 HEPE, WT+TEr2 n=4 H4&E4) o (b) 3 Hr 1064 AFI2A R HEEWT AT 2 /N 14
BV/TV. (10J& ,n=4 R4 ;6 H,n=4 1RG4 ;12> 7,WT n=6,Tfr2” n=>5) . (c) kH12
JEI R R REEWT AT £ 127 /1N G 14 565 DU RBEHE P D 2 €2, BSE-SEME 5, Ao i ¢ o () /N 2 (X
BN A EEIET T . W7 B, ABRE T A — B TG BR B Am A i, 7TE0 22 256 7K F 2 [H]
FLARIK BEAG 2R 0 A o 5 2K P A5 0 RGBS AR S ) B, FHAS [R] €8 3 7 1 1) 88 LA A B A = P
G H W EIR E X S P G R B BN, B N K B B Tl
A 525 B 1 FEDO A AR, A AR T8N AR KNI A AR (color bin) I —ANEIR
IR JEAR Z AT o 1 FH AT JR BT B I — 17 K R 1 AR 560 LU 5 v ity A 38 1) SR AU 43 AT
CPHME WT n=4,Tfr2” n="5;%p<0.05) - L R 2001m, (d—e) A 5] 45 #4 9 12 ATE 1 WT A
Tfr2—/—/INR IR ISP INPFICTX /K F o (PINPHENE,WT n=10,Tfr2” n=9; L 10H ,WT n=
4,Tfr2/ n=5;fEPE124 H,WT n=6,Tfr2/ n=5;) . (ab,d—e) F¥IMH = SD;*p<0. 05, **kp<
0.01 ¥ XU tha i T4 vt 73 A

[0027]  KE19:HHLFHTIr2RKIE . () 70 &S AW/ Z Fhas BT r2a mRNARIX
CFIME £SDsn=3) (b) 12 KM Tfr2-/—/NR BB H T r2/ B H R i s T
= B A ) IE AR I o AR 100mm. () SKIE T 12 B KA TEr2™ /NG 10 R B 40 i e
TEr2f SRt o i 1 DY M B A i — Mg AR A ] o A5 R < 200

[0028] K120 : ‘B 41 M 45 57 F T r 2SR fa /N B b 6 B R R DR AL o (a) BEME 10 KT
Tfr2tf Lysm—cre FITEr2" ! ; Ctsk—cre NG LA K B AT ) 55 of B F e i AR AR/ S A AR (B /
V) o (Tfr2""; Lysm—cre,Cre-n=17,Cre+n=9;Tfr2"";Ctsk—cre,Cre-n=8,Cre+n=12;) »
(b—c) 7E10 A R EEMETFr2f /£ Ctsk—cre (Cre—,n=7,Cre+n==6) FITfr2"";0sx—cre/Ni L
S EATTAR R R B 0 B (n=4 JA&E2H) B9 FAE A R 8k & & . (a—c) “FIME £SD;#p<0. 05 K¢
MRt e TSt #r

[0029]  [EI21: TFr20kiE A BMP (S 555 S AWn 30177080 R . () ZEREIWTRITFr2 /N
B C L TR I R A R AT T AR (n=4 R4 CTr2 R e b i A i
T T OhRe Ak 2 I (R, 8B 1.5 (log2) ) B £ B (iR, #k bl :+1.0
(log2) ) 4HH L 7 1) 2 R AR 53 BT o F4 FEDES eq2 HH SE il T YR ZR 8 (Wald) A58 FH T 4e it A
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(b) ffi FiBroad Institute GSEAFRMFIREATIHEFILEE BT X Wntf5 5 5% T A0 A B 4 71
SR T EER =4 184 . (c) f# FHaPCR, 73 B [ TEr2 /N H AW IH LI AN ]
(100 RSB 00 A A R R R (1) 62 AE & o 25 DR % B L Bl & 1 FIGAPDHIE — 4k (CF34{E = SDsn=
4 AR ;%p<0.05;%%p<0.01 ;%%%p<0.001) o XU K% F T G813 #7 - (d) FI50ng/ml
BMP—4B8BMP—6 40 B 5K WT AT E 2~ /IN B 4 128 44 2340 1) B 40 B2 0—20—40m i n o £E 25 19 $2HY
J&i » A8 FH G 9% EEE A3 WT45 5 1 3 R I R ER Ak o R T DY IR SE B R I — IR

[0030] P22 i@ it TEr2 FITH 7 B R AL FE AT Sos t R IA [ 5 . (a) FHZS peDNA3 . 1344 (CO) Bk
AT TEr2a 2 A I pcDNAS . 1#kAK (TFr2-0F) B 4/ b 557 R IWTER T r2 ™ /i B 4 e - 48h )
18 FJaPCRIFE T r2affimRNAZRIE . (h=3) » (b) & — A (SOST/'8) BLA 25 1 L PRl SOS TS5 i 3k
(SOST™) 10 FE K A MEREWT AT £ 27~ /IN R 8 4 2 1/ R T (Oc . S/BS) » (T Sost
¥"=5,WT Sost”'® n=3,Tfr2” Sost” n=9,Tfr2” Sost”® n=5) , (c—f) L ET R
WTAITEr2™ BB 20 B+ Smad 1 (pCMV6-Smad1) FlSmad4 (pCMV6-Smad4) 13T ik . 7E48hJ5 45
HrSost Mapkl fiMapk 141 F&IEH X B-WLENE A IH—M. (0=3) . (g) MWTELT{r2/)N iR 73 &5 ik
B A I F T A 85 2 (100nM) F1320m 1 n o 44 G B8 73 Afr AT PEATERK (pERK) F1p38 (pp38)
55 SMEOE  BoR T =ML E Th i IR AR YE BN . (h) FH5mg/kg1Ei A A% R AL E3
JE BRI A 1O P R BIWT AT £ r2 /N BB BB AR M R T /B 6 T (Oc . S/BS) » (n=5 R 4F41) - (a-
£,1) SFIE £ SD;#p<0. 055 %%p<0. 01 ; 3kkp<0. 001 o A4 381k FL 2% B JE 25 J5 46 56 (1) R[] 5 224
T34 .

[0031]  [&|23:Tfr2-ECD4: & EBMP. (a) Tfr2-ECDYE iy b TEr2 SDS-PAGE ) % I H =
WE GL 0 G 9% BN D o Ykl AR R ARTE U, kB 26403 K H AR T r2-ECDAY 55 — P i 58 4
(b) #& & 50nMIBMP 5 [#] 32 AL TEr2—-ECDIR AR AL IR I o (ath) JIXLLSLEG B =K, 45 R
HALo (c) FEIBATZE MR () v Eh 3 B (500mM NaCl) R, Tfr2-ECD5 [# & AL IR BMP-2 . 4 F16 1]
SEL SIS AT IR o (d—e) 15 FIE] 8 70 AR IR ES 00 F 2R T _E A BMP-2 8% BMP-4 FI7E FTid st A &
W 2 Rk BE I T2, 83 TF r2-BMP-2 FHTE r2-BMP-44% &5 () SPRIf E S A S 4 )1 o 1% S
BEAT IR . () 856 BTEr2-ECDI) BB kR B (B 8-T1) KGRI o AL Pl v B i
b S R I AT JE H (8] P A SRS AT PR IR o (g—h) LT 45 SE 6 1 Se v 5 BMP-
28K BT, SR 5 A& BT B BMP-2 . N=3; “F-3J{H =SD. (i) BMPR-TA.BMPR-TT fl = 8k-Tf 5
[i] 5E I TE r2-ECDI AR AL IR o (g—1) W Ix Le ST 857 — I, 45 2. (§) BUPR-TAS
HuH7 e 20 i sk SRaK R TE 210 G 88 S UT3E (Co—1P) o ¥4 BMPR-TAFILDLREI Co— TP FAE F 14
Xof R o B4 B B A A8 FHBMP—2(K) 1540, ST r2 5 BMPR-TAM Co—1P . fun T =R 9256 T ()
_w—(o

[0032]  [&]24: TFr2-ECDRHWT A7 AL o (a—b) JBIL FIWTAITF 2 /N B A SR B T LA P 3
2.5ug BMP-22Ri% 3 R4 & £ — L5, DL BMP-2 AHSE R BE S5 AME S TEr2-ECD.
A )& Af F (a) HEG% 8 Gl it &7 Sk 3R 7n B 4k) 84 (b) B % (von Kossa) /38 # (van
Giemson) Jeta (R A X IHE R B YNNI E46 . BH B T —IEARARMEEE =3~
6 LR o LG R : 200um. (c—d) 3@ 3t FWT/NER I RSB BT UUVLAESS 2. 5ug BMP-2K % F 57
ALE Ak FHPBS (BERE — K1 .p. 4 A ZRIT (BT5K , HAR100ug/ /NG s 28 5, %o Tl 4 5K
5, 50ng//NR) BE#E FHTEr2-ECD (710X, 10mg/kg BW i.p. ;SR J5 . % T IR [H , 5mg/kg
BW) Ab3 /MR o 8K S5 » {8 FH B LLO G A VPR LA R B (1) 7= 26 o (o) BB i Gl #i Sk %ow)
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HHBEEMFELO-PFHTEX « CEIE £=SD,PBS n=5,Tfr2-ECD n=4,Pal n=6;%*p<
0.05,%xxp<0.001) o (d) MK E . IR : 100um. (a—b,d) KX L s2 i 58 5 Ik, 45 2R
Lo

B AT

[0033]  BRAELEASCH S 408 S, 75 AR FH AR ARTE W B A A A3 A L6 F AR N 528 B
PRARE & S Mk, BRAE B TR ST AR, 15 0 R BOR 15 AL 45 5B 00T HLAE BORE N AL 5 5
B BRAE BT SC RSN R, 75 W B ORE “— M7 =AY ST AR BN R R,
[ | ol YA S 2 R 7= w11 = i Al = B GBS 1l 1 RS = 1 ) W 0 N 2 B/ A 10 L
A8 5 AR SR (1) S e AL B S A 1) 7 VR AR R (E 2 DL HE R 1 3E S 1 7 VA AR
BLAEE “Blin” KIET-Hr T B0 (exempli gratia) 3 HAEARCH H T3R8 JF R i 14 5
o R, 4675 “ilan (e . g.) " SARTE “@lin (for example)” ] 3o

[0034]  7E3d B T AR EE SR A, ARE “297 F TS0 1) i 78 13 A4 2 I 1 i e = e
(P20 A )R B3 ) B TR B AR AR AR B B AR BN R) 75 2R R R T DA R SRABL A A
Y0 o ARTE 207 2R 0T LA aid i A T A A A W) IR G ) s ATE A R s 2
AL AR 7 8 I 1% LA P R AR AR R 22 5 o T S BT T v ) R AR A ) B o 1 AR
72 SRR B Al BT 22 T DL AR AL R R AR I B B AR A RS 27 IR R T T B
SE W UE R FE BRI )55 22 A T AS TR () R0 EH T B R 9046 W B BR S Y R 5
[T & BN T AN R & U oRIE “A7 B, e T I Rk X e R E N & .
[0035]  gpASC AT s AT, “Hi FH (administer) ” 8¢ “Hi H (administration)” &g AF LT
PRSI BT (a0, A SCRT SR B BT -TE r 25044 3559 B 53 A B 16 3] £ v (R 44, fni
RGNS S 5 P IR A L P 326 R/ BRCAR SRR 1) B AR A R ) R0 AT AT L e A B 0k
J79% o M IEAETR T 03 B HOE DRI, BT iR 47 Jo 1 Tt PR 388 5 A A A i 3R 92 93 B PR R 05 s
Y IR AE TR 92 903 B LIRS 5 i 4 Jo 14 it FH 368 5 A A A P 3 9 i B LR PR T o
[0036]  ORIE “Pifk” \ “GuyZe Bk 7 8 “Tg” fE AN ST AT DU AT B 4 A I H R 7wl il fe e 2k
THTTAAEX W 2D —ANHUEAR I SR A IR 45 & 28, WEE 2 KK
K WEY) 2 TR G Pk FaR 4 & 1 S 3R E 70 WA SR A A, ARGE “Pedg”
B T Se RN 2 PR SE RN BT FE PR Bk B (WFab Fab’ \F (ab’) o fIFv A BY) -
HLEEFY (scFv) AR 2 BHRE R PR, i XURE S ol (RFE X G PR (k& dife . A
PR N B & B B 05 o 5 343 B R a0 & B R A7 s AT AT He e
A B BRER H 4 1, RELFrR U 7 H B B SR (1) AR 03 1 o RIS “PiAR” ik v] LR IR
Y-JEREE R, oy T ERKBUN150kDa, B PU 5% 2 IEE : i 2k (L) A 25 B E () k. fF
7 T FR S 2R PR LB T g B ) o 28, 36 ok A il = BR R 925 (@) VBB R 3% (8) 305 i e
(&) G (y) F1E2 (mu) (W) R EEERAPR E hrik LA, BRI 4 7l A TgA IgD IgE. IgGHI
TgMo 28 T 1E 8 37 M I RE ) 2 57, v Fla&abit — B4k 43 WK, Bl 4n, TgGl h1gG2,
mIgG2A.mIgG2B.1gG3.1gG4 . IgAl FNTgA2 . FEMR FLANWH , 7 14E P 2R B BR AT 1 30 B , Ml
U “PIAR X7 By P AR 2 i B4 21 el A 1) 2 25 AR o 3 o = AN 1) T AR S mT DA
I3 BIRERRIN V™ A0V 3% e 3808 R Uik e vl 2R 150 70 GREN TR R Bk S A
PUIR s G4 5 FUR I S22 AN A B85 (RIH2) ik, Ha & HaE (57 -VH- (RIEMEEE) -
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CH2-CH3-3") [ — B4 3t FLGh ik

[0037]  ASCRTIR I PUAARTT LR TR b 2 vo b b (B 2K R EPUE) (IR Ltk
k& \COR-FEAH « 2 B RF 71 OURE 7 1 (LG X4 A Pudl) AL iR & N SE AT
MR R AR, B HE BT DA LA R B s A T SR i B S L B B R ER AT AR, R i
RN AR B B 5 e R R 7 A A R BRI PUAARRT LLSR AT A B o AR SR IR B A ]
DL Ry & 2 HE 01, WEER U R 25

[0038]  ARiE “PUIRLE AAL A7 PURLE G4 PR S X7 PR LS GHE” LIRS
FoRBE SPUFE AR EAE F I 2 R ER R A B T 45 & AU R I R S MRS A 1 Ak
5y (1, EAMRE X (CDR) ) o i 4 & X 0] LLSRUR AT A0 sSh 4, aims o528 (1, e
KA R) AN ARk, PR LA XK R A SKRIERT .

[0039]  ARSCRTIRMIPLIR A G Be vl LU HE BLEEFv (scFv) EREEPUAAR B3 AR L ik
Fv i Bt Fab v BL.F (ab”) Bt F (ab”) o B Sl th B S EE 1) AR Wi M 44 v B oAb
YI-Fa B AT AZ X (dsFv) AR X RUEHLA (diabody , SN PLAA , U, XURE =i, X
DIReduid) ) Hi—Me Y (antild) Pufk (BFE, B0, JrdiiRfHi-TdbiiE) N Pk LetEdt
W BLBEPTIR 2y 7 UL B R Uik BE R R B SR AL -5 & BT T A 2 B AR Rt A
BARH, AR SR BB s fgu s i B o] DU HE S e 3k i B 40 7 A e Bk R 1 0 1IN e v
PR B RIS A PR A O ) 5 1 o S8 B A TN B B BRI AL R BU™ 4 T AN A
5 IR 45 & P B, HeB RO “Fab” Fr BORT“Fe” B R BB HUR-45 &0% M (B B A 45
b A8 71 o MAEA SOl FE , “Fab” J2& $5 /646 B 58 fER 55 b & — N — AME e S A — A ] A8
BB B AE AR SR RS “FelX” T8 XA Bk i B AR CR i X, HALHE R IR-F7
FIFc X FARAFCX o “Fe iy B S Fe il it A PR $7 10— G 10 P 25 HBE 1Y) 78 2 K i i1 4«
I Fe X H 7 5 5 AR 1 8508 R 7 TH R 1% X R 38 3 A7 78 T4 2 B L i i B R F e 32 4k
(FeR) R 5. il ikl B & A BT PTG AL S804 TF (ab’) o B, HA Bk o 71w A~
BERFRIERIT AR APURSE G005 F (ab”) o Fr BLE A BT 1 g

[0040]  H7EACHRE IS, “Fv” AR B 1 P IR A AR 45 & 6 2 38 P4 () gy
B X X AL AL T 5% AR IEN B AN 45 A 10— Sk EEAE R — SR e ] AR ) R AR TR X
M i, B 2% T AR S = ANCORAH ELAE A LA 8 X V-V =R AR R [ B HLR 45 & AL o 78
CDRE [ T PR Bt Jit — 25 6 e S 1 & SR T, B A B A m AR 3 (BRAN 5 A8 At i o 7 () = A
CORIIEANEY) HA B4 APt e 77, JRE DAL 5e B85 & 7 s (RIS & 71

[0041] WAL P AdE IR R 1E “BR Da BEHLAR” 22 18345 B A — B B BRI Hi 44, B4
A AP BEARBR 7T e > B A7 AE I AT BE R SR A7 LE I RAL AN/ B 9% S5 A2 1 (54, 7 44
A BB AL A2 AH IE] FRT o B e P A A2 v BE AR e () 9 HLpL e — PR ol e i el R fr A I, 2
e B 0 A7 i) )88 S FER AN R P R o e R (BERAL) AR B PTAA o AR SR s IR R 15
PR EPUA” R T e B K R E TR DL A iiR i B (WFabFab’ \F (ab’) 2. Fv)
B (scFv) FRARK A S PR 20 1) il 3 (AR & P JEIR B s (AR AT E e A8 16 1) S 22 B
S Do a1 o NN 1 1 NP =1 DN A Ly 51| 1 B - L N = 1 (B 7 N B RV
WG A A i 26 B 21 IR AL SE IR Zh W)

[0042]  FEASCH, B BEHUATT DLELHE “Bk &7 Juik (e Bk ) , Hodb AR A /B2
53 5 RUFTRE 2 VAP EE T RE R PR R SR BT S A b 19 AH B2 0 A8 [R) 3R] , 1 B
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HE) F R B4 5 RIET 53— WM al & T 53— PuAR B sl 28 () Hud b i A R Fe 31 DL R S
71~ HA BT B B8 1) AR 03 MR R X e A B AH () B[R] D

[0043]  RiE“NPFALPUA” 4 oR B A N Bk E B (RS 1) A2 X" Bk 1
KE NRZEIREH AR 5238 X PR EE R B A PR A @, N IR PR (36 3%
AR 22 D — AN FLEH P AN A AR S5, Horp 4 el AR 4w AR BN B T RN A B
AT AR L, F H A eI A A A AE 28 X N e B3R 8 1 7 FI I IR L, RV HE 22 X
AL BEIESCEPUAYERE , NS G256 71 i e R SR — N B AN S

[0044] IR TE SR e PEHUAR” 7m0 250 P Rl AR 43 T B e e 1 B DAk, I HALFRE AR
TLL RIS, DVD-1g (3 WDiGiammarinoZs A, “Design and generation of DVD-Ig™
molecules for dual-specific targeting” ,Meth.Mo.Biol.,2012,889,145-156) .mAb?
(Z JLW02008/003103 , X mAb?JE 2 ¥ 3t ik {F K92 % I N A ) JFIT-1g (Z WW02015/
103072, R XFFIT-Tg B 2RAY R 1E NS5 I AA S0 ~mAb—dAb X #Z A 4UE (dock and
lock) Fab—EEAZ # 554 # T FEB 4K (SEEDbody) « = IhEEHT4A (Triomab) \LUZ-Y.Fcab.kA—
1R IEZZFab. sc W EEHIAA-Fe W EEHIA-Fc . B Bt scFv-Fc.Fab-scFv-Fc.Fab-scFv. g N #t
R BiTEUHEPLAA \DART . TandAb . sc XUEEHTAA < s c XUHEPTAA-CH3 . WUEEHT AR -CH3 L =44
(Triple body) HLFUIA IMHA TriBifHTIA \ scFv—CH3 KIH.scFy—CH-CL-scFv.F (ab’)
2-scFv.scFv-KIH.Fab-scFv-Fc.Y4/HCab. ImmTAC.#FF . B & HEE R4 A B A8 H
A2 A R ER, A T PR R e 0 LA R B ) F e XS DT TG\ DutaMab. IgG (H) —scFv,
scFv—(H) IgG.1gG (L) —scFv.scFv—(L) 1gG.1gG (L ,H) -Fv.1gG () -V.V (H) -1gG.1gG (L) -V.V
(L) -TIgG.KIH IgG-scFab.2scFv-1gG.I1gG-2scFv.scFv4-I1gflzyihk (zybody) . G F< XU F 4tk
I 2h , 2 WSpiess,CZ A Mol . Immunol . (2015) o 7F 55—/ 5&jith 7 20 H , SR 1440
FRFERA 2 5 —AE-Tg A PuR, 51 an, T M 52 AR 25 A4 ; G BR A 8 25 ; To i
YR E )] AR IR ES G B2 A 213 8 38 (130, Adnectin™) s BUACIE & 18 (5140, CHadek , 45 4,
Feab™f#) CH2 A1 /BCH3) , FoHh 1 g AN 2 THEEMECHIE s seFv s (scFv) o3 se—XUEEIA s scFaby
AR A (centyrin) FISRIE T1% 5 CTLA-41) B 41 A1 4563 (Evibody™) s ig i 8k
FHEG R A, W B AR ZI8 (B4, AL ibody M8SpA) s A3k (714, Avimer "8iMax ibody™) ;
AR HEE (WERIE T GroETMGroESHI R AL 45 A1) s ek E A (B, 4k (trans-
body)) :#itEAEE FAHEA (H a0, DARPin™) s fki&E 4K ; C- Y Bt 4 £ 48 (Bt ,
Tetranectin™) ; Ny~ K B NIZ & (affilin) ; PDZIS ; 4675 & AN R 13 B4 1) 791 )
JE Je 2% (kunitz) B3k

[0045]  fE—ANsizjiti 5 20, SURF S M BT R mAb® o mAb* LG R E 52 BHUE , B & EAE1H I
TE5E X HIVa VLR, F 2 TR DO BT S5 & AL L FAFR N “Feab” o ££W02008,/003103
AL AR T Feab/mAb A I H AR , 3F FoEB X mAb T s RR1E N S % 3 N AL
[0046]  7E 5 — NSt 77 sUH , RURE S R PuAd a2 “RUEE B HUAER” o A SR Ad I, RiE “XX
AU 2R PR HorR s e/ VS TE R T AR -4 G 8, O H HAHEFIT-Tg
(Z WLW02015/103072, 383 51HIEFF AA L) \mAb—dAb Xt 2 f14 52 (dock and lock) \Fab—'&
A RS e TR A (SEEDbody) « = DjREHifk (Triomab) \LUZ-Y.Fcab.kA—{& . IE5ZFab.sc
XEEPUR-Fe R PTLA-Fc . B BEscFv-Fc.Fab—scFv—Fc.Fab-scFv. il N Hi4k BiTE XUEEPT
4 \DART . TandAb . sc REEFLAA « sc REEPLAR—-CH3 XU EE DT/ -CH3 . =4& (Triple body) {5y
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it AU scFv—CHs KIH.scFv-CH-CL-scFv.F (ab’" ) s=scFv.scFv-KIH.FabscFv-Fc. P
HCab ImmTAC ¥ F B A 18 AR BER AT E L 5 A 8 F R B AT H A 0 AR L H A 0 B A
FH 32 48 1 R A X5 WDT-TgG < DutaMab. 1gG (H) —scFv.scFv—(H) 1gG.IgG (L) —scFv.scFv— (L)
1gG.1gG (L, H) -Fv.1gG M) -V.V(H) -1gG.1gG (L) -V.V (L) -1gG.KIH IgG-scFab.2scFv-1gG.
1gG-2scFvfllscFvd-1g.

[0047] AR “BHAZIX” | “CDRIX” B, “CDR” J& 48 /7 41| i1 28 Al / B B 465 44 b PR 5E I 3R 1 ik
A] ARSI X 35 — Rl , LR I PR S5 A A B FE SN E AR X : = ANFEVeH (CDRHI L CDRH2,
CDRH3) H H. = ANEVLH (CDRL1.CDRL2CDRL3) o i A i B B AN 4 1) 1 L6 X I T Hi A i
IR —25 S 1 . i) DUAR #Kabat 248 %€ X CDR (Z WKabat ,E.A. 28 N ,1991, “Sequences of
Proteins of Immunological Interest”,f5hK,NIHAT591-3242,U.S. A 5Nk
B (Department of Health and Human Services)) . '8 &40 UL H T %€ X CDR, HAE N
Chothia% A (Z W.Chothia,C.&Lesk,A.M.,1987, “Canonical structures for the
hypervariable regions of immunoglobulins”,]J.Mol.Biol.,196,901-917) FTiXitHI &
G FIMGT &4t (Z W Lefranc,M.P.,1997, “Unique database numbering system for
immunogenetic analysis”,Immunol.Today,18,50) . PUAARIE % &4 3 EEECDR A3/ 42
CDR. 7 A% 3 H i AR 15 CDREY CDR s DA 7 3 48 [X 35 1) — AN Bl LA o ARSI E R N (R
25 Ty Hh LA R i 44 R G E 2 15 0] LR BAR 7 51 8 CRCDR.

[0048]  7EASCH F I AT DA Wi N Pudd . NP & B s BTt A=A ) fik
()7 FI 2 TR 7 51 A/ B A F R T 18 NPT AR B R ) 2% 5 HL B ARt R 76
e NPl -5 G FRIE I NI HUR I BT « ARE “Rp R bEgs & 27 2 fenl il &= H ol S W AH
HARH, bR AP Z A 456, ERAEFERE EY 0 RS — 0 FRE ST
TSR BRI A7 AE B A v g A I 5, 15 ek 5 & 2 ¥ hs (LrT DL RAD Mtk 2l e
ghiG 2 HEHERRIN R AISEG J1 SR 6 715 5 T A/ 8RR B2 R] 45 G AR 1) Bt
P AE— NSt 7 S Juik S5 A S BRI 45 G A2 BN T Ik SRR S G 1 2910%
5] G e = TR B W E (RTA) Bl & 1)

[0049]  Hp eSS & BT r20 R FrAR s I B vl UL S A B R AT SO L. Lkl o 57
HEEE R Tr29U E PR 7 BN 5 H B PR X M ((H 2 7] DT & 5 A R P,
ol AT AR R R T 228 OB o AT LA il 3ot 4 88 5 BT Acore MBI AR ATIFAT AN
FE A EEARE SR R G BT r2HU S B HU AR B B s S EG R, dn st
T B M E (RTA) FHEE IR S B2 W B I 8 (ELTSA) Frifiag 1, 4 AL &5 & AT A8 SO NP iR 5
SR G 4G B T2 RN, PRk sl i Bk e g5 & B TIr2P0 R Gl e e 1 Bk
P RS AT S A5 5 B 1 2 /DA, 9 HLOB @ R T =R T 1065 (WK T 1565 K
T201% K FH0f5 8K T 10065%) o« A RGUARRF A ER T8, Z W, 140, Paul , F4, 1989,
Fundamental Immunologyzf —h%,Raven Press,dl%],332-33671,

[0050]  4pnA SRR AE T, “BAgn 5" B BT A GR 57" 2 e HE BT K 5
ARG i 22 [ 2 72 i A1/ B S 0 o CAAEAZ A LG e X 3k b vl f /B A 6 oA
SCHTASE R, “E LAY 22 48 7 T3 PR 9 A 2 7 i R/ BRAH S D ) e s VRN AL 9t B
X Ll = i A/ B SRR B XN B/ BT ML 2 — 2 E I & A 25 8 B )R
(FDA) FHRKPH 1 BR IH 245 4 2 Jy (EPA) A2 3 457 FATLAA R 7R > S8 o JH e S PR i) 2 i 451 ] DA
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£0.45SDA MPA \MHPRA  IMA \ANMAT i A= 28 - 244 /7 A % .CDSCO Medsaf e MIKFDA .

[0051]  4nA SRR ASE I, “G " /& 48 Re B — & B BR BRI , Tl AN 2> 28 [ pHJRI 51 AR
A 23

[0052] AR BRI A A9 ] LB S B . bR SO BT A T, AROE “SAR” A2 SRR R R A
A (an, s A A (GERMATEA) ) BRI 7 sla i H it V6 7 R R A X e 25 1) 2 Ak
AT DL A, QKR B35 £ T ShA)  HE ) A RIS RS , G A 3 3T A
TH PRI A o R K N i 25 0 AL T KO A B AR o SRR UL S R ) B A H IH K
VR AR AT DL R R VAR B, B A b B T ] SRV TR

[0053]  4pnA SRR AE AT, ARIE “H-EH" B FE3 o5 5 A ARk AL T 48 € & 1 48 € 1o (11
n, AR BRI HUR) 177 5, UA S AR et b 48 8 & 18 0 o A& B B Rl B e AR
FRAEART 77 i o

[0054]  FESZA R, A% BA A 400 ) 571) B B 1 /B0 4 B A RO R - D RE A oA 18 28 [X o AR 5T
FIe A8 FHI AR T “ROBE R - D Re” (8RR R -~ RE FK™) S FR P A A1 40 A/ = (1) 4 i 55
T ME (ADCC) R MA A6 14 20 i B2 & 4 (CDC) A3 1 [ B W Fe— 5 1 3 M A FH Ble 4 0 st 14
Y B 7 /E F (ADCP) 3@ I FeRn 32 AR I BT AR B A A (1) — Fhal 2 Fi o

[0055]  “HRG " &8 LA FT 75 1R 55 8 A HRE 22k [a] , xF T Se I pr R i 25 1, B VR 7 B T
87 45 A BRI B o VR YT A AR A T 0 T4 S o i S I R 1) e 3 m TSI B T T e Nk
FE AR I6 97 A & T UARTE UL R R 2R AN A W iR A « A B A8 L 1t ) A =
PL R FUARAEAN R T 5] 2 i A EE 19 S B [T RE 7. Y697 A S 2 G T A m AU KTk
) B P B AN R 2 e 1 & o “TIST A R 2 4 DA 75 10 771 B AN RR S i) 1], 6 T Sl B B2 )
TR 45 A R & o AE— Lo st g7 U, AR B PUAR A & 8290 g /kg (mgHififikg
ZARE B ) £29100mg/ kg . 7EFE S 77 U, Horb it HiiA B A A E N 290 . Img/
kg £]0.5mg/kg %) 1mg/kg3mg/kgbmg/kg£110mg/ kg £115mg/ kg« £120mg/ kg« £125mg/kg «
£130mg/kg£135mg/kg . £140mg/kg . £145mg/kg . £150mg/kg « Z160mg /kg « £ 70mg/kg  £180mg/
kg £790mg/kg i £)100mg/ kg (B H HH [P TE ) o 7E— L5 77 A, WA SR fd R B 2L
B AR ST R B K 45 5 (B, A T £ r 245 00 1 O F ) 1A & BH PO 1) &
[0056]  4nASC Fr s R TE “FRAL” 2 d8PT ), iiTfr2 2 IKek T r2 2 ik i Be 3R i 1 R
X 38, HReW 45 & 2P — N2 M PUE S A X FF BAESY , A de i FL2h v 9 H s i
N B BE RS 5| % 2 R 0 SR 1 B G 2 DR T 1 o L e SR M T MR I SR AL R A
SR S ERPUAR B 1) 22 BEES 70 o« EAA B I 1 ) AL 2 G ik AR A0 Hh 20 R0 i AT ART 7
VR E I, 5040, 388 I AR ST IR B A g5 I E I A E ) PUARRE St 25 1) 22 IR 40 o LR
PR RAT AN T A S B SR VR o RALIE H HH A 220 1 R 1 70 4L8E (surface groupings of
molecule) , Uz B IR BIORE U B 4H 1 , IF H B 5 € I = 4E S5 M RFAE LA SRR € 1 L ART RFAIE
B BT RALR) 2 KX AT DL 22 K1 20 4 2 J R 0 R A ] LU 22 IR B 7 A BB 22 AN 4T
F2 DX SR i o 22 57 7] DA AT PAAS 2 08 ) = 4E R TS AE o AF F el s 7 s, TFr2 8 46 2
TEr2 2 IKE) = 4ER R AEH B SE 77 b, TEr2 3R A0 2 TEr2 2 IR 2R ERFAE .

[0057]  FESZfH , FEASCH , S 5 R A o A SR s I ARE “BROE A7 2 F8 1 1t
Yot , Foad w AR 250 B0 R B 75 4 77 JE 391 Rl 45 7 sl s g R 9 B R EA IR T E B
(o, 13 A B E ) VR IEIR (B, (A2 R AR R R IR 2R HE IR
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55) R WTIR AENE (10, e B R I S BRERAE) SR TAE P55 (40, SDS L 2R 1L AL i 3
BTG RS W (0D, R L 3 SRR R L) AN e (B, H ER A | 1L B
fiE2E) i8 2 L, RemingtonffJPharmaceutical Sciences (1990)Mack Publishing Co.,
Easton,Pa. , 1% 3CHk DA 3N BAE NS I AR

[0058]  FEATCH, HiAk el A BRI DAAL & A B b ik i BB o 24 AR R S RIS, RS
CHBE” R TR T B E I R T A RS R ) 2R, FRR OB R (o) (pE RIS
(8) I (o) AMES (y) AIAS (W) o IX EEAN[R) ST 1) JE B 2 NI O B A8 7 o fh sk
P, 537 9 T1gA IgD IgE . IgGAITgM, R 4E VU FhIgGIL 3, Bl TgG1l 1962 IgG3FIT1gG4 . fLidk
Hh, B N FEFE AR N, B S BRER B B Bk B 1 2R AE 2 D B E E X 5%
Rr R o T eS8 5 AR A (1) 1% H TR P 28 B IR T 21 2 £ A FF AT 3R A3 B 80408 B, 4 IMGT \ENSEMBL
Swiss—ProtFlUniprotH a] Ui [l (] . 1 0T DAAE 25 Fh 3 PR 2EL 00 2 v ) v 8 il S s AR A o FE— A
St 5 T, AR ST A I PUAR AL i B AR TG 5 [X 557 225 IR 4w A 1) B2 % , L A0 4
{EAPE T A IGHG1%01 . IGHG1*#02, IGHG1%03  IGHG 104 F1IGHG 105, £E— ANt /7 2, A8 3¢
B A FER TR FGT R Fr BB G Tg G218 i X A8 A7 2E K Zm D 1) & 1, AL R (EASBR T A TGHG2%
01.IGHG2+%02.IGHG2%03 . IGHG2:%04 . IGHG2%05 F1 T GHG2:%06 o £F — > SZ it J5 i , AL il A I
PR BRI B B LG T gG31E & X S5 B2 R gm i i a1, A FE(E AR T A TGHG3*01 .
IGHG3%02. IGHG3*03 . IGHG3%04 . IGHG3*05, IGHG3*06 . IGHG3*07 . IGHG3*08 , IGHG3*09 .
IGHG3%10.IGHG3*11.IGHG3*12.IGHG3*13.IGHG3*14,IGHG3*15,IGHG3*16,IGHG3*17
IGHG3*18FITGHG3* 190 7E— ALt 77 X, A ST A FF B Bk sihisg Fr Be Bl 45 TgG41H E X
s fr LR S I B 1, HAFE(H AR T A IGHG4%01 . IGHG4*02 . IGHG4*03 FI TGHGA*04 . 7% 7
— NS, EAE S e 2 ThREI) (disabled) TgGEIFRAL, 45140, 2 2= ThRE A 1gG4 - 75 L 5 i
770 AR B PUAREAE N v 41 E X A R — A SEiti 7 A, AR EE XA G Fe- v %2
&, 3 H A0 EL 5 Leu235GLusR AL o 7£ 7y — A8t 77 20, B EEH E X A1 Ser228ProRAZ LA
AR E e AR S — st 7 b, EEEE B X S 1gG4-PE (Z W, Bl , A ST I H132)
TE 73— ANt 7 o, A SO AT SUR AR 7 Br s R gGLE & X S5 A7 & K Jw b5 1)
HAFE X, HAREAR T /NS IGHG 1015, IGHG1%02 o £ — /N S 5 20 A , A8 SCHT A TR
PoaR FPuAR B BUEHE BB G2 52 [X 4540 6 [R] 4 ) ) 2B 4 1 v X, OB RS (HANPR T/ R
IGHG2A%01 . IGHG2A*02, IGHG2B*01 . IGHG2B*02 IGHG2C*01 . IGHG2C*028% IGHG2C*03 . £E— >
St 7 SR, AR ST A B BUAR BT B dE BB gG3E 5 X S A B PR g i i d 1,
AFEEAPR T/ IGHG3*01

[0059] W] LUKE A K B & E GRS G5 55— ForiEdH A A T2l A H e
J7VE I FH ) 5o, ROE “HE7 I8 2 T — Fr ik g8 A ARE “4L-67 0458 FH AN FR i
HH i) B A2 AR RV R W o T DLAE ) 2 BB AT S BB TEr2— A S 500 B Ko T 3 5 95
ORI 52638 it FH 2 v 2 /i (0, 140 8. 450 B . 305 B 4575 %l L/NE L 2/NEF L 470
B L6 /N L 127N 247N VA8/INESE LT 2/NEF L96 /NI LT R L2 8] L3 ] L4 R L5 L6 ] L 8 R Bl 12
J) S [EIR B2 JE (B, 153804575 81 3043 8 4570 Bl L L/NE L 2/NE L 47NE 678 B L 12708
B L 24 /NI CA8/INE L T2/NEF V96 /N S 1 L2 )8 L 3 W48 L5 JE L6 L8 R B 12 ) it FH AR —
V% o AT LA DUAFART M7 5 H A A ) 7 vk — A AT AR B A 77 o AE R it 77 0, AT DA
552 i it FH DA B5UB3 S Va7 B A/ B 3 T r 2 SR 5 1) — Fh el 2 Rl ik (B, JE A
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R B PUR BT V45 it FAS A BR AR o ] LA S AR & B B A 44 it FH R0 7 9 A BR 1
RS R A w15 A N7 N L3 I 71 S G L T I B 2o SRR s L A R S TR B
(Physician’s Desk Reference) A FT 41 BIAEAA] H ik 7

[0060] iR SCATAE FHI , VST 35 B R Fa vt T S0 itayd S i 25 8, v S B e v 4 2%
BEHNPHL, 8 HE R H LU N AR BB D B RS IR B — 2 R AR 2 i
FIH LA FR R N B S S B R ok o 7E — e st U7 2, 3 A 2 AT DA Rk P 2
BRIV B, T2 S SR IEFR R G0 N R I, 04, 355k o A IR0 A5 P A — SR 4
BEE VRO IE N LR R PR 1 SR S AR S S

[0061]  GnA ST A fs A, “Ud BH 7 2 Fa il i B3 BB E BRI EE R MR R
N, BN, 755 s I N B BoR B EMEL, B RS S AR LA G
AR 7R 4 A T S o D 7 il B L RO FE A VR4S S o B B T3 27 7 2% R R A Tt A i s e
VBT I77%

[0062]  RiE “Kabatdm5” S ATE & A S H AR A1) HL2R -5 LU HpA ) B 55y AR [X Bl
PURSE A0 i e B R AR 5 AL (W3R &SRR 9 5 1 R4 (KabatZs
N, (1971) Ann.NY Acad.Sci.,190:382-391 flKabatZE N\ (1991) Sequences of Proteins
of Immunological Interest,BTifi,U.S. B 5 AARSEE NIHA T 591-3242) % T
FHERTARIX, % T-CDR1 , ey A8 [X 388 %5 7E 2 A R A7 B 31 2 3511 G [l N , X T-CDR2, #E 2 JE R AL
BE50E 651N , XFF-CDR3, 7E & IEFR 7 B 9548 102/ FEl Y

[0063] AUk BRI | B 1 B 55 AT DA B HE an AR B B IR (1) 42 B o 4 T 5 U Re
RAE R R fa e Bk iR 1 8k , P 7R AL R AEAE PR R AL F afis () AR () &
Hideth , 2255 NERBE e, e 1E 5 X N 1EE X AEANBE R A 2 A st fE e X
S HE TR o I e S5 7 AR AR A% T R AN R R T U AE A I 0] B B0 2, 4n TMGT \ENSEMBL
Swiss—ProtFlUniprot =& Al i in] i o 7 — ANt 77 2, AR SO A FF I PiiR sl ik i Bt
FE N lE 52 X AL R g i 1) 2R 1, FLEFEEAR T 1GKC*01 (W, il an , A S i 7 %)
) JIGKC*02 (Z W, , il , A e i) 911 2%8)  IGKC*03 (B L, 45l tn , A 32 1 41 36) L TGKC*
04 (B0, B, A SCH ) 7 51 38) FTTGKC*05 (2 W, , 40 , A ST I R 51 36) o 4 — AN SK it 5
[, ARSCHTA T PURE U BB 48 AME 2 X S0 R m g i) 8 1, FLAFEEAR T
IGLC1%01 (Z W, B0 , A2 ST R 5 5138) L IGLC1%02 (32 L, 4l , A SC 1 )5 51 38) L TGLC2%
01 (B0, Blhn, AT 5138) IGLC2%02 (0L, BN, A ST ) 7 511 3) \IGLC2%03 (&
W a0, AR SR PR JIGLC3*01 (2 I, filhn , ASCH ) 7 5112%) W IGLC3%02 (0, 7l
Wi, ARSI P FIER) JIGLC3*03 (S L, il , A SCH )7 5138) IGLC3*04 (I, il , A 3C
T HIER) JIGLC6%01 (Z L, Bl 4n , AR SCH 7 5138) VIGLCT*01 (0L, il , A SCH (1 7
FI132) VIGLCT*02 (Z ., 5l , AR ST ) H1132) VIGLCT*03 (S W, i, A2 ST I H138) -
TE 73— SEHt 7 s, AR SCRT A T I BT FIPT AR B BB 4 /0N B 5 X467 225 PR 4 R 1) 2
FElEE X, HAAFEEARIR T IGKC*01 . IGKC*03 8% IGKC*03 o 7E 53— AN i 5 2, A S A T
PR NPT R A BEALTE /N BROME 2 [X 25 A7 JE DK i (1 2 B 1 e X, LB FE(EANER T TGLC 1%
01.IGLC2+01B{IGLC3*01

[0064] 24X v LLRATA B304 FoALFEAEANBR T-08 L 3040 o G AR ST A FH IR, ARAE “i 3L,
N R e R S AT %) FER L L v ) 4y fE (R 3L 4N B AR FL 3h ) B 7 B
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O 2L T NG E NG B FL2h ) AT ARTE A 3h 40 o Wi 2L Sh A P b ) S 9 B 5 A ANBR T N &%
HEeRKE, HOFEIEANRKSE, nBEE LI ERBEE M R &, 4 4 8 L E
AL s BRI LB, QoA A0 s SEEG sh), CFEmE 14 2, ai/NER R (B FE AR B AR s
K BEFEYNFE B A RS S, iy KRS 2 H e S8R 5 Y R/E5E,

[0065]  4nASCRAE I, “FEARH 22 /D460% , £/DAT0% , B/DLAT5% , /02
80% , & /b#185% , &2/0#190% , /0 #195% , £ /0 #198% , /02199 % 5 21100 % .

[0066]  AR3E “PI AR X7 By “PI AR & fa i AN E AR 4y, Il R E AP AR K 1208
130NN TR , IF HAE R EE 29100 R 1102 B R , HAE BR8] 7 21 K A8k I B AE B
HARGUARRT I B ARG 1) 25 & Ak e v v 48 B o e 20 b ) ] A e B v AR 0K R B AR E X
(CDR) [P X 458 , 1717 7£ AT A2 38 A B8 vy B Ok < 1) X 3 p FROMAEZE X (FR) - % Y CDR 32 22 471 St bt
PR 50 E A EAE o« A ST I & R TR AL B 2 5 R AR R EUFE 20T 1Y, WiKabat S8 A
(1991) Sequences of proteins of immunological interest (U.S. RAS5AAKRIREHE,
Washington,D.C.) E5hR (“KabatZE N”)  fEAE R St 7 =0, Pl AR X & N RJ AR [X .

[0067] 4 f 2B W 22 A1 45 1 A W) 5 R 1) MR B 38 AT UL T “The Merck Manual of
Diagnosis and Therapy”, #519h% ,Merck Research LaboratoriesHifix,2006 (ISBN 0-
911910-19-0) ;Robert S.PorterZE N\ (F4%) ,The Encyclopedia of Molecular Biology,
Blackwell Science Ltd.Hfi,1994 (ISBN 0-632-02182-9) ;Benjamin Lewin,Genes X,
Jones&Bartlett PublishingHifix,2009 (ISBN-10:0763766321) ;Kendrew® N (F %) ,
Molecular Biology and Biotechnology:a Comprehensive Desk Reference,VCH
Publishers, Inc. Hhr, 1995 (ISBN 1-56081-569-8) #fiCurrent Protocols in Protein
Sciences 2009,Wiley Intersciences,ColiganZs N\ F %o

[0068] R AE 55 1 Ui BH , 5 WUl FH A 18 A% 7 S it A & B, i DL SCHR B ik 19, 1 4
SambrookZ% N\ ,Molecular Cloning:A Laboratory Manual (584f%) ,Cold Spring Harbor
Laboratory Press,Cold Spring Harbor,N.Y.,USA(2012) ;Davis®¥ N ,Basic Methods in
Molecular Biology,Elsevier Science Publishing,Inc.,New York,USA (1995) ;&
Methods in Enzymology:Guide to Molecular Cloning Techniques 152%:,S.L.Berger
FIA.R.Kimmel 4, Academic Press Inc.,San Diego,USA (1987) ;Current Protocols in
Protein Science (CPPS) (John E.Coligan® N+ %, John Wiley and Sons,Inc.),
Current Protocols in Cell Biology (CPCB) (Juan S.BonifacinoZ$ N 4, John Wiley
and Sons,Inc.) fiCulture of Animal Cells:A Manual of Basic Technique,R.Ian
Freshney, H i :Wiley—Liss; 285K (2005) ,Animal Cell Culture Methods (Methods in
Cell Biology,57%:,Jennie P.MatherffiDavid Barnes¥ % ,Academic Press, Z1hK,
1998) , B SCHR I LA AN BAE A S I AR

[0069]  FEASCH  FEA K BRI 2 AN J7 iR N € T HEARE

[0070]  Ef—H9idi : Bk 1 52 AR 2 B AME T2 i AR T 5 R M Bk R M R A A 5 T 1)
&

[0071]  FESE—Hi&E R, AN KRBV S T FE S W A1/ 56 7 T 1 B4k R P A A 1 3 o
R EE REE A A E R TS FEUE , I B & T A2 W e o7 J5 R 1 sl g
T A A2 9 A T K 25 0 EH S 40
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[0072]  f7AEZ P 5N S2 3 BB T ORGP E 0 , B AT PE B A R e R B A
K (FOP) o 3% A JL AT 905 H R AE 72 T S AL B 4k (HO) 5 S007E B % A6 i Ak, B At , JUL
DAL < I RH S 350 i A R DRI AR K Hb 35356 1 BB I R 3l 1 . FOP B 5 LA 56 % 1P 3
77t - ELAG R 38 R I s T vk SRR IE I FOP J8 38 fEACVR 1 28 (R B SRAR , o 4w i
ACVRI/ALK23Z 4K . iZ 2k B A K AR (BMP) 15 5@ 1% Hh 1) — 8 40 F HLEEE e &
H iR B A e P EEAE A X PP AR T EACVR L /ALK 252 AR 14 Tt 17 , PRl 0k 5 850
FEWIBMP{E 5 7% 5, NI S BUE T B = HAN 32 3% 1] (Shore fllKaplan 2008) .

[0073]  BRFOPZ Ak, A7 7 He e Al Ak 11 22 s o HL I 7= A2 | AN R WL o 1X 260 fvan Buchem
993~ WAL M 78 < ORI K B P A v T R AP M AR CH I R B AR
i 22 B9 1T B AR PR A 28 49 JEHO , 49 A, 75 DG T B B TR LR R U AR S B AR A
875 A8 i B ST 5 9 BB AT M0 o 51, T A0 J e Y A B PR R A U LR
T R BLR VR B AR BB o 1 LA A 1 2 95 1A R AIE AE T 1 5 P 38 R A5 1) AN 52 4 1l
(10 A o A% 2 B BT DA B T30 97 AT AR IR S8 35005 o AR U BH AT LA FH T2 AT ] X e 095 o A i B ]
A FH T F0 77 04 R AT ] 36 S g 1) IXURSS: o

(00741 FH 9677 B0 A0 14 2 00 1 5 0 5 V2 B0 98 R AR S PR VR 7 S T 2 S 28 ] B e %8 2490
(NSAID) VIR AR BB T2 (Kolbl 25 A 2003) WO 2016/039796 A2#tiid 1 FIF 577 gtk
PEBIR AT M B AL AR 4 R B AR (FOP) 1 515, Fo A 4 s FH2A B V& 10 25 52 1k (ACVR2A) 44
P/ B 2B E A 3R 52 A (ACVR2B) 4B e 1 B vE AL 2= 52 4k (ACVRLD) 54071

[0075] SR, IX S8 67 1 0 & A BR A 5 ELIE & DO RE IR S (2 AN AT LA 1500 R & o
40, FE VIR A 5 , HOVK 5 ) Al BEPETE 3180 % o B A , 5[ 5% 51 B 2 e B2 B K
RAIE L, R EE B8 PRI 52 kT B LA 22 45

[0076] WO 2015/107075 ALAFF T NiRELER A SR 24N R 1R /7 91 (TE 4 S H SEQ
ID NO.1) .Baschant5§ NHIA 1 A% 2k H 1 52 A4 2 06T B B 248 i 02 ol P A2k — A4 it A 4 B 1 9052
7145 (BaschantZE A2017) .

[0077] DRl AR BAI B AR E T34 T8 i AL 5 i i 25400

[0078] AR EHRI H AR T HE M B A O AiE 7 7k A RIE M 254

[0079] L FH A A 5SEQ ID NO. 1P A AA 2 /070.75.80.85.90.95.96.97,985
99 % [F] — 1 B L 7 H1 B L Fr B A 1 T2 W R 7 D e 1k B R i B A A 0 oK
SRS AR B H b o

[0080] [ — 4™ o 4t B Aty 2 T R R S B I DL R = L R M £ H

[0081]  FHXF T A B (W 8 1 B B W e 38 A D B 1 I =B BR 7 41 () — 3093, P i ey
PA3S, (SEQ ID NO.58k# 52 HA £ /070.75.80.85.90.95.96.97 981499 % F¥] [7] — P i) F#
H) s R B, B BEBEM2818, (SEQ 1D NO. 68k 52 B A % /070.75.80.85.90.95.96.97+
981K99 % [ [a] — 1 (1 7> #1)) ZHL R i) Fr Bl Tfr—#f — 284k 38k (SEQ 1D NO.78k# 52 Bf
£/1370.75.80.85.90.95.96.97.988%99 % ] [7] — V£ 7 51) L) Fr B

[0082]  “J& & 1tk B 4k 2 P A4 08 W e SR AR N S A S B AL ST , 8 R A N
(100 Jir R 1k B e Mk e SR A AE B AL E

[0083]  Jif J PR B4k e PR R AL MR 50 05 B R AT E B AL 4T 4E K B AR (FOP) wvan Buchem
993~ AL M1 75 < SODR BB K B P A B AP e M AR CH I R B AR
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i 22 W93 O 19 B R A ME 98 L B4 S HO , L ade b , 75 20775 B 3 TR VIR ARG L AR L A5 4L
577 7580 Ji P00 A AAEE () 1R 450 ARH A I MR 5 i AR AT R R I LT e sl ek 1, 76 110 51 i
B A0 PR A B AL ORI A R MR R AR I AL T

[0084]  FEARE) St Ty X, g &2 Wi fl /8697 AL E 4k (HO) wvan Buchemis AL,
PEE AR BT B A 4E R B AR (FOP) .

[0085]  “HO” tHFR A B AL % , FoR pl 3 A 9 Hoh AR A H R 1 5 2R FE B g R g LA
AN BGR o3 HH ZR rh R A E AR) 0

[0086]  “REATHEFMEL4E K EAR (FOP) " WHC AT Z KMEEWHEA 4K EAR |
HEAT AL L4 BiMunchmeyer 9 , ok 1 B g A L v N AR (17 45 2 A 2R S e e 23 1 AR
TP B A I 7

[0087]  “Van Buchemii” tHFx Nvan BuchemZg & AE AL M B AL I 5 IL4s B B iy Joi 1
J& (Hyperostosis corticalis generalisata familiaris).van Buchem—Z & P e Jii
A, FOR B ER AR N BRI R B S BRI G B A R R R
.

[0088]  “LT4iih &k Mg/ [ 7 K ol HE A7y £l GNAS S [ A () 2848 512 3 H S 807 B B 3 AW
(9 o

[0089]  “fiE SCIR B K™ K 4 FH A7y F LEMD3 3 [K] vp (1) 58748 51 2 3 H 5 807 A B 3 AL Wi
P o 1% R Gt 2 5 A A K R 1B (TGF-B) {5 5 i@ M I & H

[0090]  “fi 22 W 9™ beg 4 R Af O — AL VS AR U BFURE , e 2 o e AR BR e 3 B S 850 A8
b

[0091]  “OCT 5 A A AE 487 B DA #B3R IG )% (Bechterew’s disease)  Hy—Jifi — [ it
LR BB < T 28 2 D0 M 7E 8 A AN E IR G 1 rh R I R R 12 28 P50 o 721X B O
N, T B AR AL R AR TR E A

[0092]  HEAZEAEIFHISEQ 1D NO. 1M & A T LLor B8 | N8k 8 1 3244k (Tfr) 2080 A
RS AR (TFr) 28, PLde N Tr2a ) B 71

[0093] AR FEA & B £ B P h 45 & A 2B K K78 (TGF-B) /"B TR 38 K A2 8 I BUP K ik
% 5, DRI BMP , 4 S A0 326 i 45 & 22 BMP—2 . BMP—4 . BMP—6 FIBMP—7 9 (1) — Fhak £ Fh, L3k Hh 45
Hr BT IX LEBMP

[0094]  “TAb A= KPR 1B (TGF-B) /B & K AHE H , BUPSZ IR #4403 ) — H 2R (5
SESEE, HEE S TCF-B32 A& 5 i 7t - TGF-B/BMP X e 36 TGFB1 . TGFB2 . TGFB3 . BMP ., 4=
KA R (GDF) i AL 2= Al 25 LA e i) 2 B P /8 Bz (AMH) Afinodal s

[0095]  “EIE&KAEE BMP) ™ Kok 3 Ak — 4 45 G BUPSZ AR 55 70 WME 5 % SR H fE
— ANzt 75 0, BMP3% [ BMP1 . BMP2 . BMP3 . BMP4 . BMP5 . BMP6 . BMP7 . BMP8a . BMP8b . BMP-9 .
BMP10E(BMP15 , {15 #iBMP-2 . BMP—4 . BMP—6 5 BMP-7 .

[0096] A5 FIth , 24455 FHRR I A% i BH I 8 (¥R 7 i R 1k B4k i PR AR Ak 1 3 s ), L Akt 410
il S BMPA5 5368 6 AR AT S 1 B T2 RO R Wn £ -5 88 146 o

[0097]  FE—/ st /7 3, A I TGE-B/BMP S AR 51 , A8 328 U BMP , 45 J31) 12 128 Hi BMP-2.
BMP—4 , BMP—6 MIBMP—7 H f) — Fifr il 22 iy, 4J0308 1y J A X EBMP , A5 IR 8 A< 5 B 14 2 3 AT IR
R A B R R AL A TR () 12T
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[0098]  7E—ANsit g sUHh, FE MR, 7RI Hh , 78 137 Hh 37 4 23 o AR 98 A = B 1)
IR AT SR R M Ak A P R 1 2 W o AE AR I S T b, 2H SR R . “of
$7 AR AR N VR B TR AR L A3 o LI -4k TR A g TG g I DRI ) L%

(00991 #7728k G 2 W v 4 AR 48 A< BH I 2 1 3R AT i R 1k B 4 O 1t i
AT 90 B2 W o e I 8 W 3 A Dy O I P - AR G A 7R LA HRORE I 43 B 4
R TIAR T -

[0100]  7E—ANszjita 77 20, G e 6 1 i K S 2 WO B 00 e (EL TSA) BMAEEG e 928 B et il
5E (ELTspotlliE) o “ELTSA” ¥4 Bl P fF S 5 T WG 12 2 €8 s B 11 22 - o A4 1 A U0 ot 72
“ELTspot il 78 o 43k H2 AR A S WU 6 A FH e ot o380 i gl et e 3 44 o 2 b 1) LI A AR -
HOETRENTaE oS o8

[0101]  #E— NS 5 2, 92t JiR P Bl 4 1 A A0 P 5 95 B A2 B DA SR 5 95 ) T
DAV Y697 1) S SRR/ B T KURE 23 J2 o “IXURS: 73 J27 4t LA S PP A 9 s e B0 5 B0
RAEBLAE T B A -

[0102]  #E—ANsLitay sUH, F T2 W 16 97 5 R 1 B4k s P R 1 2 o 1) R 40 A K B 17
FEEAFEFAISEQ ID NO.18ESEQ ID NO.2.

[0103] HEAZEMTFISEQ 1D NO. 2/ H vl LA 5 B RABHE 2R B 5244k (Tfr) 2a, B3
FRBHFE R B (1 3244 (Tfr) 28, IR Hb SR BT r2a ¥ fE A

[0104]  FE—ANsita /7 A, BRI A R BH I B B 46 232 E L IR B 801 MR A 1R , fL it b
48TNE IR 801NN FE PR , o AR e #6002 J g 2 750 2 J iR a2 ey HL4H ik
[01058]  FE—ANaita 77 =0, 12 W R/ 8va 7 Rk P Bl Ak kM T A0 P 5 93 TR AR B8 AR
B ) 2 A NS R [ 3244 (Tfr) 2a (SEQ 1D NO.3) R RHE 8k [ 3244 (Tfr) 2a (SEQ 1D
NO.4) N 5244 (Tfr) 2B (SEQ ID NO. 1) 8¢ A Tfr2aff] fa4hs, (SEQ ID NO.1) . B RH#%
PR E 324 (Tfr) 2B (SEQ ID NO.2) B BT r2af il 7 (SEQ 1D NO.2) .

[0106] A BRIEWS J FH T2 Wi Fl /B 97 5 PR B4k A 1A A A 3 i 1) A 5 RS 0 A K B
/b —MERRREES.

[0107]  FE—AsLi = Uh M AEAR ST 20— MEANRSE . E DSy Ak, 20—
FhiE F PR 2L H 2 H 2R His) FRas B IEH RS- F4 A2l (GST) A4\ 22 i it & 82 5 (MBP)
PR Mychrn s HAE B BE B 2 (Strep) P8 ai el , fLik Hhoe e Jekl , R i It g Hh 2% 2.7¢
HoEEH (GFP) a3 2% o5 (YFP) o

[0108]  #E—N St 7y =N, R4 A BH 1) B 1 B AL & /b — PR 4 Ak B I & A I
wEHAS RSB,

[0109]  FE—ANsita 5 XA, B0 —FiE ik B S A D- 241 DIk = B AR A A
FEIR BB ML ) BRI R AR/ SRR

[0110]  EEEM &R E A MR E R E R

[0111]  FE—A Sty =0, AR H A% B 1 2 1 BB 5 22 /0 — iR a0 A 6 BH 1) B 1 1 gl
A A HTIRIT SBUPRZ AR SEE T A SRR -

[0112] AR BHIEIE K AL gmtith F T2 W7 A1/ 5006 7 TR kM B 4k 1A s A 973 P AR AR
R A BCEL B 2 D — R 4 Ak B 1 B R 2R I T S A% IR ST 41

[0113]  fE— sty =N, X R 7 FI S 4ESEQ 1D NO.8ELSEQ 1D NO.9.
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[0114] AR BH ) e 7 T K FH T2 W0 F1/ 83R 97 T R M B Ak e A Al A A 0 ) 344
HALE S gD AR 5 A R W 1 B 1 sl A &3 /0 — PR 48 ARk B 19 B 1 19 Al & 2R 1 19 2 91
M%7 5.

[0115]  RERfF “BAA” 2 i i Yo Bl R AL IR 17 7 2 40 i Hh AR R 34k - 75— AN St )y
o, BAARIE B TR B A B R R A A, s s A (AR B B g AR
P A B B B D — R BE AR R B I B RS R T A AT R T
[0116] A BRIEWS J 1697 S5 R M Bl R i A e i i 2 &4, R & & /b —
PR 95 4 A B 1 2 1 B B 22 /b — PR A R I SR EH R G R E .

[0117]  FE—Asita 77 s, WA A R - R Bk 3 o 78— A St 7 U, B AR B
AR W B A FERAM B, i Hh 4 J8 s R AR, R/ S, s B R S BRAT B AT
R E

[0118]  FE—ANsejita 77 XU, 755615 P BUUL P J e FH , B30 4 B BB T B ik P9 B30T R
Jite F 25 0 2 A o A — NSt T SR, 29 A AR T A T T LN BT ik N B
1 ARt FH T K

[0119] 7 —ANsEifi 5 30, 294 & 05 4 10ug/ kg B100mg/ ke VA . / it FH B4 71 2 RO AR 5
ARHPEESAES B D —FREA KA EARBEGES.

[0120] 7RI & sl 7 A, GV G108 & 255 b nT 8252 09 W B 750 B0RRL » 78 — /> S i
J5 I, 245 b ] B 52 A RRRE A BSURRR K TR A 328 M % i K A R KV TR B H =R K
T o AE— AN SE R 77 2R, Z2 K I % H pHApH 5.0 pH 7. OF) 2 20 B8 - 2% MK I WL, B
BRIATREN— 715 FR A — L B R B — X B TR 1 — 2% P /K VR W o 72— A St 77 5k, 2 7K Vs i
A lmmol/1 (mM) Z2500mM , /812 Ht ImMZ= 50mMF iR B o 78 L & st 5 X, 24 b ml 8252 1
TR R BB 3 SAL BN, i b, LAk 3 7 OmM 2 300mM [ , 47 140 Hin 3k J& 2y 150mM .

[0121]  fE—ANsiti 7 s, 29 B ik a5 B /0 —Fh 2 2% E a2 IR TE 71 o N 3 AR
“Wik FE 557 2 VA5 5 pHA /B 88 1 A SR I AR HE 464, RN/ B R R AL A i R e PE AL
EWYAE— N K, B — P25 BT B2 R ik B R FALE S AL VR
1S B LR -

[0122]  FE—/ st /7 U, 29 G2 TR ) - 18 O A 7125 S 1)K T
[0123] AR BH (1) 38 7 TRV B 24 0 A 6 WD A it P B4k e P e A P 0 () 12 W RV T
Hr ) i

[0124]  #E—ANsjita 7 X, 920 S W B2 F T 100 523038 it FH o B B A 52 il 5 2
MRS AR — AN STt N, 2 1R BB B, BN N A NELE L TR
— ANty S, 3 WG A PR N R OR R B B EUIKER s M S R B ARk Rl L 3 L 4R
M FAE N RK S, ek i SRR IR B R  FE Sl , NV T RN , 41
wn, O TR .

[0125]  FE—ANsejiti /7 2, FETGFB/BMP 5 B G2 1) 12 Wi A1 5 BMP 52 A4 B0 - i A6 DR ) 9
TGRS Al FHZH S .

[0126] A BHIE P S A2 Wi A/ 8 y6 97 TR kP Bl 4 e s A P 0 1) 7 v, L 945 e FEAR
PEAR B )& A A/ s 2 A

[0127] R —ANSEit 7 A, XN, B, A N i il 5 P B3k D A A A P 5 0 1 2
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A/ BT -

[0128] S T2 Wi F1/BIRTT , 5 A 24 38 223 1 7 e 1 — Pk 22 oA i A BH 1) 8 1 1)
To T 25 A it T B3 LU AN/ B 97 TRk MR B Ak e PR AL 14 07

[0129]  fE—Asifir =Crb , Ja kit i e ade th A A o5 9 BRVLIALVE 5 s B3 4= B L £
AR Y B2 T VLA B K S Bl v Bl e IR B R it o

[0130] 7 BH ) H & 77 ThT 0 S AR 40 A BH (1) £ 1 BE 2 &8 /20— PR 91 AR BH I B 1
Rl B 13 7E 12 Wi TGR—B/BMP SR I i, 53 B E 12 Wbt 5 BMP 52 A4S T 1 45 S 0 HH 1) A&
[0131] B R “BMPSZAREOE F 7 7 28 /0 — FIBMPSZ A4 (1) 3 » FLU0E /2 tH T BMPSZ R
A7 (ShoreflKaplan 2008) , ikt 2H j% Y I3 T AL i i s 1) o 3 3 A “HH s I R AR 72
HATEASFAEBMPHI TSR 5 22 /b — FIBMPSZ AR 05 1) 548

[0132] A BH () B J7 TRV B B0 25 G RS AR 41 A J B 1 2 1 BB, 3 2 /b — R 90 4 A
[ A RS R AR FI TR, A/ 558 MR EALHNEARUEE
b — PR 4 AR K BRI B I Rl R R A AR B R T A I R FE 12 T TGF B/ BMP 28 % B
T ECAE 12T 5 BMPSZ AR B0 T = A S i i &

[0133]  BRAEVSWT AN/ BI6 T7 i P B 4k i A R A 1 5 9 v 1) FH O 2 1 AR 4 A B 1) 2
& & T AW AT 5 P S b 99 TGF-B/BMP 5 i i, 53 (0 A6 0 ) 8 97 ) o 3% 8 I FH L A
by Ay G 2 BV 4 BRI 8 G e (481 4 , FH T St B AR R St i B W %%) FELTSA, BA KL TR R
BEOR, NCT GHEHLT Z333) JPET/CT GEHL T &5 b E A% o FIE R EE 7

[0134] Myt iE&

[0135]  1.HA5SEQ ID NO.1HI ¢4 HA %2 /070.75.80.85.90.95.96.97.985(99 % [F] —
PER R EBR 7 4 1) 8 A B A B T RS W A1y 97 5 P B Ak M A Ak v s R S
[0136] 2. 4047 FFISEQ ID NO.18§SEQ ID NO.2M&E [, F T 1E LMW fil/ B yG 7 6 o 1 B,
9k M A M e R

[0137] 3. MR¥EME-S 1ML &2, A 232N R MR ESOI N R MK E, HTEL
M 0/ BV T R B AR R T A AP s R

[0138] 4 MR4BEMES 1 =3B E R, HAFEAE T A R E R 2k (Tfr) 2a. 5 8k
A AR (TFr) 2BE T r2a ) fg Mk, F T 7E 12 W A1/ 8036 77 TR 1 B4k e 1 s A 1 2 73 o
fEH.

[0139] 5. F T #Ei2Wr Fva 7 J5 R 1t Bl 4k i MR A4 1 9 o vh s FH AR B 2 1 4 AR —
T & A, HAMEE T E A 2 N R E D 524 (Tfr) 2 (SEQ 1D NO.3) . BURBHE 88 524k
(Tfr) 2a (SEQ ID NO.4) - N¥EkEE 5244 (Tfr) 2B (SEQ ID NO. 1) B A Tfr2affy fg 7k (SEQ
ID NO.1) R BHE B E H 24k (Tfr) 2B (SEQ 1D NO.2) 8RBT r2a (P fg4h 8K (SEQ 1D
NO.2) .

[0140] 6. Q& &2/ —MRBEM S 125 E—BIMER NG ED, HTE2B A/ 806
I JB Rl 4k o A s A

(01411 7. FTAESWI AL/ BRI 5K 1 Bk P Al A MR 5 s h A R AR SR ME & 1 225 R4 E
— I A A EURIENE S e Al A B 1, HARRMIEAE TR A EE A E A B & 20— e, Hik
H & AD-ZIEMR O IR EE  ZUE I AR AR AR B A 181 ) 3 1) = E R 1) & (A A/ B A
TWEH
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[0142] 8 ARHEMES 1 E 55T HAE— T B F BURIEBE S 6 s & TR & J A, T2
W A1/ BIR T 5 BMPAE A4 Be T s A SR A A

[0143] 9. & g ARAE L& 1 225807 i AR — TN (1 BURGE L & 6 BUBE & TR R & B 1 Y
Fe AR R P 4 P TAE I WA/ SR 7 T 1 sk A M A A P 93 P A5

[0144] 10 A S MR IEME & M A% IR Py 51 B B4R, F T ARSI A/ BR T7 Tk 1 Bk 4 1k
BEAL PR A

[0145] 11608 & /b — PR HE ME S 1 5807 A — I 2 1 BAR H 2 6 elOE &2 T R
HEARGYAEEY), T2 W AN/ 8067 5 B A A B A

[0146] 12 f08 & /b — PR HE ME 2 1 25807 A — IU ) 2 1 BAR H 3 6 elOE &2 T R
HAZMALE, T2 WA/ BUa T 5 BMP A2 PR JGH T A R K A3

[0147] 13 ARFEME S 1 2587 HF AR — T 2 1 SRS B & 6 BB & TH ik & B 1 AE 2 W
TGF-B/BMP S % i 0 5 712 Wr 55 BMP A2 A4 i T v 76 SR A 73 Fh 1) &

[0148] 14 ARYEME I IR Fr 51 AN/ BUAR S AL 2 10 1) 28 AR 45 12 i TGF B/ BMP 2 J 1 57
BAE S W7 5 BMPAZ A T v A SR BB (1 FH 8

[0149] 5% M3 FH LB o B A 38 LA IE I D) e As 96 77 i A I Fe Bk e

2 A 2401|771
[0150] 7RI BRI 35 M J2 6 B 0 Ak Al 38 WL MNAES L Th RE R A5 R ¥R ¥ v A A
Rk 52 AR 241771 o

(01511 BB AE A2 foe 5 DL IR) B 9 » o 5 P Ay o B AT, 3K 55 3 DU T v A
Ko B AT LR A 2R 5 PR, I HL AT DLAE 3 230 5o A1 8 0 A WA ) T e A e i
240 P R R R o B RO R TR TR A 0 R R T B ST R U, nh v LT (B
RANKLALAA) 15 A 305 451 20 B 5 DL 0 0 1)1 WA MAC o 810 1 T A L o S L e i 5 J ) B 5
o~ B ATV 38 % A DA RE ST AR FR) P 3AFAE 5 T RF A2 8 IR A0 AT BAAE 1 BRSARAE ) 7™ 2
IEV R

[0152] S MIAE AR5 AEAE T LR PP 4% SR 20 2 R e AR, O HEw] DL i A PR A B
FREF o 5 LA ST IIAE ) 2 O SR Ak 1R B2 MORE , 38 % 2 ol 378 TR AN R B L P i AT 38
HAEIR A S iR SRR  F DR AR SRRV ST AR (A 1 DL, 1R D9 254 it Pk

[0153] A BHBP J FH T B  BRAR 2R AL AN I DD R R b 1 ¥R 7 P A I AR R
AR IR T LA

[0154] Bk 9 32 4K2 (TFr2) 32 BAEFFE o 3RaA , 22 e 1 Bk AQ o A2 /N AT, e
TR R T R IR TE T T BL R i B S ) B T TEr 2 e 2k G Bkt 2
TAN TEr2 R LA 7 AL BT 5 1

(01551 A Wi S ht 7 28 B F AR VR 7 TR PR/ s 4 e 1 o gt A i v s P £ 41 1)
7o

[0156] AR WY iRy st Uy b K FH T3 77 o 8 o ad Bl 1) B4 ILURE BCLE P8 PR (SE i
At B8 PRI SE) BT S5t P9 A B ILAE ) 00 761 71 o AE SRR D0 5 B0 R L3, e i ek e
IBHT A B A S SRR AE B A AT L A B P A DR B o TEr 20 TV R 3R RS 21 (BMP )
FCARRERE (Ligand trap, BEAR3R) (KIAE A, IR DR R HESIRI TE 245 5 6 T 908, i 32U
P AL TR A T 1 R 1 28 3 SRR FE IR A T i AR I MPSR) BE B2 43
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[0157] AW SEit /7 2088 K TR B hE K B AR L8 Sk B g 3T 1 B HLREAN 4
FE s 33 . (ACD) (175 o

[0158]  FEA K WA St 77 20, #1750 5 28 20— Fh A A R e B AT r 20 B T r 2B 40 B4
H.

[0159]  FE A WY 5t 7 2, 00 ae | A s i B IR R B B AR BRRNAT
P, 540, siRNA, shRNA.miRNA.Crispr/Cas H. & H 2H B4 .

[0160] DA Z12% 1 40 il 7711 K 20 1) SEE 451 (ORI 5 AN T WP ) 400 ) 700 ) AS [] o2 A T AT T4
TEr2, (H A LS 32 R AE R B -

[0161]  Jdfk:

[0162]  WRANfh)E , 5 & —EEALHI4T-VEGE (I N B A K R F) 144 s Adamis AP, Altaweel
M,Bressler NM,et al.Changes in retinal neovascularization after pegaptanib
(Macugen) therapy in diabeticindividuals.Ophthalmology 2006;113 (1) :23-8.

[0163]  Jifgg v 77 1 B T -PDGF (ML /MR IEAE KA 1) i& 44 - Pietras K,Rubin K,Sjoblom
T.Inhibition of PDGF receptor signaling in tumor stroma enhances antitumor
effect of chemotherapy.Cancer Res 2002;62:5476-84.,

[0164]  JIK:

[0165]  STT-571: 8 A BS A REE (c-Abl.Bcr—Abl.c—kit) I35 :Biochem Biophys Res
Commun.20034E10 H3H 5309 (4) :709-17.STI-57 1 : HL a5 [ ~ Bk 2 BRI A1 1577 (an
anticancer protein—tyrosine kinase inhibitor) .Roskoski R Jr.

[0166]  RNAT-3:

[0167]  HTiwEIF M Hi-1L-13siRNA:Lively,TN,Kossen,K,Balhorn,A,Koya,T,
Zinnen,S,Takeda,K et al. (2008) .Effect of chemically modified IL-13 short
interfering RNA on development of airway hyperresponsiveness in mice.J
Allergy Clin Immunol 121:88-94.,

[0168]  FHF-y& 97 M 241k i 41 I &8 i $1-Hsp27 siRNA:Liu,C,Liu,X,Rocchi,P,Qu,F,
Tovanna, JLA1Peng,L (2014) .Arginine—terminated generation 4 PAMAM dendrimer as

an effective nanovector for functional siRNA delivery in vitro and in
vivo.Bioconjug Chem 25:521-532,

[0169] HEZH W :Karpinski J,Hauber I,Chemnitz J, Schiafer C,Paszkowski-Rogacz
M, Chakraborty D,Beschorner N,Hofmann-Sieber H,Lange UC,Grundhoff A,Hackmann
K,Schrock E,Abi-Ghanem J,Pisabarro MT,Surendranath V,Schambach A,Lindner C,
van Lunzen J,Hauber J,Buchholz F.Directed evolution of a recombinase that
excises the provirus of most HIV-1primary isolates with high specificity.Nat
Biotechnol.2016%5:4 H ;34 (4) :401-9,

[0170] Crispr/Cas:Modzelewski AJ,Chen S,Willis BJ,Lloyd KCK,Wood JA,He
L.Efficient mouse genome engineering by CRISPR-EZ technology.Nat Protoc.2018
6 1513 (6) :1253-1274.

(01711 Hufk:

[0172]  F-FiBYT E ARG BB i - 4R X 74044, AN TNFasI1-1b: Susan J.Lee,MD,a,
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b Javier Chinen,MD,PhD,cflArthur Kavanaugh,M Immunomodulator therapy:
Monoclonal antibodies,fusion proteins,cytokines,and immunoglobulins.]J Allergy
Clin Immunol.2010,1252) .

[0173] RGP SZARTAN YT :Cartellieri M,Feldmann A,Koristka S,Arndt C,
Loff S,Ehninger A,von Bonin M,Bejestani EP,Ehninger G,Bachmann MP.Switching
CAR T cells on and off:a novel modular platform for retargeting of T cells to
AML blasts.Blood Cancer J.20164E8 H12H ;6 (8) :e458.

[0174]  F T 2 Pl fiE K B 1 G ey 7 ik I Hi-PD-14i4K :Riley JL.Combination
checkpoint blockade——taking melanoma immunotherapy to the next level.N Engl J
Med.201347 H11H ;369 (2) :187-9.doi:10.1056/NEJMe1305484 .Epub 201346 H2H .
[0175]  ZEMDSH , ¥& 97 34 MUAE A $1-TGFBHifA : Platzbecker et al.Lancet Oncology
2017,

[0176]  FEA K B St 77 0, SR 2 AR B B AR AR R I R 1 ey, BB A v B
R EED—FTrr2-256 7 FI PR B B X B I T 281K Ui, Fr BRI B & scFv. Fab
HiFe v Bo

(01771 FEA R WA St 7 20, #0751 2 XURE S PE AR o ZEIX MO0 T, XU 7 P A4 0t
TEr2 A 538G 70, IF B e H R e Ve B 8 B 58 5% 8 ) AR AR W () St 7
A HAR R R EE A 2P E EE B CD (i) P2k .

[0178]  RiE “7p %™ (FRCD) 2o S A S e 3R B R I RFAEZH , T m] DAAR 5 AR M) 4k~ B
DIREARHEST 28 o T FLAH 2 e M 3Rk, CD 431 AT B FH T~ DA ZH 2R e M 7 QB8R ) OO S
PEHLAR R, AT DL UZH 2R e 1 7 XA TEr 2.

[0179] A HIIEPE R 05 28 /b — Mol A< 5 W F) A Bk £ . 2 AR 240 R 0 25 AL 510
[0180]  FEA A W) STt 77 s, 254 & W) A VT v 77 BRI 9 o A2 A R W ) S it 7 =X
Hh, RALLHBAE AR 4 AR 5 W B U0 75 FE AR RN R, D0 3 b 462 g B SRR KL, A0/ B N, G
e E AR RET BT HR IR =

(01811  fE— sty 2 b, LA N BUULA 75 X R B e FH 25 W0 24054, 5503 DA R T Bl
ik P 5 S ESr a 1 ARit FH >k 4 5 it 25464 o (£ — ANt 07 S0, A &kt Tid
AT RN IUN BT ERIK A RN B Akt FH B =X

[0182]  #E—ANSEiti 7 =N , 25 &4 & A 10ug / kg 22 100mg /kg f4 5 /it FH (1) 771) & A AR 4f
AR B A ) o

[0183] R B st 77 s\, 92 G038 10 7 24 2 b mT 42 52 0 A B 51 Bl o £E — > ST
J7 3, 2557 b AT RS2 I AR ORE R OB AR VAT e I G2 b /KAWL B K IS VR B KR
T AE— St 75 A, 2 P K I H pHADH 5.0 pH 7. OFY 2 U M- 22 K T L, B
BEIATR AN T TR A — B TR B — Bt TR R — 5% P /K T VR o 72— A St 7 X, 2 i 7KV
A Lmmol/1 (mM) Z2500mM, Mo ie b LmMZE 50mMERT e B2 o 78 FL B S it 77 2, 2427 B T e s2 i)
751 Bl £, 35 SR AN, e L, LR P A OmM I 300mM 22 ], 5 1l D38 1L 34 FF M9 150mM o

[0184]  FEAR K BHI—ANsLiiti 7 N, A GV & 20— Mg 2 BT 4252 (IR
7)o N2 R TR 77 & I 759 5 pHAN/ B 1 5 B A 50 ) AR B Ok, AN/ B g i 25 A S 0 Y
F ML B o AE — A SERt T 2N, =D — i BT IO AL 3 LB S AL
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R E A LR BN

[0185]  FEA K B S ita 77 =UH , WA G4 2 To I o 8 O RN 5 VA X 294 S W K
[0186] AUk BH I R AR H A 2 BH B 4 il 71 B 2 W A & ) TR 7 B 0 S AR g L AN
I M hRe g i B i

[0187] Ak B St 77 2Cib S T AE IR 97 TR R 1 RN / B4k D 1A o i A8 R s FH £ 40 o)
o

[0188] Sk 5 FRATTSZ I8 == 18 A B0 R B IR A0 P RIE T r2. TFr2-Sh i /N R B s
B0 P A BG00, B T8 A WS R 2 3 T v o P I 4 2 B BEL BT T 2 7] LUK 21 248 i A= i A
BACU P AR R H .

(01891 A< BH (1) S it 7 30 B FH 146 T7 b Jyg B o R 1) 3% IAE B33 PR A8 M 5 3 (JE
T B PRI 1T 5P B S UE G 07 o ZE IR R 0 S BB K R, M T R gk
IS E AR E S B0 SR AN AR B 0 P B PR o TE 20 Rl VA PR OB 21 (BT
BMP ) Hic 44< e B 6 7 1 5 DR e e A T r 245 5 5 S 20 186, A TT 5 350 BT BT o ok A2 B b 36
IR A, S8 5 3 B AR T v AR E MPS ) B B it

[0190] AR B S ite 77 300 S TR B #E K B A R 45 &1 B A g 27 1 5 HLAEAS 42
FPS 5 331 (ACD) A F 175 o

(01911 & — ik

[0192] 1. —FpHFI6I7 B AR 2K 8L AN/ 5 M Th B8 % 5 1) 1% Bk 55 A 2 Ak 2 90
o

[0193] 2 ARABIALH I, HTV6I7 & BUBS AL AE o

[0194] 3 ARHEIALHIHNHIFA], FHTV6 97 32 ML%E .

[0195] 4 AR#BIALHIHPHIF], HTEITHBER B AR L5 61,

[0196] 5. AR LA b 10T AR — TR 00 751, LA AR AE T3 7)o B Hid s B BE &
W H IEARERNATE

[0197] 6. R4 LA EImH AT — TR 01551 , FLRRAEAE T4 50 2 pud sl 7 B

[0198] 7 AR#ELA bImi AT — TR 01 551, FLRRAEAE -4 ] 77 2 XK e P 4

[0199] 8. A& Z /b — PR 415 X0 1 22 7Hp AT — 00 () 00 1) 790 R0 24 2% b ] B2 52 IR T 741 (1) 24540
HED,

[0200] 9. ARHBINSHI LML &1 T V6T B 9578 kAR 25 L AN I D R FE A 1 F i
[0201] ey =X

[0202] AR BHRIMERTRAE 7 LA R 5T .

[0203]  fsian, T B i B A RE I FE B 71 (uak)

[0204] 1. —FiyGy7 BRIR B4R AR N BB 32 303 B S B It (cond i tion, W 4E) 1
PARS: B 77325 BiTid 7 v B AE B sz il TR I Rk B 1 2 k2 (T r2) »

[0205] 2 AR4E 7T LR 7k, Forb Brid 5 vk B G @ S BTN A T r 290 1 40 B (T3 ik
B FIp38 MAPHEF R ENIESH# 5.

[0206] 5 4 B AT SIS 451 A2 i 40 B 1 4 AR 4

[0207] 3. R4 7 T B 21K 7k, P B i B de i b sz il 0 T r2 B 4 i
(T3 BB 4HAR) H Wt RIA
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[0208] Sz H I TEr2n] DL A M -2 A ) (3 o 20 i 2 il B 4 ) BTV P I TEr 2.
[0209] 4 ARABATAT LA b 77 [ B 7732, Horb B i 77 vk B e 0 45 Hu 4 M A T v 2k 40 1) B 4
i (326 R i 2 ) v B4k 2 1 WDk 1FR/BRE Ak ZA R I T Bl i

[0210]  FRATIAIWT ST S RDkk1 (WntF5H07) ™ E K i,

[0211] 5 ARAEATAT LA b 77 [ B 7732, Horp B i 77 vk B e o 45 Ju 4 M A T v 2R 41 1) B 4
i (fF3% B 40 #0) HPhex Dmpl \Dkk1H1/5¢Sostff] ik

[0212] 6 . ARABATAT LA b7 [ B 773, Forb B ik O ik G 4 ) 32 0 Fh TEr2 5 BMP A/ Bl %
BEAMG S

[0213] 7 . R#E AT 6/ J7i%, o rh BMPAEBMP2 .4 6 F17H [ —Fh il 22 F,

[0214] 8. AR J7 HITH 732 , HHBMP&BMP2.,

[0215] 9 AR 77 I 719 77 7% , H - BMPAEBMP4 .

[0216]  10. 4R ¥EJ71HI 7RI 7772 , HoH BMP&BMP6

[0217] 11 AR¥EFTTHI TR 77 , o BMPA&BMPT o

[0218] 12 ARFEATLART LA b 05 T 779, o Fh S5 s s (0 2 B LB AAEE

(02191 G4, & R A hE A2 S5 RV B o A e o 18 0 O B A A A 4 R 1 B B A EE o
4N, BT AARE A2 ik B B BB AAE o 45140, - BB AARE A2 4848 I 3 2 1) B BB A E
[0220]  FESEfEIH, 32 H R AL 5 0 sl S -

[0221] 13 AREAEAT LA B 7 T 773, Ferb ik 7 v T & DA (FFR 328 11 i A0/ Bl i
/B A ) H i) — Mk 2 F

[0222]  (a) H AR

[0223]  (b) B & EH &

[0224] (o) EH/PEHE (Tb.N) Frimrs

[0225]  (d) ‘B/NZEJEJE (Th. Th) #4h0;

[0226]  (e) F/NZEIAIRBR (Th. Sp) i/ s

[0227] () B4 4 o % Tt v

[0228] (o) Er il f. 5% FE Tt =i 5

[0229]  (h) H &St M

[0230] (i) EHaEH &

[0231] 5 O IX LE A A I AN I ARE iR, 2 W, Bl i, http: //microctworld.net/
trabecular—thickness—tb—th—trabecular-spacing—tb-sp—trabecularnumber-tb-n/.
[0232]  fRdehh, B 2 fmiE . Nal el s s E .

[0233]  FESEfIt , AR BHI T AT -

[0234] &Rl LA T (FRIZG B A0/ it B A/ slea i) i — el -

[0235]  (a) ZNREEARFAT &

[0236] () B¢ ot % BE Tt s

[0237] (o) H/MEHE (Tb.N) Fr=rs

[0238]  (d) & /NEEJESE (Tb. Th) #Eh0;

[0239] (o) B/NEEIEE (Th. Sp) W/)

[0240] () /N A b 5 P T v
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[0241] (o) &S A (h) B oA

[0242] 14 ARABAEATUL ET5 T 87732, Forb B i 77k B T3 v 32 il R i i TR R / B
sz 3 Bk

[0243] 15 ARHEARATLA b J7 T 89 7732, Forb v ik 77 v F T4 v 32 il 3 i 1 B 4 . (el
BT B 1) A1/ B AR SZ 3 A i i B 4R A (B E IR ST

[0244]  FESZAIHR , Bk 5 32 T4 v 4 dn 52 303 30K i AH DG i R 1 (osterix) /Y
FSC B A B v A S B S R (R e s R - Sp7) (R IA

[0245] 4 =y B B 40 B T LA B0, 475 2 v AH 200 i 7] ol 400 PR ) 2 e R/ g o A1 ol 400 i )
Pt o A AL 200 P ] DL, 955 A R AEL 40 L T B A B ) 2 A R/ B v 00 L P B 4
[0246] 16 ARHEATART LA b 77 11 19 77325 , Hor Bk 7792 FH -3 v 32l vh ) B e e

[0247] 17 ARABAEAT A 07 10 89 77 %, o Brak 776 A T 32 v 32 R i TR AR R
(pro—collagen type I, TRYR{HJIEE A) NAImIIK (PINP) A/ E 4 5 52 il H O TR SRR
s i (CTX)

[0248]  fFikth, Prid 77 vk T9E 5 52 i Hh B85 2% B -0 7 P el P T R 19 B OB BN X
g DPD.

[0249] 18 ARHEATART LA b7 1 9 77925 , Hor ik 7792 FH -3 v 32 vh ) B 2

[0250] 19 AR#EAEAT LA b J7 ) 7732 , Fovb i 7 v A4 1) 52 3038 Tt FH TE r 2485 5077, A ik
WP R RS & B Trr200 Pi-Trr2hiiR s ik i B .

[0251] 4, 5 PTG it 4 A 2 T r2-ECD (1 1 AT r2ECD) HIHiAA

[0252]  FEAK BAMIAEAI 710, FESE ), TEr2 2 ATfr2,

[0253] 20 . AR L9 J7ik, Hh a5 8 TAI M itk S . 1B1
(MyBioSource,MBS833691) .3C5 (Abnova,H00007036-M01) .CY-TFR (Abnova ,MAB6780) F1B—6
(Santa Cruz Biotechnology,sc—376278) .353816 (R&D Systems,MAB3120) f19F8 1C11
(Santa Cruz Biotechnology,sc—32271) XfTfr2ff 2t &, Ui iod 38 1 25 55 13 4% (SPR) i ffa
JE ] o

[0254]  FESEAFIH, 7ELL R 2 A 3EATSPR: -

[0255] e ik :50u1/min

[0256] < fxcfiphinf [H] - 220s

[0257] < 1Z47%4% M : HBS-P

[0258] < 37°C

[0259] * 4 :1)120s Gly-HCI1 (pH 1.5),2)120s 4M MgC12,3)60s 5M NaCl+50mM
NaOH,4) 60s 100mM NaOH

[0260]  ZEszf5lr, i@ idBiacore™, 40, f FiBiacore T20033k4TSPRIFAE VAN B A4E3 . 14
e

[0261] 21 ARHEARAT LA b 77 1 () 77925, Fovb il 07 vk A6 1) 52338 it FH A 44, 25 1 W Dk 1 B
TE AR DU AT o H A 5 PR R R 7 1 45 A A B A Dkk 1 BIE L RAR L -F AL 2
SEIRINE RN

[0262] 22 AR#ET7 21/ T773% , Hor m) 5298038 Tt F 2 R e e Bk el B, b A sl
B FESE A ETEr2 (140, ATr2) FAEIL R [ Dkk 1 853E th FA,
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[0263]  FESLfIH, PrikRE g & 2 T0r2 (Flan, NTfr2) FaEfb & e (i an, Ntk g
H) .

[0264]  {ESEAH
[0265]  fESZf
[0266]  FESZf
[0267]  fESEA
LGEERERRE-Y) .

—

W, BURRE eSS & 2 T2 (4N, ATfr2) MDkk1 (40, ADkk1) .

o, U RS S B T2 (ltn, ATEr2) MG EA (B, NIELEA) .
W, PO g A BT r2 (N, ANTfr2) FICD63 (%141, ACD63) .

o, AR RS S BT r2 (N, NTFr2) FUkG 25 & B B HE-3 (a0, Ak

= =

[0268]  7ESZlH , FiARRE Sk 45 & 2 TEr2 (i, NTfr2) FEGFRL (%5140, AFGFR1) .
[0269]  fESZE|H , Hifkhr Rtk 45 & 2 T2 (Flin, ATfr2) FILIFR ({640, ALIFR) .
[0270]  FESZE|H , Hiikr Stk 45 & 2 T2 (Flin, ATfr2) FICDAT (fi4n, ACD4T) .
[0271]  fESZfld, Piikdr S 4s & 2 Tir2 (Fln, ATfr2) FCX3CRL (2, ACX3CR1) .
[0272]  fESZld , Hiikdr itk 45 & 2 T2 (Flin, ATfr2) FICD68 (f4i4n, ACD6S) .
[0273]  fESEd, FofRds R SE & B TEr2 (N, NTfr2) MEEs s (i, NEEsR) .
[0274]  7ESZfld , FodRRe S 45 & 2 TEr2 (5 i, A Tfr2) FIDMP-1 (%51 4n, ADMP-1) .

HF

[0275]  AESZim
P R .

[0276]  fESLHIHh , Puidde ik as & B T2 (a0, NTfr2) Ak tE iR Eg (5 an , A me i
FR )

[0277]1  HO.FOPZE ) k)57

[0278]  23.— PG y7 BRIHST N sl 52k B o O L 1) J7 V%, Bk 7 i B s s
ZARE PR R B 32 k2 (Tfr2) .

(02791 PRI, Bk 77 v ] LARE AR 52 3 HH 1100 92 903 B0 400 140 XU

[0280] 24 . AR 7 1HI2311) J7 % , Forp Brid 75 2 4 e i P sh 40 B i) T e 2 )30 4 Bl (3
RCE M) TR p38 MAPIUER IR R E S 5.

[0281] 25 #R¥E 7 238k 241 771, Horp Frid 5 i 3@ i s MM TF r 27N 1 & 41 i
((EIE BB 4RAR) FH A Wnt Ik

[0282] 26 . #3¥E /7 HI23 = 25 H AT — T 7 v , e ih AT iR 7 v B df ik s A i T r2 2k
R A (e s 40 ) Rk R B s PR IE .

[0283] 27 . AR¥E 7 THI 232 26 HH AT — LI 5 v, e p Frid A v B s AR it TF r 21 BMPZE 55 o
[0284] 28 . AR¥E 7T 271 J7¥2% , oA BMPAEBMP2 4 . 6 F17H [ — Pk &2 Ffr,

[0285] 29 #R¥E 7 M 28K J5 14 , HHH BMPZBMP2

[0286]  30. R 7 THI 2811 J7¥2% , HFF BMP & BMPA4

[0287]  31.#R¥E 5 28/ J5 14 , H+H BMPZBMP6 .

[0288] 32 AR ¥ J5 1HI 281K 77 ¥ , H A BMP & BMP7

[0289] 33 44 7 HI23 & 327 AT — T J5 vk, Hodb BT iR J5 v B0 4 1) 52 338 il FH T £ r 238430
A L b s sh R A A BT r2 (BN, NTfr2) BHi-Ter2 iR el ik A B .
[0290] 34 . 4R#EJ7 23 2 33 AE— T[] 7 3% , oo Birad 7 v 0 4 1) 52 3 it FH AL 2 1
Dkk 1 83 A4 2 ABBh 71, A et H i sh )2 e e R 5 6 20 B B DRk L BTE AL R A T
fifi 4 85 1 Dkk 1 BGE AL AP UR B LAR B o

—

i PLARRE VRS A T2 (0, A TEr2) Fg FhPH 2 B S0 (i, N8
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[0291]  7ESZf|H , BB FN A & B 30 R B BT (romosozumab) BY AL 4 HRE AL 88 [ 45 & A
[0292]  35. HR4ME /5 HI 341 7 ¥2: , oA 1) 52 6 i FH 22 S e e A sl B, o A sl
BURe g & 2T r2 il 2R B DRK 1 EE AL R A

[0293]  HO.FOPZ&¥IBMPH 3£ 55 (trap, R 71, 01542 , BH (-4%)

[0294]  36.— PG YT BT N BB 52 63 A IR 0 B DL ) 7 325, BT i 5 VR L4 Tn) 52
R M FH 45 & BMPH R 7 (BMP-binding agent,BMPZE-& 7)) » Hr il 5 vl M T r2-ECD 3%
e XBMPI &5 &, 9 B A id i BT iR BMP A5 95 993 B I 100

[0295]  [A|itt, Fridk 5 2 mT DARA AR 52 33 AR 92 0 BI03 190 P JRURS:

[0296]  FEsE A, ik 7)o B AR A, 9, L FE — Al 2 Bl 2 B, inFefil & 2 K . 76 52 51
Hh, 7T BMPAR 3R 51, b 25 il 6 28 K 3 BRI R 4 (B 40, PEG . I A 2R H W BifkFeEk
Sk E P I3E B A 45 A58 5) IRBMPIR 25 A AL s R 3 3k 771 o

[0297]  FEATCH, XFF “Tfr2-ECD-Fc” , Tfr2a] AN F-Fe FIN-BLC—A bty o 51 U1, 7EN-Z.C— 5
], Tfr2-ECD-Fc /B, & Fe MECD.

[0298]  37.AR¥E 7 1 361 77 ¥ » HoH i 5 /& BMPHRI 3K 5 .

[0299]  38. 4R #5775 R 368K 371K 75 , Hirh BMP&BMP2.,

[0300] 39 4R #5757 HI 368K 371K 75 , H:rh BMP & BMP4.,

[0301] 40 fR#5J5 HI 36K 371K 75 , H: - BUP & BMP6

[0302]  41.4R #5757 1HI36EK37(K) 75, Hirh BMP&BMP7 .,

[0303] 42 AR#E 36 41 AT — TR ik, Hb i A B A B & AT r2-ECD, H
ECDRE & ((Eik b $2k , WTEGRE:L) BHifAFcIX .

[0304]  {T3kth , A 2 1AL & TV PE T r2-ECD , L M ECDR & (T M@ ik 823k) & A itk
I1gG FclX,

[0305]  FEsfiH, FEASCH  Fed AFe o fESLlH , fEASCH  Fe & N v Fe (Bilan, vy -1, v -
2.y =388y —4) AE, FEA ST Fe e NaFe . RSl , 76 A0, Fedg A SFc . 75245
W FEAR ST Fedg N eFe o fESEBI R, FEASC R, Fe g AnFe.

[0306] 43 AR¥E 742/ 77, Hh & d H A 5 T r2-ECD-Fe 5 k.

[0307] 44 . KR4 7 THI 36 2 43 4T — T J7 i, Fo A ik AT BMP2 (4 6 F1T e fg — A . 2 A B
AT 4 A Ll A - B R 1 RN/ BBMPR 5 i iR BMP ) &5 & SE 3 21

[0308] 45 4% 5 11 36 22 44 HAF — T 77 325, bl ) S BMP2H 45 & b A k- kiR A
A1/ 8BMPRTA 5 BT iR BMP ) 25 & B 58 51 .

[0309]  &h& s m] LLAEKD, 451, fnid i SPRFT A E 1

[0310] 46 HR4fE 5 136 45 H4E— T 77 ik, H bl 75 SBMPAR 45 & HL k-8R A 5
FIT IR BMPI 25 4 i 21

[0311] 47 R4EJ5 T 36 46 AE — T J7 32, Ho bl SBMP6 I 45 & b e -5 kB B 5
FIT IR BMP 25 4 3 21

[0312] 48 HR4fE /5 T 36 47 E — T J7 32, bl SBMPTHI 45 &t 8-k B R 5
FIT IR BMP 25 4 i 21

[0313] 49 ¥Rk 5 36 A8 H AT — T 5 i, Horp il A & k& B A T & I Tfr2-BCD,
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FLAHECDRR & (T it 23k , N TEGREE k) BHiiAFcX .

[0314]  AFikh, & 81 A AL Al VE T r2-ECD, HHECDRE & (fFik Hhid i #2:3%) & A\ Pifa
I1gG FelX,

[0315]  FESLHH , ZEARSCH , Fe @ NFeo ESEfIH , fEARSCH  Fefg Ny Fe (B, v -1,y -
2.y —3EL y —4) AESLFI , FEA S Fedg NaFe . B2, E A S, Fest N 8Fc o 78 524
H L FEARSCH  Fesg NeFe o RS, FEA S, Fe & AuFe.

[0316]  50. AR¥E 7 49/ 77, Hh & S H A 5 Tfr2-ECD-Fe 5 k.

[0317] 51 . MR /7 HI 36 250 AT — T 77 v, Horp ik A & Trr2 a4 (Trr2-ECD) , {Ti%k
by AR AL B B A T Rl A L ST

[0318] 52 AR¥E A5 IS 1) 7 v, Fo AR 28 304372 FH T3 i 3R FUAE 520 2 b 1 2 32 )
P HAE K )

[0319] B3 . MRHE 7 518520 773 , Horh 55 —#i ik H HiiR I (B 40, FelX) VR 4 —BE
(PEG) #4335 H 85 1 BUPT LG H 8L 1 45680 2 ((Rig kb, ik 7 BEE . Wi scFv Fabais
Hifk (8Nanobody™)) .

[0320] 54 ARFE T THIB6 253 HF AT — T /7725 , F o B B0 10 A2 B 5 IR B Ot o

[0321]  HAAEMNRE

[0322] 55 ARPEATART LA b 5 T 9 7925  JH A 9 903 B0 10 A2 R A 1 5 9 B8 10

[0323] T3 th , A Ao 1k 0 A 15 B P R P 076 o A 32 Mt , B P 0075 A2 B 8 LA A ) T A
PRSI o

[0324]  fTikhh, 238 O B2 BUE & I 2R B B 76 97 NSATDYR T  DIBR R B EE S VR IT ATk
Hy, (5 TEr28Eh E N B0F) 17526 it FH 2 B B2 V697 NSATDIR YT IRk R B 16 I7 .
[0325] 56 ARFEATART LA b= 77 T 0 7 v, JH A 9 9 B0 490 0, 5 9 B A B T R 1) 2 B0
o

[0326] 57 . AR¥ET7 1558561 J7% , e 5 I 5O 9 A2 B A0 95 T3 5006 O , A g e, S 24
1k (HO) 593 BSOS DL B & HEAT VB A I A 4E R B A R (FOP) i B 430 o

[0327]  58. #3477 M 558K56 1) 773 , v i mlm ik B 5 8 B 4k (HO) (Rt , LA
HO) \Van BuchemJi Ak 1B AL I8 FNEAT M AL PEET4E R B AR (FOP) »

[0328]  FOPHFRAHEAT I 2 KA MELA 4K B AR VAT B LK BiMinchmeyer
ZREAE,

[0329]  fFikith, 7E A SCH , HO A G455 - 1450 A HO , 451 G , e A G475 A2 1 A 1k 0 403 B A % 4
NS B N

[0330]  FESLAGIA , BTk 77 VA6 YT BB R A B R B B R

[0331] 59 #RHE /7 HI36 =58 AL — T 5 v , Fo v BT iR 5 V2 B 48 5 T v 2 3 30 771 5 4t 3K 57
() IR S 7 1) 52 3 it AR B PRS2 44 v (RAR-y ) BBl 7 (R 2% T) o

[0332]  fTidtth, () 524X K P < B2 T BOVL A i FH 3 B0 5 s Bl 77 X700 i 3R 711 Bk
F B,

[0333]  60. R4 /7 36 259 AT — T 75 v, Horb T i I v 45 S5 T r 2 3 s 771 5l 4 3K 55
[ B BT 1) 52 3% 2 it FHBMPE 5 5 S 45 Pt

[0334]  61.MR¥E /7136 260 (L — I J77k , Forb Airids 77 vk 30 52 3838 Hh 0 30 T i

32



CN 112236166 A W OB P 29/75 7

[0335]  62. HR ¥ /7 THI 36 226 1 H AT — T 77 v , Forb i ad 7 vk 4 i) 32 68 3 vh R i 4 R T
%o

[0336]  Pufk

[0337]  63. MR}t &5 A TEr 2 Pi-TEr2PuiR sl fr B, FH T AR AR AT LA b 77 1 1) 77 9%
A FH B TR 7 B N A B R B L o

[0338] 64 .4R#ET7HIE3IHIHLARE B, Horh Hifk el v Bod Abiikel B .

[0339]  FESEHrh , FufkEli v Br Bl & — AN Z AN Tir2gs S A0, Hp A g e s A
VIS CHAT et 5 AN VLIEEC ) o R SEGd, Jufk el i R & — el 2 AN Ter2 g &4, H
TG A A A A ANV Tk 5 A VHIRECX) .

[0340] 5 4n, 3@ L A% FH IR P 51 Gw S A A VHES , 4% 7R 7 %) 2 A VH DHA JHIE [R5 B i) S 40
o A, VHIZE H R 7H A FF I VHEE R 5 B o S AN B AR 9 i Ah—Fiise 5, 4l 4, DHidk 5 3R 7
AN TFIIDEE R Y B o ) A BRE AR N T Ah— Pk £, 1, THIZE B 28 7 20 1 T2 B8 45 B . 491
1, VH\DHAA JHIZ H 37 23 R BE R 5 B o AR SE ), VI AT i b 5 THL L JH2 ., JH3 | JH4 | JH5
B JHEZH A (1 VHL S I VHZE PR B 9, 5 THAZH & i VHL B0 55 THE 4H A 1 VHL .« 7E SE 1
o, VIR AR e 5 THI L JH2 . JH3 . JH4 . JH5EE, THEZH & 1 VH2 58 1 (K VHIE IR 5 B 5 4514, 5 THAZH
A HIVH2E 5 JTHEAH A I VH2 . 725261, VI AT Hb 5 JHT . JH2 . JH3 L JH4 . JH5 8 JH6ZH & 1)
VH3 K I VHEE PR 15 B 40, 15 THAZH & (1) VH3 B ¥ 15 THEZH & [ VH3

[0341] 4, 3@ L A% FH IR P 5 St AN VLI, % R 7 51 A VLA JLIE R 5 B i) FE 2 A
B 40, VLI H 328 A FF I VLIE R 75 B » AN ERE AR A — P B, i dn, JLik H R8H A
TEI JREDR 1 B o 9 G, VLR JLI%E F 3R 8 H A8 FF 11 22 (R 45 B o FE S v, VLA 5 Tl Jx
2. Jx3. Jrd s Jeb2H A Vil SO SR 1 B s i an, 5 T VA & 1 Vel 8 5 T 21 A Vel
[0342] WA EAE R BAN—FEEE, PR, Trf2-ECD-Fe , FLik ek B Be A & a4t A FF 1
I E X o BAMEE AR S A — g R, #HI ], Trf2-ECD-Fe, kel i Bofl & R4 2
FFHIMBEEE E X s A N S b — Rk 38, 301057, Trf2-ECD-Fe, ik sk A BLAL & # 4 A JF )
KR BENE 58 X o FE S R, VL2 Bl A EME E X IAVL . £ 57 — A2, VL2 Al & ExfE E X
[RIVL o 7E 53— AN SEAF VL& Rl B MESE X Rk VL.

[0343]  HAMELE VR R A AN—FhiE S, JIHIF], Tre2-ECD-Fe, iAol F B i 7L sh 4 7
BEIEALAE L, a0, B B L /N BB BE SR - 45 an , #0551, Tr£2-ECD-Fe , LAk sl v Bt 2
HEK293ZHfa 1) 38 724 o 5 nn, #0551, Tr £2-ECD-Fe , HLA4 8 B CHOZH M ) Z 3k 7 4) o 441
I, 34157, Trf2-ECD-Fe , HiAk i A B2 Cos 4 M () 232 724 o il , #4175, Tr£2-ECD-Fe,
PUARE F BEE BRI RE (Picchia) M I K =9 - 4, # 71), Tr£2-ECD-Fe, HLiR e Fr
B KA (B coli) 4 FIAF=Y).

[0344] 65 f 4 5 HI63ER64M LA el v B, b Hifk sl i Be 5 2 E ik w4 0 N Tfr2 ({E
#ENTfr2-ECD) B 45 &, nid i SPRET#f & 11, H A 2 Hifk ik H 1B1 (MyBioSource,
MBS833691) .3C5 (Abnova,H00007036-M01) .CY-TFR (Abnova,MAB6780) A1B-6 (Santa Cruz
Biotechnology,sc—376278) .353816 (R&D Systems,MAB3120) f19F8 1C11 (Santa Cruz
Biotechnology,sc-32271) .

[0345]  66.—FP L E AR HE 5 63 2 65 H AL — T HAA b B SR Bl B A RN 24 2 | ] 42
2 R R RO AR B AR ) 25 540
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[0346]  67. 1R 7 HI66HIZH AW, BB EPi-M1b 8 A Piik (LI P SR Bk 5 P0) - Pr-Dkkl
Prik et RAPUA (15170, REGN-2477) B 7 B

[0347]  FESZBI , Pril 2 Pi-fE1b B A PiiR - FE S rh , Prik & B s R ER BT . 7 5L
Pl 2 Pi-Dk LA RS, AR B TE L AU o 753X L8 S ] R, 32 993 55005 Ot 1T LA
JEFOP,

[0348] Fcfilé&

[0349]  68.—FPTfr2-ECD-Fc 5 4A , HoAT i 1 FH TR HE AT AmT LA b5 T A vk s H 9697
B IPNG RS R LS

[0350]  FE—ANsitiy U, RGO E ZIREE S — M = L, b gk 2 Ik
(BAN=ZC-K ¥ /7 1)) Fe FIECD o 7E 55 — AN St 5 20, ARG & 2 IKBE R 26 — A EE — 4%
UL, o 2% 2 IREE L5 (AN-2C-K ¥ /7 1) ECDFIFC .

[0351] AR BHIRHRAL T TFr2-ECD-Fc BfAk . 72 Ll , Bkl & % ke, Forh a5 (BAN-
2.C- R 77 7)) Fe MECD o £E S A7, B0 55 22 IR , Ferbr kA0 75 (BAN-2C—K 3w 77 [)) ECD
FFc,

[0352]  FESEAfH, AR B ) B SRR Ll 1 A 5 %) 8 2% 2 IRBE AL 2 SEQ ID NO: 10
8 5SEQ ID NO:10H A £ /70.75.80.85.90.95.96.97.988%99 % (] [7] — 14 ¥ )5 71| 853 iy
i 5 51 2H ik o

[0353] LA, AR B ) A SR A Ll 1 A ) ) B 2% 22 IR BE RS 2 SEQ 1D NO: 11
o 5SEQ ID NO: 11 R4 £ /170.75.80.85.90.95.96.97.988%99 % 1] [7] — 14 1) - 51| 5 & iy
i 5 51 2H ik o

[0354]  FESEAGH, AR B ) AR L — SR Ll 1 A ) 5 ) 5 2% 22 IRBE AL 2 SEQ ID NO: 12
o 5SEQ ID NO: 1254 £ /70.75.80.85.90.95.96.97.988%99 % [1] [7] — 14 1) - 51| 5 & iy
i 5 51 2H ik o

[0355]  fFidhh, — SR AABR HLAA 2 43 B H I FL3040 . CHO \HEK293 8K Cos 4 I 1) 1K 72 4] o
[0356]  69.—FPTfr2-ECDEAA , HoAT ik T HRAEALART LA b 77 T i 77 3% 83 FH TR 97 BK
TS N A 9 B L o

[0357]  70.4R¥E77 1HI68H) — ZR AR Bl AR Y 77 T 6911 44 , 7E AN SCHECDAIF e A o

[0358]  71.AR¥E7 6870 AE— T — SR AR B A4, HorfFesg A v Feo

[0359] 72 AR¥FET 68 R TIPriREl v B, R Tfr2-ECDZTfr2a—ECD.

[0360]  73.4R#ET7 68 ZT LI PRy B, Hoh Tfr2-ECD2 Tfr2B-ECD.

[0361] 74 AR¥ETT 682 73R AE — T[] — SR AR B B4 , L Hp 2 3 BRI 190 A2 T 3L 1R i T s o
[0362] 75 . HRHE 7 HI68 2 74 AT — T 1) — SR AR B R A4, HL rp 5 B 0k B A 92 3 B
T 0, » AT 36 7 L Ak (HO) 95 95 8Os DL AN R AT VR (PR 41 4E B AR (FOP) 92 93 B 0L
76 ARYETT 75 IR AR B AR, b B 2 BMP-2- 5| A2 HO .

[0363] 77 . ARHE 7 1 750 — R AR B s Ak, HLrb e g B 50 A2 BMP—4- 5 {EZ [ HO

[0364] 78 ARHE 7 I 750 — R AR B Ak, HLHb e g B 50 A2 BMP—6— 5 {2 [T HO

[0365] 79 . ARHE 77 1 750 — R AR B Ak, HLHb e i B 50 A2 BMP—7— 5 /&2 [ HO

[0366]  80. —FhZMA &4, LS AR T 63 R 79 AR — T Puia v Br . = R AR B4k
22 b RT 52 (R RRoRE ) RO 7R B A

34



CN 112236166 A W OB P 31/75 7

[0367]  81.4R#ET7TMISOHIH &), AL EFE IR K v RAR- v ) BIBhHF ((FiEin 2 T) .
[0368]  82. R ¥E 5 THISOBKS 1AL &4 , i & BMPHE HU , A% Hu i BMPHL AR B F B

[0369]  83.AR¥E /82 LH &4, - BMPZBMP2 . 4,657

[0370]  7EW02016098079.US20160176956A1 FIW02017191437H1 AT 1 3& & I Hi-BMP6HL 44
AR B s

[0371] 84 . MRFEATAT LA LA HII 7 vk Pudk B AR R ARECAH &, HoAR T r2 2
Tfr2a,

[0372]  85. R4 /7T 1 = 83H L — T 7 vk Ul o B R AR AR &4, P TEr2
2Tfr2B.

[0373]  86.ARFEAFATLL B 77 BT 32 Hida B 3Rk kel a4, AT

[0374]  (a) T3 ((FALHO I & A1/ BAE B A1/ B8 M /N R B R R T =

[0375]  (b) F:3 (Tt HbJI v A1/ B i A/ B0 i B2 o i % B T v

[0376] () FEL Tk Hu I & A1/ BHE & A1/ B0E M E B /N SR (Th.N) T s

(03771  (d) T3 ((EAk M Ji & A1/ B8 B A/ B8 B /N B2 (T Th) 38

[0378] () T3 (T Hb I & 1/ BAfE B A/ 805 & 1A BR (Th. Sp)

(03791 () T2 (et e 1 FH / BSHE B 0/ 808 A i /N 2 i ™ A 85 P T v

[0380]  (g) T35 ({TIE Hu % 15 AN/ BSUHE 5 A1/ BCA A R o B T v 5

(03811 (h) $& 52 i v 1 B T A / B R AT 2 1 v A MR IR 5

[0382] (i) $& 32l H 0 sl B 4 A (B T8 s ME) AN/ Bl w32 305 v I 18 2 e
(B AW BOEE)

[0383]  (j) $& 52 vh i B e 5

[0384] (k) $&7m 32 i3 Hh B9 TAY iy Jisd BRNOR B K (PINP) 1/ B2 /5 32 il Hh B TS R S COR
Uity v ok (CTX)

[0385] (1) $& s 5 ik vh i B 4 5

[0386]  (m) ¥ JT BT 52 1 35 0 A A4 1 2 o BT 100 » A 32 i A 2 o B 100 5 AT 228t S
RE Ak (HO) s B I B AT PE B AR A 4R K B AN R (FOP) 578 B L 5

[0387]  (n) V697 BRINET 5263 A i) s BE A B TE 1l s B

[0388] (o) ¥R JT B TIFS 52 i H ) 7 Y B A (HO) (fFade s , JWLIATHOES 61 47 1 5 T HO , 51 4l
Horb G 72 43 R PE A B 00 1T TR BB 85 T R) \Van Buchem o A5 Ak M B A0 J FZEAT 1
BUHEA4EREAR (FOP) o

(03891  FESLAH , TEr24M 57 (1, HidAk) F T3 & 52 1l A 1) B e 4 RS rp , TEr2
5 (i an, HiAs) FHT-$em 52 il & T (BFR/BS) o £ESE G, TEr 24 741 (1 4m , 47t
) RT3 52 i TR i & IR (Oc. S/BS) o ESEIH, TEr 24 751 (1, fodds) FHT-42 = ek
e 52 TR B ARAR B, anaE e A R v BT 2 AR A 1 o FESE AR, TEr 240 )
A Elan, gris) T3 B4R FE 52 B0/ N R AR AR BV/TV) L 91, A ik F R T H R L
W J2 AR B 1 5 (1) o AE S48 R, TEr 2411550 (9 4n , odde) FH T~ 32 ey sl 4k 45 52 30 A (1) & il
&, 0, ek = a0 A e 1 o AE SR, TEr 2R (0, Boad) F TR e ekt
Fr 2 & TP B B 24 PR RE , a0, i = 50 il UK BT A A2 1 o AESE R, TEr 240061 551
(g 4n, fid) F 19 mr BRAERE 32 13 v 0 B ol B, 45040, s = 2 il IR i 0 1 o AT
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e b, 25 A O i TN g o AE S, R ARAE N SRR, i, 3R N R AT FE
VIR R BN BR R AT AR ART I LA 5
[0390]  FEASCHIAT AR A v , AF328 b A i BH ) i 1 e ) ) 6015 2 B4R CH2 I AN CH3
MIBUARFe X o 1, Fe X A& vy —1. v =2+ v =3+ ¥ —4Fc. .8 emaFcX ALk th , Fe X & v ~1Fc
X ALk, FelX & AFclX o
[0391]  FEARSCIRARAT #egats vhr , AR e, ey 3¢ B mli A 2% (9l an , 3 1 B & B o i N B )
TR B AR B E AR HEH-EY) BB B s ARk, HEY = E A R E
A AR SAR S BT UL T4 A CL A TR T A/ BT N R AR 5 0 R AR
LB M D BE RS ;AR b AR B I AR BT AR T (FE kb, FDABREMAFZ AL
Gi's) s AR I b ke B AL A A R AR D, Brak el B TVERE S e E .
[0392]  fFidtth , AFArf 2 4155 S 30 Budd el Bodd & XUk e 2, Hak § DVD-1g.
mAb? \FIT-Tg.mAb—dAb %} F14) 52 (dock and lock) HEAS #e TFEHK 44 (SEEDbody) sc XUk
PiAR-Fc . WEEDiA-Fc. i BtscFv-Fc.Fab-scFv-Fc.Fab-scFv. il N Hi4& BiTE  XUEEPLAA «
DART . TandAb.scXUEEHUAE « sc BEE PR —CHa  WUEE BT —CHs P4 AT F B 18 R EE )
FF A LA 38 P AR EE A S AR e r o LA PR R B ) fE ey X, EL AR HmA D L
FLAG 8 B FEMAE A8 PR B AT far 6 (A F IR TT- T, 491 40, mAD* FIF T T-T¢g
[0393]  7F—ANszifi 7 20, XURF S 203 1 DVD-Tg «mAb? \FIT—-Tg .mAb—dAb . % $2 14
€ (dock and lock) Fab— =% #u  #EAZ # T fE 4 /A& (SEEDbody) « = IHREPLIE (Triomab) .
LUZ-Y.Fcab xA4A | IEAZFab.sc X EE PR -Fe PR -Fc . & BkscFv-Fc.Fab-scFv-Fc.
Fab—scPFv. J A FL/K B TE WAE P14 \DART  TandAb . sc XUBEHLAA « s ¢ UEE LA —CHs . XUEE ST
fA—CHs. =14 (Triple body) LA P TriBifiHi44 . scFv—CHs KIH.scFv—CH-CL-
scFv.F (ab’) s=scFv.scFv-KIH.Fab-scFv-Fc.PY{/rHCab. ImmTAC A - B A 18 F #2581 A
A 8 A B A e 6E B A R e 0T L E R B ) F A 6 DT T gG \DutaMab . G
(H) —scFv.scFv—(H) IgG.1gG (L) —scFv.scFv-(L) 1gG.IgG (L,H) -Fv.IgG M) -V.V () -1gG.
1gG (L) -V.V (L) -1gG.KIH IgG-scFab.2scFv-1gG.1gG-2scFv.scFv4-1gflzyik (zybody) »
[0394] 7 — 4>t Jy 2, XURs 5 478 203 H DVD-Tg \FIT-Ig . mAb—dAb . X 4% M E E
(dock and lock) Fab—R 34  FEAC 4 THE4EAA (SEEDbody) = DRI (Triomab) \LUZ-
Y.Fcab.xA{& | IEAZFab. sc X EE ST A -Fc  XUFEPLAA-Fc B Bk scFv—Fc.Fab-scFv-Fc.Fab-
scPv. il PN HL4K B TE . WUEE 44K \DART . TandAb . sc XUEEFLAA « s ¢ XUBE LA —CHs  XUE T4~
CHz\ =44 (Triple body) UM BT TriBif#i . scFv-CHs KIH.scFv-CH-CL-
scFv.F (ab’ ) g=scFv.scFv-KIH.Fab-scFv-Fc.PY4/rHCab. ImmTAC A - B A 18 F #8551 A
LA 8 P B A A 6 A9 R e 0T L E R B () F A 6 DT T gG \DutaMab . G
(H) —scFv.scFv—(H) IgG.1gG (L) —scFv.scFv-(L) 1gG.IgG (L,H) -Fv.IgG H) -V.V () -1gG.
1gG (L) -V.V (L) -IgG.KIH IgG-scFab.2scFv-1gG.1gG-2scFv.scFv4d-1gflzy{k (zybody) , 4l
U1, DVD-Tg FIT-Ig.mAb—dAb W I8 52 (dock and lock) «HE2Z #e T.F2 I8 f& (SEEDbody) -
scXUBEPTAR-Fe WEE LA -Fc | B BEscFv-Fc.Fab—scFv—Fc.Fab-scFv. il )N Hi4k .BiTE X%
PR \DART . TandAb . sc SUEEHTAA « sc RUEEHT A -CHs X BEHLAA-CHs bt i P H B F @ HE
ERHFF B I8 R A A 0T AR L F AR B T8 R ) R AT, BRI B
A8 AR EE R B I8 R A S AR R AT L RIFTT-Tg, 5140, FIT-1g.
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[0395]  7E—ANsjifa 77 20, WURE 53 R % 203 1 DVD-Tg «mAb” \mAb—dAb X 45 FI4H & (dock
and lock) \Fab—B =2 # .84 e T FEI 44 (SEEDbody) « = IhREPLIE (Triomab) \LUZ-Y.Fcab.
kA& IEAZFabsc XUEE PR -Fe W EE PR -Fe . B Bk scFv-Fc . Fab-scFv-Fc.Fab—scFv. i 4
PUA BITE WEEHTAA DART . TandAbsc XWEEHTAA « s ¢ HEHT A4 ~CHs  XUEEPT A4 -CHs . =44
(Triple body) R HUAR FIHUAR TriBifdPifA  scFv-CHs KIH.scFv-CH-CL-scFv.F
(ab’ ) 2-scFv.scFv-KIH.Fab—scFv-Fc.PY{/iHCab ImmTAC A . B A @8 BRI H W BH
T FH A5 B AT A 0 R A 0 L FL S AR B I FL e X \DT-TgG . DutaMab . IgG (H) -
scFv.scFv—(H) I1gG.1gG (L) —scFv.scFv—(L) IgG.1gG (L ,H) -Fv.IgG (H) -V.V (H) -1gG.IgG
(L) -V.V (L) -1gG.KIH IgG-scFab.2scFv-1gG.1gG-2scFv.scFv4-1gflzyik (zybody) , 54,
DVD-Tg.mAb*\mAb—dAb . X 2 F18i5E (dock and lock) 2 #e TFE1 44 (SEEDbody) sc XUk
PiAR-Fc . WEEHiA-Fc . i BtscFv-Fc.Fab-scFv-Fc.Fab-scFv. il N Hi4& BiTE  XUEEPLAA «
DART . TandAbsc XUFEPLAA « s ¢ SUEE TR —CHa  RUFEHTAR—CH3 i 4A A F B A 18 R BER
FF A LA 38 P 5 AR EEL A o RO e o LA R R B ) fE ey X, EL A HmA D, M
A 38 FH A R, A7 6 () R F AN B AT 3 R BE AR T, 640, mAb .

[0396]  fE /st 77 0, XURE 3 P 301 1 DVD-Tg \mAb—dAb X A4 5E (dock and
lock) Fab— Az # 55 AT # T FE 4K (SEEDbody) « = IhEEHT4AE (Triomab) \LUZ-Y.Fcab kA
1R IEZZFab. sc W EEHIA-Fe W EEHIA-Fc B Bt scFv-Fc.Fab-scFv-Fc.Fab-scFv. g N 1
R BiTEUEEDL AR DART . TandAb s c XUEE DL + s ¢ XUHE P4 ~CHs W EEHT A -CHz - =44
(Triple body) A HUAR FIHTAR TriBifdPifA  scFv-CHs KIH.scFv-CH-CL-scFv.F
(ab’ ) o-scFv.scFv-KIH.Fab—scFv-Fc.Y{/iHCab ImmTAC #FF B A @ BRI H  BH
T FH 2 e AR, g X PR AZF T B A X S LA I P R Y L 17 X W DT Tg G DutaMab. IgG (H) —scFv.
scFv—(H) IgG.1gG (L) —scFv.scFv—(L) 1gG.1gG (L ,H) -Fv.1gG () -V.V (H) -1gG.1gG (L) -V.V
(L) -1gG.KIH IgG-scFab.2scFv-1gG.I1gG—2scFv.scFv4-1gflzy{& (zybody) , U1, DVD-1g.
mAb—dAb JF EABUE (dock and lock) EEAZ #t TREIH A (SEEDbody) sc XUBEHTIA-Fc XUk
Pifk-Fc. B BescFv-Fc.Fab-scFv-Fc.Fab—scFv. i N 144K BiTE. X% P144 . DART . TandAb .
scRVEEDUAR s SUFE PR —CHa - AU HTAR—CHa il A A E B R BRI B 8
A2l R PR AR NS (A A PR A T B A e AR B I P AR X, B M Y L B I8 R AR R e
XTI F AR A R EE R

(03971 fESLflrh , 2k 2 N AEBRIEFE T, 2l H R AEN N AEL B, 2l 2 %
N AL, 2l 2 LR RS .

[0398] {5t [F]— 1t % Ay 22285 % gl tn , [F]— 14 9 22 /090 % o 5, [7] — P 22 295 %
[0399]  FESZH , AR PUARE T BO EEEZ AN v 1.y -2, v =3, v —4.1. 8. e BafA]
B ARk y B FRAY (1, TgGARIMARY) o FE Sl , AR BRI PuiAR Bl B B AL & A el
JE X AN S A — ik 8, E S P, AR TR HAR B BUW B B AL S AMEE X ATk,
AR RIS N TgGATEE X ATIE L, A K B PURE S NTgGLEEX .

[0400]  fTifkdh, Piih R & H5#E — RAIKSE & 10 EHEE BRI 4-BEPTIK.

[0401]  FE—ANSfiti J7 b, Bk sl B N Bl B o A8 — St 77 0rp sl B
Fe TR NP B B AR — AN SE T b, Uik el Bt e e N BE iR el B .

[0402]  fE—ANSjitiJ7 SR, Pk el B NI HTAAR B B o AR — N St 77 U Hh , A ek
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Jr B NI R v BE TR B B

[0403]  {Es i, A & BH PR A B LABI 5 X 10M ' X s B 205 X 10°M ' X s ' ffjKa
ZiE R NTr2 (B E A ERASIL I PUR) B, R SR E R B
PABlanas5s s B 294805 KA SE & o AE SR B HR , AR Rk BH I P pR sl BLCA 5l an0 . 075k
0. 14nM; B 27007880 . 14nMIIKDZE & o 78— NS it /7 20H , i B&Fab J By o 75— AN St
A, A B scEve

[0404] ik, KR MELE A B T2 (B, ATfr2) MRl F BEA S HEhi R A Xk
N ({2 v DUAT I s 5 AN B TEr 2%, 450 4, e eDff R RN RS SRR s A/ B8 AT DAMT L 5 A
[E B TE 238 RN o ) LA G ad i 428 W 5 JBTAcore ™MER A AT AL AR N 51 L 5080 H e oAk
Y PR SR SE A BT r 2B R PR S B i B SEEGH A, At e 2 I 5 (RIA) AN
I 0 2 W B I 7 (ELTSA) Firdfi e 11, 24 BAEL 45 & AT A2 U PR B @ s & g &
hBMP6HT S5 I, oA ol He B Je itk 45 B TEr 2P0 )5 o 38, e S e B 5 1 e 87 0 2 1Y
BT B 1) 2 DA IF HUBE IS L, 2 T S R T L0 A S HUARRE R R e, 2 0,
B, Paul 34,1989, Fundamental Immunologyf —fix ,Raven Press,New York,332-336
g
[0405]  FE— sty =UHh , QSR PT AR AR MR T E 23R A, T m] DL 7= A 2 141 Ji 17 41 14 46
JE 3 B nT LS AR E R AR PRI PR HiX L IR 25 6

[0406] 7St 7 2, IR il 14 2 3 AR W A A S 40 B mT DU T 26 701 45 & 3R Ar
[0407] NSt 77 2UH , I8 XS 4k i 4 2 S 0l R A ) Bl ke 2 o A — A STt 7 =N
T A R H T SR U S S SR AL ) B 2 o FE — N St =, I PR A AR K A T AL
T R 2H B 5 0 A (1) b o s

[0408] AR STRT A T — Fleiss « SEAg] St 75 2B 7 Th AR AR R AR AE 40 75 _E A 06 L) &
SR LT 5 A SO (P AT AR] e M S SE A i i g a7 TH A T A

[0409] Dy 1 SEGtA K B, i A R A ST 7 2S5 BRI ESR R EH & o A8 R B A
TARSCATIA B & CA AR S 77, GnAE 2R3 2 R TT BRI T

[0410] =yt fy

[0411]  Sjptfoi| 1 « 2 — 418 S it 77 20

[0412] DL ¥ 22— sesjii 7 0 AT 1 1 254 58 VEYR I R A R B o AE XRP 00 F , S2 it
77N B IR A KB AHAS B A BRI R .

[0413]  Tfr2fshiek (Tfr2-ECD) [ 4

[0414] @i Genscript (fE[E) SLiti BT r2/ BB AN (ECD,aa 103-798) K% T
H, A F%6x HisHREE ol AR 7R 15 RS0 (p0CC211-Tfr2-ECD) , fESTIE A K ik
HHHis-Tfr2-ECD. AR A% 7% B I WIF A FHHL s TrapAtalifh, . 7648 F B IR 35 2% v £h 7K
i (PBS) WISV IR 2 Ji5 , i85 PBS FHK M e i Hi s—Tfr2ECD-2 [ .

[0415] [ %5 & FHLIRME (SPR)

[0416]  fgi FiBiacore™ T100 (GE Healthcare) 2} Tfr2-ECDAFIBMP (R&D Systems I BMP-
2.-4.-6.=7) FIBUP5Z /& (R&D Systems[¥JBMPR-TABMPR-1T) Z (B[ AH E.AEH .

[0417] b H I, 83 25°C N @ BB B EK , 4 TEr2-ECD[H 5& 78 R A SAL &A% 85 Jr C1 (GE
Healthcare) {8 FH196mM 1-7,3E-3— (3— FH IR A IE) ik — WV iZ—Eh BR h A150mM n—F2 Ji&
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BRI WA IR A0, LA10R T /mi n AR IEE, St R T B A R JE S 74 B B J5 5 BASul/
minf R E AN H OB M (pH 4.5) FoBE)5ug/ml Tfr2-ECD, B % 200RUM AHXY 7
(relative occupancy) oi@id PL10u]/minf) iRV FE N IMZEEFZ-HC1 (pH 8.5) 7408 d & /¢
I SE [ 2R3 o N T 45 S5 3R, FTEANENTEr2-ECDRI B L R 34T AR RE o

[0418]  7E37°C, LA30u1/minf) s BEAT 456 M€ - 1L 1847 2 il (HBS-P,pH 7.4, LA
50nMIIFeCls) FBEREFN 43 47 « LA SOnME) & 2 {5 FHBMP FF: H. LA 200nM¥) 94 B2 A FIBMPZ 4% . i
AETEr2-ECDFR [ _EyE N4 #3005 , B J5 i 55 1000s R FEAT 456 M 5E - FEIE NS5 R 10s,
FEXS T2 48 , 352 HH 256 KCTAE ARG T BE 7R i s E AT A5 1E - ## 25 1000s )5 » 3@ i HBS-PLL K& 5M
NaC1A150mM NaOHFFA= 0 Fr F THI60s 744 72 1000s . /# FiBiacore™ T100VFA #cAd-2 . 037 & 45
G2

[0419] K28 /R THRHEA LI E A 5 2 FBMPEL /& (BMP2.BMP-4.BMP-6.BMP-7) [ 454
[0420]  BMP-2-3% 4+ ELTSA (B¢ G0 J28 MR B 5E)

[0421] & 7 #4T7BMP-2—32 4+ ELTSA, f# B TR&D SystemsHJDuo Set BMP-2ELTISAiR 7]
& o £ FIBMP-24fi SR BT IR RO )5, #4 1. 5ng/m1 BMP-2 LA S 3 T s ik 2 1 TE r2—-ECDER
BMPR-TA (FH %) 8 ,R&D Systems) I BME AEE R T E /M FFARE TG il 4
7 e U B S IR BT I 08 B 45 A 2SRRI P4 1) R 245G 2 Tfr2-ECDaBMPR-TA
(K1 BMP-211) & .

[0422] 3SR T HEA K B A 5BMP, B K HIBMP-21) 45 & . B 5 M3 A & B i) 2
(9 B T F v » BMP—2A P AR 115 5 B AR SRV BMP-2 [0 IR B R4 AN AR o 3 g 55 BMP-2 FITBMPAZ
PRT (BMPR-T) &5 A AHY .

[0423]  /INER AL AL (HO) A Y

[0424] ¥ I P4 FOME 4 C57BL /6 /N B FH T-HOARE Y o 3@ ik b BMP -2 3% 33 2 LA o 5] &K HO
(WosczynaZE AN2012) »

(04251 S%of P A /0N R PRI AR 4 PRDRR AN XK TG PR A 9 HLDURE 98 T R /N R — A A 75 o R/ B
T Fe T 12—/ NI /IS G 3R Hof 25 R A EN 23 °C (EHRFIR I TEIR JEAR I 5 18D) o DL ARAR 55 A 2
JEATBIE AR EEM (Enrichment) o K /N B BE ML 2 A [F] 0 4 22 2H FHEB6 )5 4 N 5 V2 se Bede
AT ME o

[0426]  ZE0°C, i@ FH2.5u] Img/ml ELBMP-2J5WK (Thermo Fisher Scientific)8( 5
47 .5u] Matrigel (BD Bioscience) VR & HI2.501 1mg/ml Tfr2-ECDH)AbFE KA EEHO . 5 T
HEVETT 2. 50 Img/m] B ZHBMP-2987K 52. 501 1mg/ml Tfr2-ECDAI45uL Matrigelii
B o BiMatrige 1 VR S 407E S 2110 8 A0 P B A2 2R/ IN R RO R B m LA o 1 ) i A R
[0427]  uCT (R JZ2 BAg) A Tkl b 25 2

[0428]  {i# FvivaCT40 (Scanco Medical, i) 43 #r B 5 ¥4 o (i FH70kVp, 114mARI X5 2%,
PA10. 5umf) 73 #2231 H LA 200s I AR 43 B 8] 0 B2 4 A /INBE o 45K H Scanco ) 1€ A H T
SINTHE (#1)

[0429]  /NELHOAS Y HE B BMP—2—155 S I LA ZH 254k - P4 SRR 7 a3 T r2-ECD , i@ i BMP-
209454, TR/ (CHTBL/6/INRR) H st B AL BRHO R $ i

[0430] Sttt

[0431] ¥ ¥aom -FIME AnifEfw 2 (SD) of# FiGraphpad Prism 6.0-# =4 K 14t
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THEE R ] /R BB 2P I -1 oK IR v e 6 e B ) IR 25 1 o g IR A 2 A SR 15, 45 FH A
A TR 56 UURE AN Aar 56 , 38 ek XA A LU B AT G vt 22 PR o K B DR 257 22 43 A (ANOVA) AT A
B R TR SLE G B 6 B 5 5 A 56 ) X 77 28 434 BT 0 B A B A0SR - 2R 24
PEAKE BT IEZAS 4347, WK 2 — B e UAS: 50 ARl IS 7775 Rk vk 36 FH 1 s 0 A o

[0432]  Sjitf5|2 « B — )1 S it 77 20

[0433]  fE—ANsita 77 A, ek S Y v AL 2 I SR AR IR TE 2 e B /)N B 1) - )
B RT 28 R AR /N FREE S DR E R CE AR/ SRR, BY/TV) (E5) FhEsg JE (1)
Fe R (K16) o Hak  FEAFETEr2IE LN, B R E BEEZH) (B7) LT B A4 BN R
(WT) o 368k H HR it A A 7 A3 s 3 10— 25t X e 1 & P LB A J52, e b SR8 42
HE -

[0434]  FEESAIE 9, TEr2-SifE B /NR I St — D BoRTEr2 Sk 28 T H s i &
G, RV v 0 B W R R (BB 3R T B T G 2 (BFR/BS) (B]8) A BE vy (1) B Wi S ik 2
(RS 3R THI ) B 4R R T (Oc . S/BS) (E9) »

[0435] s fs]3 - ¥k R H 2 AR 238 1 BMP FIWn t 15 5 4% S 3% 6l = AR L E K

[0436] M3

[0437] kiR 32442 (Tfr2) 3 EAE M Rk FF P P4 o FE A SO, AT TEr2 8
AR B T ) o A A R T ) o R = TEr 2 /N R RS O TP A T r 21 -
A A1 T 5 o B i A2 A S 56 RN 20 B -5 = P T 6 v 23 B /) B3R B 8 4E B T £ 2 435 55 BMP-
p38MAPKAE 5 4% T I HLIRAK 1 BB 40 M b Rs S B Wt 410 7R BSR4 2 1 1) R 38 o MAPKI) P
BURE AL H A i R IA R B] T TEr 26505 /N B B I R RATTE R TEr 211 SRS &
BMP 3 H.i#8 1 7E 4185 U 52 A4 S A FH SR A0 1 BMP—2—155 S 10 S 7 B AL o« X LE B i R A T r 2388 5
V1T BMPAE 5 i T R i & T 1, 1X T e 2 Il AR RS2 AR B 1 5 H e BUPZ AR 2 A () 3t
AR 5 BMPH BLEAH BAE FH o de 2%, TEr 2 AMERT DUAE 508 B 1 T A R IR GL IR IR 9 7 v
AR

[0438] kKo 21 490 4] 7= A= 411 T 1917 0 R 200 kL IR W 2 A ] B/ g T SR ke S 4 Pl 7
(1) o PRIk , 4 B R 7K T 4R R 72 5078 (1) S B A DL G 2k AN I, B S 32 28 i 1) gk
B AT T TR, BT 1 AR Ak P U ) R R S A SRR B O O L
R B M a8 T RE (CAAR T BN AE 7 E) 1 538 B 0 R AARE® o o T
XKW 2 BLAL , 1A R B 46 2 TR 1) 58 RAEAR RARFE B2 R TT

[0439] 3@ 3k i £ kI UAC R K ) IRCIR Y 2 2R G 14 4k T A0 3 1) T 188 DR 4 4 B IR B T
PO K AE AT IR 2RI & 0 B B Pl i S B )l 4 A SRk s | A BB &R
H) s FFHUEE KT BUBR S 12 8 3 I N ARIRE A, 15 LG PR ) 26 m i 20 RS HEH o 3X FRAL i)
) R 7 e i T Bk I A DR, G RS e T A 140 22 R B P 0 B DR — T 4 i R R i R AR R BT
WA I R VT RE

[0440] Bk E 52442 (TFr2) & P ki 2057 5 AN KL, BA 2 R -F 5
PETFr20 2 1 /I B ZE AT A AR AR BRR0 . LB HA T r 230 o 1 2 T T 1 JOA 3 ik SRt ol ik 1 g
HeBGWMRFE : Tfr2a, HAR 2K E B I H R E i g6, MTer2s, 2k
PR P RN sk I LR B R Y R HE PR R S B B ATk, A T 2R R R s 4 B
PRI BEIMLHD A 58 S AR AR, SR A AT LS AT r2 i K O ik, 2
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B8 T 208 ROAG PR I 06 0k B 1 VAR P T v e S 7 T 9 e v K

(04411  Tfr2-6k fe 24 40 H B A PRI B 2 & Kk A2 8 3 (BMP) Ap38MAPK/ERKAE =5 %%
S M XSRS 5 ESES RAEWPESESEEURLETEEMHAEEN
V-1 v 1) A G fE 44 (RS e AT A 1) EE R YT 7R BMPI& AR 1 JL AR 2 4
(Bmprla.Bmpr2.Acvrl.Acvr2a.Smad4.Bmp2.Bmp6) 1 &k [ 5% T AT 24 B 27 410 i) S 30k i
OO AN VRN BT PR IR R A AR BRI R A B A 2 N IFBMP 3L 2
P10, T E— 25 4 BMP A 5 55 5 5 8 P AR IR R o 35 B b, Y 42 il A ST 4 RO BMP 32 A 2 —
(ACVR1) H i) A8 S EL T 28 WL B NI IE » BEAT ME LA B AL SE (FOP) , HLARIETE T & 1) AL
A IR L, BMPAE 5 2 S 0 ST 4887 2 K1 AR T A 4 3 o A 3 TR N BT AL R 1

[0442] il (UEHE R BATE r 248 JR PR T R IE , 10 2 tH 7R 21 RAH A0 e o R IA LAR R B A 11 I
oS 252 B TBMP(E 5 5 S E B A EE/E A I ERA VB & T r2n] LEA 57
ANEIRT AR T T BP0 o A5 A SO, FATE B T r2 2 5 % e 1) 3 28 o 3 77 Sl 45
BMPRC A4 , T r 230 B 241 L H (1) p38MAPKAE 5 4% T LA 175 5 W t 310 1) 77 Al 2 1 1) 3R FEBR
H BT R o B 2%, 3B I A FHTE 2 A Mg BMP—45 &V 5, FeATT S 7 76 AN s PR AR 2 vh 1% 2R
A BOA R0 ) T A0, M TG 2R BH e mT RS VA T 98 BE A B T ROPRE A 2

[0443] IR

[0444]  Tfr2-BhGRE=H E

(04451 >y 7 WFFT k-0 B2 AR T2 2 75 PR B P, AT AT T B 3 Ter2” /i . 5
SRR ARIES P2, HEAER (WD) /N ARLL , ZETEr2™ /NG o, Bk 2R AN 2 L o i ik Ak
TR I DA R R o i ek T (R AR I 10a-d) o AN, TR IR E R T2 /N
B R ek S BEGE (Rh R 10e) o 1 TR R S H R A 7, R R ATHUHT 2 /R
H g AR R AR AR T, SRR -5 5 1 kst 3/ R BB S 3R A R I BLAEAS TR /N R I ¢
RUUEEBRA o, g e /MR O AFpn 25 58 (/N2 (b FE I 1 1a-c) , SWTXFIRAALL
TEr2” /NS B s L B A b N B AR AR s 1. 53— 3 HL R R %5 v . 513 (B 10a-
b) o e B AN T ) LB 4 6% 110 A (R 781 12a-b) AR HIKST |, TEr2 HEE H AT
THim BB /N (Th . N) RIS (Th. Th) AR (A B (Th. Sp) (BI10c—e) o BhAN, TFr2 /)
AR SR NEEMY EE G E12e) , A5 A EE AR — R ERE (K
101) .

[0446]  FRATISLHt | ZASFESHLESN E L E S FBEREER ZH Y RI mEly
I AT ARG 10 5 5L o T e 2B 5 U B 4 I AN B S B 5T A T2 /N T B R B
R FNE T RbR BT R e JEN R v Bk (PINP) [ I35 3 5 T v B W i, I EL i i i 3 H
R IR R 76 2 T 2R P S C oA ity vt O (CTX) ) I 37 R B 2R ALt T v (B 10g-1) & ZE BTt ST 1 i
AT AE R o, TR FTOMEE 7 2 o 2 D B B e (R TR 12d-e) I, TEr2 /N R 2 B
TR LT O SR DI - SR BB R AR, T2 EEWT /N B B I O B 22 (B 10m) o SRR, X 8
H s R B TE r2 AN 8 i Bk P47 , Ty L 428 o) i e 4

[0447]  Trr2-HREE RN A I & B AR T IR CRS BT IE I TEr2 R IA

[0448] - FTr2” /N EAHT B A R kT Bl S B 2, R Ak
ATRFFE T S AR 5 B T Ter2 ™ /N A A IR R 2 TR, TR /N R BB % 432
2 TS F B AN L0 JA KD , R -6 70 2 Bkl b B = ) o R ot R P 7 SR Ak Rl
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ThHER B RAETEr2 /N E BRI (Bl 11a-d) , RTr2 7 /MR P& ER A
MR T I RAR S

[0449]  f T UESEIX LRI, FATHE T T R FRAS R B TEr2 58 A8 A /N BR B A, e 42 Ry gl 2>
Tfr28, (BB A SEA ] AR P47 53 1) 22 BT r2a R IES  TEr2mi N/ (KT) 42 )RSk /DT r2
B, HEA IEH T r2a BRI B A IR H 2RS40 A0 K, FR - R M T r2 @bk (LCKO) /)N
AR = Trr28, 7 H B FR T A IERI T r2aBRE , (& ™ k-0 2 . 5 X6 BEARLL , P F
W A A Y I B AR TR B (B 1 1e—1) , RBATEr2B RN AT £ r 20 5 B ~F- 47 ) 48 | vh 25 AN Ak
fEH.

[0450]  pbi A R A TE r2— R e IR Bl e B R R A

[0451] A T HFET 22 5 EfaE S HAE B KM b RIS g 2, JATHE 17 2 F/h
RALZUH B TEr2a T 2B 254 W AT 1R 1Y, T r20 32 SEAE I h 26, FIRAE B B o
BRI I (fh e 13a) B FE R E R BUE ATl T TEr2BmRNAR A , )R DRI 2 1)
K- (R (FH 4 %) HE) CrfEL < 26, B Crf : 32) o FHES & 2 T r 2 f 74805 PR I A U T £ 20 Al
TEr2BFRI AR PR I Poid, JATHIA T TEr27EME S U Fh 33k, AT 27 HH TF r2—FH P i
B G RS 4 R I (B 12a,d) oSk E TEr2 ™ /INER B W) R et R T r24i Ak To 3E
KR4S AR 120) o WWT/INBR B R 23140 P il B 40 B R s B 4R B R 32 380 B AR R IR T r2a
FITEr2BmRNAFE SEA , {E 2 FE B AP A S B AR TEr 281 R IEARAR (TEr2BRY B K B7R) - Tfr2
QR B A AR s B A R A 2 B ARSI T, E RS v 2 AL (7 /7R FHR B2 Rl 4 i
(7/21R) th A E(ERE K- (B12b, e) e AL 2= BN T TEr24E B4 3 A0 I 1l B 48
i 2R3 Rl AH O B S PR 1) B A A ) 3R (B 12, ©) o S 200 R 4D IV 4 L 2 125K
T TEr23t— 20 AL 2 EE 7 (K 12g) - 7E AR 5 A I 3 TARAE 5

[0452] D}y [ 1€ TEr 22 15 7R o 40 M B LE s B 40 M mh i i e 4, JRAN TS 1 28 BB
PR o AEWTANTE 127 /N SR FF, ARV A3t A T2 X1 8 A ], - S o A B AR AR TE Sl (1
12h) , RAH I I [X % (hematopoietic compartment) FHITFr2GfE A FTrr2 ™ /NG 1
FEHERMN., 5IXEL R 2,5 R (Lysm——cre) A & 418 (Ctsk—cre) H4F FAITr2
BRI R AR (B121) ART, TEr2™ " Lysm—cre /N o BB AR BRI 20 L (B TF 2
T Ctsk—cre /N AR > (R FEEI20a) o R, e TE 228 5 5% o PO 5 i 200 B AL 400 v
Tfr2f sk 38 m 7 IR AEE R & & (B12)) 5em 1 /N REEIF HFEAC 7 & /N3 E R
(B12k) «Tfr2™"; 0sx—cre s H T SN, trid i %5 s (0 LS PINPAK P (8 121) M v i
TE R s 2 (] 12m) B [ B R) o e 2%, OB 4 I TEr 2R R A SR i i 402 B (H 2 AR AT
I ECTXH M E AT (B 12n-0) « 5K FHITFr2"  Lysm—cre/MNR 22—5, Tfr2™"; Ctsk—cre
TFr2""; 0sx—cre/N IR o H 1E 8 (1 BT AR & & (FhFE &I 20b—c) o Bk , X 8 Kt 5
TEr27E BB AH A = BT & TR i (2 TC B T4 Sy 8P4l

[0453]  plo B AP ) TEr2—-BRFEIRSS T BMP-MAPKAE 5 %% 5 3F H 2 B0 t #0751 R 1A R IK
[0454] i F-HdE R B 1 TEr2AE BB 4 b (0 EL B Y, FRAT M B SR L WT AT £ 12 /N 10
JER AR s B 24 o I Tt A2 DR] 4H — 8 FB] PRI RNAIN 7 4 A DA S48 910 52 T v 2850 2R 52 W) (4] 45 5 G B o 45 1) 1
S5, 841472 e RIK A I (K] (DEG) o FATTSE Nt 1 Jik R A4 73 At LB 52 32 T r 28R B 520 (4 26
Wit R TEr2 ™ R R R B 3 R JE TR 1 2 WAL RS O AR Y R MR
FETE T2 B 4 2 5 AL SN A 23 Wint 45 5 5 S0 7045 AN Smad T % 1 1) 3 (A
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T G 21a) X E 5 T ThRE A AN 2H 43 o A — B0 H B H S 5 08 SR B AT
4G, FIBMPAZ AR 45 6 DL K B 1 o M 470 5k I R IR & 2 T ) 2 R ) = A AN 2 (Rh R
21a) o BN & S A M idt — 2D R B 2 50 W B 40 0 A FNWn 5 5 % S R R R P2 AR A
A&, 5 SWnt#HI5IDi ckkopf—1 (Dkk 1) [ 55 & #IH A 5¢ R 7e B 21b-c) FERM R R 2P 241t
TREEEMNEREN TRYIEK,

[0455]  Dkk1A1Sost (ZifEWnt I FIAE LR 1) 72 B AT r2™ A i b T AL e K
25N R (K1 13a) o i g PCREGIE T 5 FWn t 10 i 55 1) R I BAAIG , I H X 5 Wn t B2 bR 5 [A]
(Axin2.Lef1.Cd44) I 3iATHE —8 (b RE21c) AEB A T2 0sx—cre /> B I A E 40 A
H, Dkk1F1Sost mRNAZKF-tH 1 (B 13b) o b4k, - 4B - A 2 5 K Phe x FDmp 1 K FA AR
(FhFEB21¢) o BB, B AR bR S A I R IA S RO T T2 R v R 4 R H A IR
(WT:8.73=£2. TAMXTFTfr27:9.770. 85/ E 4/ B A 73 80 P i i) o B AETFr2 ™/
/IR IR R AR W 38 T R A B (1 R Ak 2 1 FIDKkk 1 (B 13¢) , LA B2 B8 K bL Ml B i B B A
RN AR 0 R A -2 IE B R 4T/ 4T (B 13d) o B, 1 FB—E 3R 2R 1 1 e 52 )
AT AE ST R TE 2 B M A AIESE T Wnt 555 S THE (B13e)

[0456] MR/ Mk AT Er2 ™" R 40 ML FpBMPAS 5 5 SRR, 7 L BT s
Sost MIDkk 1A BMPAR 5 4 S 1 T e b0 o IR b, BATIZ0 B 17 T2 RIWT 8 5 400 it F f BMP
FEARIE R LA B JE Al 3178 (Smad) AN 7Y (MAPK) BMP{E 538 B o £ TF 2™ B 4L Smad 6 A1
Td1R2E T, MId2 AR b 7EE21c) « SWTRCE A AHEL , Smad 1/5/ 8R4k LA X ERK A
p3SWE P H AETIr2” " A% (B 13e) o th4k, BUP-24b P15 , BMPAE 5 5% S (1 0 Bos 78
TEr2™ " BB 40 Smad 0 4E 3R , 177 p3SMAPK FIERK ) S0 43 2232 4% (B 13F—g) Tfr2 ™ B E
Y H ) AE i B BMPAE 5 T 1 B0E 0 B AR AS SR PR F-BMP-2, 17 /& 7EBMP-4 J5 tH RE ML 42 21, IF
H XS T-BMP—6 K i , B AIRFR FE R (B 13h, #h e E121d) o Sk b, s 4R o i TE r 28R
T 3BMP(E 5 1% T2 it HWnti@ 21 EeE &

[0457]  MAPKAS 5 %% 3 (1) B B0S sl R Ab B (1 )ik RIE IR 1B T T r2- 5 1 = i =

[0458]  FRAVTHE R RAFFE T Trr2— S0 Sos t FiEF BB AENL K], R 93X 1 fE 52 05 1
TE 2 IE A I 5 BER B BR 25 AR A FHTEr2 ™ il 4, JeAT T4 T FBMP—2 . BMP—4
FIBMP—7 I3 » Sos t F ik 7 S G/ (8] 14a) o K WIRITF 2™ BB AN h TEr 264 1 %k
BEVE T Sost, Rl 7E HBMP-2 535 (B 14b, #h 78Kl 22a) o 1 M0 RE A 8 A 7
TFr2 ™/ /NG AP A e R R, BRATTE TEr2 /N 5 2R R TR 40/ i i %
1% NSOST (32 Dmp1-8kb—J& 5l T2 Hill) f1 /N B 24752 - SOSTHY i ek B FFRAR T TEr2 ™ /Nl o
AN (B 140) IF HIF— L T H T RE R (F14d) . 55 IEH Sos tRIEM /MR
FAEL  FETE T2 FILE R B 4 P/ B 4 0 et 2 38 SOSTHRIWT /N Bt r BB 400 L — 78 25 F 2 1
K (kh7E22b) .

(04591 2% i[RI B 9% 2% B BMP 3 1k BMP—Smad FIBMPMAPKI& 42 Il i Sos t 18302 iy T-7F
TEr2 ™ B 4 A H pERK R pp38 £t i 35 FAAK , 35 FLTEr2 ™ B 4H A Hh Smad 1 FSmad 43t 34 4
APk E Sost mRNAZKF (RhFe22¢—f) , R b FRAT A FH 151 7 25 2% FE A MAPK & 43 DA 462 [7]
SostFRIA . i F i & 25 = AL HE 5L ERK Fp38BER 1L (R e B 22¢) I HLLA100nM i & 2 K , $2
T T2 HWT R B 4 (1 Sost mRNAZE L : TFr2 ™ BUE 40 b 42 & 194% , WT R B 4 i v
PR LARG AU, TR B B R AL FRTFr2 /N R 3 A AR AL 2 (1 A I /K 7 T s (B 141)
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R AR AL H FEAG (B 14g) IF B R B AR R BIWT /K (B 14h) o 16775 5 22 A 38 A el R i i
AL H Rh7eE22h) o 2%, FATTHFT T WLy S EMAPK & 1%, ERKIE /2 p38 112 Sos t ik
fWMapk 14 (% ip38a) {13t ik , M A EMapk 1 (MABERK2) PR T Tr2 ™ ji B 40 M BR AR 1
SostZKF (E201-3) . K, Tfr24 Hp38MAPKAE 53l 1% i 1T 75 S:Sost i I B & .

[0460]  Tfr2,2&BMP BT B4 HAE FAE1R

[0461]  f )5, FATE A T2 dnfa) v DL 5 B0 B 41 i H BUP-MAPKAS = #% 5 2 51, I (A Hh
FTET2/2 75 ] LLEBMPSZ AR VE H AT =42 1 & A Ter2 e M (Tfr2-ECD) 1 25 F F B, i
FHSDS—PAGE Al 428 EN 8 A\ L AFAE (kb 78 1K1 23a) I HLS2H 1 26 1H %5 55 1 L3R (SPR) 2047
SESEAE KA O LT r2-BCDLL A8k R (1 (TF) , ME— 2 A T r 20 A O T 5 ZU h 25
BMP-2.4.6417 (Bl 21a, #M 78 & 23b) .BMP-2. 4 FI6IE7E & ShUlk B K 45 & B Tfr2-ECD, H T 1%
TRARE Bt 45 &, R KPR (RhFEEI23¢) o048 FH T r2-ECDAE A4 4 LA % [E] 58 76 4% 8%
A0 A B BMP-28BMP~4 , £ FHAH S 77 ¥R 36IE T Tfr2-BMPHI 25 & (R 78 & 23d—e) o i FHIX b
T, BATE SRS S #E T Tfr2/BMP-2 (488.0+£37.0nM) fITfr2/BMP-4 (409.1 =+
39.0nM) 25 A KB « A 8k-TT LATILBE IR IR PE 45 & T2, 3R B KB 7EUBE /R VG Rl Y (R 72
K23F) o & 8k-TF FMIBMP-2 N5 G XF TEr21 45 & , RUABMP2 AR J5 A Bk -Tr e & &8 -TT R )5
BMP—2) 3 4173 S AN 2 B W R 455 S S (R A& 23g—h) o A R Hb , BMP-2 81 4 25T 1) [F] i
ST AT — R SR 1) o B ) oA 2 IR T r210 25 A S 2 (B 15b) o B T BMPI ¥ il
I TR AT TR BMP 32 A 2H B 1) 32 1A 2 S kAT 15 5 7% 5 IRATTIABMPR & 3 45 & 2 T r2-
ECD.BMPR-TAFIBMPR-TT W% HA 55 FBMPHI 45 & [ v ( 15a, #h 781 231) o AL op e AT T
F ¥t KB R R SR — T T TEr2 FIBMPR- AR 038 AH H A F o 3@ it s JL U U 7
N T B AR A AR A 3 ELX Bk HAE AN 52 BMP-2 1R 47 75 [ 52 ((h 7518123 5) - LABMPR-TA
VERNT R, A 7 4 M I O ELTSARE— 2B 3G IE T BMP-2 5 Tf r2-ECDI 45 & (K 15¢) - H B SPR
SEE6 R 7R BMPR-TA 5 T r2 3% 4 5 BMP- 211 45 7 » [R 9 8 JIIZ8 47 1 v (40 3 52 [ I BMPR—-TAREAIG 17
BMP-2 5 Tfr2-ECDRI 45 & (B 15d) A iE i, 5T S5 Tfr2/BMP-2/) 5a 4+, 75 B i g BE IR K
£ I BMPR-TA.

[0462] AV FH AL A B AL BGAIE T T r2-ECDI) 44 P BMPRCAZ 45 & 1 07 o 72 1% B A o, 44
BMP—293: 55 21 /0N B B 1 i LU o 3 S BVL P B A2 o R B ) BMP—2 S BN T /N B A L
I AL B AL (H R TF r2-ECDI R N 5e A4 1k T X FifE H (Bl 15e, #h 7t 24a-b) , FRIATFr2
LELBMP-23F HL By b 454 28 H R VEBMPR . TEr2 ™ /NG A (R 2R 36 22 B S WT/N AR L , 78
BMP-2VE 5 J5 , S B A T, HLal ek TEr2-ECD) 3 it FH 1 4% 5 5 #4h1) (&] 15e, b 7o &l 25a-
b) o Pk, B8 T AT r2-ECDI A4 P Th &% 1 BMP— 45 &G PR A1 , X L BB 1 Trr24E J9BMP-
B P 1 B A ) SR T SR AR

[0463]  Tfr2-ECDLE PR A [R] I 1IG PR HTASE B A A 8 1 ) S A6 B 4 o B T T r2—ECDP% {IRBMP-
21 S 1 AL B AL I R AR B, RA A TE r2-ECD 5 M1 B AR VT AHEG 458, M B AR T T 2 1] 422 401 1)
BMPAE 5 % T 10 B M AL T R 52 44— 8 sh70°°, JF B B A1 &b F F FFOPIEIT 1 I AR B 52
Tfr2ECD FHAEXT LA () 5 — R v o7 83 AR & SRy (BRR— Ri.p. 9 M RAE
P JE Ja L5 R E i AT it B SR AL R T BRI T WT /N B BMP-2 -1 S 1 = A B 4k (]
156) « EWT/INER A, 7E S8R IR S B AL I B T B B B 72 S5 /s 4% B T r2-ECD AN B AR T
A T 28 PSR AN PR B B R R PR AR (RN TR 240 -d) ST I p I Bk S
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ST EG P IR — IR RS SR, RS R4 5 T r2-ECDYE T I BIE FH - 5 5 » AT THE A5 n
S8R 1) SN E A (B R R M 4% B 5 71 B 9 T R S5 1) DL R i) AR ik T e R4k
EW . BRI TEr2-ECD LA S5 B A% 7T 40 24 (0 R M S ILA 3 10 B T & (B 15g) o4
KA IGTT (B FARGH W AL B IR T A2 -5 i) =008 4 (B
15g) o IX LeXi Ha R B TE r2-ECDs2 F AL B AL A R dil50 9 HARR 7 67 i &5 0k
IiE B AE B AL VAR YT TR

[0464]  ifip

[0465]  fifi FH— R H1 BE PRME M /N SR A& S0 43 BT , 1 B RFF 75 46 501 1 T v 246 v B B 400 i - BMP
FWnt /2 5 % S 10 8 715 70 (08T 7F - T2 5 BMPECAA A1 52 44 A0 HAE FH , 1805 p3SMAPKAS 5 4%
5,9 Hifs SUnt I 7ISos t Rk « X [ SR FH W 1 L R FWn t5 5 5% T, A HERR i) & T B i
BRI (E14k)  HLAh, VBTG AL AL B AL Y6 7 SRS , XA T 175 O 2 A X TFr2-
ECDIIBMP—45 &% ot i A FH A 75 2210 (K115h) , i T H A& T4 R sk 645 - 51 A2 1 Je A
B TCRFRORTT , BRI B 52 3 TR 9%

[0466] B 3L 75 45 B Bk /KT Y3 R K BT RE AN TET 2R T TR R IR 2L 3R RS2,
AT TT B BTS00 7 TEr 208 R AME F 18 I mi g R ) B A sl E &, ]
EANTT CLHERR 76 B B8 A0 B , ELHE - BB B A0 AR R BN R S o fEBR - TREE SR R, I
TEr2 0 R 5T, IR N BT e AT 70 A /0N BRI €2 2000 3 R TR s B e TR, L
CLAEHFE- 4 i v I €6 2T 0E B 3 DA S AEHE e~ R AT 37T B R — BB B8 /8 B, 20 20 SR M I
B AEFAIEN T, 32 BB R H R B R EEEAENLH TR0, T e~ AT 5T
BB 2 /N BR PR 5 2 k- B, DRGNS R A B A R ko k) A7 T A ) [ 4 45
P R e B 75 A A o 549 3 1 P S0, T 20 /1N L
AR T 2R IRAS FITE v 21 IE DI BE , X R BA TE r27E BB A Mg (RIS o= A ) 42 o)) A0
AR (RI T B DR 3 A0 4 S kP ) i 4%) b B A RIAE

[0467] R TEr2/E ek P 8 15 77 O A HE ik L 54E I DG s, B B4R FA ML A5 2
(1) o T r2— S Fe3 14 - 41 A H Smad 1/5/8 FIMAPK / ERKAS 5 &% 3 (1 7K ~F- ¥ FE AR 2R B ] g 0 S« BMP
F5 S0 1% ERAARTE R TEr 240 S BMPAE 5 15 5 . 2 i 76 JT 40 i A 1) 1 73 2% 1
Tfr2 5Hf e FVEL A2 T8 A T = 708 S LA BE I U IR Rk 12 AR, FRATTR $ic b 3
HE T ARG R P IES , X SR AT r2 0] UL B 8245 5 BMPFFBUE NS 5 T . BMP-2 5 T r2ff)
CEA T AY-TE (ME— SRR T r2fe ik ?) mEid 1065 . 5 BMP-BMPRAH .4 A AREL 19, BMP-
Tfr2gh & B BAR, R T r2 0] LU AR FHUUOABMP(E 53 Ft o H T HRAT A FLIE B/R T r2
EBMPRELEAH HAE H , Rl R 75 B FE T r2 & 75 45 & B ) Bl b T S5 BMPR AN/ Bl L & BMP AL
AR 2 2 AR A W) N IRIBMP o B A BMP () —SZ AR [ X BE T2/ 55 — FR7R 40 i g B H
S5 0 SRR AR P2 U B ME A 2 £ 55 A 0, B2 — A ST 1) T P AOTE r2-ECDI 2
& o R, 4 k=T FIBMP—2 ) 2 5 % TE 200 &5 & b A7 — i 26 ) 4 Bk TE B BMP—2 5 f1
B, R AT A AEAFEBMPI 1 0 B B B 1T r24h & o i T 2% i S gi i
S5 N AE A0 g JR 3 AR A P DL 428 s FHE 0 B O 3 2k ANk 47 1Y BMP—2 RIBMP—6 1) 3= 2 4 7=
F DR I AT A S e ) B 2 RV IR Bk TR 2R T B AR HBMP 645 5 RV I AT
PUBE R IE , (EBMP-6475 T LA 58k 1 22 15 48 (1 me b /N RO I BF DU KRR, R
ARG 7 H e Sz R L, 3 AR TEr 2 BMP-45 &M J5i m] DAAR 388 15 BMP ) B0 18 B 1) R 4%
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H A — R

[0468]  FRAVMBT LRt 25 BoRTfr2 ™ BE 40 BMP T 3745 5 8 5, HAKHIBMP-p38MAPK
BT, TS0 (Wi t 081 7Dk LRI Sos t 1 2832 B AIG , 3% 79 e 0 o) 3500 350 9 T G £
AR AR 70 A A TA B S s BMP— 238 i 3T BMP AR i 1 Smad 15 5 % 5 ) 4 Dkk 1 Fl
Sostf) ik, 3 HiDkk 13Kt , i858 1T 4 HERK Fp38IMAPKAS 5 4% 53017 ek W 9T , B0 4%
FRATH IO T 18 1 5 4l A p38MAPK (S 5 %% 5155 F: Sos t 1 R85 IR Uk, ¥ty
SR = FIMAPK ) 151 75 25 2 AL B3 8] 7 TEr2 /NR A Sost RIBFFIKE T B &, 5Tfr2/
INER () R B ST B 5 BMPAE 5 5% 5 56 B 4 i R 1 P S R0 A P 1 00 B AR A B 5 ol
Y0 A Bmpr Llask Acvr 1 R HE ) B FR 4 3 T SostIRIAF S T & 5=, Woh, HEHGE
AR 1 B AR A BE Bnpr 1 a B BT T 2 T 153 R AT, U T 2™ /N Fr SOS T i
FIENG B RFAPEAR B BIWT /K SR T, TEr 28R [ BY /N BRAS BE 56 AR BB Bmpr 1a-B{Sos t—
TR L /N BRI B IS R T L 25 RE A AN P/ AN P R S MR R R, A = AN SRR ) R TR
TR AR, R Bmpr la— 2 M R BR /N LB 0B e 3501701 (ER T r2- 25 M Rk
NER LG R T R R IE I A S 4 T B Sost—- 2R D R B A m B TE R
%, 0 R AE Sos t—26 A PR R /N B R BB 4T S 40 BRI B B R E Sost /N
S IEH M R B R BN & T r2- S os t— 2 A 1tk mic g /N B P s B 1) M Lo
{H /2 Bmpr La—2% - PE R R /N R AR A B ) 5 R K B IR 2R AT 2 vl T i 4 B A (R RANKL
55OPGEL BT i B B AR B0 A1 4B A 2620 4T AR TE X AL AR AR B T Wint 5 55 5 RN
Sos tf{1id FIEAREI 9] Bmpr 1a 25 2k R /N B A BB B i 8 YT AR B, TEr2 /N R
B A% B FH 5 BHRANKLEOPGEL F+7 (WT:0.22540.046,Tfr2/:0.696+0.120,n=4,p=
0.0003) ,{H & 5Bmpr la-2% 141 Rt /N BR AL, , AN REIE I Sos tid R iE i [ iX Fh R Y . A 1R
M, 5 F 4 PR R F Bmpr 288 S 5 s DA SRR B R T R R RN I A e, AT
R r25Bmpr2 A L 5Bmpr1a®i 2 (1) A o 5 28, Bmpr la— S AR R /D BB A B4
U HL 5, AT 5 350 S B BRI %0 X 5 TEr2 ™ MiSost™ /N A, i B IEH 1
B A SUR B i B T e SRR U, R B AU BATE 2L S BMPRZEBA 7 Bl L
F 454 BMPRARE FH L (E 2 e A L Sh 37 T BMPAS S # Sk A S H A B HIE . a2,
TEr2BH % /& B H 40 1 Sos t 2 1 28 BL I 15 71 9F HAEBMP AN t(5 5 4% S 2 (M4t 1 57—
PR R o

[0469] B )& , FATT R AR TFr2-ECD4E & BMP I FIAE 75 U 52 A4 1 BE JIB& A 1 3 AhASTA] 1 11 PR
AT AT P (R S B Ak o SO A R TERR R MBS 2 5 » nAE - AP S5 52 3 F 4 5
SRR B 52 A e i R B 7 B L LR 2 AROIE « 21830 % 28 T3 #5500 T B R 1) B
150 %6 R FE A% e B S S0 B A0 T T B A A R FOP R b i, 3 2 3 3 % BMP
17 B2 ARACVR T ) 2R AR BT 512 ) 275 ISR o R T IR PP AR K 45 501, BUP(S 5 86 S 23
K ST EAL R R % A 3e A g 1k, T ROPA G — 51 A2 i S B AL Ve o7 1 B e PR 1) .
N IE | S T e M2 7 EEe e s R 1 I S B N i X VA = R A NS S N Y-S e
I AEFRA TR FC R, AT 25 AN 8 S 25 PR AR S 6 B AL - TEFOPHR , 8 B T 3 TR AR 2k
RAEIATE I JE « SR1  EATIASBERH W B 4T PR B AL o Bl , FL-36 A R P UM T i 55 2R R 4%
T 2 571 38 ok AN [ WL B ARG OP I PR AT ASE 28 m 1) SRS i A% 2% 00 iy B A% T TB) 82 T PR BMPI&
12, I HE B AT — b Tl R E 10 259 o 38 TE r 2ECDI JR i Al 4 B 1697 W 38 I LA 5 2
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BT AR FE FE S 1) e B A - FE2 VR TT N, - TEr2-ECD4: 5 V897 A X Bk Bl B AR 27
HEER , X 58D TEr2B /NG FH M, X 5T r2-ECDE A LA 45 44 , 76 3 i A
HATHm s &8, JRE hn] DLk AR ) 25 57 o R OR TR BT KA FL B Y2 I 25 B 4 1
TR TE MR L TEr2-ECDI 22 4 P %

[0470]  SAISRUL, FATC B/ TE r 238 i 1 15 BMP-p38MAPK-Wn t 5 5 1% J Fl sl N B &1 8
RO, H BB T r2-ECDE Bl AR T R B AT & B T O RE I A A B ITR T 1+ .
(04711 4y

[0472] /NS,

[0473]  ZERTHER T Tfr2™ /NE AL E D TEr2BR MR T r 2/ N\ (TEr2-KT) N 1 72
A AETEr2-KI/NBR (129X1/sv]) M Serh 72 A2 7 SR T r2mid b /N L A5 7= 2R T iR 4 R
SRADTEr2BR A R AR T I T r2ami R /MR o FH A B2 H cre (albumincere) (sv1291 %) 7~
AT IR SRR TEr 2-RBR /B (LCKO) oy 1 A1 BB A AT A o () TEr 2R 2%, A 1 218
PR AT A B A S B S R T —cre (Osx—cre) 8o %o EHE L X F1/NF-5 FA 1 /)N B3t FH 22 78
K (0.5g/1) o X T AR A R TEr2a Bk, i AL ZUR I BEK cre (Ctskere) 820 6
BEEM (Lysm——cre) FIT 5 BHBE 40 B rR (A TEr25 98 B Ter2t " 0sx—cre Tfr2""; Lysm—cre
HTFr2tt; Ctsk—cre/NR AL TV &sv129/C57BL/ 675 5t o B4 [ 55 /N B FHVE X I

[0474] >y 7 345 NAEAL R [ B AR I T r2- B BN R, 4 TEr2 ™ /NBR S5 Dmp1-SOST#:
HEDR/NBR 4422 LLIRAF TEr2 ™ s Dmp1-SOST™ /N iR &2, S i fifiik 1 BA 5 58748 (C326S) [ Ik
FEIE R A RN /N SRORIHE e mt B8 /N B AR 77 A2 2820 38 3 4 AR EPCRILFE S BT A5 /N B 3 (R 43 71
[0475] AN 256

[0476] P shWDFE P & S U6 ShY) o M2 i 2 flLandesdirektion Sachsenf{fthifE . iTf
INBR A MR AR IR B HAROK TG RR 1, -4 /N B LLBEJED R B — A 75 4 /NS B 55 T 12h ]/
G AE IR AN23°C 1) 25 1 S5 TR o e SR 16 J0 3 R AR 1 5 81D o LLARAR 5 A1 38 A R ] S Ak 2%
i o /0N BR BB AL 20 FiC B2 A0 B 20 91 DL B v 07 AT R 82 #r o

[0477] KRR RL A F10-12 8 KR MEVE FIMEPET 2™ FNEF A RN X FTEr2 7 /iR
)% 50, 348 T BRI/ (AT ) o AE10-12 /8 B B TE r2™ " Osx—cre AT r2™ T
Ctsk—creldl S AHR ) cre—BH 14 [F) &3 X R AL SE LA FH T & R AL 73 A

[0478] R SEATIBR A B MEPE 11— 14— A R RIWTELTE 2~ /INBR XU B 5 9118 B AT IR TR .
VU 5, /IR AR ZE LA T3t — 28 3 A1 o SR EH 510 A /N BRAH %

[0479] S ERAAAR : WTBh W MW 0 (14R K) 245252 2 % ) ey B A AR DA AR B 2 Ab 48 (Mb 28
&) AR DY N

[04801  JCkAAAR : HEPETEr2 ™ FOWT/IN R AT k232 32 oK AR (Bnvigo, Ttaly) HE10)4
KN EEZ 5H0. 288/ kg BYIMIARHETAR (GLOBAL DIET 2018,Envigo,Italy) . &
HILR /DR -

(04811  ZREE & .+ A RHIMELETFr2™/ " MIWT /N R 45 % 452 32 11 58 P4 73 56 250mg /kg  DFO
(Sigma, £ [H , % T PBS) BLPBS , S = JH o A FH3-5 H/INR , F 1% S0 S 37 134T IR o

[0482]  SE 4B BEREAE : M2 B KB REPETE 2™ /N B BWT S HR 43 B8 - B 40 o 38 FHE 5
Jik TS L 5 P T A R RN B BOE R ST (8Gy) (REPEWTER TFr2 ™ /NG, A o P A 41
AR DY JE MR AL AE R 16 7 G, 4 /N BRARSELL T8 0 i o AR 7-12 R/NRR % s B
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53 M BEAT BIIR o

[0483] 15725 HALEE : Hiomg/ke i A 2 (1.p.) 3x/ AL HMENE 11- A KIINTRITE 2 /)N
B » St = ] o PABEZH 5 R /INER , B2 S0 58 5 IR AT IR

[0484] A1k (HO) : AR FEWosczyna®e N2, SitiHORE A o (& ZEdh , K52 . 5ul 1mg/ml ) FE A
BMP-2 (Thermo Fisher) 5%2.5u1 1mg/mlH)Tfr2-ECD547 .51 K (matrigel) (BD
Bioscience) fEUK VR A X T R A 16T, #2.5u] BMP-252.5u1 Tfr2-ECDAI45u1 3
JR IRTR G o 1 5 Jo RS TR 6 03 5 380 10 Ji O B HEPEWT RH T £ v 2R B 284 /0N B 100 12 v i JULIUL IR 7
Hh o A S AT R R RS Sl I 11 R B R B AT A R AR — N R R B AR
(Hycultec) ¥ TDMSOFH: FH F K1 - AR FE o /N R BT TR 232 100ng/ /D BRI FIR A I 23T
H HAEH A S2I0 Fh :5250ug /N, (6-14°K) - BMP-29F 5 Ji 19 A, USCSe B 348 FH 10 A - AR 4.
3-11 /MR Bz S AT =K. jjT"i‘ﬁHOE’JfFK%ﬁ/EEHE TATGn b Pk SETt AR B8R
bRy sEE . AR ZHA-6 UM, S 1% s 50—

[0485] % T4 5 Tfr2-ECDALHE, ’i[ﬁﬁ—%ﬁmfﬁ ECDJIE RS A A BEWT /)N B3 JA o 72X LAY
TS BMP—2/ B J5i R i » /N B BT 10 R A I 5 4252 250ug. TEr2-ECD (10mg/kg BW) , I H.Zé| &
I ] 482 52 BF R I3 53 1 250g (5mg/kg BW) o LABEZH8-10 /N 5 B iZ SE 03I T — IR YE EEHO : 1R
PELiuZE N, DL BB oo it 1% 92 96 o B ME T 1012 R AOWT /N SRURRIE I B T 3RS 23 1A
b PRI A A RS gy, AT A R KRR N R B2 AR50 U R A 1 1ng BMP-2
(3 - S8 5 5 K 16 g I A EEANER (16mmEL1%) M 80cmm 1 BE 2 AL T ¥ 21 DY Sk VLA | o /NS
X —HE W lug Tfr2-ECD, H 5BMP-2/ £ it IR IR & ¥ 3L 3 5, 8 in B AT
(Hycultec) , Hadid RV B &5 R0t FH o K510 2 07T T-DMSOF: I oK 1 4F70RE o /N Bl AT
LR FZ1000g//NR = IA 2 ARIT , 3 HAEH R i 8252 50ug /7N (621°K) . —4H
NBR BT AR K 252 100mg /m 1 551 A 75 55 5 K BRI — R B 46— IR B0 7 N S 36 S 48 10 1]
/INER 252 FEBRIK M (200mg/kg) LAIBZ &9 o LA REEH 6 /N, B SL B0 1HEAT PR IX .

[0486]  F—CT B Tl A0 %5 FE AN A= 7722 Ik

[0487] i FjvivaCT40 (Scanco Medical, #i—+) 70 A 5 Tk 2 #4) o {8 FH 70k Vp , 114mA ) X5 2k
e, LL10. 5umff) 73 #E 2 5F H LA 200ms FEIAR 73 B 8], X6 15 A0 56 DU JEEAE A% - 15 FH 1500 F s
FEA KA CA T 1 #1204 U1 sh R I o R /N G iy o AR A i v, 0 A A R
Z I 150U F o R v T i g B i (1501 V1) o 442Kk H Scanco ) TiUE A< H T
PR

[0488]  jE it s & A) HUR FE T A - R AMBE (oBSE-SEM) B B T AL 25 S o 4#%@12
JEL DR PR /0N BRGER) 12 2 v 4D i 2R S PR [ 4D 28 DY FEEAE (L4) B0 BEAE R 2 DA R I v o 3

FES V)R SR TH (block face) , S8 Ja B 3l 6 I 4 & 2 9% 28 0% S X (Agar
Scientific Stanstead UK) FI25nmi Bk iR 78 o 1 FHEC 25 A Deben 24mm 4% BR 1 [a) HUS A6
M 28 Deben,Bury St.Edmunds,UK) ffJTescan VEGA3 XMU (Tescan,Brno,Czech Republic),
{55 FH20kV, 0. AnARY) 1 [m) SICH F - F0 1 Tmm ) AR 2B B0 O U 8 1T 5 x4 = F B AR TR
i b 74 ot LU R e 4 25 B, I LK )\ TR) B D o e B8 B TR m oy A 20 B, i Al
IRET,

[0489] B N B 1 = s 25 i DLYEAN 1 50 B o K5 B (R AFAE 70 % 1Y £ 5 P I 78 3R i 72
PBSH 7K o A FH SR [ 48 [ Zwi ck ) zwi cki—Line AT AU IR o o 5B B 00 e n 777 LA
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&KW FRK (Fmax) ,N) .

[0490]  ‘BHAHLILASNE

(04911 {EACFERT FLRABE R, /NSRS 20mg / kg5 348 3 (Sigma) o Ul FFTIAR®, #E4T 5
SEHALICENGE o (67 E M, 5 58— A R0 B ] 8 754 % PBS—22 i) 22 5% Y I A 9 7 120
FHE CBE R0 K Bl G K i AR F R PG R G o D) Tum ) Fr APEA 2685 2
Zr AR AF F R AR A AR G i V) v AR e A 3R T/ R 1 (MS/BS) i AU AR
R (MAR) A& T HGH %6 /& 2R 1 (BFR/BS) LA S B4R/ S A& F BV/TV) B /NGEE & (Thb.N) |
B/NGEIARR (Th. Sp) FIE/NERJEFE (Th.Th) «

[0492] N T HaEM EAMMEH , 4 HOsteosoft Merck) X B% & A1 &5 VY JEEHME 55— & , it
IR FEALSILE A o e VG Ay R TR 1 3 TR TR B (TRAP) e 8 FH T VP SRS B 2 T P 8 v 4
R (Oc.S/BS) o 18 E PrbrfE , /8 FHOsteomeasure 4 (Osteometrics,USA) M & Y1 H »
[0493] 5 7 PR I3 AKG /1 £ 4 L BTHO , 5 /)N iR (HO) KRR (V4 22) i 45  Jid 7K - . 3
TEATIE W DU B D) R 2um ) FF IR AR /I 4T G 8 X T 15 E % (von Kossa) /¥ # #&
(van Giemson) FIFFLLOYLLE,, {5 JHR AN Bi 85 , 0 HE 21 H I P JA R s b o Ui 4um U1 1
[0494] Gy dH 2k

[0495] b T BE2H S UL 2440 BT, SR EAWT RN T Fr2 ™~ B () A I 470 1 Jd e | 43 /K g J i
O AEEIR T 4 0. 3% H202/PBSRH W py Y5t S AL Y B3 1 10min, - HE=R T, /8 H
VECTASTAIN Elite ABCIAF#&r (VECTOR Laboratories) 3 A 22 mhifidsf bA AE4G Sk 45 & Ar
mA4smin ARG, BV SH-Tfr2Hifk (1-140,Santa Cruz) B—EH & A Hi Ak (BD
Bioscience) Byl AE [ #2504k (#ab107613, Abcam) — AR 7E4 Cila B I . b J5 » %%
G R2EMRERN P/ PRI B, AR5 L R AR BOR AR MR Y (DAKO) , 13 ¥t
EEEE-BAIHRP R ff HZeiss Axio Imager M. 1M a5 #I% A o X AN
TR E AN BRI AR Gt (0) L5954 (1) FIsE G (2) 432K .

[0496]  JFAEAN-E A A kS A=

(04971 4 e iy BT 45 1, 4 FH 20mg 458 AT A 4L 203 0 s T AU oo 1 ik RS a2 s T i i
(i, A FH R T (PerkinElmer Analyst 800) #fi i€ T 4140 (B BE— 1wk i) JBC B A
JR) B R

[0498]  IMy&E D HT

[0499]  {si FHELTSA (IDS, 5 [E) I & M 375 H i 1 e e b S C AR S o SO (CTX) AN T B i Jig J5N
A ik (PINP) o >R FIR&D Systems (FE[E) FYELTSAM & IfiFd i ckkopf—1 AIBMP-2., {5 FH >k
HAlpco (USA) MJELTSAI & /N BB AL & 1 o A8 FH A T I IR 20 A 19 % #7325, fERoche
Modular PPE4M#i A% bl & if ik 85 1 Ak o 48 FH K H Randox 1) S 8k 45 6 Be 713 F & iff e
YR AWM,

[0500]  JEAXAH & 40 s 7%

[0501]  AAWT/INBR B 8 77 A i 4 I LA 1T X 10N/ om™ 1) 5 FE B2 b o B L 10 % FCS.
1% 55 %/ & M25ng/ml M-CSF (33K HLife Technologies) HJa-MEM (Biochrom, f&
E) AT BRI R ARG R T REFRIFIR I B (5-TR) , %Ki 2 524 7830ng /m1 RANKL
(Life Technologies) o 72 /MF[A] £ 7 BIRNA , HKe B 1 4 M FH T G 8 5 0 4
[0502]  JEAXE 4H M s 77
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[0503]  ffi FHARUE R E 5703, F B A 10%FCS 1% 5 5 % /5% & (Life Technologies,
fHL[E]) (FIDMEMH , M B B8 23 A R AR BRRE i 40 B« 75 22 NI [R]85 43 BSRNA, FR5 55 7 R 0 i
I T TEr 200 S 2 58 % 73 M AR TR B DU 23

[0504] {554 S04 : F50ng/ml BMP-2.BMP-4 54 BMP—64b F 55 7 K 434k i) 21 1.0 . 20 11
40mi n I 75 8 (A 2R 2% v 2408 (/DAL SEEG , BN SEIR N 3n) K A E R T
T TR S 40 I MAPK (S 5 5% 5 . FH10OnMTH 75 25 2= A BE4H i 20min A FH T 5 424k
1520 AT o 5o F-RINA 3 15 AR DR R R A6 A [0 571 2 10 T o 8 2 A 3L 4T g 24 h (5 /Nl 37 52
56, BN S5 N3n) .

[0505] 3tk ¥ FHFugene HD (Roche) 8, ¥ 1ng & A BT fr23& K () pcDNAS . 1k iR 4 4y
F|70-80% - & A HEH o K5 25 pe DNA3 . 1 A& FAEXT #E . 55 41, 1 A % /A& pCMV6-MAPK 1
(ERK2) .pCMV6-MAPK14 (p38a) .pCMV6—Smad1 FllpCMV6—Smad4 ) H Origene A1t FKiA K/ ME 5
HFREE FpCMVE- AN T # AR FAEXT IR A% AR B 4 R AN A /N B B 40, % AN S 38 13047 —
Ko

[0506]  RNA%) &5 RTHISZHEFPCR

[0507] 3@ /e 4l FERNAS B 7 5 (Roche) M 1S 744> BSRNA , I HLd I 75 &0 5%
FEER B (BB AR HAETrifast (Peqlab, 2 E) 854y , /N B 23 BIRNA.
i Fultraturrax (IKA, f[E) , % e 48 B HiEEAETrifastH 2] JfifL . ff FSuperscript 11
(Invitrogen, ffi[H) K #5%500ng RNA, J:Ff J5 {8 FH AR #E AL (Life Technologies) , T
SYBRZE-JESEHT PCR A I A A CTVETHH S5 R IFR R AAX TB-NahdE e (804 Ta e,
GAPDH) mRNAZK - [ x—13% FH &5

[0508] & [ Jii o) 2 FH G B E

[0509] K4HMLE S A 20mM Tris/HC1 pH 7.4.1%SDSAIEE ([ Eg 417 (complete mini,
Roche , f8[H) M2 il H &M% O T W 4 B E HTrifasti2) P E B IR
P2 P R (R R K F 3t — 2B A L fd FIBCAYE (Pierce, f5H) ff 2 2K 1K o ¥4 20ug AR
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[0510] AR A&

(05111 5o T Rl i 4 B 1 &40 B 5 B FRAZ B 3 S U 23 B8, A = RWT/INER B9 B g 431k
SR AR SRR BB 0B o 75 287K, USCSR 40 B AR A 2 7 B %) A 15, A FH I 4 e 2 1 4 v ik
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[0512]  fuiis il geta

[0513] S T A e o e et , A 4N B 7R 33 b AR o 7 BT A EE (1) B 1) 150, FH100 %6 FF g [l
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BV G, PN RURCE MR R TPk (se-393325, Santa Cruz) B W ZE IR BRERT | 4
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(A) mRNARE A B H: (Magnetic Isolation Module) M 1ngSiRNAZF EmRNA AL F W2 )5,
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GCT CTT CCG ATC T, 5|#)2:GTG ACT GGA GTT CAG ACG TGT GCT CTT CCG ATC T, 5|43:
CAA GCA GAA GAC GGC ATA CGA GAT NNNNNN GTG ACT GGA GTT) . fEf &4tk XP¥k) ), /&
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2 7 2 1] B/ B PR 2H S 3 (mm10) o 388 3 E 70 5 67 352 PP R R TUAR B2, VRN SC R 2 FEA: o
FEnsembl v753& KyERE, i@t 6 ME— B A 3L Fig /T featureCounts (v1.4.6) 3K7%5 | BH
FEAN LR A B0 26 o 3 T S0 R/NAISTKOFIWT 2 1] 2 57 R 1A B It , 8 i R4 . DES eq2
(v1.6.3) #EAT R IA B0 3 — 4 . % (Ben jamini-Hochberg) p—E /N T-0. 05/K) F& K 4%
WA ZE R RIL I .
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JE DR 4 B B4 BT (GSEA) LA H il S A TZE TE 2™ FIWT 25 22 18] ) 22 3k 1 Log 245 £ A8 A0 HE
P18, 106 AR TUAR FE K 75 [ 513K £ T 0 B B S 158N JE IR 4R , B0 b G B [
S, =N CE YR R T S R R B Park S A ZaidiZE N, 3F H AN e K 4E Rk E
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Sanjuan-Pla%g A\ 12,

[0520]  Tfr2fshakir)RIE

[0521] @ idGenscript (FEE) & T BB TFr2f) 4 K4 (ECD,aa 103-798) B 4w iY
F1) o AE FHAFR 6 55 20k R 45 (pOCC211-Tfr2-ECD) , £ESTOR Bt 41 ff i ik # 2HHi s—MBP—c3-
Tfr2-ECD W3R 577 EIER (5F) , i € n#k BHi sTraptE b, 78 FIPBSH) & Ve )i » 148 FH A
A 250mMIK B (1] PBS e T r2-ECDER [ o 25 — IR B 1 AR 7= 19 49 % 9 40mg , 25 I 46mg
Tfr2-ECD. fff FHI4 J5 5% 24 11 SDS—PAGE ) 25 5 i 5= i U € Fl G s B 73 B TE e 2K A7 AE
[0522] @3 K [ Cusabioff 7 s Ak A2 P2 T r2—ECDEE & S0 . 1% F B &0 A 52 B I ECD
(aa 103-798) IF HANIE TPBS.

[0523] RIS T LIRS & FBh 1520t
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Tfr2-ECD.BMP-2FIBMP-47E25 C il id L e 2L [ 5E fESeries SAEBE#:C C1 (GE
Healthcare) b . LA10R]/minflAEE , FH& A 196mM 1-7,3E-3—- (3 H IR AL P 38) Bk — P %
ERER R AN50mM N—32 3 B8 FATE W A (VR A W5 o0 R T B ) BRS80S Tmin o B Ji5 5 DA/
minfP I EFE AN CBRANGE MR (ol 4.5) FoBEf5ug/ml Tfr2-ECDE{# 2ug/ml BMP2EYBMP-
4, HZLIMZI1200RU (FETEr2-ECDIJ 15 & ) B34 100RU (FEBMP-2 FIBMP-4 15 5L ) [ &
K o 3B I E N IMZ B RZ-HCL , pH 8.5 (7Tmin, 1OuL/min) f# A 2 37 (1 3 ] 22 3 o AR 42 AR [
R B ERE T r2vE s, P24 T 3% R .

[0525]  7E37°C,LA30u]/minfy iR AT 45 & 0 i . @i 8 47 2 il (HBS-P (pH 7.4) ,
150mM NaCl, #h78H50nM FeCls) MR RE Mo . 7E— L5208 v, 44 500mM NaCl FHT-F# 11K
BAER AR R R4S G o LUFR W FE (0-50nM) A FHIBMPEC A s LA 2-200nM) ¥ 2 487 FIBMP 2 4,
PL2 . 5-100uMfdi FH 4 8:-TfIf H LL10-5, 000nM{§ FHTfr2-ECD ., £F — L5256 vfr , [ i y3: ABMP-
2/BMPR-TARIBMP—2/ 44 —TF o S it A4k —TE IR IR FE— Pl 45 4, HE ek fAE .

[0526] %o} F-&45 &0 7, (ETFr2-ECDZR M _E i 540 B 412405 5300s , [ )5 #E47 1000 il 15 .
TEVENGE A FT10s , AEXS T2 2R B, WS (5 5108 4 A /KPR A B EA TN & H 1
BT IE MBS 1000s )5, FI5M NaCl,50mM NaOHZEHBS—PH ()1 W 4556 Fr 26 1 7542605 , [
Je 2 1000s 1) F& E i ]

[0527] 3@ id R EE R Biacore T200 (GE Healthcare) #3E4T 5K S0 HT e NI £
TEIA B 7725 LA 8 AT/ TEr2 KB Y LA S5 45 & 2 BMP-2 FIBMP-4 3R TH (R TE r2 1
il B Rkorr (A WIRREME) B AL 1EAMS B R SR £ RINE T 8 12430 E
(A+B=AB) o G| NFAR AT LA E S5 & /7 (Rd) o PRk, 388 30 P 468 s o o 2 1) 5 5 e I o Ak
FERIFLA , AN TEr2 5BMP-28BMP-472 1 : TAH H.AE H o v 17 % B S EI A A 110 U025 R0 S 784 1y iy
25,0 HT T R T A TEr29K BE (10-5000nM) i idBiacore™ T2009FA 43 . 1M 45 & Al
NI ZH

[0528]  BMP-23%4+PEELISA

[0529]  f# K ER&D Systemsf{]Duo Set BMP-2 ELISAIRFIE . £E FIBMP24i sk Prid iz pi it
WG, 1 .5ng/ml BMP-25 3% 7 F1 v i FE [ Tf r2—ECDEBMPR-TA (BH 4%} H& ,R&D Systems)
—EIMAN AERT F 35 & VN HA) T VeI , AR 38 A2 7= 7 1 AR 0 NS U 47044 9F: 5 JEBMP-2
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[0609]  K1:ZHFF5HIEK

[0610] 1  BMP

[0611] 2  BMP-I

[0612] 3 BMP-II
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[0613] 4  Tfr2a

[0614] 5 HH

[0615] 6 Smadi&H
[0616] 7  MAPMfi
[0617] 8  ffRiL

[0618] 9 FE 4 o e K]

[0619]1 10 ‘BB
[0620] 11 d#igkHifk
[0621] 12 Mk
[0622] &2 %%

SEQ ID NO:

—

A Tfr2-ECD 3Ly %)

/N Tfr2-ECD BHE 75

N Tfi2a GHEER T 5

NER Tfr2a GILER 5

N T2 EABHIE (PA) BRE LR T3
N M28 1k LR 7 51

N Tie-FE RS LR 7 71

N T2 ZAH R 5

/NER T2 #Z R 77

N Tfi2-his ZIEER 75

A Tfr2-Fec (N-AK 44, B Fe 7€ T2 ECD () N-AumMlgh4) sk
idpgdl

12 A T2 (C-Kunfle) LRI

[0624] FEH-F%

[0625]  ATfr2a (SEQ ID NO:3)
MERLWGLFQRAQQLSPRSSQTVYQRVEGPRKGHLEEEEEDGEEGAETLAHFCPMELRGPEP
LGSRPRQPNLIPWAAAGRRAAPYLVLTALLIFTGAFLLGYVAFRGSCQACGDSVLVVSEDVNYE
PDLDFHQGRLYWSDLQAMFLQFLGEGRLEDTIRQTSLRERVAGSAGMAALTQDIRAALSRQKL
DHVWTDTHYVGLQFPDPAHPNTLHWVDEAGKVGEQLPLEDPDVYCPYSAIGNVTGELVYAHY
GRPEDLQDLRARGVDPVGRLLLVRVGVISFAQKVTNAQDFGAQGVLIYPEPADFSQDPPKPSL
SSQQAVYGHVHLGTGDPYTPGFPSFNQTQFPPVASSGLPSIPAQPISADIASRLLRKLKGPVAP

[0626] QEWQGSLLGSPYHLGPGPRLRLVWNNHRTSTPINNIFGCIEGRSEPDHYVVIGAQRDAWGPGA
AKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVGSTEWLEGYLSVLHLKAVVY
VSLDNAVLGDDKFHAKTSPLLTSLIESVLKQVDSPNHSGQTLYEQVVFTNPSWDAEVIRPLPMD
SSAYSFTAFVGVPAVEFSFMEDDQAYPFLHTKEDTYENLHKVLQGRLPAVAQAVAQLAGQLLI
RLSHDRLLPLDFGRYGDVVLRHIGNLNEFSGDLKARGLTLQWVYSARGDYIRAAEKLRQEIYSS
EERDERLTRMYNVRIMRVEFYFLSQYVSPADSPFRHIFMGRGDHTLGALLDHLRLLRSNSSGT
PGATSSTGFQESRFRRQLALLTWTLQGAANALSGDVWNIDNNF

[0627]  ATfr2b=Tfr2-ECD (SEQ ID NO:1)

[0623]

W | Q||| s (Wl

S

—
[y
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[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

RGSCQACGDSVLVVSEDVNYEPDLDFHQGRLYWSDLQAMFLQFLGEGRLEDTIRQTSLRERV
AGSAGMAALTQDIRAALSRQKLDHVWTDTHYVGLQFPDPAHPNTLHWVDEAGKVGEQLPLED
PDVYCPYSAIGNVTGELVYAHYGRPEDLQDLRARGVDPVGRLLLVRVGVISFAQKVTNAQDFG
AQGVLIYPEPADFSQDPPKPSLSSQQAVYGHVHLGTGDPYTPGFPSFNQTQFPPVASSGLPSI
PAQPISADIASRLLRKLKGPVAPQEWQGSLLGSPYHLGPGPRLRLVVNNHRTSTPINNIFGCIEG
RSEPDHYVVIGAQRDAWGPGAAKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFG
SVGSTEWLEGYLSVLHLKAVVYVSLDNAVLGDDKFHAKTSPLLTSLIESVLKQVDSPNHSGQTL
YEQVVFTNPSWDAEVIRPLPMDSSAYSFTAFVGVPAVEFSFMEDDQAYPFLHTKEDTYENLHK
VLQGRLPAVAQAVAQLAGQLLIRLSHDRLLPLDFGRYGDVVLRHIGNLNEFSGDLKARGLTLQ
WVYSARGDYIRAAEKLRQEIYSSEERDERLTRMYNVRIMRVEFYFLSQYVSPADSPFRHIFMG
RGDHTLGALLDHLRLLRSNSSGTPGATSSTGFQESRFRRQLALLTWTLQGAANALSGDVWNID
NNF

/N Tfr2a (SEQ ID NO:4)
MEQRWGLLRRVQQWSPRPSQTIYRRVEGPQLEHLEEEDREEGAELPAQFCPMELKGPEHLG
SCPCRSIPIPWAAAGRKAAPYLVLITLLIFTGAFLLGYVAFRGSCQACGDSVLVVDEDVNPEDSG
RTTLYWSDLQAMFLRFLGEGRMEDTIRLTSLRERVAGSARMATLVQDILDKLSRQKLDHVWTD
THYVGLQFPDPAHANTLHWVDADGSVQEQLPLEDPEVYCPYSATGNATGKLVYAHYGRSEDL
QDLKAKGVELAGSLLLVRVGITSFAQKVAVAQDFGAQGVLIYPDPSDFSQDPHKPGLSSHQAV
YGHVHLGTGDPYTPGFPSFNQTQFPPVESSGLPSIPAQPISADIADQLLRKLTGPVAPQEWKG
HLSGSPYRLGPGPDLRLVVNNHRVSTPISNIFACIEGFAEPDHYVVIGAQRDAWGPGAAKSAV
GTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVGATEWLEGYLSVLHLKAVVYVSLDN
SVLGDGKFHAKTSPLLVSLIENILKQVDSPNHSGQTLYEQVALTHPSWDAEVIQPLPMDSSAYS
FTAFAGVPAVEFSFMEDDRVYPFLHTKEDTYENLHKMLRGRLPAVVQAVAQLAGQLLIRLSHD
HLLPLDFGRYGDVVLRHIGNLNEFSGDLKERGLTLQWVYSARGDYIRAAEKLRKEIYSSERNDE
RLMRMYNVRIMRVEFYFLSQYVSPADSPFRHIFLGQGDHTLGALVDHLRMLRADGSGAASSRL
TAGLCFQESRFRRQLALLTWTLQGAANALSGDVWNIDNNF

/MR TEr2-ECD (SEQ ID NO:2)
RGSCQACGDSVLVVDEDVNPEDSGRTTLYWSDLQAMFLRFLGEGRMEDTIRLTSLRERVAGS
ARMATLVQDILDKLSRQKLDHVWTDTHYVGLQFPDPAHANTLHWVDADGSVQEQLPLEDPEV
YCPYSATGNATGKLVYAHYGRSEDLQDLKAKGVELAGSLLLVRVGITSFAQKVAVAQDFGAQG
VLIYPDPSDFSQDPHKPGLSSHQAVYGHVHLGTGDPYTPGFPSFNQTQFPPVESSGLPSIPAQ
PISADIADQLLRKLTGPVAPQEWKGHLSGSPYRLGPGPDLRLVVNNHRVSTPISNIFACIEGFAE
PDHYVVIGAQRDAWGPGAAKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVG
ATEWLEGYLSVLHLKAVVYVSLDNSVLGDGKFHAKTSPLLVSLIENILKQVDSPNHSGQTLYEQ
VALTHPSWDAEVIQPLPMDSSAYSFTAFAGVPAVEFSFMEDDRVYPFLHTKEDTYENLHKMLR
GRLPAVVQAVAQLAGQLLIRLSHDHLLPLDFGRYGDVVLRHIGNLNEFSGDLKERGLTLQWVY
SARGDYIRAAEKLRKEIYSSERNDERLMRMYNVRIMRVEFYFLSQYVSPADSPFRHIFLGQGDH
TLGALVDHLRMLRADGSGAASSRLTAGLGFQESRFRRQLALLTWTLQGAANALSGDVWNIDN
NF

NTfr28 FIEEHR (PA) 3L BR [3°41] (SEQ 1D NO:5)
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[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

Tyr Cys Pro Tyr Ser Ala lle Gly Asn Val Thr Gly Glu Leu Val Tyr
Ala His Tyr Gly Arg Pro Glu Asp Leu GIn Asp Leu Arg Ala Arg Gly
Val Asp Pro Val Gly Arg Leu Leu Leu Val Arg Val Gly Val lle Ser
Phe Ala Gin Lys Val Thr Asn Ala GIn Asp Phe Gly Ala Gin Gly Val
Leu lle Tyr Pro Glu Pro Ala Asp Phe Ser Gin Asp Pro Pro Lys Pro
Ser Leu Ser Ser GIn Gin Ala Val Tyr Gly His Val His Leu

N FKBEM281 2 % Fr> 5] (SEQ 1D NO:6)

Gly Arg Ser Glu Pro Asp His Tyr Val Val lle Gly Ala GIn Arg Asp
Ala Trp Gly Pro Gly Ala Ala Lys Ser Ala Val Gly Thr Ala lle Leu

Leu Glu Leu Val Arg Thr Phe Ser Ser Met Val Ser Asn Gly Phe Arg
Pro Arg Arg Ser Leu Leu Phe lle Ser Trp Asp Gly Gly Asp Phe Gly
Ser Val Gly Ser Thr Glu Trp Leu Glu Gly Tyr Leu Ser Val Leu His
Leu Lys Ala Val Val Tyr Val Ser Leu Asp Asn Ala Val Leu Gly Asp
Asp Lys Phe His Ala Lys Thr Ser Pro Leu Leu Thr Ser Leu lle Glu
Ser Val Leu Lys GIn Val Asp Ser Pro Asn His Ser Gly GiIn Thr Leu
Tyr Glu GIn Val Val Phe Thr Asn Pro Ser Trp Asp Ala Glu Val lle
Arg Pro Leu Pro Met Asp Ser Ser Ala Tyr Ser Phe Thr Ala Phe Val
Gly Val Pro Ala Val Glu Phe Ser Phe Met Glu Asp Asp Gin Ala Tyr
Pro Phe Leu His Thr Lys Glu Asp Thr Tyr

NTfr— —RACE IR 551 (SEQ 1D NO:7)

Leu Lys Ala Arg Gly Leu Thr Leu GIn Trp Val Tyr Ser Ala Arg Gly

Asp Tyr lle Arg Ala Ala Glu Lys Leu Arg GIn Glu lle Tyr Ser Ser

Glu Glu Arg Asp Glu Arg Leu Thr Arg Met Tyr Asn Val Arg lle Met

Arg Val Glu Phe Tyr Phe Leu Ser GIn Tyr Val Ser Pro Ala Asp Ser
Pro Phe Arg His lle Phe Met Gly Arg Gly Asp His Thr Leu Gly Ala
Leu Leu Asp His Leu Arg Leu Leu Arg Ser Asn Ser Ser Gly Thr Pro
Cly Ala Thr Ser Ser Thr Gly Phe Gin Glu Ser Arg Phe Arg Arg Gin
Leu Ala Leu Leu Thr Trp Thr Leu Gin Gly Ala Ala Asn Ala

1 5 ATfr2 (SEQ ID NO:8)
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[0640]

[0641]

[0642]

GTTCGTTGCAACAAATTGATGAGCAATGCTTTTTTATAATGCCAACTTTGTACAAAAAAGTTGGCACCAT
GGAGCGGCTTTGGGGTCTATTCCAGAGAGCGCAACAACTGTCCCCAAGATCCTCTCAGACCGTCTACCAG
CGTGTGGAAGGCCCCCGGAAAGGGCACCTGGAGGAGGAAGAGGAAGACGGGGAGGAGGGGGCGGAGACATTG
GCCCACTTCTGCCCCATGGAGCTGAGGGGCCCTGAGCCCCTGGGCTCTAGACCCAGGCAGCCAAACCT
CATTCCCTGGGCGGCAGCAGGACGGAGGGCTGCCCCCTACCTGGTCCTGACGGCCCTGCTGATCTTCACT
GGGGCCTTCCTACTGGGCTACGTCGCCTTCCGAGGGTCCTGCCAGGCGTGCGGAGACTCTGTGTTGGTGG
TCAGTGAGGATGTCAACTATGAGCCTGACCTGGATTTCCACCAGGGCAGACTCTACTGGAGCGACCTCCA
GGCCATGTTCCTGCAGTTCCTGGGGGAGGGGCGCCTGGAGGACACCATCAGGCAAACCAGCCTTCGGGAA
CGGGTGGCAGGCTCGGCCGGGATGGCCGCTCTGACTCAGGACATTCGCGCGGCGCTCTCCCGCCAGAAGC
TGGACCACGTGTGGACCGACACGCACTACGTGGGGCTGCAATTCCCGGATCCGGCTCACCCCAACACCCT
GCACTGGGTCGATGAGGCCGGGAAGGTCGGAGAGCAGCTGCCGCTGGAGGACCCTGACGTCTACTGCCCC
TACAGCGCCATCGGCAACGTCACGGGAGAGCTGGTGTACGCCCACTACGGGCGGCCCGAAGACCTGCAGG
ACCTGCGGGCCAGGGGCGTGGATCCAGTGGGCCGCCTGCTGCTGGTGCGCGTGGGGGTGATCAGCTTCGC
CCAGAAGGTGACCAATGCTCAGGACTTCGGGGCTCAAGGAGTGCTCATATACCCAGAGCCAGCGGACTTC
TCCCAGGACCCACCCAAGCCAAGCCTGTCCAGCCAGCAGGCAGTGTATGGACATGTGCACCTGGGAACTG
GAGACCCCTACACACCTGGCTTCCCTTCCTTCAATCAAACCCAGTTCCCTCCAGTTGCATCATCAGGCCT
TCCCAGCATCCCAGCCCAGCCCATCAGTGCAGACATTGCCTCCCGCCTGCTGAGGAAGCTCAAAGGCCCT
GTGGCCCCCCAAGAATGGCAGGGGAGCCTCCTAGGCTCCCCTTATCACCTGGGCCCCGGGCCACGACTTC
GGCTAGTGGTCAACAATCACAGGACCTCCACCCCCATCAACAACATCTTCGGCTGCATCGAAGGCCGCTC
AGAGCCAGATCACTACGTTGTCATCGGGGCCCAGAGGGATGCATGGGGCCCAGGAGCAGCTAAATCCGLT
GTGGGGACGGCTATACTCCTGGAGCTGGTGCGGACCTTTTCCTCCATGGTGAGCAACGGCTTCCGGCCCC
GCAGAAGTCTCCTCTTCATCAGCTGGGACGGTGGTGACTTTGGAAGCGTGGGCTCCACGGAGTGGCTAGA
GGGCTACCTCAGCGTGCTGCACCTCAAAGCCGTAGTGTACGTGAGCCTGGACAACGCAGTGCTGGGGGAT
GACAAGTTTCATGCCAAGACCAGCCCCCTTCTGACAAGTCTCATTGAGAGTGTCCTGAAGCAGGTGGATT
CTCCCAACCACAGTGGGCAGACTCTCTATGAACAGGTGGTGTTCACCAATCCCAGCTGGGATGCTGAGGT
GATCCGGCCCCTACCCATGGACAGCAGTGCCTATTCCTTCACGGCCTTTGTGGGAGTCCCTGCCGTCGAG
TTCTCCTTTATGGAGGACGACCAGGCCTACCCATTCCTGCACACAAAGGAGGACACTTATGAGAACCTGC
ATAAGGTGCTGCAAGGCCGCCTGCCCGCCGTGGCCCAGGCCGTGGCCCAGCTCGCAGGGCAGCTCCTCAT
CCGGCTCAGCCACGATCGCCTGCTGCCCCTCGACTTCGGCCGCTACGGGGACGTCGTCCTCAGGCACATC
GGGAACCTCAACGAGTTCTCTGGGGACCTCAAGGCCCGCGGGCTGACCCTGCAGTGGGTGTACTCGGCGC
GGGGGGACTACATCCGGGCGGCGGAAAAGCTGCGGCCGGAGATCTACAGCTCGGAGGAGAGAGACGAGCG
ACTGACACGCATGTACAACGTGCGCATAATGCGGGTGGAGTTCTACTTCCTTTCCCAGTACGTGTCGCCA
GCCGACTCCCCGTTCCGCCACATCTTCATGGGCCGTGGAGACCACACGCTGGGCGCCCTGCTGGACCACC
TGCGGCTGCTGCGCTCCAACAGCTCCGGGACCCCCGGGGCCACCTCCTCCACTGGCTTCCAGGAGAGCCG
TTTCCGGCGTCAGCTAGCCCTGCTCACCTGGACGCTGCAAGGGGCAGCCAATGCGCTTAGCGGGGATGTC
TGGAACATTGATAACAACTTCTTGCCAACTTTCTTGTACAAAGTTGGCATTATAAGAAAGCATTGCTTAT
CAATTTGTTGCAACGAAC

/N Tfr2 (SEQ 1D NO:9)
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[0643]

GAGTCTCCTGGGAGCATGGTCCAAGAAACCCAGAGACCTGTTGCTGAGCTGAACTTGGCTGCTGTGTCTT
CCCACTCAGGACTCGGCTTTGACAGGCACGAGGCAGGGACTGGGGTACTGGTGAGCCCCTACCTCTCAGA
TCTTTCTGGACCTGGCTGCAGGTCCTGGTGTCTTCGTCGCGGCTTGGATTTCAAACTGGAGGAGTTCAGG
AGGGGGCACAAGCATGGAGCAACGTTGGGGTCTACTTCGGAGAGTGCAACAGTGGTCCCCAAGACCCTCT
CAGACCATCTACAGACGCGTGGAAGGCCCTCAGCTGGAGCACCTGGAGGAGGAAGACAGGGAGGAAGGGG
CGGAGCTTCCTGCCCAGTTCTGCCCCATGGAACTCAAAGGCCCTGAGCACTTAGGCTCCTGTCCCGGGAG
GTCAATTCCCATACCCTGGGCTGCAGCAGGTCGAAAGGCTGCCCCCTATCTGGTCCTGATCACCCTGCTA
ATCTTCACTGGGGCCTTCCTCCTAGGCTACGTGGCCTTTCGAGGGTCCTGCCAGGCGTGTGGGGACTCCG
TGTTGGTGGTCGATGAAGATGTCAACCCTGAGGACTCCGGCCGGACCACGTTGTACTGGAGCGACCTCCA
GGCCATGTTTCTCCGGTTCCTTGGGGAGGGGCGCATGGAAGACACCATCAGGCTGACCAGCCTCCGGGAA
CGCGTGGCTGGCTCAGCCAGAATGGCCACCCTGGTCCAAGATATCCTCGATAAGCTCTCGCGCCAGAAGC
TGGACCACGTGTGGACTGACACGCACTACGTGGGACTTCAGTTCCCAGATCCGGCTCACGCTAACACCCT
GCACTGGGTGGATGCAGACGGGAGCGTCCAGGAGCAGCTACCGCTGGAGGATCCGGAAGTCTACTGTCCC
TACAGCGCCACCGGCAACGCCACGGGCAAGCTGGTGTACGCCCACTACGGGCGGTCGGAGGACCTACAGG
ACCTAAAAGCCAAGGGCGTGGAGCTGGCCGGCAGCCTCCTGCTAGTGCGAGTTGGAATTACTAGCTTCGC
CCAGAAGGTAGCCGTTGCCCAGGACTTTGGGGCTCAAGGAGTGCTGATATACCCTGACCCATCAGACTTC
TCCCAGGATCCCCACAAGCCAGGCCTGTCTAGCCACCAGGCTGTGTACGGACATGTGCACCTGGGAACTG
GAGACCCTTACACACCTGGCTTCCCGTCCTTCAATCAAACCCAGTTCCCTCCAGTAGAATCATCAGGCCT
TCCCAGCATCCCCGCCCAGCCCATCAGTGCTGACATTGCTGATCAATTGCTCAGGAAACTCACAGGCCCC

GTGGCTCCCCAGGAGTGGAAAGGTCACCTCTCAGGCTCTCCTTATCGGCTGGGACCTGGGCCCGACTTAC
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[0644]

[0645]

GCCTTGTGGTCAACAACCACAGAGTCTCTACCCCCATCAGTAACATCTTTGCGTGCATCGAGGGCTTTGC

AGAGCCAGATCACTATGTTGTCATTGGGGCCCAGAGGGATGCATGGGGCCCAGGAGCAGCCAAGTCTGCA

GTGGGGACTGCCATCCTGCTGGAGCTGGTTCGGACCTTCTCTTCCATGGTCAGCAATGGGTTCAGACCTC
GAAGAAGTCTTTTGTTCATCAGCTGGGACGGAGGTGACTTTGGCAGCGTGGGAGCCACAGAGTGGTTGGA
GGGCTACCTCAGCGTGCTACACCTCAAAGCTGTTGTGTACGTGAGCCTGGACAACTCCGTGTTGGGAGAT
GGCAAATTCCATGCTAAGACCAGCCCCCTTCTCGTCAGCCTCATTGAGAATATCTTGAAGCAGGTGGACT
CCCCTAACCATAGTGGACAGACCCTCTATGAACAAGTGGCACTCACCCACCCCAGCTGGGATGCTGAAGT

GATTCAGCCCCTGCCCATGGACAGCAGTGCATATTCCTTCACAGCCTTTGCGGGGGTCCCAGCTGTGGAG
TTCTCCTTCATGGAGGATGATCGGGTGTACCCATTCCTGCACACGAAGGAGGACACATATGAGAATCTGC
ACAAGATGCTGCGAGGTCGCCTGCCCGCCGTGGTCCAGGCAGTGGCTCAGCTCGCGGGCCAGCTCCTCAT
CCGACTGAGCCACGATCACCTACTGCCGCTAGACTTCGGCCGCTATGGAGACGTGGTTCTCAGGCACATC
GGCAACCTCAATGAGTTCTCTGGGGACCTCAAGGAGCGCGGGCTGACCCTGCAGTGGGTGTACTCTGCAA

GGGGGGACTACATCCGTGCGGCGGAAAAGCTGCGGAAGGAGATTTACAGCTCGGAGCGGAACGATGAGCG
TCTGATGCGCATGTACAACGTGCGCATCATGAGGGTGGAGTTCTACTTCCTGTCCCAGTATGTGTCGCCA
GCCGACTCCCCATTCCGCCACATTTTCCTAGGCCAAGGCGACCACACTTTGGGTGCCCTGGTAGACCACC
TGCGGATGCTGCGCGCCGATGGCTCAGGAGCCGCCTCTTCCCGGTTGACAGCAGGTCTGGGCTTCCAGGA
GAGTCGCTTCCGGCGCCAGCTGGCGCTGCTCACCTGGACACTGCAGGGGGCAGCCAACGCTCTCAGTGGC
GACGTTTGGAACATTGACAATAACTTTTGAAGCCAAAAGCCCTCCATGGGCCCCACGTGATTCTCCTTTC

TCCCTCTTTGAGTGGTGCAGGCAAAGGAGGTGCCTGAGATTGTAACCTATTCTTAACACCCTTGGTCCTG
CAATGCTGGTGCGCCATATTTTCTCAGTGTGGTTGTCATGCCGTTGCTTACCCAGAAAGCGGTTTTCTTC
CCATCACAGGCCCTTCTGTCTTCAGGAGCAAAGTTCCCCATATCTAGAGACTATCTAGATGCTGGGATCT
GATCAGCTCTCTTAGAGAGTGAGATGGACAGCGTCATTATTTTATGACACATGAGCTACGGTATGTGAGC
AGCCCAAGGGGATTAGATGTCAATAAACCAATTGTAACCCCTGTTGTCCATACGCAATTTAGCTTCCTCT
TCATGCCGTACCCACTCCTCATATCCGCCTTGAGACTAGGGAAGAAGGCACAGAAGGCACCTGACAGCAT
GCTTGCAAGATGCTATCCACATGGGAAAAATAACTGTTCTGATGTCTAAGAAAACTGCCTAAAGATAATG

GATAGGAGGTGGGGCAGTGGGGATAACTCATCAGGAATGGGTGATTGCGGCCAAGCCTGATGACCTGAGT
TTAATCCCCAGGACCAACATGGCAAAAGGAGAGAACTAGTTCCCACAAGTTTTCCTATATCCTCCAAATG

TATGCCCATAAAAGCACAAATAGATAAATGTTTTTGCTTTTGTTTTTTAAAGTGGCTTTGTGGTTAAGAG

CACTGGATGCCATTCTAGAAGACACCGGTTCGATTCCCAGCACCCACATGGCCGCTTACAACTGTCTGTA
ACTCCAGTTGCTGGGGATCAGATGCCCTCTTCTGGTATGGTGTACGACTGCATGCATGTAGTATACATAC
AAGCAGGCAAAATACCCATACATGTAAAATTTTTAAAAAATAGTTTAAATTATAAATTAATTTAAAGAAC

AAATAAAAGATTAATGCCTTTAATCCC
ATFR2-his (SEQ ID NO:10)
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[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

AFRGSCQACGDSVLVVSEDVNYEPDLDFHQGRLYWSDLOQAMFLQFLGEGRLEDTIRQTSLRERVAGSAGMAALTQDI
RAALSRQKLDHVWTDTHYVGLQFPDPAHPNTLHWVDEAGKVGEQLPLEDPDVYCPYSAIGNVTGELVYAHYGRPEDL
QDLRARGVDPVGRLLLVRVGVISFAQKVTNAQDFGAQGVLIYPEPADFSQDPPKPSLSSQQAVYGHVHLGTGDPYTPG
FPSFNQTQFPPVASSGLPSIPAQPISADIASRLLRKLKGPVAPQEWQGSLLGSPYHLGPGPRLRLVVNNHRTSTPINNIFG
CIEGRSEPDHYVVIGAQRDAWGPGAAKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVGSTEWLEGYL
SVLHLKAVVYVSLDNAVLGDDKFHAKTSPLLTSLIESVLKQVDSPNHSGQTLYEQVVFTNPSWDAEVIRPLPMDSSAYSF
TAFVGVPAVEFSFMEDDQAYPFLHTKEDTYENLHKVLQGRLPAVAQAVAQLAGQLLIRLSHDRLLPLDFGRYGDVVLR
HIGNLNEFSGDLKARGLTLOQWVYSARGDYIRAAEKLRQEIYSSEERDERLTRMYNVRIMRVEFYFLSQYVSPADSPFRHIF
MGRGDHTLGALLDHLRLLRSNSSGTPGATSSTGFQESRFRRQLALLTWTLQGAANALSGDVWNIDGGGGSHHHHHH
ATfR2-Fe (N-R¥mt4) (SEQ 1D NO:11)

EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKIEGRR
GSCQACGDSVLVVSEDVNYEPDLDFHQGRLYWSDLOQAMFLQFLGEGRLEDTIRQTSLRERVAGSAGMAALTQDIRAA
LSRQKLDHVWTDTHYVGLQFPDPAHPNTLHWVDEAGKVGEQLPLEDPDVYCPYSAIGNVTGELVYAHYGRPEDLQDL
RARGVDPVGRLLLVRVGVISFAQKVTNAQDFGAQGVLIYPEPADFSQDPPKPSLSSQQAVYGHVHLGTGDPYTPGFPS
FNQTQFPPVASSGLPSIPAQPISADIASRLLRKLKGPVAPQEWQGSLLGSPYHLGPGPRLRLVVNNHRTSTPINNIFGCIE
GRSEPDHYVVIGAQRDAWGPGAAKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVGSTEWLEGYLSV
LHLKAVVYVSLDNAVLGDDKFHAKTSPLLTSLIESVLKQVDSPNHSGQTLYEQVVFTNPSWDAEVIRPLPMDSSAYSFTA

FVGVPAVEFSFMEDDQAYPFLHTKEDTYENLHKVLQGRLPAVAQAVAQLAGQLLIRLSHDRLLPLDFGRYGDVVLRHIG
NLNEFSGDLKARGLTLQWVYSARGDYIRAAEKLRQEIYSSEERDERLTRMYNVRIMRVEFYFLSQYVSPADSPFRHIFMG

RGDHTLGALLDHLRLLRSNSSGTPGATSSTGFQESRFRRQLALLTWTLQGAANALSGDVWNIDNNF
ATFR2 (C— K ¥k &) (SEQ 1D NO:12)
RGSCQACGDSVLVVSEDVNYEPDLDFHQGRLYWSDLQAMFLQFLGEGRLEDTIRQTSLRERVAGSAGMAALTQDIRA
ALSRQKLDHVWTDTHYVGLQFPDPAHPNTLHWVDEAGKVGEQLPLEDPDVYCPYSAIGNVTGELVYAHYGRPEDLQD
LRARGVDPVGRLLLVRVGVISFAQKVTNAQDFGAQGVLIYPEPADFSQDPPKPSLSSQQAVYGHVHLGTGDPYTPGFP
SFNQTQFPPVASSGLPSIPAQPISADIASRLLRKLKGPVAPQEWQGSLLGSPYHLGPGPRLRLVWNNHRTSTPINNIFGCI
EGRSEPDHYVVIGAQRDAWGPGAAKSAVGTAILLELVRTFSSMVSNGFRPRRSLLFISWDGGDFGSVGSTEWLEGYLS
VLHLKAVVYVSLDNAVLGDDKFHAKTSPLLTSLIESVLKQVDSPNHSGQTLYEQVVFTNPSWDAEVIRPLPMDSSAYSFT
AFVGVPAVEFSFMEDDQAYPFLHTKEDTYENLHKVLQGRLPAVAQAVAQLAGQLLIRLSHDRLLPLDFGRYGDVVLRHI
GNLNEFSGDLKARGLTLQWVYSARGDYIRAAEKLRQEIYSSEERDERLTRMYNVRIMRVEFYFLSQYVSPADSPFRHIFM
GRGDHTLGALLDHLRLLRSNSSGTPGATSSTGFQESRFRRQLALLTWTLQGAANALSGDVWNIDNNFIEGREPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

R3: 51751 (SEti13)
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SEQ ID NO. B35 Gk 2l

SEQ ID NO. 13 pIEED | S ATCTGGCACCACACCTTCT

SEQ ID NO. 14 as: GGGGTGTTGAAGGTCTCAAA

SEQ ID NO. 15 HE A | s: GCAGTGATGGAGGAAAATGC

SEQ ID NO. 16 HEA 2 as: ATTCAAGGTGGGGAGGTAGC

SEQ ID NO. 17 o3 s: CGCTCCACAAACGAGAAAAG

SEQ ID NO. 18 P as: CAGTCATTCCACCCCACATC

SEQ ID NO. 19 __ s: CTCAAGGGAGTGGAGATTGG

SEQ ID NO. 20 P as: CTTCTGCGGGTCAAGGTATG

SEQ ID NO. 21 P s: TAGCAATCTGTGGGTGGTGA

SEQ ID NO. 22 p as: GAAGGGCTGCTTGTCGTAAG

SEQ ID NO. 23 _— s: TCCTTCGATGGACCGGTTACC

SEQ ID NO. 24 as: GTGGAGCCGCTGCTGACATC

SEQ ID NO. 25 — s: GAGGGGAAATTGAGGAAAGC

SEQ ID NO. 26 as: AGCCTTCTTGTCCTTTGGTG

SEQ ID NO. 27 Do s: TGTCATTCTCCTTGTGTTCCTTTG

SEQ ID NO. 28 p as: AGAGCTTTCAGATTCAGTATTGTCGTAT

SEQ ID NO. 29 1d1 s: CCCACTGGACCGATCCGCCA

SEQ ID NO. 30 as: TGCTCTCGGTTCCCCAGGGG
[0652]  [SEQIDNO. 31 e s: TCTGGGGGATGCTGGGCACC

SEQ ID NO. 32 as: GCTTGGGCATCTCCCGGAGC

SEQ ID NO. 33 rafl s: CAAATAAAGTGCCCGTGGTG

SEQ ID NO. 34 as: TCGTCGCTGTAGGTGATGAG

SEQ ID NO. 35 —_ s: GGAAGAAAACCATTGCCAATTATT

SEQ ID NO. 36 as: CGCCTGCTGAGGTTTGGA

SEQ ID NO. 37 ot s: AAGTCAGGGTGATTGGGGGAATCC

SEQ ID NO. 38 P as: AAACCATCTCCTCGGATAGGGCAC

SEQ ID NO. 39 S s: ATTCTCGGCTGTCTCCTCCT

SEQ ID NO. 40 as: CCCTGAGGTAGGTCGTAGAA

SEQ ID NO. 41 et s: CGTGCCTCATCTGCCTACTT

SEQ ID NO. 42 as: TGACCTCTGTGGCATCATTC

SEQ ID NO. 43 Tof7 s: GGACATCAGCCAGAAGCAAG

SEQ ID NO. 44 as: GGACAGGGGGTAGAGAGGAG

SEQ ID NO. 45 T s: GCCATGTTTCTCCCGGTTCCT

SEQ ID NO. 46 as: TGGCGCGAGAGCTTATCG

SEQ ID NO. 47 BTH s: CCTGGCCCCTAGTGTGATTTC

SEQ ID NO. 48 as: TGGCGCGAGAGCTTATCG

SEQ ID NO. 49 Tefp s: GACCTCCATAGAAGACACC

SEQ ID NO. 50 g as: AACCCGTTGATGTCCACTTGC
[0653] R4 : AR B PUACTE 2 X 5 B 355 e
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SEQ ID | A IgGl | IGHG1#01 M TEEEHSE | geetccaccangggeccateggtettceccetggeaceetectceaagageacctetgggggcacageggecct

NO. 51 {8 EX €  IGH | gggetgectggicaaggactactiiceccgaaccggigacggtgtegtggaactcaggegeccigaccageggc
G1*01 ) ¥ stecacaccticecggeigicctacagicctcaggactctacteccicageagegigetgacegtgecctecage
RS F agettgggeacceagacctacatctgeaacgigaatcacaageccageaacaccaaggtggacaagaaagit

gagcecaaatcligigacaaaactcacacatgeccaccgigeccageaccigaaciceigggggeacegicag
teticeteticececcaaaacceaaggacaceetcatgalcteeccggaceectgaggicacatgegtggtggige
acgigagecacgaagacccigaggicaagticaactggtacgiggacggegtggaggtgcataatgecaaga
caaagecgegggaggagcagtacaacageacgtaccggetgpicageglectcacegtectgeaccaggact
g‘gc[gamggcaag‘gag[acaamgcaaggﬂr‘r"l'lrna'ig{rrirrrauﬂv\ cealcg catet
ceaaagecaaaggecagecccgagaaccacaggiglacacectgeccecatecegggalgagetgaccaaga
accaggicagectigaccigectggicaaaggetitctatcecagegacatcgeegiggagigggagageaalgg
geagecggagaacaactacaagaccacgecteeegtgetggactcegacggetectteticetetacageaage
teaccgtggacaagageagglggcageaggooaacgtelictcatgetecglgatgeatgaggetetgeacaa
ceactacacgeagaagagecteteectgteteegemaaa

SEQ 1D A E’I ﬁh_i h‘,_ ASTRKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
NO. 52 " a GLY SLSSVVTVPSSSLGTOTYICNVNHEPSNTEVDKKVEPKSCDKTHTCPPCPAPELLGGP
e [E4 SVFLFPPKPKDTLMISRTPEVTCYVVVDVSHEDPEVEFNWYVDGVEVHNAKTEPREEQYN

( IGHG1*0 STYRVVSVLTVLHODWLNGKEYKCKVSNEALPAPIEK TISKAKGOQPREPOVYTLPPSRDE
) N LTENQVSLTCLVRGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDESRW
1YEAFES| | QQGNVFSCSVMHEALHNHY TQKSLSLSPGK

(PO1857)
SEQ ID | A IgGl | IGHGI*02 | A #i§EfiisE | gectccaccaagggeccateggieticeecetggeaceetectecaagageacctelgggggeacageggecct
NO.53 | fEsgx i [E3 gegetgectggicanggactacticecegaaccgglgacggtgtegtggaactcaggegeccigaccagegge
IGHG1*05 (IGHGI1*0 | glgecacacciiceeggeigieetacaglecteaggactetacieeetcageageglgglgacegtgeectecage
) 1355 agetigggecacccagacclacaletgeaacgigaatcacaageccageaacaccaagglggacaagaaagtt
IGHG1%05) | SA8cceanatctigigacaaaactcacacalgeccaccgtgeccageaccigaacteciggggggaccgicag

e | ICHCCICHCCCCCCARAACCCAag gacacecicatgateicceggaccectgaggtcacatgeglggiggtag
B E 5 acglgagecacgaagacceigaggtcaagitcaactggtacgtggacgecgtgeagetgcataatgecaaga
caaagecgeggeageagcagtacaacageacglacegigtgeticagegicctcaccgiectgeaccaggacty
[0654] gclgaatggcaaggagl,acaaggcaagglmmaaraaagwmvvragm‘mm Mcgag catctee
aaagecasagggeageeocgagaaccacaggigtacaccetgeccecatcocgggatgagetgaccaagaa
ccaggteagectgacctgectggteaaaggcttctateccagegacatcgeegtggagtgpeagageaatgggy
cagceggagaacaactacaagaccacgecteccgigetggactecgacggetecticttectetacageaaget
caccgtggacaagageaggtogcageaggogaacgicticicatgetecegtgatgeatgaggeteigeacaac
cactacacgeagaagpectctecetgtelecomana
SEQ ID MNESEE | ASTKGPSVFPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGA
NO. 54 X LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
= NTEKEVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
CIGHGI*0 | MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
D) EEEY) | QYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPSRDELTEKNQVSLTCLVKGFYPSDIAVEWE
SNGOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID | A IgGl | IGHG1*03 N HLEEAE SE | gectecaccaagggeccateggtettcecectggeaceeteeted acciclgggggeacageggecct
NO.55 | fHERK X gggctgectggtcaaggactacticeccgaaccggtgacggtgtegtggaactcaggegeectgaccagegge

( IGHG1*p | Stgcacacciiceeggetgtectacagiecteaggaciclacicecteageageglggigacegtgecciceage
1) B R agetigggecacccagacctacatetgeaacgigaatcacaageccageaacaccaagglegacaagagagit
%) gageccaaatcligigacaaaactcacacatgeceaccgigeccageaccigaacicelgggggeaceglicag

tcticetcticoccccaaaacccaaggacacceeteatgatctcccggaceectgaggicacatgegtggtggtos

(Y14737) acgtgagecacgaagacceigaggtcaagiicaactggtacgtggacgecgtggagetgcataatgecaaga
caaagecgeggeagearcagtacaacageacglacegigtggticagegicctcaccgiectgeaccaggacty
getgaatggeaaggaglacaaglgcaaggiclecaacaaageectececageceecategag catctee
aaagecaaaggecageeccgagaaccacaggigtacaccctgeccecatcecgggaggagatgaccaagaa
ccagglcagecigaceigecigglcaaaggetictalcecagegacatcgecglggagigggagageaalggg
cagccggagaacaactacaagaccacgectecegtgetggactcegacggetecticttcctetatageaaget
caccgtggacaagageaggtogcageaggogaacgicticicatgeteegtgatgeatgaggeteigeacaac
cactacacgeagaagagectcteceiglecceggmtana
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SEQ ID ANdgEfiasE | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
NO. 56 X VEWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSS
(IGHG1*0 LGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPP
3) E A CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDYV
' SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRYV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD
IAVEWESNGQOQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK
SEQ ID | A IgGl | IGHG1*04 M HESE{EE | gectecaccaagggeccatcggicticeccetggeaceeteetccaagageacciciggggecacageggeecct
NO. 57 | fEEK X gegetgeciggicaaggactacticceccgaaccgglgacggigicglggaactcaggegeccigaccagegge
( IGHGI*0 | &tgcacaccticecggetgtectacagiectcaggacictacteectcageagegtggtgacegtgecctccage
) BB agettgggeacceagacctacatctgeaacgigaatcacaageccageaacaccaagglggacaagaaagtt
5 gagececaaatctigtgacaaaactcacacatgeccaccgigeccageacctgaacteetggggooaccegtcag
tettecteticeccecaaaacccaaggacacectcatgateteccggaccecigaggtcacatgeglggtgeigs
acglgagecacgaagacecigagetcaagticaactgglacgtgeacgecgligeageiocataatgecaaga
caaageegegggaggageaglacaacageacgtaceglgtgglcagegicctcacegiectgeaccaggactg
gelgaatggeaaggagtacaagtgeaaggictecaacaaageectcccageccccatcgagaaaaccatetec
aaagecaaaggeeagecccgagaaccacaggiglacaceetgeececatcecgggatgagelgaccaagaa
ceaggteagectgaccetgectggtcaaaggeitctatcecagegacatcgeegtggagigeeagagcaat gge
cageccggagaacaactacaagaccacgecteceglgetggactecgacggetecticticetetacageaaget
caccglggacaagageaggtgecagcageeraacatctictcatgetcegtgatgeatgagectictgeacaac
cactacacgeagaagageclclecetglelecgggataaa
SEQ ID M EfEEE | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 58 X HTFPAVLQSS
(IGHG1*0 | GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
4) BEEH] PCPAPELLGGP
' SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ
VYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRW QQGNIFSCSVMHEALHNHY TOKSLSLSPGK
SEQ ID | % 2 oh | eEIhiiEf | %L hiER | Geetecaccaagggeceateggteticeecctggeaceetectccaagageacetetggaggcacageggccet
NO.59 [ fem A | A A geectgectggtcaaggactacticeccgaaccggtgacggtgtegtggaactcaggegeccigaccageggc
IgGl i | IGHG1*01 IGHG1*01 glgcacaccitcecggelglectacaglectcaggactctacteectcageageglgglgacegtgecctecage
w4 EHfEER agetigggecacccagacclacatetgeaacgigaatcacaageccageaacaccaagglggacaagaaagly
X s s e gageccaaateligigacaaaactcacacalgeccaccgigeccageaccigaacicgegggagcaccgicag
. tetteeteticoccocaanacceaaggacaceeteatgatcteceggaceectgaggicacatgegtggtgatos
acgtgagecacgaagacceigaggtcaagiicaactggtacgtggacgecgtgeagetgcataatgecaaga
caaagccgegegaggagcagtacaacageacgtaccgtgtggtcagegtectecacegtectgeaccaggactg
getgaatggeaageaglacaagigcaagglcleccaacaaagecctceecageccccategag catetee
aaagecaaaggecageeccgagaaccacaggeigtacaccctgeccecatcecgggatgagetgaccaagaa
ccaggleagectgaceigectggleaaaggetictalcecagegacalcgeeglggaglgggagageaatggg
cagceggagaacaactacaagaccacgecteecgigetggactecgacggetecticttectetacageaaget
caccgtggacaagageaggtzgcageaggogaacgiciicicatgetcegtgatgeatgaggeteigeacaac
("lr'fm'm'g‘ ZAagagEC :rfrrrtg{ciccggg[au“
SEQ ID J: 2 Ihiem | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 60 N HTFPAVLQSS
IGHG*01 GLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
i a5 [x | PCPAPELAGA
- PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
RERF AKTKPREEQY
5. MME | nSTyRAVSR W— ——
i NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
AEHAEM | oyyTLPPSRD
314 | ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
PNERIE . SKLTVDKSR WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQ ID
NO. 61

N 1gG2
EREES

IGHG2*01
il
IGHG2%04
)
IGHG2*05

N EEEE
£
CIGHG2#0
1 o,
IGHG2*03
ol
IGHG2#05)
F At B 5

geetecaccaagggeccatcggicticcocctggegeccigetccaggageacciccgagageacagecgeect
ggactgectggteaaggactactticececgaaccggtgacggtgtegtggaactcaggegetctgaccagegac
gtgcacaccticecagetglectacagtecteaggactctactcectcageagegtggtgacegtgecctecage
aacticggcacceagacctacacctgeaacgtagatcacaageccageaacaccaaggiggacaagacagit
gagcgcaaatgiigigicgagigeccaceglgeccageaccaccigiggeaggaccgicagicticetcticeee
ccaaaacccaaggacacccicatgalcteceggaccectgagglcacgigeglgglgeiggacgigagecacy
aagaccccgaggiceagticaaciggtacgiggacggegiggaggtgeataatgecaagacaaagecacggg
aggagcagticaacageacgticegtgtggteagegtecteaccegtigigeaccaggactggetgaacggceaa
ggug[ucaﬂg‘tgcaagg[ciccaacaaagg{'rf{rr'lgﬁ cecalegag rafrfrr'laaa{‘r'l'l'lgu
gcageccegagaaccacaggigtacacecigececcatecegggagragatgaccaagaaccaggicagect
gacctgeetggicaaaggetictaccccagegacatcgeeglggagtggeagageaatgggeagocggagaa
caactacaagaccacacctceeatgetggactcegacggetecticttectetacageaageteacegtggaca
agageaggtgocageaggeoaacgicticteatgetecgtgatgeatgaggeetetgeacaaccactacacgea
gaagagecieteectgtetcegeataaa

SEQ ID
NO. 62

NI A 5
X

( IGHG2*0
IDEHEL2]

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSS
GLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQV
YTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLY SK
LTVDKSRW QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO. 63

A 1gG2
RENES

IGHG2*02

A ffiE
X
CIGHG2%0
2) Bt B
5

GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGOCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCOGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT
ACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGACCTCCAGUAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGG
ACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCT
GTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCT
CCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGA
GGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCATAATGCCAAGACAAAGC
CACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTCGTG
CACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCT
CCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCAC
AGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAA
TGGGCAGCCGOGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCT
CCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGC
CTCTCCCTGTCTCCGGGTAAA

SEQ ID
NO. 64

T
[X
CIGHG2*0

2) EEA P

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSS
GLYSLSSVVTVTSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGMEVHNAKT
KPREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISK TKGQPREPQV
YTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSK
LTVDKSRW QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO. 65

A 1gG2
fEEX

IGHG2*04

NE R E
X

( IGHG2*0
) AR
£7)

gectecaccaagggeccalcggicticeccelggegeeeigeiccaggageaccicegagageacageggocct
gooctecciggtcaaggactaciiccecgaaccgglgacggigicglggaactcaggegeicigaccagegec
gigcacacciicecagelgicetacagicelcaggactetactcocteageagegtggtgacegigeoctccage
agetigggeacccagacetacaceigeaacgtagatcacaageccageaacaccaaggiggacaagacagtt
gagegeaaatgigtglegaglgcecaccglgeccageaccacelgtggeaggaccgteagteticetetteece
ccaaaacccaaggacaccelcalgatcicecggaccecigagglcacgigeglgglgglggacgigagecacy
aagaccccgaggiceagticaaciggtacgiggacggegiggaggigealaatgecaagacaaagecacggg
aggagcagitcaacageacgticcgigiggtcagegtocteaccgtigigeaccaggactggetgaacggeaa
ggag[acaagtgcaagg[ctccaacaaaggrrtnr‘r'luﬁ ceealegag r"\tr'rr'r'1'|'|'|(‘(‘111gu'
geagececgagaaccacaggtgtacaccetgeccecateeegggaggagatgaccaagaaccaggteageet
gacctgeetggte tictaccecagegacatcgeegtggagigeoagagcaatgeecageeggagaa
caactacaagaccacaccteccatgetggactecgacgectecticticetclacageaageicacegiggaca
agageaggiggcageagggeaacgiclictcalgeiceglgatgealgaggetctgeacaaccactacacgea
gaagagecteteeetgtetecgggtaaa
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SEQ ID
NO. 66

Nt
X
(IGHG2*0

4) B

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSS
GLYSLSSVVTVPSSSLGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQV
YTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSK
LTVDKSRW QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO. 67

A 1gG2
fEEX

IGHG2*06

N
[X
( IGHG2*0
6) KL B P
g7

GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCC
GAGAGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGAC
GGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCT
ACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTT
CGGCACCCAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGG
ACAAGACAGTTGAGCGCAAATGTTGTGTCGAGTGCCCACCGTGCCCAGCACCACCT
GTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCT
CCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCACGAAGACCCCGA
GGTCCAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTCCTCACCGTCGTG
CACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCT
CCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAACCAC
AGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCTCCGTGGAGTGGGAGAGCAA
TGGGCAGCCGOAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCT
CCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGC
CTCTCCCTGTCTCCGGGTAAA

SEQ ID
NO. 68

AT
X

CIGHG2*0
6) &5l

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
HTFPAVLQSS
GLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
FRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQV
YTLPPSREEMT
KNQVSLTCLVKGFYPSDISVEWESNGQPENNYKTTPPMLDSDGSFFLY SK
LTVDKSRWQ QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO. 69

N IgG4

IGHG4*01
=
IGHG4*04

N E A
X
CIGHG4*0
1 3%
IGHG4*04)
B

gettccaccaagggacccateegiettceecetggegeeetgetecaggageaccieeg icageegeect
ggactgectggteaaggactaciiceecgaaccggtgacggtgtcgtgoaactcaggegecctgaccageggc
gtgcacaccticeceggetgicctacagieetcaggacictactecctcageage gtgetgacegtgecctccage
ageligggeacgaagacctacaccigeaacgiagalcacaageccageaacaccaaggiggacaagagagit
gagtccaaatatggiceoccatgeceateatgeccageaccigagticetgggggeaccatcagicticetgtic
cccccaaaacccaaggacacicieatgatciceceggaceectgaggicacgigegiggigetgeacgigagee
aggaagaccccgaggtccagitcaactggtacgtggatggegtggaggtgeataatgecaagacaaagecge
gggageageaglicaacageacgtaccgigtggteagegtectcaccgtectgeaccaggactggetgaacgg
caaggaglacaagigeaaggtctccaacaaaggecteccgieetccategagaaaaccatclccaaagecaa
agggeagececgagagecacagglglacaceeigeeceealeccaggaggagatgaccaagaaccaggica
gectgaceigectggtcaaaggctictaccocagegacategeeglggaglgggagageaatgggeagecgga
gaacaactacaagaccacgecteecgtgetggacteegacggctecticticetetacageaggetaacegtgg
acaagageaggigecageageoeaatgictictcatgetcegtgatgeatgaggctictgeacaaccactacac

gaagagecicteceigletetgootaaa

SEQ ID
NO. 70

NEfEfE
X

CIGHG4*0
1) H A P3|
(PO1861)

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGY
HTFPAVLQSS
GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCP
APEFLGGPSVF
LFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQ EGNVFSCSVMHEALHNHYTQKSLSLSLGK
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SEQ ID | A IgG4 | IGHG4*02 MR E | gettecaccaagggeccateegieticeccctggegecetgetecaggageaccteegagageacageegecet
NO.71 | fHgERK X geegctgectggicaaggactacticceccgaaccggigacggtgtegiggaactcaggegeoctgaccagegge

( IGHG4*0 sgcacaccticecggetglectacagiccteaggactetacteccicageagegtgetgacegigecciccage
2) BAF agetigggeacgaagacclacaccigeaacgtagalcacaageccageaacaccaagglggacaagagagit
5 ) gagtccaaatatggteeccegtgeccatcatgeccageacctgagttectggeeggaccateagteticetgtic

ccceccaaaacceaaggacacteteatgatetcecggaccoctgaggteacgtgegtagtgatggacgtgagec

aggaagaccccgaggtecagitcaactggtacgiggatgacgtogagot gcataatgecaagacaaagecge
gooageagcagiticaacageacglaccgigtgetcagegicctcaccegicglgeaccaggactggectgaacgy
caaggaglacaagigcaaggicticcaacaaaggecicecgicciecaleg: calcteccaaagecaa
agggcageoccgagagecacaggigtacacectgeccecatcocaggaggagatgaccaagaaccaggica
gectgacctgectggtcaaaggctictaccecagegacalcgecgiggagtgeoagageaalggecagecggea
gaacaaclacaagaccacgeeteccglgetggacteegacggetecticticeictacageaggctaaccglgg
acaagagcaggtgocaggaggeoaatgtcticteatgetcegtgatgeatgagactetgeacaaccactacac
gea gagectcle u.lgn.u.lgtaaa
SEQ ID N EHEEE | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 72 X HTFPAVLQSS

( IGHG4*0 GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCP
2) B APEFLGGPSVF
' LFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
YRVVSVLTVVHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRW QEGNVFSCSVMHEALHNHYTQKSLSLSLGK

SEQ ID | A TgG4 | IGHG4*03 MR §E{E % | gettccaccaagggeccatcegictteceectggegeoctgetecaggageacctocgagageacageegeect
NO.73 | X X geectgectggicaaggactacticcccgaaccggigacggtgtegtiggaactcaggegeoctgaccagegge
( IGHG4*) | glgcacacciiceeggetgiectacagiceicaggactictaciceeteageageglggigacegigecciceage
3) Betf B agellgggeacgaagacciacaccigeaacgiagatcacaageccageaacaccaaggiggacaagagagit
5| gagtccaaatatggteccccatgeccatcatgeccageaccigagticetgggeegaccatcagtettcetgtic
cecccaaaacecaaggs 'h"ir'lr"il(l'iir‘lr'r'r'ggaccccigagg[cacg[gcg[gg‘[gg[ggacg[gagcc
[0658] aggaagacccegagglecagticaactggtacgiggatggegtggaggtgeataalgecaagacaaagecge
gegageageagiicaacageacglaccgigiggtcagegicctcacegioctgeaccaggactggetgaacgg
caaggaglacaagigcaaggiciceaacaaaggectcecgiccicealegag, catciccaaagecaa
aggecagecccgagagecacagelglacaccetgececcateccaggageagalgaccaagaaccaggtica
geelgacctgectggicanaggetictaccecagegacalcgecgiggagigggagageaatgggeagecgga
gaacaactacaagaccacgectcecgtgetggactecgacggctecticttcetetacageaagetcacegtgg
acaagageaggtgocageageeeaacgictictcatgelcegtgatgeatgagecictigeacaaccactacac
geagaagagecteteecigicielgggtaaa
SEQ ID MNEREE | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 74 [E4 HTFPAVLQSS
( IGHG4*0 GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCP
3) B APEFLGGPSVF
' LFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTK
PREEQFNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKL
TVDKSRWQ
EGNVFSCSVMHEALHNHYTQKSLSLSLGK

SEQ ID | A IGHG4-PE N IEEEfE SE | gectecaccaagggeccateegtetteccectggegeectgetecaggageacctcegagageacggeegoect
NO.75 | 1¢gG4PE X geggctgectggicanggactacticcecgaaccagtgacggtglcgtggaacteaggegeectgaccagegge
LERTEES ( IGHG4-P sgcacaccticecggetgiectacagiccteaggactetacteccicageagegtggtgacegigecciccage
B R ageligggeacgaagacelacacclgeaacgtagalcacaageccageaacaccaagglggacaagagagit
SR A gagtccaaatatggteccccatgeccaccatgeccagegectgaatttgaggoggoaccatcagtettectgtic

& cccecaaaacceaaggacacteteatgaletcecggaccoctgaggteacgtgegtggtgatggacgtgagec
aggaagaccccgaggtecagitcaactggtacgtggatgacgtogagotgcataatgecaagacaaagecge
gooageagcagitcaacageacglaccgigiggicagegiccicacegicctgeaccaggactggetgaacgy
caaggaglacaagigcaaggicliccaacaaaggecleccglcalcgalcgagaaaaccalclecaaagecaa
agggcageeccgagagecacaggtgtacaceetgececcateccaggaggagatgaccaagaaccaggtea
gectgacclgectggteaaaggetictaccecagegacategeeglggaglggeagageaalggecagecgga
faacaactacaagaccacgectecegigetggacteegacggatecticticetctacageaggetaacegtge
acaagagcagglggcaggagoroaatgicticteatgeicegigatgeatgaggctelgeacaaccactacac
acagaagagcctctecctgicictgggtaaa
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SEQ ID NIEHEfE E | gectecaccaagggacctagegtgticectetegeeceetgttceaggtecacaagegagtecacegetgeectc
NO. 76 X gectgteiggtgaaagactactitcecgageecgigacegtetcetggaatageggagecetgaceteeggegt
( IGHG4-P geacacatticeegecgigelgeagageagegeactgtatagectgageageglgotgacegigcccagetcca
E iR gecteggeaccaaaacctacacelgeaacgiggaccacaagocciccaacaccaagglggacaagegeglos
SR B agagcaagtacggecccccttgeectectigtectgecectgagticgagggageaceeteegtglteetgtttee
ccccaaacccaaggacaccetgatgateteccggacaccegaggtgacetgigtggtegtggacgicagecag
gaggaccecgaggtgcagticaactgglatglggacggegtggagatgcacaatgecaaaaccaageecagy
rageagcagiicaaticcacctacaggeigeigagegtgcigacegtectgeatcaggattgectgaacggeca
aggaglacaaglgcaaggtglccaacaagggactgeceagelecalcgagaagaccatcageaaggetaag
ggecagecgagggageoccaggigtataceetgectectageeaggaagagatgaccaagaaccaagigtee
clgacctgectggtgaageeatictaccectccgacatcgecgigeagtggoagageaatggecageecgaga
acaactacaaaacaaccccleccglgetegatagegacggeageticttetctacageeggelgacaglggac
aagagcagglggcaggaggecaacgtgtictectgitcegtgatgecacgaggecctgeacaatcactacacce
agaagagectetcectgtecetggoeaag

SEQ ID N HEHEHE SE | gecageaccaagggecctteegtgttceccetggeccetigeageaggageaccteegaatecacagetgeect
NO. 77 [E4 gegctgtetggtgaageactactitccegageeccgtgacegigagetggaacageggcgeictgacatceggeg
( IGHG4-P | tecacacctiteetgeegtectgeagieciceggectetacieectgtecteegiggigacegigectagetectee

B MR cteggeaccaagacctacaccigtaacgtggaccacaaaccciceaacaccaaggtggacaaacgggtegag
BB C agcaagtacggeccteectgecctecttgtectgecceegagiicgaaggeggacccagegtgttectgitecct
cctaageccaaggacaccectcatgatcagecggacaccegaggtgacctgegtggtogtogatgtpagecagy
aggacceigaggtecagiticaactgglatgtggatgeceiggageigcacaacgecaagacaaagocccggy
aagagcaglicaaciccacctacagggtggelcageglgctgaccglgeigealcaggaciggelgaacggcaa
goagtacaagtgeaagglcageaataagggactgeccageageatcgagaagaccatetccaaggctaaag
gecageeecgggaaccicaggtatacacceigecteccagecaggaggagalgaccaagaaccaggteagec
tgacctgeciggteaaggeatictacccticegacategeegtggagigeeasiccaacggecageccgagaa
caattataagaccaccecleccglectcgacagegacggatectictitetgtactccaggetgaceglggataa
glecagglggcaggaaggcaacgigticagetgetecglgatgeacgaggcectgeacaalcactacacecag
aagtecctgagectgiecctgggaaag
SEQ ID NIEEEfEE | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 78 X HTFPAVLQSS
( IGHG4-p | GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCP
2 | APEFEGGPSVF
[0659] Et')fég_ J,:i_? LFPPKPEKDTLMISRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAKTK
AL LS | PREEQFNST
A M| YRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISK AKGQPREPQV
) YTLPPSQEEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRL
TVDKSRWQ EGNVFSCSVMHEALHNHYTQKSLSLSLGK

SEQ ID | 2 35 /) | 22 3% 0 | iGN E | gectecaccaagggeccateegleticecectggegecelgelecaggageacciccgagageacggecgeect

NO.79 | )\ IgG4 | IGHG4 % gegctgectggicanggactacticcecgaaccagigacggtgicgiggaacteaggegecetigaccagegge
fHEX fd sE [X | stgeacacctteccggeiglectacagiectcaggactetacteectcageagegtggtgacegtgecciceage

(IGHG4) agetigegeacgaagacctacaccigeaacglagatcacaageccageaacaccaaggigeacaagagagit

AR gagle gglcecccalgeccaccatgeccagegectecagtigeggeoaraccatcagiettectgiie

cceceaaaacccaaggacacteteatgatetcecggaceectgaggteacgigegigeteategacgtgagec
aggaagaccccgagglecagiicaactggtacgiggatggegtooagot gcataatgecaagacaaagecge
gooagearcagiicaacageacglaccgigigeicagegiccicacegicctgeaccaggactggetgaacgy
caaggag 'u"mgzr:]ng\‘;_)“trn'raar"l'|'luur'r'lﬂ‘¢‘g1¢‘a|i"l_"|l. gag L ‘1.—11'(‘-1-113(;(_-;1;1
agggcageeccgagageeacaggligiacacceigecccealecccaggaggagalgaccaagaaceaggica
gectgacctgectggteaaaggetictaccecagegacatcgeegtggagtgggagageaatgggeageegga
gaacaactacaagaccacgectcecgtgetgeactecegacggatecticticetetacageaggetaaccglgg
acaagagcaggteocageageeraat gtcticicatgetccgligatgeatgageciclgeacaaccactacac
acagaagagcctctccctotctctggglaaa
SEQ ID iR N | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGV
NO. 80 4t {4 ¢ [X | HTFPAVLQSS

(IGHG4) | GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCP
E A S APPVAGGPSV

’ , — | FLFPPKPEDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKT
tﬂuﬁi'fm KPREEQFNS
* H A TYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQ
IgG4 1 %% | VYTLPPSQEEM
TR TENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRW QEGNVFSCSVMHEALHNHYTQKSLSLSLGK
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SEQ ID | A Ck i | IGKC*01 A Ck ¥2%% | cgtacggtggecgeteecteegtgticatettcocaccticegacgageagetgaagtecggeacegettetgteg
NO. 81 ERX fa s [X | tgtgectgeigaacaactictacceccgegaggecaaggigeagiggaaggtggacaacgecctgeagicegg
( IGKC*01 caactcccaggaalceglgaccgageaggacticcaaggacageacctactcectglectecaceetgaceetgt
Y Bt ET cecaaggecgactacgagaageacaagglgtacgectgegaagigacccaccagggectgictageccegtga
5 i ccaagtctitcaaccggggcgagtgt
SEQ ID Crk ¥ 4%E1H | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NO. 82 EX NSQESVTEQ
( 1GKC*01 | PSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
) AR
5
SEQ ID }\ Ck {8 | IGKC*02 Ck ##4E18 | cgaactgtggctgeaccatetgtettcatettceegecatetgatgageagtigaaatetggaactgectetgitg
NO.83 | #[X EIX tgtgectgetgaataactictatcecagagaggecaaagtacaglggaaggtggataacgeectccaatcgggt
( IGKC*02 aactcccaggagagtgtcacagageaggagageaaggacageacctacagectcageageaceetgacget
) BRI gagcaaageagactacgagaaacacaaagictacgeeggegaagicacceatcagggectgagetegeeegt
5 cacaaagagcticaacaggegagagigt
SEQ ID Ck ¥ 41 | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NO. 84 EX NSQESVTEQ
( 1GKC*02 | ESKDSTYSLSSTLTLSKADYEKHKVYAGEVTHQGLSSPVTKSFNRGEC
) FREERY
5
SEQ ID | A Ckfa | IGKC*03 Ck ¥ 4E1E | cgaacigtggatgeaccatetgicticateticeegecatetgalgageagtigaaatelggaactgectetgtig
NO.85 | =[x EX tgigectgelgaataactictatcccagagaggecaaaglacageggaaggiggataacgecciceaateggg
( IGKC*03 taactcccaggagagtgtcacagagcaggagagcaaggacagcacctacagcctcagcagcaccctgacgcl
4= gy e Zageaaageaga r"mﬁu'lﬂ'lr'arﬂur' aacicacccatca ggcctgagc‘[cgcccgt
; i BHESF deaddgdgcticadcdgg&,gdgdglgl
SEQ ID Ck #2418 | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQRKVDNALQSG
NO. 86 EX NSQESVTEQ
( 1GKC*03 | ESKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
) B IR
£l
SEQ ID | A Ckfa | IGKC*04 Cx §78F 18 | cgaactgtggctgeaccatetgieticateticeegecatetgatgageagtte; tggaactgectelgty
NO.87 | #[x EFX tgtgectgetgaataactictatcecagagaggecaaagtacaglggaaggiggataacgeectccaategggt
( [GKC*04 | dactcccaggagagligicacagageaggacageaaggacageacctacagecteageageaceetgacgetg
Y MR ageaaageagactacgagaaacacaaactetacgectgegaagicacccatcagggectgagelegeeegte
5 acaaagageticaacagggeagagtot
SEQ ID Ck ¥ 4F 1 | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NO. 88 EIX NSQESVTEQ
( 1GKC*04 | DSKDSTYSLSSTLTLSKADYEKHKLYACEVTHQGLSSPVTKSFNRGEC
) BIEER Y
5
SEQ ID | A Ckfa | IGKC*05 Ck ¥ 4% {8 | cgaactgtggetgeaccateigicticateticeegecatetgatgageagtigaaateiggaactgeetetgiig
NO. 89 | =[x EX tgtgectgelgaataactictatcecagagaggecaaaglacaglggaagglggataacgeeciccaategggt
( IGKC*05 ancLcccaggagagtgtcacagagcaggacagmggacagcacclncagcclcagcaacaccctgacgctg
) ﬁf‘zﬁ?f‘i‘ ageaaageag -...1 i i F | JL{aH u: aagtcacceate 1ZZICC 1o 17 ClC u.“un
5| acaaagagcttcancaggggagagtgc
SEQ ID Cx #4518 | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NO. 90 EX NSQESVTEQ
( 1GKc*os | PSKDSTYSLSNTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
) FRERY
5
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SEQ ID | A Criii | IGLCI*01 C) ¥ §f {8 | cccaaggecaaccecacggteactetgticeegeoctcetctgaggagetecangecaacaaggeeacactagt
NO. 91 EX EX gigtetgatcagtgactictaccegggagetglgacagtggetiggaaggeagatggeageccegicaaggeg

( IGLC1#0 goagigeagacgaccaaaccciccaaacagageaacaacaaglacgegeccageagetaccigagectgac
D) tr R geecgageaglggaagleccacagaagelacagelgecaggtcacgealgaagggageaccgiggagaaga

5 cagtggeecctacagaatgtica
(ENSTO0000
0390321.2)
SEQ ID Ch ¥ 4Efa | PRANPTVTLFPPSSEELQANKATLVCLISDFY PGAVTVAWKADGSPVKAG
NO. 92 EX VETTKPSKQS
( 1GLC1*0 | NNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
1) EHEE
Ff 7]
CAQADTSB
6K8)
SEQ ID | A CrdE | IGLC1*02 | Ch #%E4H | geteageccaaggecaaccecactgicactelgticecgeecteetetgaggagelccaagecaacaaggecac
NO.93 | ¢ EX actagtgigicigatcagtgactictaccegggageigigacagiggcctggaaggeagatggeageccegica

( IGLC1*0 | @ggcgggagiggagaccaccaaaceeiccanacagageaacaacaagtacgeggecageagetaceigage
4 ) R ctgacgecegageagtggaagicccacagaagetacagetgecaggicacgeatgaagggageaccgiggag
et ' aagacagtgecccctacagaatgtica

FE A
SEQ ID Ch ¥ 4E{E | ggteageccaaggecaaccecacigicactetgiiceegeceteetelgaggagelccaagecaacaaggecac
NO. 94 EX actagtgigicigatcagigacticlaccegggageigigacaglggcctggaaggeagatggeageccegica

( IGLC1*0 | aggcgggagiggagaccaccaaaceciccaaacagageaacaacaaglacgeggecageagetaceigage
2) Ry | cteacgeccga geagtggaagicccacagaagetacagetgecaggteacgeatgaagggageacegiggag
ety aagacagtggeecctacagaatgtica

JEA B
SEQ ID Ch ¥ uEfd | GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPVK
NO. 95 SE X AGVETTKPS

( IGLC1*0 KQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
[0661] 2) IR

5
SEQ ID | A CafE | IGLC2*01 Ch %% §F {8 | ggecagectaaggecgeteetictgtgaceetgiicececcatectcegaggaactgeaggetaacaaggeeac
NO.96 | g% SEX cetegtgtgectgatcagegactictaceetggegeegtgacegtggectggaagget gatagetetectgtgaa

{ IGLC2*0 goccggegigeaaaccaccaccecticcaageagiccaacaacaaatacgeegecicetectacetgteectga
B *ﬁﬁ‘ EFF ceeclgageagiggaagicecaceggicctacagelgecaagigacceacgaggeeciecaceglan g

B A cegtggcetectaccgagtgetee
SEQ ID Ch ¥ 4E {8 | ggecagectanagelgececcagegleaceetigiitecteectccagegaggagelccaggecaacaaggeea
NO. 97 EX cectegtgtgectgateteegactictatcecggegetgigacegtggetiggaaagecgactceagecctgica

( IGLC2#(0 | 8agecggegiggagaccaccacaceeiccaageagiccaacaacaagtacgeegectecagetatetetecet
D) R gacceetigageagigeaagicecaccggicctactectgteaggotgaccecacgaggeciccaccgiggaaaag

FIA B accglegeecccaccgaglgctee
SEQ ID Ch %51 | GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVK
NO. 98 SEX AGVETTTPSK
( 1GLC1*0 | QSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
2) AR
5l
SEQ ID | A CifE | IGLC2%02 Ch ¥ 4Efa | ggteageccaaggetgeeeecteggteactetgiicecgeecteeteigaggagelicaagecaacaaggecac
NO.99 | g% Bl EX aclgglgtgictcataaglgacliclaceegggagecglgacaglggectgganggeagalageageeccglea
IGLC2*03 ( IGLC2%0 | aggegggagiggagaccaccacaceclccanacaaageaacaacaagtacgeggecageagetatelgage
4 o ctgacgectgageagtggaagteccacagaagetacagetgecaggteacgeatgaagggageacegtggag
[-GL 240 3') aagacagtggeecctacagaatgtica
B BT S
SEQ ID Ch ¥ uEfd | GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVK
NO. EX AGVETTTPSK
100 ( IGLC2%0 | QSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
2) HIEEYY
5
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SEQ ID | A Cifa | IGLC3*01 C). ¥ HEfH | cecaaggetgeccceteggteactetgticecaceetectetgaggageticaagecaacaaggecacactggt

NO. EX EX gigtetcataaglgactictaccegggageegtgacagitgectggaaggcagatageagecceglcaaggeg
101 ( IGLC3*0 goootoeagaccaccacaccelccaaacaaageaacaacaaglacgegeccageagetacctgagectgac
i ) TR geelgageagiggaagicecacaaaagelacagelgecaggicacgealgaagggageaccgiggagaaga
5 cagltgeecctacggaatgttca
SEQ ID Ch % 5EfH | PRAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
NO. EX VETTTPSKQS
102 ( IGLC3*0 NNKYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS
) JAEEYY
b4l
SEQ ID | A Cafi | IGLC3*02 Ch ¥ 4F {0 | ggteageccaaggetgececeieggteactietgttcecaceetectetgaggagelicaagecaacaaggecac
NO. EX EX actggigigictcataagigactictacceggggecagigacagiigectggaaggcagatageageceegica
103 ( IGLC3*0 | 8ggcggeggtggagaccaccacaceeiccaaacaaageaacaacaaglacgeggecageagetacetgage

2) BitFErE cigacgeetgageaglggaaglicecacaaaagetacagelgecagglcacgeatgaagggageaccgiggag
- aagacagtggcccctacggaatgtica

B
SEQ ID | SEQ ID Ch ¥k fH | GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGPVTVAWKADSSPVKA
NO. NO. 102 %X GVETTTPSK
104 ( IGLCI*0 QSNNEYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS

2) GIERRFY

il
SEQ ID | A Cr{fE | IGLC3*03 | Ch ¥ %E4H | geteageccaaggetgeccecteggteactetgticecaceetectelgaggageticaagecaacaaggecac
NO. EX X aclggtgtgicicataagigacticlaccegggageegigacagiggecigganggcagatageageeeegica
105 ( IGLC3*0 | aggcgggagtggagaccaccacaccetecaaacanageaacaacaagtacgeggeeageagetacctgage

1) R ctgacgectgageagtggaaglieecacaaaagetacagetgecaggleacgeatgaagggageaccglggag
" ' aagacagiggccectacagaatgtica

£l
SEQ ID Ch ¥ uf i | GOQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVK
NO. EEX AGVETTTPSK
[0662] 106 ( 1GLC3*0 | Q@SNNKYAASSYLSLTPEQWKSHKSYSCQVTHEGSTVEKTVAPTECS
3) RALRRRE
!
SEQ ID | A CifE | IGLC3*04 Ch ¥t #EfH | geteageceaaggetgeceeeteggteactetgticeegeectectetgaggagettcaageeaacaaggecac
NO. EX EX actggigtgicteataagigactictaccegggageegtgacaglggecigeaagecagalageageceegica
107 ( IGLC3*0 | #ggcgggagiggagaccaccacaceeiccaaacaaageaacaacaagtacgeggecageagetaceigage
4) Bt R ctgacgeetgageagtzgaagleccad gctacagelgecaggteacgeatgaagggageacegiggag
5 ! aagacagigeccectacagaatgtica
SEQ ID Ch ¥¢ 5k i | GOPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVK
NO. EEX AGVETTTPSK
108 ( IGLC3*0 | @SNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS
4 WIERT
bl
SEQ ID | A CifE | IGLC6*01 Ch ¥t %Efa | ggteageccaaggetgecccaleggteacictgticeegeecteetcigaggagelicaagecaacaaggecac
NO. EFX EX actggtetgcctgatcagtgactictaccegggagetgtganagigecctggaagecagatggcageeccgte
109 ( IGLC6*0 | dacacgggagiggagaccaccacaceelccaaacagageaacaacaaglacgeggeeageagetaceigag

D AR cetgacgeetgageaglggaaglicccacagaagetacagetgecaggtcacgeatgaagggageaccgigga
' gaagacagiggcccctgeagaatgtica

bl
SEQ ID Ch & 1E | GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVKVAWKADGSPVN
NO. EX TGVETTTPSK
110 ( 1GLC6*0 | QSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPAECS

1) RALER

dl
SEQ ID | A Cifd | IGLCT*01 Ch ¥ #k{H | ggteageccaaggetgececateggteactetgticecacceleetetgaggageticangecaacaaggecac
NO. EX B EEX actggtgtgtctegtaagtgactictaccegggagecgtgacagtggeciggaaggeagatggeagecccgtea
111 IGLC7#02 ( IGLC7#0 | agglgggagtggagaccaccaaacceiccaaacaaageaacaacaaglatgeggecageagetaceigage

| 5 | clgacgeecgageaglggaagleccacagaagetacagetgeegggleacgeatgaagggageaccglggag

IGLCT+02) aagacagtggeecctgeagaatgetct

B R
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[0663]

[0664]

[0665]

[0666]

[0667]

SEQ ID C) ¥4k | GQPKAAPSVTLFPPSSEELQANKATLVCLVSDFYPGAVTVAWKADGSPVK
NO. EX VGVETTKPS
112 ¢ IGLCT*0 KQSNNKYAASSYLSLTPEQWKSHRSYSCRVTHEGSTVEKTVAPAECS
1) E L
5l
SEQ ID | A CifE | IGLC7#03 Ch P 4ifa | GGTCAGCCCAAGGCTGCCCCCTCGGTCACTCTGTTCCCACCCTCCTCT
NO. EEX EE GAGGAGCTTC
113 ( IGLCT*0 | AAGCCAACAAGGCCACACTGGTGTGTCTCGTAAGTGACTTCAACCCG
= x| GGAGCCGTG
3) R ER ACAGTGGCCTGG B e R e et S R
) TAGTGGCCTGGAAGGCAGATGGCAGCCCCGTCAAGGTGGGAGTGGA
5 GACCACCA
AACCCTCCAAACAAAGCAACAACAAGTATGCGGCCAGCAGCTACCTG
AGCCTGACG
CCCGAGCAGTGGAAGTCCCACAGAAGCTACAGCTGCCGGGTCACGCA
TGAAGGGA
GCACCGTGGAGAAGACAGTGGCCCCTGCAGAATGCTCT
SEQ ID C) ¥ 5EfH | GQPKAAPSVTLFPPSSEELQANKATLVCLVSDFNPGAVTVAWKADGSPVK
NO. EX VGVETTKPS
114 CIGLCT#*0 | KQSNNKYAASSYLSLTPEQWKSHRSYSCRVTHEGSTVEKTVAPAECS
3) WIEERFF
5l

R5: AT H N EEE I EIRIC S (L $13)

hEge ¥ H NES PIE FDR q
T

HILAH B A f 192 -1.499 0.0036 0.0891
FATBEA RN 105 -1.610 0.0040 0.1081
Al A s 189 -1.374 0.0245 0.1675
FRAS 4R 454k 12 -1.573 0.0296 0.0822
R G A S [ 14 -1.525 0.0450 0.0909
MTORCI {5255 182 -1.328 0.0450 0.2176
T iR 188 -1.299 0.0489 0.2437
WNT p R EAESH#S 39 -1.458 0.0492 0.1018
LA

G2M Hi 15 14 189 2.185 0.0000 0.0000
E2F #0kR 189 2.171 0.0000 0.0000
THHE o e 87 2.164 0.0000 0.0000
1 b 4 2y gk 194 2.112 0.0000 0.0000
FIE vy R 183 1.959 0.0000 0.0000
P& SN 190 1.860 0.0000 0.0035
ik NFKB [ TNFA {5945 193 1.624 0.0000 0.0192
[7] Fh S A4 R 4 HE 175 1.576 0.0000 0.0265
FMA 178 1.370 0.0056 0.1166
AHHIE T 156 1.373 0.0207 0.1266

PAE : FIFR %% JE B FH G K 042 1E JNES : I — A0 & 5215 43 : FDR - 485 1% K IR+ 5l 52
K HParksE N ;B R H Zaidi % N
6 3B IS TFr2-ECD4: B Ab I B A2 /N BRI 2k L IR R B S 8

7
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PBS (n=9) Tfr2-ECD (n=8) P i
I 7 K [umol/L] 31.1+4.5 30.143.3 0.608
FF Ik [ng/g T-4141) 600.44333 578.34273 0.889
JELERK [ng/g T4 692.0£157 620.2£113 0.301
ek [ng/g T4 112.2+14.4 112.6£15.0 0.961
O IEEL[ug/g T4 189.8+54.3 207.8+54.1 0.727
IR
RBC[10"/L] 9.18+1.39 10.140.40 0.129
1 21 {4 [mmol/L ] 8.91+1.25 9.7740.41 0.105
[0668] HCT 0.47£0.07 0.514£0.02 0.189
lmzjxm[log,zu 4144995 385469.5 0.525
P £ 4T 40 U [10%/L) 191+69.6 197+24.2 0.840
WBC [10°/L] 9.2344.11 11.043.09 0.369
et EL %
I e L 2 9.5242.23 7.3342.82 0.104
R4 88.643.37 90.1+4.35 0.428
A% 4 1.63+1.47 2.1742.55 0.603
uCT
BV/TV [%]% 9.4042.62 10.743.09 0.346
BV/TV [%]HEH 25.144.52 24.143.36 0.612
[0669]  H4E A T-#5{E £ SD, il it 2 AR R 56 0 A
[0670]  RBC, ZL40Md s HCT, LE A AL LL 25 s WBC: L 4H M s BV/ TV, B AR/ SR
[0671] K7 Pk E B ny AR X B A 17 B
HE | LEHAE ER (LHAE| BEE  SHEAE BEE | LERAE
B | MER L HER | ER FE | MERE | W PR
JH6 02 D1-14 01 VH2-5 10 VH3-43 01
JH5 02 D6-13 01 VH3-7 01 VH1-45 02
JH4 02 D5-12 01 VHI-8 01 VHI1-46 01
JH3 02 D4-11 01 VH3-9 01 VH3-48 01
JH2 01 D3-10 01 VH3-11 01 VH3-49 05
JHI 01 D3-9 01 VH3-13 01 VHS5-51 01
D7-27 02 D2-8 01 VH3-15 01 VH3-53 01
D1-26 01 D1-7 01 VH1-18 01 VHI-58 01
[0672] D6-25 01 D6-6 01 VH3-20 01 VH4-59 01
D5-24 01 D5-5 01 VH3-21 03 VH4-61 01
D4-23 01 D4-4 01 VH3-23 04 VH3-64 02
D3-22 01 D3-3 01 VHI1-24 01 VH3-66 03
D2-21 02 D2-2 02 VH2-26 01 VHI1-69 12
D1-20 01 D1-1 01 VH4-28 05 VH2-70 04
D6-19 01 VH6-1 01 VH3-30 18 VH3-72 01
D5-18 01 VHI1-2 02 VH4-31 03 VH3-73 02
D4-17 01 VHI1-3 01 VH3-33 01 VH3-74 01
D3-16 02 VH4-4 02 VH4-34 01
D2-15 01 VH7-4 01 VH4-39 01
[0673] 38 Hiidd i n] 4% X KL A 11 By
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§ M R %E MR fr MBI R 2
JK5 Vic3-15 01 Vicl-8 01
Jicd Vil-16 02 Vicl-43 01
I3 Vil-17 01 Vi3-11 01
12 Vi3-20 01 Vl-12 02
Jicl Vi6-21 01 Vil-13 01
Vicd-1 Vic2-24 01 Vk3-15 01
[0674] Vic5-2 Vil-27 01 Vil-16 01
Vkl-5 Vi2-28 01 Vl-17 01
Vkl-6 01 VK2-29 01 V3-20 01
Vil-8 01 Vi2-30 01 Vi2-26 02
Vil1-9 01 Vil1-33 01 Vi2-28 01
Vii3-11 01 Vk1-39 01 VK2-29 01
Vicl-12 01 Vi2-40 01 Vi2-30 01
Vil-13 01 Vi3-7 01 Vil-33 01
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BRIES

<110>
<120>
<130>
<150>
<151>
<150>
<151>
<160>
<170>
<210>
211>
<212>
<213>
<400>

B4R 2 7] Kymab Limited)
EPRE

K00059-1 WO
EP18177441.5
2018-06-13
GB1820215.0
2018-12-12

114

PatentIn version 3.5
1

697

PRT

A

1

Arg Gly Ser Cys Gln Ala Cys Gly Asp Ser Val

1

Asp Val Asn Tyr Glu Pro Asp Leu Asp Phe His

20 25

Trp Ser Asp Leu Gln Ala Met Phe Leu Gln Phe

35 40

Leu Glu Asp Thr Ile Arg Gln Thr Ser Leu Arg

50

95

Ser Ala Gly Met Ala Ala Leu Thr Gln Asp Ile

65

70 75

Arg GIn Lys Leu Asp His Val Trp Thr Asp Thr

85 90

Gln Phe Pro Asp Pro Ala His Pro Asn Thr Leu

100 105

Ala Gly Lys Val Gly Glu Gln Leu Pro Leu Glu

115 120

Cys Pro Tyr Ser Ala Ile Gly Asn Val Thr Gly
130 135
His Tyr Gly Arg Pro Glu Asp Leu Gln Asp Leu

145

150 155

Asp Pro Val Gly Arg Leu Leu Leu Val Arg Val

165 170

Ala Gln Lys Val Thr Asn Ala Gln Asp Phe Gly

80

Leu

Gln

Leu

Glu

60

Arg

His

His

Asp

Glu

140

Gly

Ala

Val

Gly

Gly

45

Ala

Tyr

Trp

Pro

125

Leu

Ala

Val

Gln

Val
Arg
30

Glu
Val
Ala
Val
Val
110
Asp
Val
Arg

Ile

Gly

Ser
15
Leu

Gly

Ala

Leu

Gly

95

Asp

Val

Tyr

Gly

Ser

175
Val

Glu
Tyr
Arg
Gly
Ser
80

Leu
Glu
Tyr
Ala
Val
160

Phe

Leu
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Tle
Leu
Asp
225
Pro
Ala
Pro
Pro
Pro
305
His
Ala
Phe
Phe
Trp
385
Val
Thr
Asp
Thr
Ser

465
Phe

Tyr
Ser
210
Pro
Val
Asp
Gln
Gly
290
Tle
Tyr
Lys
Ser
Tle
370
Leu
Ser
Ser
Ser
Asn
450

Ser

Ser

Pro
195
Ser
Tyr
Ala
Tle
Glu
275
Pro
Asn
Val
Ser
Ser
355
Ser
Glu
Leu
Pro
Pro
435
Pro

Ala

Phe

180
Glu

Gln

Thr

Ser

Asn
Val
Ala
340
Met
Trp
Gly
Asp
Leu
420
Asn
Ser

Tyr

Met

Pro
Gln
Pro
Ser
245
Ser
Gln
Leu
Tle
Tle
325
Val
Val
Asp
Tyr
Asn
405
Leu
His
Trp

Ser

Glu
485

Ala
Ala
Gly
230
Gly
Arg
Gly
Arg
Phe
310
Gly
Gly
Ser
Gly
Leu
390
Ala
Thr
Ser
Asp
Phe

470
Asp

Asp
Val
215
Phe
Leu
Leu
Ser
Leu
295
Gly
Ala
Thr
Asn
Gly
375
Ser
Val
Ser
Gly
Ala
455

Thr

Asp

Phe
200
Tyr
Pro
Pro
Leu
Leu
280
Val
Cys
Gln
Ala
Gly
360
Asp
Val
Leu
Leu
Gln
440
Glu

Ala

Gln

185

Ser
Gly
Ser
Ser
Arg
265
Leu
Val
Tle
Arg
Tle
345
Phe
Phe
Leu
Gly
Tle
425
Thr
Val

Phe

Ala

81

Gln
His
Phe
Ile
250
Lys
Gly
Asn
Glu
Asp
330
Leu
Arg
Gly
His
Asp
410
Glu
Leu
Ile

Val

Tyr
490

Asp
Val
Asn
235
Pro
Leu
Ser
Asn
Gly
315
Ala
Leu
Pro
Ser
Leu
395
Asp
Ser
Tyr
Arg
Gly

475

Pro

Pro
His
220
Gln
Ala
Lys
Pro
His
300
Arg
Trp
Glu
Arg
Val
380
Lys
Lys
Val
Glu
Pro
460

Val

Phe

Pro
205
Leu
Thr
Gln
Gly
Tyr
285
Arg
Ser
Gly
Leu
Arg
365
Gly
Ala
Phe
Leu
Gln
445
Leu

Pro

Leu

190
Lys

Gly
Gln
Pro
Pro
270
His
Thr
Glu
Pro
Val
350
Ser
Ser
Val
His
Lys
430
Val
Pro

Ala

His

Pro
Thr
Phe
Tle
255
Val
Leu
Ser
Pro
Gly
335
Arg
Leu
Thr
Val
Ala
415
Gln
Val
Met

Val

Thr
495

Ser
Gly
Pro
240
Ser
Ala
Gly
Thr
Asp
320
Ala
Thr
Leu
Glu
Tyr
400
Lys
Val
Phe
Asp
Glu

480
Lys
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Glu Asp Thr Tyr Glu Asn Leu His Lys Val Leu Gln Gly Arg Leu Pro
500 505 510
Ala Val Ala GIln Ala Val Ala Gln Leu Ala Gly Gln Leu Leu Ile Arg
515 520 525
Leu Ser His Asp Arg Leu Leu Pro Leu Asp Phe Gly Arg Tyr Gly Asp
530 535 540
Val Val Leu Arg His Ile Gly Asn Leu Asn Glu Phe Ser Gly Asp Leu
545 550 555 560
Lys Ala Arg Gly Leu Thr Leu Gln Trp Val Tyr Ser Ala Arg Gly Asp
565 570 575
Tyr Ile Arg Ala Ala Glu Lys Leu Arg Gln Glu Ile Tyr Ser Ser Glu
580 585 590
Glu Arg Asp Glu Arg Leu Thr Arg Met Tyr Asn Val Arg Ile Met Arg
595 600 605
Val Glu Phe Tyr Phe Leu Ser Gln Tyr Val Ser Pro Ala Asp Ser Pro
610 615 620
Phe Arg His Ile Phe Met Gly Arg Gly Asp His Thr Leu Gly Ala Leu
625 630 635 640
Leu Asp His Leu Arg Leu Leu Arg Ser Asn Ser Ser Gly Thr Pro Gly
645 650 655
Ala Thr Ser Ser Thr Gly Phe Gln Glu Ser Arg Phe Arg Arg Gln Leu
660 665 670
Ala Leu Leu Thr Trp Thr Leu Gln Gly Ala Ala Asn Ala Leu Ser Gly
675 680 685
Asp Val Trp Asn Ile Asp Asn Asn Phe
690 695
<210> 2
211> 696
<212> PRT
213> /MR
<400> 2
Arg Gly Ser Cys Gln Ala Cys Gly Asp Ser Val Leu Val Val Asp Glu
1 5 10 15
Asp Val Asn Pro Glu Asp Ser Gly Arg Thr Thr Leu Tyr Trp Ser Asp
20 25 30
Leu Gln Ala Met Phe Leu Arg Phe Leu Gly Glu Gly Arg Met Glu Asp
35 40 45
Thr Ile Arg Leu Thr Ser Leu Arg Glu Arg Val Ala Gly Ser Ala Arg
50 55 60
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Met
65

Leu
Asp
Val
Ser
Arg
145
Gly
Val
Asp
His
Thr
225
Ser
Ala
Trp
Asp
Asn
305
Val
Ala

Met

Trp

Ala

Asp

Pro

Gln

Ala

130

Ser

Ser

Ala

Pro

Gln

210

Pro

Ser

Asp

Lys

Leu

290

Ile

Ile

Val

Val

Asp

Thr

His

Ala

Glu

115

Thr

Glu

Leu

Val

Ser

195

Ala

Gly

Gly

Gln

Gly

275

Phe

Gly

Gly

Ser

355
Gly

Leu
Val
His
100
Gln
Gly
Asp
Leu
Ala
180
Asp
Val
Phe
Leu
Leu
260
His
Leu
Ala
Ala
Thr
340

Asn

Gly

Val
Trp
85

Ala
Leu
Asn
Leu
Leu
165
Gln
Phe
Tyr
Pro
Pro
245
Leu
Leu
Val
Cys
Gln
325
Ala

Gly

Asp

Gln
70

Thr
Asn
Pro
Ala
Gln
150
Val
Asp
Ser
Gly
Ser
230
Ser
Arg
Ser
Val
Tle
310
Arg
Tle

Phe

Phe

Asp

Thr
Leu
Thr
135
Asp
Arg
Phe
Gln
His
215
Phe
Tle
Lys
Gly
Asn

295
Glu

Leu

Arg

Gly

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

360

Ser

Leu Asp Lys

His
His
105
Asp
Lys
Lys
Gly
Ala
185
Pro
His
Gln
Ala
Thr
265
Pro
His
Phe
Trp
Glu
345
Arg

Val

83

Tyr
90

Trp
Pro
Leu
Ala
Tle
170
Gln
His
Leu
Thr
Gln
250
Gly
Tyr
Arg
Ala
Gly
330
Leu

Arg

Gly

75
Val

Val
Glu
Val
Lys
155
Thr
Gly
Lys
Gly
Gln
235
Pro
Pro
Arg
Val
Glu
315
Pro
Val

Ser

Ala

Leu

Gly

Asp

Val

Tyr

140

Gly

Ser

Val

Pro

Thr

220

Phe

Ile

Val

Leu

Ser

300

Pro

Gly

Arg

Leu

Thr

Ser
Leu
Ala
Tyr
125
Ala
Val
Phe
Leu
Gly
205
Gly
Pro
Ser
Ala
Gly
285
Thr
Asp
Ala
Thr
Leu

365
Glu

Arg
Gln
Asp
110
Cys
His
Glu
Ala
Tle
190
Leu
Asp
Pro
Ala
Pro
270
Pro
Pro
His
Ala
Phe
350

Phe

Trp

Gln
Phe
95

Gly
Pro
Tyr
Leu
Gln
175
Tyr
Ser
Pro
Val
Asp
255
Gln
Gly
Ile
Tyr
Lys
335
Ser

Ile

Leu

Lys
80

Pro
Ser
Tyr
Gly
Ala
160
Lys
Pro
Ser
Tyr
Glu
240
Tle
Glu
Pro
Ser
Val
320
Ser
Ser

Ser

Glu
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Gly
385
Asp
Leu
Asn
Ser
Tyr
465
Met
Tyr
Gln
Asp
Arg
545
Gly
Ala
Glu
Tyr
Ile
625
Leu

Thr

Leu

370
Tyr

Asn
Leu
His
Trp
450
Ser
Glu
Glu
Ala
His
530
His
Leu
Ala
Arg
Phe
610
Phe
Arg

Ala

Leu

Leu
Ser
Val
Ser
435
Asp
Phe
Asp
Asn
Val
515
Leu
Tle
Thr
Glu
Leu
595
Leu
Leu
Met

Gly

Thr
675

Ser
Val
Ser
420
Gly
Ala
Thr
Asp
Leu
500
Ala
Leu
Gly
Leu
Lys
580
Met
Ser
Gly
Leu
Leu

660
Trp

Val
Leu
405
Leu
Gln
Glu
Ala
Arg
485
His
Gln
Pro
Asn
Gln
565
Leu
Arg
Gln
Gln
Arg
645

Gly

Thr

Leu
390
Gly
Tle
Thr
Val
Phe
470
Val
Lys
Leu
Leu
Leu

550
Trp

Met
Tyr
Gly
630
Ala

Phe

Leu

375
His

Asp
Glu
Leu
Ile
455
Ala
Tyr
Met
Ala
Asp
535
Asn
Val
Lys
Tyr
Val
615
Asp
Asp

Gln

Gln

Leu

Gly

Asn

440

Gln

Gly

Pro

Leu

Gly

520

Phe

Glu

Tyr

Glu

Asn

600

Ser

His

Gly

Glu

Gly
680

Lys
Lys
Tle
425
Glu
Pro
Val
Phe
Arg
505
Gln
Gly
Phe
Ser
Tle
585
Val
Pro
Thr
Ser
Ser

665
Ala

84

Ala
Phe
410
Leu
Gln
Leu
Pro
Leu
490
Gly
Leu
Arg
Ser
Ala
570
Tyr
Arg
Ala
Leu
Gly
650

Arg

Ala

Val
395
His
Lys
Val
Pro
Ala
475
His
Arg
Leu
Tyr
Gly
555
Arg
Ser
Ile
Asp
Gly
635
Ala

Phe

Asn

380
Val

Ala
Gln
Ala
Met
460
Val
Thr
Leu
Tle
Gly
540
Asp
Gly
Ser
Met
Ser
620
Ala
Ala

Arg

Ala

Tyr
Lys
Val
Leu
445
Asp
Glu
Lys
Pro
Arg
525
Asp
Leu
Asp
Glu
Arg
605
Pro
Leu
Ser

Arg

Leu
685

Val

Thr

Asp

430

Thr

Ser

Phe

Glu

Ala

510

Leu

Val

Lys

Tyr

590

Val

Phe

Val

Ser

Gln

670

Ser

Ser
Ser
415
Ser
His
Ser
Ser
Asp
495
Val
Ser
Val
Glu
Tle
575
Asn
Glu
Arg
Asp
Arg
655

Leu

Gly

Leu
400
Pro
Pro
Pro
Ala
Phe
480
Thr
Val
His
Leu
Arg
560
Arg
Asp
Phe
His
His
640
Leu

Ala

Asp
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Val Trp Asn

690

<210> 3
<211> 800
<212> PRT
213> A
<400> 3
Met Glu Arg

1
Arg

His
Ala
Arg
65

Ala
Phe
Asp
Asp
Leu
145
Ser
Gln
Asp
Thr
Leu

225
Thr

Ser
Leu
His
50

Pro
Ala
Leu
Ser
Phe
130
Gln
Leu
Asp
Thr
Leu
210

Glu

Gly

Ser
Glu
35

Phe
Arg
Pro
Leu
Val
115
His
Phe
Arg
Tle
His
195
His
Asp

Glu

Ile

Leu
Gln
20

Glu
Cys
Gln
Tyr
Gly
100
Leu
Gln
Leu
Glu
Arg
180
Tyr
Trp

Pro

Leu

Asp

Pro

Pro

Leu

85

Val

Gly

Gly

Arg

165

Ala

Val

Val

Val
245

Asn

Gly
Val
Glu
Met
Asn
70

Val
Val
Val
Arg
Glu
150
Val
Ala
Gly
Asp
Val

230
Tyr

Asn
695

Leu
Tyr
Glu
Glu
55

Leu
Leu
Ala
Ser
Leu
135
Gly
Ala
Leu
Leu
Glu
215

Tyr

Ala

Phe

Phe
Gln
Asp
40

Leu
Tle
Thr
Phe
Glu
120
Tyr
Arg
Gly
Ser
Gln
200
Ala

Cys

His

Gln
Arg
25

Gly
Arg
Pro
Ala
Arg
105
Asp
Trp
Leu
Ser
Arg
185
Phe
Gly

Pro

Tyr

85

Arg
10

Val
Glu
Gly
Trp
Leu
90

Gly
Val
Ser
Glu
Ala
170
Gln
Pro
Lys

Tyr

Gly
250

Ala
Glu
Glu
Pro
Ala
75

Leu
Ser
Asn
Asp
Asp
155
Gly
Lys
Asp
Val
Ser

235
Arg

Gln
Gly
Gly
Glu
60

Ala
Ile
Cys
Tyr
Leu
140
Thr
Met
Leu
Pro
Gly
220

Ala

Pro

Gln
Pro
Ala
45

Pro
Ala
Phe
Gln
Glu
125
Gln
Tle
Ala
Asp
Ala
205
Glu

Ile

Glu

Leu
Arg
30

Glu
Leu
Gly
Thr
Ala
110

Pro

Ala

Ala
His
190
His
Gln

Gly

Asp

Ser
15

Lys
Thr
Gly
Arg
Gly
95

Cys
Asp
Met
Gln
Leu
175
Val
Pro
Leu

Asn

Leu
255

Pro
Gly
Leu
Ser
Arg
80

Ala
Gly
Leu
Phe
Thr
160
Thr
Thr
Asn
Pro
Val

240
Gln
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Asp Leu Arg

Arg
Phe
Gln
305
His
Phe
Ile
Lys
Gly
385
Asn
Glu
Asp
Leu
Arg
465
Gly
His
Asp
Glu
Leu

545
Ile

Val
Gly
290
Asp
Val
Asn
Pro
Leu
370
Ser
Asn
Gly
Ala
Leu
450
Pro
Ser
Leu
Asp
Ser
530

Tyr

Arg

Gly
275
Ala
Pro
His
Gln
Ala
355
Lys
Pro
His
Arg
Trp
435
Glu
Arg
Val
Lys
Lys
515
Val

Glu

Pro

Ala
260
Val
Gln
Pro
Leu
Thr
340
Gln
Gly
Tyr
Arg
Ser
420
Gly
Leu
Arg
Gly
Ala
500
Phe
Leu

Gln

Leu

Arg

Ile

Gly

Lys

Gly

325

Gln

Pro

Pro

His

Thr

405

Glu

Pro

Val

Ser

Ser

485

Val

His

Lys

Val

Pro

Gly
Ser
Val
Pro
310
Thr
Phe
Tle
Val
Leu
390
Ser
Pro
Gly
Arg
Leu
470
Thr
Val
Ala
Gln
Val

550
Met

Val
Phe
Leu
295
Ser
Gly
Pro
Ser
Ala
375
Gly
Thr
Asp
Ala
Thr
455
Leu
Glu
Tyr
Lys
Val
535

Phe

Asp

Asp
Ala
280
Tle
Leu
Asp
Pro
Ala
360
Pro
Pro
Pro
His
Ala
440
Phe
Phe
Trp
Val
Thr
520
Asp

Thr

Ser

Pro
265
Gln
Tyr
Ser
Pro
Val
345
Asp
Gln
Gly
Tle
Tyr
425
Lys
Ser
Tle
Leu
Ser
505
Ser
Ser
Asn

Ser

86

Val

Lys

Pro

Ser

Tyr

330

Ala

Ile

Glu

Pro

Asn

410

Val

Ser

Ser

Ser

Glu

490

Leu

Pro

Pro

Pro

Ala

Gly
Val
Glu
Gln
315
Thr
Ser
Ala
Trp
Arg
395
Asn
Val
Ala
Met
Trp
475
Gly
Asp
Leu
Asn
Ser

555
Tyr

Arg
Thr
Pro
300
Gln
Pro
Ser
Ser
Gln
380
Leu
Tle
Tle
Val
Val
460
Asp
Tyr
Asn
Leu
His
540

Trp

Ser

Leu
Asn
285
Ala
Ala
Gly
Gly
Arg
365
Gly
Arg
Phe
Gly
Gly
445
Ser
Gly
Leu
Ala
Thr
525
Ser

Asp

Phe

Leu
270
Ala
Asp
Val
Phe
Leu
350
Leu
Ser
Leu
Gly
Ala
430
Thr
Asn
Gly
Ser
Val
510
Ser
Gly

Ala

Thr

Leu

Gln

Phe

Tyr

Pro

335

Pro

Leu

Leu

Val

Cys

415

Gln

Ala

Gly

Asp

Val

495

Leu

Leu

Gln

Glu

Ala

Val
Asp
Ser
Gly
320
Ser
Ser
Arg
Leu
Val
400
Tle
Arg
Tle
Phe
Phe
480
Leu
Gly
Tle
Thr
Val

560
Phe
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565 570 575
Val Gly Val Pro Ala Val Glu Phe Ser Phe Met Glu Asp Asp Gln Ala
580 585 590
Tyr Pro Phe Leu His Thr Lys Glu Asp Thr Tyr Glu Asn Leu His Lys
595 600 605
Val Leu Gln Gly Arg Leu Pro Ala Val Ala Gln Ala Val Ala Gln Leu
610 615 620
Ala Gly Gln Leu Leu Ile Arg Leu Ser His Asp Arg Leu Leu Pro Leu
625 630 635 640
Asp Phe Gly Arg Tyr Gly Asp Val Val Leu Arg His Ile Gly Asn Leu
645 650 655
Asn Glu Phe Ser Gly Asp Leu Lys Ala Arg Gly Leu Thr Leu Gln Trp
660 665 670
Val Tyr Ser Ala Arg Gly Asp Tyr Ile Arg Ala Ala Glu Lys Leu Arg
675 680 685
Gln Glu Ile Tyr Ser Ser Glu Glu Arg Asp Glu Arg Leu Thr Arg Met
690 695 700
Tyr Asn Val Arg Ile Met Arg Val Glu Phe Tyr Phe Leu Ser Gln Tyr
705 710 715 720
Val Ser Pro Ala Asp Ser Pro Phe Arg His Ile Phe Met Gly Arg Gly
725 730 735
Asp His Thr Leu Gly Ala Leu Leu Asp His Leu Arg Leu Leu Arg Ser
740 745 750
Asn Ser Ser Gly Thr Pro Gly Ala Thr Ser Ser Thr Gly Phe Gln Glu
755 760 765
Ser Arg Phe Arg Arg Gln Leu Ala Leu Leu Thr Trp Thr Leu Gln Gly
770 775 780
Ala Ala Asn Ala Leu Ser Gly Asp Val Trp Asn Ile Asp Asn Asn Phe
785 790 795 800
<210> 4
211> 798
<212> PRT
213> /MR
<400> 4
Met Glu Gln Arg Trp Gly Leu Leu Arg Arg Val Gln Gln Trp Ser Pro
1 5 10 15
Arg Pro Ser Gln Thr Ile Tyr Arg Arg Val Glu Gly Pro Gln Leu Glu
20 25 30
His Leu Glu Glu Glu Asp Arg Glu Glu Gly Ala Glu Leu Pro Ala Gln

87
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Phe
Gly
65

Pro
Leu
Val
Thr
Glu
145
Val
Lys
Val
Val
Glu
225
Val
Lys
Thr
Gly
Lys
305

Gly

Gln

Cys
50

Arg
Tyr
Gly
Leu
Leu
130
Gly
Ala
Leu
Gly
Asp
210
Val
Tyr
Gly
Ser
Val
290
Pro

Thr

Phe

35

Pro
Ser
Leu
Tyr
Val
115
Tyr
Arg
Gly
Ser
Leu
195
Ala
Tyr
Ala
Val
Phe
275
Leu
Gly

Gly

Pro

Met
Tle
Val
Val
100
Val
Trp
Met
Ser
Arg
180
Gln
Asp
Cys
His
Glu
260
Ala
Tle
Leu

Asp

Pro
340

Glu
Pro
Leu
85

Ala
Asp
Ser
Glu
Ala
165
Gln
Phe
Gly
Pro
Tyr
245
Leu
Gln
Tyr
Ser
Pro

325
Val

Leu
Ile
70

Ile
Phe
Glu
Asp
Asp
150
Arg
Lys
Pro
Ser
Tyr
230
Gly
Ala
Lys
Pro
Ser
310

Tyr

Glu

Lys
55

Pro
Thr
Arg
Asp
Leu
135
Thr
Met
Leu
Asp
Val
215
Ser
Arg
Gly
Val
Asp
295
His
Thr

Ser

40
Gly

Trp

Leu

Gly

Val

120

Gln

Ile

Ala

Pro
200
Gln
Ala
Ser
Ser
Ala
280
Pro
Gln

Pro

Ser

Pro
Ala
Leu
Ser
105
Asn
Ala
Arg
Thr
His
185
Ala
Glu
Thr
Glu
Leu
265
Val
Ser
Ala

Gly

Gly
345

88

Glu
Ala
Tle
90

Cys
Pro
Met
Leu
Leu
170
Val
His
Gln
Gly
Asp
250
Leu
Ala
Asp
Val
Phe

330
Leu

His
Ala
75

Phe
Gln
Glu
Phe
Thr
155
Val
Trp
Ala
Leu
Asn
235
Leu
Leu
Gln
Phe
Tyr
315

Pro

Pro

Leu
60

Gly
Thr
Ala
Asp
Leu
140
Ser
Gln
Thr
Asn
Pro
220
Ala
Gln
Val
Asp
Ser
300
Gly

Ser

Ser

45
Gly

Arg

Gly

Cys

Ser

125

Leu

Asp

Asp

Thr

205

Leu

Thr

Asp

Arg

Phe

285

Gln

His

Phe

Ile

Ser
Lys
Ala
Gly
110

Gly

Phe

Ile
Thr
190
Leu
Glu
Gly
Leu
Val
270
Gly
Asp
Val

Asn

Pro
350

Cys
Ala
Phe
95

Asp
Arg
Leu
Glu
Leu
175
His
His
Asp
Lys
Lys
255
Gly
Ala
Pro
His
Gln

335
Ala

Pro
Ala
80

Leu
Ser
Thr
Gly
160
Asp
Tyr
Trp
Pro
Leu
240
Ala
Tle
Gln
His
Leu
320

Thr

Gln
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Pro
Pro
Arg
385
Val
Glu
Pro
Val
Ser
465
Ala
Val
His
Lys
Val
545
Pro
Ala
His
Arg
Leu
625

Tyr

Gly

Tle
Val
370
Leu
Ser
Pro
Gly
Arg
450
Leu
Thr
Val
Ala
Gln
530
Ala
Met
Val
Thr
Leu
610
Tle

Gly

Asp

Ser
355
Ala
Gly
Thr
Asp
Ala
435
Thr
Leu
Glu
Tyr
Lys
515
Val
Leu
Asp
Glu
Lys
595
Pro
Arg

Asp

Leu

Ala

Pro

Pro

Pro

His

420

Ala

Phe

Phe

Trp

Val

500

Thr

Asp

Thr

Ser

Phe

580

Glu

Ala

Leu

Val

Lys

Asp
Gln
Gly
Tle
405
Tyr
Lys
Ser
Tle
Leu
485
Ser
Ser
Ser
His
Ser
565
Ser
Asp
Val
Ser
Val

645
Glu

Tle
Glu
Pro
390
Ser
Val
Ser
Ser
Ser
470
Glu
Leu
Pro
Pro
Pro
550
Ala
Phe
Thr
Val
His
630

Leu

Arg

Ala
Trp
375
Asp
Asn
Val
Ala
Met
455
Trp
Gly
Asp
Leu
Asn
535
Ser
Tyr
Met
Tyr
Gln
615
Asp

Arg

Gly

Asp
360
Lys
Leu
Tle
Tle
Val
440
Val
Asp
Tyr
Asn
Leu
520
His
Trp
Ser
Glu
Glu
600
Ala
His
His

Leu

Gln Leu Leu

Gly

Arg

Phe

Gly

425

Gly

Ser

Gly

Leu

Ser

505

Val

Ser

Asp

Phe

Asp

585

Asn

Val

Leu

Ile

Thr

89

His
Leu
Ala
410
Ala
Thr
Asn
Gly
Ser
490
Val
Ser
Gly
Ala
Thr
570
Asp
Leu
Ala
Leu
Gly

650
Leu

Leu
Val
395
Cys
Gln
Ala
Gly
Asp
475
Val
Leu
Leu
Gln
Glu
555
Ala
Arg
His
Gln
Pro
635

Asn

Gln

Arg
Ser
380
Val
Tle
Arg
Tle
Phe
460
Phe
Leu
Gly
Tle
Thr
540
Val
Phe
Val
Lys
Leu
620
Leu

Leu

Trp

Lys
365
Gly
Asn
Glu
Asp
Leu
445
Arg
Gly
His
Asp
Glu
525
Leu
Ile
Ala
Tyr
Met
605
Ala
Asp

Asn

Val

Leu

Ser

Asn

Gly

Ala

430

Leu

Pro

Ser

Leu

Gly

510

Asn

Gln

Gly

Pro

590

Leu

Gly

Phe

Glu

Tyr

Thr
Pro
His
Phe
415
Trp
Glu
Arg
Val
Lys
495
Lys
Tle
Glu
Pro
Val
57h
Phe
Arg
Gln
Gly
Phe

655

Ser

Gly
Tyr
Arg
400
Ala
Gly
Leu
Arg
Gly
480
Ala
Phe
Leu
Gln
Leu
560
Pro
Leu
Gly
Leu
Arg
640

Ser

Ala
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Arg

Ser

Ile

705

Asp

Gly

Ala

Phe

Asn
785

Gly
Ser
690
Met
Ser
Ala
Ala
Arg

770
Ala

<210> 5

211> 94

Asp
675
Glu
Arg
Pro
Leu
Ser
755

Arg

Leu

<212> PRT
213> A
<400> 5
Tyr Cys Pro

1
Ala

Val

Phe

Leu

65

Ser

His
Asp
Ala
50

Ile

Leu

<210> 6
<211> 186
<212> PRT
213> AN
<400> 6

Tyr
Pro
35

Gln

Tyr

Ser

660
Tyr

Arg

Val

Phe

Val

740

Ser

Gln

Ser

Tyr
Gly
20

Val
Lys

Pro

Ser

Ile

Asn

Glu

Arg

725

Asp

Arg

Leu

Gly

Ser

Arg

Gly

Val

Glu

Gln
85

Arg

Asp

Phe

710

His

His

Leu

Ala

Asp
790

Ala

Pro

Arg

Thr

Pro

70
Gln

Ala
Glu
695
Tyr
Tle
Leu
Thr
Leu

775
Val

Ile
Glu
Leu
Asn
55

Ala

Ala

Ala
680
Arg
Phe
Phe
Arg
Ala
760

Leu

Trp

Gly
Asp
Leu
40

Ala

Asp

Val

665
Glu

Leu

Leu

Leu

Met

745

Gly

Thr

Asn

Asn
Leu

25
Leu

Gln

Phe

Tyr

90

Lys

Met

Ser

Gly

730

Leu

Leu

Trp

Ile

Val
10

Gln
Val
Asp

Ser

Gly
90

Leu

Arg

Gln

715

Gln

Arg

Gly

Thr

Asp
795

Thr

Asp

Arg

Phe

Gln

75
His

Arg
Met
700
Tyr
Gly
Ala
Phe
Leu

780

Asn

Gly
Leu
Val
Gly
60

Asp

Val

Lys
685
Tyr
Val
Asp
Asp
Gln
765

Gln

Asn

Glu
Arg
Gly
45

Ala

Pro

His

670
Glu

Asn

Ser

His

Gly

750

Glu

Gly

Phe

Leu
Ala
30

Val
Gln

Pro

Leu

Tle
Val
Pro
Thr
735
Ser

Ser

Ala

Val
15

Arg
Ile

Gly

Lys

Tyr
Arg
Ala
720
Leu
Gly

Arg

Ala

Tyr

Gly

Ser

Val

Pro
80



CN 112236166 A

.1l

%=

12/148 51

Gly
1
Ala
Leu
Pro
Ser
65
Leu
Asp
Ser
Tyr
Arg
145

Gly

Pro

Arg
Trp
Glu
Arg
50

Val
Lys
Lys
Val
Glu
130
Pro

Val

Phe

210> 7
<211> 126
<212> PRT
213> A
<400> 7
Leu Lys Ala

1

Ser
Gly
Leu
35

Arg
Gly
Ala
Phe
Leu
115
Gln
Leu

Pro

Leu

Asp Tyr Ile

Glu Glu Arg

35

Arg Val Glu

50

Pro Phe Arg

65

Glu

Pro

20

Val

Ser

Ser

Val

His

100

Lys

Val

Pro

Ala

His
180

Phe

His

Pro

Gly

Arg

Leu

Thr

Val

85

Ala

Gln

Val

Met

Val

165
Thr

Gly

Ala

Glu

Tyr

Ile

Asp
Ala
Thr
Leu
Glu
70

Tyr
Lys
Val
Phe
Asp
150

Glu

Lys

Leu

Ala

Arg

Phe

Phe
70

His
Ala
Phe
Phe
55

Trp
Val
Thr
Asp
Thr
135
Ser

Phe

Glu

Thr

Glu

Leu

Leu

55
Met

Tyr
Lys
Ser
40

Tle
Leu
Ser
Ser
Ser
120
Asn
Ser

Ser

Asp

Leu
Lys
Thr

40

Ser

Gly

Val
Ser
25

Ser
Ser
Glu
Leu
Pro
105
Pro
Pro
Ala

Phe

Thr
185

Gln
Leu
25

Arg

Gln

Arg

91

Val
10

Ala
Met
Trp
Gly
Asp
90

Leu
Asn
Ser
Tyr
Met

170
Tyr

Trp
10

Arg
Met

Tyr

Gly

Ile

Val

Val

Asp

Tyr

75

Asn

Leu

His

Trp

Ser

155
Glu

Val

Gln

Tyr

Val

Asp
75

Gly
Gly
Ser
Gly
60

Leu
Ala
Thr
Ser
Asp
140

Phe

Asp

Tyr

Glu

Asn

Ser

60
His

Ala
Thr
Asn
45

Gly
Ser
Val
Ser
Gly
125
Ala

Thr

Asp

Ser
Tle
Val
45

Pro

Thr

Gln
Ala
30

Gly
Asp
Val
Leu
Leu
110
Gln
Glu

Ala

Gln

Ala
Tyr
30

Arg

Ala

Leu

Arg
15

Tle
Phe
Phe
Leu
Gly
95

Tle
Thr
Val

Phe

Ala
175

15

Ser

Ile

Gly

Asp

Leu

Arg

Gly

His

80

Asp

Glu

Leu

Ile

Val

160
Tyr

Gly

Ser

Met

Ser

Ala
80
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Leu Leu Asp His Leu Arg Leu Leu Arg Ser Asn Ser Ser Gly Thr Pro
85 90 95
Gly Ala Thr Ser Ser Thr Gly Phe Gln Glu Ser Arg Phe Arg Arg Gln
100 105 110
Leu Ala Leu Leu Thr Trp Thr Leu Gln Gly Ala Ala Asn Ala
115 120 125
<210> 8
<211> 2538
<212> PRT
213> BN
<400> 8
Gly Thr Thr Cys Gly Thr Thr Gly Cys Ala Ala Cys Ala Ala Ala Thr
1 5 10 15
Thr Gly Ala Thr Gly Ala Gly Cys Ala Ala Thr Gly Cys Thr Thr Thr
20 25 30
Thr Thr Thr Ala Thr Ala Ala Thr Gly Cys Cys Ala Ala Cys Thr Thr
35 40 45
Thr Gly Thr Ala Cys Ala Ala Ala Ala Ala Ala Gly Thr Thr Gly Gly
50 55 60
Cys Ala Cys Cys Ala Thr Gly Gly Ala Gly Cys Gly Gly Cys Thr Thr
65 70 75 80
Thr Gly Gly Gly Gly Thr Cys Thr Ala Thr Thr Cys Cys Ala Gly Ala
85 90 95
Gly Ala Gly Cys Gly Cys Ala Ala Cys Ala Ala Cys Thr Gly Thr Cys
100 105 110
Cys Cys Cys Ala Ala Gly Ala Thr Cys Cys Thr Cys Thr Cys Ala Gly
115 120 125
Ala Cys Cys Gly Thr Cys Thr Ala Cys Cys Ala Gly Cys Gly Thr Gly
130 135 140
Thr Gly Gly Ala Ala Gly Gly Cys Cys Cys Cys Cys Gly Gly Ala Ala
145 150 155 160
Ala Gly Gly Gly Cys Ala Cys Cys Thr Gly Gly Ala Gly Gly Ala Gly
165 170 175
Gly Ala Ala Gly Ala Gly Gly Ala Ala Gly Ala Cys Gly Gly Gly Gly
180 185 190
Ala Gly Gly Ala Gly Gly Gly Gly Gly Cys Gly Gly Ala Gly Ala Cys
195 200 205
Ala Thr Thr Gly Gly Cys Cys Cys Ala Cys Thr Thr Cys Thr Gly Cys
210 215 220
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Cys Cys Cys

225
Gly

Cys
Cys
Gly
Gly
305
Cys
Thr
Gly
Thr
Gly
385
Cys
Gly
Thr
Cys
Gly
465
Gly
Gly

Gly

Ala

Cys
Thr
Cys
Gly
290
Ala
Thr
Gly
Gly
Ala
370
Gly
Gly
Thr
Cys
Cys
450
Gly
Cys
Thr

Gly

Gly

Cys
Cys
Ala
275
Gly
Gly
Gly
Cys
Cys
355
Cys
Thr
Gly
Gly
Ala
435
Thr
Cys
Gly
Thr
Gly

515
Gly

Ala
Cys
Thr
260
Ala
Cys
Gly
Gly
Thr
340
Cys
Gly
Cys
Ala
Gly
420
Ala
Gly
Ala
Ala
Cys
500

Gly

Ala

Thr
Thr
245
Ala
Ala
Gly
Gly
Thr
325
Gly
Thr
Thr
Cys
Gly
405
Thr
Cys
Gly
Gly
Cys
485
Cys

Ala

Cys

Gly
230
Gly
Gly
Cys
Gly
Cys
310
Cys
Ala
Thr
Cys
Thr
390
Ala
Cys
Thr
Ala
Ala
470
Cys
Thr

Gly

Ala

Gly

Ala

Ala

Cys

Cys

295

Thr

Cys

Thr

Cys

Gly

375

Gly

Cys

Ala

Ala

Thr

455

Cys

Thr

Gly

Gly

Cys

Ala
Gly
Cys
Thr
280
Ala
Gly
Thr
Cys
Cys
360
Cys
Cys
Thr
Gly
Thr
440
Thr
Thr
Cys
Cys
Gly

520
Cys

Gly
Cys
Cys
265
Cys
Gly
Cys
Gly
Thr
345
Thr
Cys
Cys
Cys
Thr
425
Gly
Thr
Cys
Cys
Ala
505
Gly

Ala

93

Cys
Cys
250
Cys
Ala
Cys
Cys
Ala
330
Thr
Ala
Thr
Ala
Thr
410
Gly
Ala
Cys
Thr
Ala
490
Gly

Cys

Thr

Thr
235
Cys
Ala
Thr
Ala
Cys
315
Cys
Cys
Cys
Thr
Gly
395
Gly
Ala
Gly
Cys
Ala
475
Gly
Thr

Gly

Cys

Gly

Cys

Gly

Thr

Gly

300

Cys

Gly

Ala

Thr

Cys

380

Gly

Thr

Gly

Cys

Ala

460

Cys

Gly

Thr

Cys

Ala

Ala
Thr
Gly
Cys
285
Gly
Cys
Gly
Cys
Gly
365
Cys
Cys
Gly
Gly
Cys
445
Cys
Thr
Cys
Cys
Cys

525
Gly

Gly
Gly
Cys
270
Cys
Ala
Thr
Cys
Thr
350
Gly
Gly
Gly
Thr
Ala
430
Thr
Cys
Gly
Cys
Cys
510

Thr

Gly

Gly
Gly
255
Ala
Cys
Cys
Ala
Cys
335
Gly
Gly
Ala
Thr
Thr
415
Thr
Gly
Ala
Gly
Ala
495
Thr

Gly

Cys

Gly
240
Gly
Gly
Thr
Gly
Cys
320
Cys
Gly
Cys
Gly
Gly
400
Gly
Gly
Ala
Gly
Ala
480
Thr
Gly

Gly

Ala
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Ala
545
Cys
Cys
Gly
Gly
Ala
625
Gly
Thr
Thr
Cys
Thr
705
Gly
Gly
Cys
Cys
Cys
785
Cys

Ala

Cys

530
Ala

Gly
Cys
Ala
Cys
610
Gly
Thr
Ala
Cys
Cys
690
Gly
Gly
Cys
Cys
Cys
770
Ala
Thr

Cys

Cys

Cys
Gly
Gly
Cys
595
Gly
Ala
Gly
Cys
Cys
675
Cys
Gly
Ala
Thr
Thr
755
Thr
Ala
Gly

Gly

Thr
835

Cys
Gly
Gly
580
Thr
Gly
Ala
Gly
Gly
660
Cys
Cys
Gly
Ala
Gly
740
Gly
Ala
Cys
Gly
Gly

820
Gly

Ala
Thr
565
Gly
Cys
Cys
Gly
Ala
645
Thr
Gly
Ala
Thr
Gly
725
Cys
Ala
Cys
Gly
Thr
805

Gly

Cys

Gly
550
Gly
Ala
Ala
Gly
Cys
630
Cys
Gly
Gly
Ala
Cys
710
Gly
Cys
Cys
Ala
Thr
790
Gly

Cys

Ala

535
Cys

Gly
Thr
Gly
Cys
615
Thr
Cys
Gly
Ala
Cys
695
Gly
Thr
Gly
Gly
Gly
775
Cys
Thr

Gly

Gly

Cys
Cys
Gly
Gly
600
Thr
Gly
Gly
Gly
Thr
680
Ala
Ala
Cys
Cys
Thr
760
Cys
Ala
Ala

Gly

Gly
840

Thr
Ala
Gly
585
Ala
Cys
Gly
Ala
Gly
665
Cys
Cys
Thr
Gly
Thr
745
Cys
Gly
Cys
Cys
Cys

825
Ala

94

Thr
Gly
570
Cys
Cys
Thr
Ala
Cys
650
Cys
Cys
Cys
Gly
Gly
730
Gly
Thr
Cys
Gly
Gly
810

Cys

Cys

Cys
555
Gly
Cys
Ala
Cys
Cys
635
Ala
Thr
Gly
Cys
Ala
715
Ala
Gly
Ala
Cys
Gly
795
Cys

Cys

Cys

540
Gly

Cys
Gly
Thr
Cys
620
Cys
Cys
Gly
Gly
Thr
700
Gly
Gly
Ala
Cys
Ala
780
Gly
Cys

Gly

Thr

Gly
Thr
Cys
Thr
605
Cys
Ala
Gly
Cys
Cys
685
Gly
Gly
Ala
Gly
Thr
765
Thr
Ala
Cys

Ala

Gly
845

Gly
Cys
Thr
590
Cys
Gly
Cys
Cys
Ala
670
Thr
Cys
Cys
Gly
Gly
750
Gly
Cys
Gly
Ala
Ala

830
Cys

Ala
Gly
575
Cys
Gly
Cys
Gly
Ala
655
Ala
Cys
Ala
Cys
Cys
735
Ala
Cys
Gly
Ala
Cys
815

Gly

Gly

Ala
560
Gly
Thr
Cys
Cys
Thr
640
Cys
Thr
Ala
Cys
Gly
720
Ala
Cys
Cys
Gly
Gly
800
Thr

Ala

Gly
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Gly

Cys

865

Gly

Gly

Ala

Thr

Cys

945

Ala

Cys

Cys

Cys

Thr

Ala

Ala

Gly

Ala

Cys

Cys

Thr

Thr

Cys
850
Ala
Cys
Thr
Gly
Cys
930
Ala
Cys
Thr

Cys

Cys

1010

Gly

1025

Cys

1040

Cys

1055

Cys

1070

Thr

1085

Thr

1100

Ala

1115

Cys

1130

Cys

Cys

Gly

Thr

Gly

Ala

915

Ala

Ala

Cys

Thr

Cys

995

Ala

Thr

Cys

Cys

Thr

Cys

Cys

Gly

Cys

Ala

Ala

Thr

Gly

Ala

900

Ala

Gly

Gly

Cys

Cys

980

Ala

Gly

Ala

Thr

Cys

Thr

Ala

Cys

Gly

Cys

Gly

Gly

Gly

Gly

885

Thr

Gly

Gly

Gly

Ala

965

Thr

Ala

Cys

Thr

Gly

Cys

Cys

Ala

Ala

Cys

Ala

Thr

Gly

Gly

870

Thr

Cys

Gly

Ala

Ala

950

Gly

Cys

Gly

Cys

Gly

Gly

Thr

Cys

Ala

Gly

Cys

Gly

Gly

Gly
855
Gly

Gly

Ala

Thr

Cys
935
Gly

Ala

Cys

Cys

Ala
1015
Gly
1030
Gly
1045
Ala
1060
Cys
1075
Cys
1090
Thr
1105
Thr
1120
Cys
1135
Cys

Gly Cys Gly Thr

Cys Cys
Cys Gly
Gly Cys
905
Gly Ala
920
Thr Thr
Thr Gly
Gly Cys
Cys Ala
985
Cys Ala
1000
Gly Cys
Ala Cys
Ala Ala
Cys Ala
Thr Thr
Cys Cys
Thr Gly
Thr Cys
Cys Cys

Ala Gly

95

Gly

Cys

890

Thr

Cys

Cys

Cys

Cys

970

Gly

Ala

Ala

Ala

Cys

Cys

Cys

Ala

Cys

Cys

Ala

Ala

Cys

875

Gly

Thr

Cys

Gly

Thr

955

Ala

Gly

Gly

Gly

Thr

Thr

Ala

Cys

Gly

Ala

Cys

Gly

Cys

Gly
860
Cys
Thr
Cys
Ala
Gly
940
Cys
Gly
Ala

Cys

Gly

1020

Gly

1035

Gly

1050

Cys

1065

Thr

1080

Thr

1095

Thr

1110

Ala

1125

Cys

1140

Ala

Gly Ala
Thr Gly
Gly Gly
Gly Cys
910
Ala Thr
925
Gly Gly
Ala Thr
Cys Gly
Cys Cys
990
Cys Thr
1005
Cys Ala
Thr Gly
Gly Ala
Cys Thr
Thr Cys
Thr Cys
Cys Ala
Gly Cys

Cys Cys

Thr Thr

Thr

Cys

Gly

895

Cys

Gly

Cys

Ala

Gly

975

Cys

Gly

Gly

Cys

Gly

Gly

Ala

Cys

Thr

Ala

Ala

Gly

Cys
Thr
880
Gly
Cys
Cys
Thr
Thr
960
Ala

Ala

Thr
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Cys

Gly

Cys

Ala

Thr

Ala

Gly

Thr

Ala

Cys

Thr

Gly

Ala

Thr

Ala

Gly

Cys

Thr

Thr

1145
Cys Thr
1160
Gly Ala
1175
Thr Gly
1190
Ala Thr
1205
Cys Cys
1220
Thr Cys
1235
Gly Cys
1250
Ala Gly
1265
Cys Ala
1280
Cys Ala
1295
Cys Gly
1310
Cys Cys
1325
Thr Cys
1340
Cys Gly
1355
Thr Gly
1370
Ala Gly
1385
Thr Gly
1400
Ala Cys
1415
Gly Cys
1430

Cys

Ala

Thr

Gly

Thr

Ala

Cys

Thr

Gly

Thr

Gly

Gly

Ala

Gly

Cys

Cys

Thr

Thr

Gly

Cys

Gly

Gly

Gly

Ala

Cys

Ala

Gly

Gly

Cys

Cys

Cys

Cys

Gly

Ala

Ala

Gly

Cys

Gly

Cys

Cys

Gly

Cys

Gly

Cys

Cys

Gly

Ala

Ala

Thr

Thr

Thr

Gly

Thr

Gly

Gly

Cys

Ala

1150
Gly Cys
1165
Thr Cys
1180
Cys Cys
1195
Ala Gly
1210
Gly Cys
1225
Thr Gly
1240
Gly Ala
1255
Thr Cys
1270
Cys Cys
1285
Ala Cys
1300
Gly Cys
1315
Cys Ala
1330
Ala Cys
1345
Cys Cys
1360
Gly Gly
1375
Cys Thr
1390
Gly Gly
1405
Thr Gly
1420
Cys Cys
1435

Cys

Ala

Cys

Gly

Thr

Gly

Cys

Ala

Thr

Ala

Ala

Gly

Gly

Cys

Gly

Ala

Ala

Gly

Thr

96

Thr

Ala

Cys

Gly

Cys

Gly

Thr

Ala

Cys

Ala

Thr

Ala

Thr

Ala

Gly

Ala

Cys

Ala

Thr

Gly

Ala

Cys

Gly

Cys

Cys

Thr

Cys

Cys

Cys

Cys

Gly

Thr

Gly

Cys

Ala

Gly

Gly

Thr

1155
Cys Thr
1170
Gly Gly
1185
Cys Ala
1200
Ala Gly
1215
Cys Cys
1230
Cys Cys
1245
Cys Gly
1260
Ala Ala
1275
Ala Cys
1290
Ala Thr
1305
Gly Ala
1320
Cys Cys
1335
Gly Thr
1350
Ala Gly
1365
Cys Cys
1380
Thr Cys
1395
Gly Cys
1410
Cys Thr
1425
Thr Cys
1440

Gly

Cys

Ala

Cys

Thr

Cys

Gly

Thr

Cys

Cys

Ala

Ala

Cys

Gly

Ala

Cys

Thr

Gly

Cys

Ala

Cys

Gly

Cys

Thr

Gly

Cys

Cys

Cys

Thr

Gly

Gly

Ala

Gly

Gly

Gly

Ala

Gly

Thr
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Cys

Gly

Gly

Thr

Gly

Thr

Gly

Thr

Thr

Ala

Ala

Ala

Cys

Thr

Thr

Ala

Cys

Ala

Ala

Ala

Cys Ala
1445
Cys Thr
1460
Ala Ala
1475
Cys Ala
1490
Thr Gly
1505
Gly Gly
1520
Gly Cys
1535
Cys Ala
1550
Cys Ala
1565
Cys Gly
1580
Cys Gly
1595
Thr Gly
1610
Cys Ala
1625
Thr Cys
1640
Thr Gly
1655
Gly Cys
1670
Cys Ala
1685
Gly Ala
1700
Gly Gly
1715
Thr Cys

Thr

Thr

Gly

Gly

Ala

Gly

Thr

Gly

Ala

Thr

Cys

Ala

Ala

Thr

Ala

Ala

Ala

Cys

Thr

Cys

Gly

Cys

Thr

Cys

Cys

Cys

Ala

Cys

Ala

Gly

Ala

Cys

Gly

Gly

Gly

Gly

Cys

Thr

Gly

Cys

Gly

Cys

Cys

Thr

Thr

Thr

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Ala

Ala

Gly

Cys

Cys

Gly

Ala

Thr Gly
1450
Gly Gly
1465
Thr Cys
1480
Gly Gly
1495
Thr Thr
1510
Cys Cys
1525
Ala Gly
1540
Thr Gly
1555
Cys Cys
1570
Gly Cys
1585
Thr Gly
1600
Ala Gly
1615
Cys Cys
1630
Cys Ala
1645
Gly Thr
1660
Thr Gly
1675
Ala Cys
1690
Thr Cys
1705
Thr Gly
1720
Gly Cys

Ala Gly Cys

Cys

Cys

Gly

Gly

Ala

Gly

Cys

Gly

Cys

Cys

Thr

Ala

Ala

Gly

Gly

Ala

Thr

Thr

Thr

97

Cys

Thr

Ala

Gly

Cys

Gly

Thr

Thr

Thr

Thr

Thr

Gly

Gly

Thr

Ala

Gly

Ala

Thr

Gly

Cys

Cys

Cys

Ala

Gly

Cys

Gly

Ala

Gly

Gly

Thr

Cys

Thr

Cys

Thr

Thr

Thr

Cys

Gly

Ala Ala
1455
Cys Gly
1470
Thr Thr
1485
Gly Gly
1500
Ala Gly
1515
Gly Ala
1530
Thr Ala
1545
Cys Ala
1560
Gly Thr
1575
Gly Ala
1590
Gly Gly
1605
Cys Ala
1620
Cys Cys
1635
Cys Thr
1650
Cys Thr
1665
Thr Cys
1680
Gly Gly
1695
Gly Ala
1710
Ala Cys
1725
Gly Ala

Cys

Cys

Cys

Thr

Cys

Gly

Cys

Cys

Gly

Cys

Gly

Thr

Cys

Cys

Gly

Thr

Gly

Ala

Cys

Thr

Gly

Ala

Ala

Gly

Gly

Thr

Cys

Cys

Thr

Ala

Gly

Gly

Cys

Ala

Ala

Cys

Cys

Cys

Ala

Gly
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Cys

Cys

Gly

Thr

Gly

Ala

Ala

Ala

Cys

Ala

Ala

Gly

Cys

Ala

Thr

Gly

Thr

Gly

Thr

1730
Thr Gly
1745
Cys Cys
1760
Cys Ala
1775
Cys Ala
1790
Ala Gly
1805
Gly Thr
1820
Gly Gly
1835
Cys Cys
1850
Ala Ala
1865
Thr Gly
1880
Gly Gly
1895
Cys Cys
1910
Cys Cys
1925
Gly Cys
1940
Cys Cys
1955
Cys Cys
1970
Gly Cys
1985
Cys Cys
2000
Cys Gly
2015

Ala

Thr

Gly

Cys

Thr

Thr

Ala

Cys

Ala

Ala

Thr

Thr

Ala

Thr

Thr

Ala

Cys

Gly

Thr

Gly

Ala

Thr

Gly

Cys

Cys

Cys

Ala

Gly

Gly

Gly

Gly

Gly

Cys

Cys

Cys

Cys

Cys

Cys

Gly

Cys

Gly

Gly

Cys

Thr

Gly

Thr

Gly

Ala

Cys

Cys

Gly

Gly

Ala

Gly

Cys

Thr

Cys

1735
Thr Gly
1750
Cys Cys
1765
Cys Cys
1780
Cys Cys
1795
Cys Thr
1810
Cys Cys
1825
Ala Cys
1840
Thr Cys
1855
Ala Gly
1870
Ala Cys
1885
Thr Gly
1900
Cys Cys
1915
Cys Cys
1930
Cys Ala
1945
Thr Cys
1960
Ala Thr
1975
Thr Cys
1990
Ala Cys
2005
Thr Cys
2020

Ala

Ala

Thr

Thr

Gly

Thr

Cys

Cys

Gly

Cys

Cys

Gly

Gly

Gly

Cys

Cys

Gly

Gly

Ala

98

Thr

Thr

Ala

Thr

Cys

Thr

Ala

Thr

Ala

Thr

Ala

Cys

Thr

Gly

Gly

Gly

Ala

Gly

Gly

Cys

Gly

Thr

Thr

Cys

Thr

Gly

Gly

Cys

Gly

Ala

Cys

Gly

Gly

Gly

Cys

Cys

Gly

Gly

1740
Cys Gly
1755
Gly Ala
1770
Thr Cys
1785
Gly Thr
1800
Gly Thr
1815
Ala Thr
1830
Gly Cys
1845
Cys Ala
1860
Ala Cys
1875
Cys Ala
1890
Gly Gly
1905
Gly Thr
1920
Gly Cys
1935
Cys Ala
1950
Cys Thr
1965
Cys Thr
1980
Thr Thr
1995
Gly Ala
2010
Cys Ala
2025

Gly

Cys

Cys

Gly

Cys

Gly

Cys

Cys

Thr

Thr

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Cys

Cys

Cys

Ala

Thr

Gly

Gly

Gly

Thr

Ala

Thr

Ala

Cys

Gly

Cys

Cys

Ala

Cys

Gly

Gly

Ala
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Thr

Ala

Thr

Thr

Thr

Gly

Cys

Gly

Gly

Ala

Gly

Gly

Ala

Cys

Cys

Thr

Thr

Ala

Thr

Gly

Cys Gly
2030
Gly Thr
2045
Cys Ala
2060
Gly Ala
2075
Gly Thr
2090
Gly Gly
2105
Gly Gly
2120
Gly Cys
2135
Cys Thr
2150
Cys Gly
2165
Cys Ala
2180
Cys Ala
2195
Gly Thr
2210
Cys Cys
2225
Ala Gly
2240
Cys Cys
2255
Gly Gly
2270
Cys Ala
2285
Gly Cys
2300
Gly Cys

Gly

Thr

Ala

Cys

Ala

Ala

Cys

Cys

Cys

Ala

Thr

Thr

Thr

Ala

Cys

Gly

Gly

Cys

Thr

Thr

Gly

Cys

Gly

Cys

Cys

Cys

Gly

Gly

Gly

Gly

Gly

Ala

Cys

Gly

Cys

Cys

Cys

Gly

Gly

Gly

Ala

Thr

Gly

Cys

Thr

Thr

Gly

Gly

Gly

Cys

Thr

Ala

Thr

Thr

Gly

Cys

Cys

Cys

Gly

Cys

Ala Cys
2035
Cys Thr
2050
Cys Cys
2065
Thr Gly
2080
Cys Gly
2095
Ala Cys
2110
Ala Ala
2125
Ala Gly
2140
Ala Gly
2155
Gly Ala
2170
Ala Cys
2185
Thr Gly
2200
Ala Cys
2215
Ala Cys
2230
Ala Cys
2245
Ala Cys
2260
Gly Thr
2275
Thr Gly
2290
Ala Cys
2305
Thr Gly

Cys Thr Cys

Gly

Cys

Cys

Gly

Ala

Ala

Ala

Gly

Cys

Ala

Cys

Thr

Gly

Thr

Ala

Gly

Gly

Cys

Cys

99

Gly

Gly

Ala

Cys

Thr

Ala

Thr

Ala

Thr

Ala

Gly

Thr

Thr

Cys

Thr

Gly

Gly

Ala

Gly

Gly

Cys

Gly

Gly

Cys

Gly

Cys

Gly

Gly

Cys

Gly

Cys

Gly

Cys

Cys

Ala

Cys

Cys

Cys

Ala Ala
2040
Gly Ala
2055
Gly Gly
2070
Thr Gly
2085
Cys Gly
2100
Cys Gly
2115
Cys Thr
2130
Thr Ala
2145
Ala Gly
2160
Ala Cys
2175
Gly Thr
2190
Gly Thr
2205
Cys Thr
2220
Thr Cys
2235
Cys Cys
2250
Thr Thr
2265
Gly Ala
2280
Gly Cys
2295
Cys Thr
2310
Thr Cys

Cys

Cys

Gly

Gly

Gly

Gly

Gly

Cys

Ala

Ala

Gly

Gly

Thr

Gly

Gly

Cys

Cys

Cys

Gly

Cys

Gly

Cys

Cys

Gly

Gly

Gly

Cys

Ala

Gly

Cys

Cys

Gly

Thr

Cys

Thr

Ala

Cys

Cys

Cys

Ala
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2315 2320 2325

Ala Cys Ala Gly Cys Thr Cys Cys Gly Gly Gly Ala Cys Cys Cys
2330 2335 2340

Cys Cys Gly Gly Gly Gly Cys Cys Ala Cys Cys Thr Cys Cys Thr
2345 2350 2355

Cys Cys Ala Cys Thr Gly Gly Cys Thr Thr Cys Cys Ala Gly Gly
2360 2365 2370

Ala Gly Ala Gly Cys Cys Gly Thr Thr Thr Cys Cys Gly Gly Cys
2375 2380 2385

Gly Thr Cys Ala Gly Cys Thr Ala Gly Cys Cys Cys Thr Gly Cys
2390 2395 2400

Thr Cys Ala Cys Cys Thr Gly Gly Ala Cys Gly Cys Thr Gly Cys
2405 2410 2415

Ala Ala Gly Gly Gly Gly Cys Ala Gly Cys Cys Ala Ala Thr Gly
2420 2425 2430

Cys Gly Cys Thr Thr Ala Gly Cys Gly Gly Gly Gly Ala Thr Gly
2435 2440 2445

Thr Cys Thr Gly Gly Ala Ala Cys Ala Thr Thr Gly Ala Thr Ala
2450 2455 2460

Ala Cys Ala Ala Cys Thr Thr Cys Thr Thr Gly Cys Cys Ala Ala
2465 2470 2475

Cys Thr Thr Thr Cys Thr Thr Gly Thr Ala Cys Ala Ala Ala Gly
2480 2485 2490

Thr Thr Gly Gly Cys Ala Thr Thr Ala Thr Ala Ala Gly Ala Ala
2495 2500 2505

Ala Gly Cys Ala Thr Thr Gly Cys Thr Thr Ala Thr Cys Ala Ala
2510 2515 2520

Thr Thr Thr Gly Thr Thr Gly Cys Ala Ala Cys Gly Ala Ala Cys
2525 2530 2535

<210> 9

<211> 3596

<212> PRT

213> /MR

<400> 9

Gly Ala Gly Thr Cys Thr Cys Cys Thr Gly Gly Gly Ala Gly Cys Ala

1 5 10 15

Thr Gly Gly Thr Cys Cys Ala Ala Gly Ala Ala Ala Cys Cys Cys Ala

20 25 30
Gly Ala Gly Ala Cys Cys Thr Gly Thr Thr Gly Cys Thr Gly Ala Gly

100
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35

Cys Thr Gly

Thr
65

Ala
Cys
Gly
Cys
Thr
145
Gly
Thr
Ala
Gly
Thr
225
Thr
Cys
Gly
Cys
Gly
305

Ala

Cys

50
Gly

Cys
Ala
Gly
Thr
130
Cys
Gly
Cys
Ala
Gly
210
Gly
Cys
Ala
Ala
Thr
290
Gly

Cys

Ala

Thr
Thr
Cys
Gly
115
Ala
Thr
Thr
Gly
Ala
195
Ala
Gly
Thr
Ala
Cys
275
Ala
Cys

Cys

Gly

Ala
Cys
Cys
Gly
100
Thr
Cys
Gly
Cys
Cys
180
Cys
Gly
Ala
Ala
Cys
260
Cys
Cys
Cys

Thr

Gly
340

Ala
Thr
Gly
85

Ala
Ala
Cys
Gly
Cys
165
Gly
Thr
Gly
Gly
Cys
245
Ala
Cys
Ala
Cys
Gly

325
Gly

Cys
Thr
70

Gly
Gly
Cys
Thr
Ala
150
Thr
Gly
Gly
Gly
Cys
230
Thr
Gly
Thr
Gly
Thr
310

Gly

Ala

Thr
55

Cys
Cys
Gly
Thr
Cys
135
Cys
Gly
Cys
Gly
Gly
215
Ala
Thr
Thr
Cys
Ala
295
Cys

Ala

Gly

40
Thr

Cys
Thr
Cys
Gly
120
Thr
Cys
Gly
Thr
Ala
200
Gly
Ala
Cys
Gly
Thr
280
Cys
Ala

Gly

Gly

Gly Gly Cys

Cys
Thr
Ala
105
Gly
Cys
Thr
Thr
Thr
185
Gly
Cys
Cys
Gly
Gly
265
Cys
Gly
Gly

Gly

Ala
345

101

Ala
Thr
90

Gly
Thr
Ala
Gly
Gly
170
Gly
Gly
Ala
Gly
Gly
250
Thr
Ala
Cys
Cys
Ala

330
Ala

Cys
75

Gly
Gly
Gly
Gly
Gly
155
Thr
Gly
Ala
Cys
Thr
235
Ala
Cys
Gly
Gly
Thr
315

Gly

Gly

Thr
60

Thr
Ala
Gly
Ala
Ala
140
Cys
Cys
Ala
Gly
Ala
220
Thr
Gly
Cys
Ala
Thr
300
Gly

Gly

Gly

45
Gly

Cys
Cys
Ala
Gly
125
Thr
Thr
Thr
Thr
Thr
205
Ala
Gly
Ala
Cys
Cys
285
Gly
Gly

Ala

Gly

Cys
Ala
Ala
Cys
110
Cys
Cys
Gly
Thr
Thr
190
Thr
Gly
Gly
Gly
Cys
270
Cys
Gly
Ala

Ala

Gly
350

Thr
Gly
Gly
95

Thr
Cys
Thr
Cys
Cys
175
Thr
Cys
Cys
Gly
Thr
255
Ala
Ala
Ala
Gly
Gly

335
Cys

Gly
Gly
80

Gly
Gly
Cys
Thr
Ala
160
Gly
Cys
Ala
Ala
Gly
240
Gly
Ala
Thr
Ala
Cys
320

Ala

Gly
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Gly
Thr
Cys
385
Thr
Gly
Cys
Gly
Cys
465
Ala
Cys
Ala
Cys
Cys
545
Gly
Gly
Ala
Gly
Cys
625

Thr

Gly

Ala
Cys
370
Ala
Thr
Gly
Cys
Thr
450
Thr
Cys
Thr
Gly
Gly
530
Gly
Thr
Ala
Cys
Thr
610
Thr

Cys

Gly

Gly
355
Thr
Ala
Ala
Ala
Cys
435
Cys
Ala
Cys
Gly
Gly
515
Ala
Thr
Thr
Thr
Thr
595
Thr
Cys

Cys

Gly

Cys

Gly

Ala

Gly

Gly

420

Thr

Gly

Thr

Cys

Gly

500

Cys

Gly

Gly

Gly

Gly

580

Cys

Gly

Cys

Gly

Gly

Thr
Cys
Gly
Gly
405
Thr
Gly
Ala
Cys
Thr
485
Gly
Thr
Gly
Thr
Gly
565
Thr
Cys
Thr
Ala
Gly

645
Cys

Thr
Cys
Gly
390
Cys
Cys
Gly
Ala
Thr
470
Gly
Gly
Ala
Gly
Gly
550
Thr
Cys
Gly
Ala
Gly
630

Thr

Gly

Cys
Cys
375
Cys
Thr
Ala
Gly
Ala
455
Gly
Cys
Cys
Cys
Thr
535
Gly
Gly
Ala
Gly
Cys
615
Gly

Thr

Cys

Cys
360
Cys
Cys
Cys
Ala
Cys
440
Gly
Gly
Thr
Cys
Gly
520
Cys
Gly
Gly
Ala
Cys
600
Thr
Cys

Cys

Ala

Thr Gly Cys

Ala

Cys

Cys

Thr

425

Thr

Gly

Thr

Ala

Thr

505

Thr

Cys

Gly

Thr

Cys

585

Cys

Gly

Cys

Cys

Thr

102

Thr
Thr
Thr
410
Thr
Gly
Cys
Cys
Ala
490
Thr
Gly
Thr
Ala
Cys
570
Cys
Gly
Gly
Ala
Thr

650
Gly

Gly
Gly
395
Gly
Cys
Cys
Thr
Cys
475
Thr
Cys
Gly
Gly
Cys
555
Gly
Cys
Gly
Ala
Thr
635

Thr

Gly

Cys
Gly
380
Ala
Thr
Cys
Ala
Gly
460
Thr
Cys
Cys
Cys
Cys
540
Thr
Ala
Thr
Ala
Gly
620
Gly

Gly

Ala

Cys
365
Ala
Gly
Cys
Cys
Gly
445
Cys
Gly
Thr
Thr
Cys
525
Cys
Cys
Thr
Gly
Cys
605
Cys
Thr

Gly

Ala

Ala

Ala

Cys

Cys

Ala

430

Cys

Cys

Ala

Thr

Cys

510

Thr

Ala

Cys

Gly

Ala

590

Cys

Gly

Thr

Gly

Gly

Gly
Cys
Ala
Cys
415
Thr
Ala
Cys
Thr
Cys
495
Cys
Thr
Gly
Gly
Ala
575
Gly
Ala
Ala
Thr
Gly

655
Ala

Thr
Thr
Cys
400
Gly
Ala
Gly
Cys
Cys
480
Ala
Thr
Thr
Gly
Thr
560
Ala
Gly
Cys
Cys
Cys
640

Ala

Cys
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Ala Cys Cys

Gly
Gly
705
Ala
Ala
Gly
Cys
Cys
785
Gly
Gly
Ala
Gly
Gly
865
Cys
Ala
Ala
Cys
Gly

945
Cys

Cys
690
Gly
Thr
Ala
Cys
Thr
770
Thr
Gly
Ala
Cys
Gly
850
Thr
Gly
Gly
Gly
Cys
930

Thr

Gly

675
Cys

Cys
Gly
Gly
Thr
755
Gly
Gly
Gly
Thr
Ala
835
Ala
Cys
Cys
Thr
Cys
915
Ala

Ala

Gly

660
Ala

Thr
Thr
Gly
Ala
740
Cys
Gly
Ala
Ala
Cys
820
Cys
Thr
Cys
Thr
Cys
900
Gly
Cys

Cys

Thr

Thr
Cys
Gly
Cys
725
Thr
Thr
Ala
Cys
Cys
805
Cys
Cys
Gly
Ala
Gly
885
Thr
Cys
Gly

Gly

Cys
965

Cys
Cys
Gly
710
Cys
Ala
Cys
Cys
Ala
790
Thr
Gly
Cys
Cys
Gly
870
Gly
Ala
Cys
Gly
Cys

950
Gly

Ala
Gly
695
Cys
Ala
Thr
Gly
Cys
775
Cys
Thr
Gly
Thr
Ala
855
Gly
Ala
Cys
Ala
Gly
935

Cys

Gly

Gly
680
Gly
Thr
Cys
Cys
Cys
760
Ala
Gly
Cys
Cys
Gly
840
Gly
Ala
Gly
Thr
Cys
920
Cys

Cys

Ala

665

Gly Cys Thr

Gly
Cys
Cys
Cys
745
Gly
Cys
Cys
Ala
Thr
825
Cys
Ala
Gly
Gly
Gly
905
Cys
Ala

Ala

Gly

103

Ala
Ala
Cys
730
Thr
Cys
Gly
Ala
Gly
810
Cys
Ala
Cys
Cys
Ala
890
Thr
Gly
Ala

Cys

Gly
970

Ala
Gly
715
Thr
Cys
Cys
Thr
Cys
795
Thr
Ala
Cys
Gly
Ala
875
Thr
Cys
Gly
Gly
Thr

955
Ala

Gly
Cys
700
Cys
Gly
Gly
Ala
Gly
780
Thr
Thr
Cys
Thr
Gly
860
Gly
Cys
Cys
Cys
Cys
940

Ala

Cys

Ala
685
Gly
Cys
Gly
Ala
Gly
765
Thr
Ala
Cys
Gly
Gly
845
Gly
Cys
Cys
Cys
Ala
925
Thr

Cys

Cys

670
Cys

Cys
Ala
Thr
Thr
750
Ala
Gly
Cys
Cys
Cys
830
Gly
Ala
Thr
Gly
Thr
910
Ala
Gly

Gly

Thr

Cys
Gly
Gly
Cys
735
Ala
Ala
Gly
Gly
Cys
815
Thr
Gly
Gly
Ala
Gly
895
Ala
Cys
Gly

Gly

Ala
975

Ala
Thr
Ala
720
Cys
Ala
Gly
Ala
Thr
800
Ala
Ala
Thr
Cys
Cys
880
Ala
Cys
Gly
Thr
Gly

960
Cys
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Ala

Gly

Gly

Gly

Ala

Ala

Cys

Cys

Thr

Gly

Cys

Cys

Gly

Gly

Gly

Cys

Thr

Thr

Thr

Ala

Gly Gly

Gly Gly
995
Gly Cys
1010
Thr Gly
1025
Cys Thr
1040
Ala Gly
1055
Ala Gly
1070
Ala Ala
1085
Ala Cys
1100
Ala Cys
1115
Cys Cys
1130
Thr Gly
1145
Cys Thr
1160
Thr Gly
1175
Gly Ala
1190
Cys Thr
1205
Thr Cys
1220
Thr Cys
1235
Cys Ala
1250
Gly Cys

Ala

980

Cys

Ala

Cys

Ala

Gly

Gly

Gly

Cys

Thr

Cys

Thr

Gly

Cys

Gly

Gly

Ala

Cys

Thr

Ala

Cys

Gly

Gly

Gly

Gly

Thr

Ala

Gly

Cys

Thr

Ala

Cys

Thr

Ala

Ala

Gly

Ala

Cys

Cys

Thr

Cys

Thr

Cys

Ala

Cys

Ala

Cys

Ala

Thr

Cys

Cys

Thr

Gly

Cys

Cys

Cys

Thr

Thr

Ala

Cys

Thr Ala Ala Ala Ala

985

Gly Gly Ala
1000

Cys Thr Cys
1015
Gly Thr Thr
1030
Thr Thr Cys
1045
Gly Cys Cys
1060
Thr Thr Thr
1075
Gly Thr Gly
1090
Gly Ala Cys
1105
Thr Cys Cys
1120
Ala Ala Gly
1135
Ala Gly Cys
1150
Thr Ala Cys
1165
Cys Thr Gly
1180
Cys Cys Thr
1195
Thr Thr Cys
1210
Cys Ala Ala
1225
Cys Cys Ala
1240
Gly Gly Cys
1255
Cys Cys Cys

104

Gly

Cys

Gly

Gly

Gly

Gly

Cys

Cys

Cys

Cys

Cys

Gly

Gly

Thr

Cys

Ala

Gly

Cys

Gly

Cys

Thr

Gly

Cys

Thr

Gly

Thr

Cys

Ala

Cys

Ala

Gly

Gly

Ala

Cys

Cys

Thr

Thr

Cys

Gly Cys Cys
990

Thr Gly Gly

1005

Gly Cys Thr

1020

Ala Ala Thr

1035

Cys Cys Ala

1050

Thr Gly Cys

1065

Gly Gly Cys

1080

Gly Ala Thr

1095

Ala Thr Cys

1110

Gly Gly Ala

1125

Ala Gly Gly

1140

Cys Cys Ala

1155

Ala Cys Ala

1170

Ala Ala Cys

1185

Cys Ala Cys

1200

Gly Thr Cys

1215

Cys Cys Ala

1230

Ala Gly Ala

1245

Thr Cys Cys

1260

Cys Cys Ala

Ala Ala

Cys Cys

Ala

Thr

Gly

Cys

Thr

Ala

Ala

Thr

Cys

Gly

Thr

Thr

Ala

Cys

Gly

Ala

Cys

Gly
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Cys

Ala

Cys

Gly

Cys

Cys

Cys

Cys

Cys

Ala

Ala

Ala

Gly

Cys

Gly

Ala

Cys

Thr

Gly

1265
Cys Cys
1280
Thr Thr
1295
Thr Cys
1310
Gly Cys
1325
Ala Gly
1340
Ala Cys
1355
Cys Thr
1370
Cys Thr
1385
Gly Cys
1400
Ala Cys
1415
Cys Cys
1430
Thr Cys
1445
Ala Gly
1460
Cys Ala
1475
Thr Cys
1490
Gly Gly
1505
Cys Ala
1520
Cys Thr
1535
Cys Cys
1550

Ala

Gly

Ala

Cys

Gly

Cys

Thr

Gly

Cys

Cys

Cys

Thr

Gly

Gly

Ala

Gly

Gly

Gly

Ala

Thr

Cys

Gly

Cys

Ala

Thr

Ala

Gly

Thr

Ala

Cys

Thr

Gly

Ala

Thr

Ala

Gly

Cys

Thr

Cys

Thr

Gly

Cys

Gly

Cys

Thr

Gly

Thr

Cys

Cys

Thr

Cys

Thr

Thr

Thr

Ala

Ala

Cys

1270
Ala Gly
1285
Gly Ala
1300
Ala Ala
1315
Gly Thr
1330
Thr Gly
1345
Thr Cys
1360
Cys Gly
1375
Cys Cys
1390
Gly Thr
1405
Ala Gly
1420
Ala Thr
1435
Gly Cys
1450
Thr Thr
1465
Cys Ala
1480
Gly Gly
1495
Gly Cys
1510
Gly Cys
1525
Gly Thr
1540
Cys Thr
1555

Thr

Thr

Ala

Gly

Gly

Ala

Gly

Cys

Gly

Ala

Cys

Gly

Thr

Cys

Gly

Ala

Ala

Gly

Gly

105

Gly

Cys

Cys

Gly

Ala

Gly

Cys

Gly

Gly

Gly

Ala

Thr

Gly

Thr

Gly

Thr

Gly

Gly

Cys

Cys

Ala

Thr

Cys

Ala

Gly

Thr

Ala

Thr

Thr

Gly

Gly

Cys

Ala

Cys

Gly

Cys

Gly

Thr

1275
Thr Gly
1290
Ala Thr
1305
Cys Ala
1320
Thr Cys
1335
Ala Gly
1350
Cys Thr
1365
Gly Gly
1380
Cys Thr
1395
Cys Ala
1410
Cys Thr
1425
Thr Ala
1440
Cys Ala
1455
Ala Gly
1470
Thr Gly
1485
Cys Cys
1500
Gly Gly
1515
Cys Ala
1530
Gly Ala
1545
Gly Gly
1560

Ala

Thr

Cys

Cys

Gly

Cys

Gly

Thr

Ala

Cys

Ala

Thr

Ala

Thr

Ala

Gly

Ala

Cys

Ala

Cys

Gly

Ala

Cys

Thr

Thr

Ala

Ala

Cys

Thr

Cys

Cys

Gly

Thr

Gly

Cys

Gly

Thr

Gly
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Cys

Thr

Ala

Cys

Thr

Gly

Ala

Gly

Thr

Cys

Gly

Gly

Gly

Cys

Cys

Cys

Thr

Thr

Gly

Gly

Thr Gly
1565
Cys Thr
1580
Ala Thr
1595
Gly Ala
1610
Thr Cys
1625
Gly Ala
1640
Gly Cys
1655
Ala Gly
1670
Ala Cys
1685
Ala Cys
1700
Thr Gly
1715
Ala Cys
1730
Gly Ala
1745
Ala Thr
1760
Cys Cys
1775
Thr Cys
1790
Thr Gly
1805
Cys Cys
1820
Gly Ala
1835
Ala Ala

Gly

Thr

Gly

Ala

Ala

Gly

Gly

Thr

Cys

Cys

Thr

Ala

Gly

Gly

Cys

Ala

Ala

Cys

Cys

Cys

Thr

Cys

Gly

Gly

Thr

Gly

Thr

Gly

Thr

Thr

Ala

Ala

Ala

Cys

Thr

Thr

Ala

Cys

Ala

Ala

Thr

Cys

Gly

Ala

Cys

Thr

Gly

Gly

Cys

Cys

Cys

Cys

Thr

Thr

Thr

Thr

Gly

Thr

Gly

Ala

Cys Gly
1570
Ala Thr
1585
Thr Thr
1600
Ala Gly
1615
Ala Gly
1630
Gly Ala
1645
Gly Gly
1660
Thr Thr
1675
Ala Gly
1690
Ala Ala
1705
Gly Thr
1720
Thr Cys
1735
Gly Gly
1750
Ala Ala
1765
Cys Thr
1780
Gly Ala
1795
Cys Ala
1810
Ala Ala
1825
Ala Cys
1840
Gly Thr

Gly Ala Cys

Gly

Cys

Thr

Cys

Cys

Ala

Gly

Cys

Ala

Gly

Cys

Cys

Gly

Cys

Gly

Gly

Cys

Cys

Gly

106

Gly

Ala

Cys

Thr

Thr

Gly

Gly

Gly

Gly

Ala

Gly

Ala

Ala

Gly

Ala

Gly

Cys

Cys

Gly

Thr

Gly

Thr

Gly

Thr

Cys

Ala

Thr

Cys

Gly

Thr

Ala

Cys

Thr

Ala

Thr

Ala

Thr

Cys

Cys Thr
1575
Cys Ala
1590
Ala Cys
1605
Thr Thr
1620
Gly Gly
1635
Thr Gly
1650
Cys Ala
1665
Gly Gly
1680
Gly Cys
1695
Thr Gly
1710
Cys Cys
1725
Gly Thr
1740
Ala Thr
1755
Cys Ala
1770
Cys Ala
1785
Thr Ala
1800
Gly Gly
1815
Thr Ala
1830
Cys Thr
1845
Ala Cys

Thr

Gly

Cys

Thr

Ala

Gly

Cys

Gly

Thr

Thr

Thr

Thr

Thr

Gly

Gly

Thr

Ala

Gly

Ala

Thr

Cys

Cys

Thr

Gly

Cys

Cys

Ala

Cys

Ala

Thr

Gly

Gly

Cys

Cys

Cys

Cys

Cys

Thr

Thr

Cys
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Ala

Gly

Cys

Gly

Thr

Gly

Gly

Ala

Gly

Cys

Ala

Cys

Gly

Gly

Gly

Cys

Cys

Cys

Thr

1850
Cys Cys
1865
Ala Thr
1880
Ala Gly
1895
Ala Cys
1910
Cys Cys
1925
Cys Gly
1940
Thr Gly
1955
Thr Gly
1970
Thr Gly
1985
Ala Cys
2000
Cys Ala
2015
Ala Cys
2030
Gly Thr
2045
Thr Gly
2060
Cys Thr
2075
Ala Gly
2090
Thr Gly
2105
Thr Ala
2120
Thr Cys
2135

Cys

Gly

Cys

Ala

Thr

Gly

Gly

Gly

Thr

Ala

Thr

Ala

Cys

Gly

Cys

Cys

Ala

Cys

Gly

Ala

Cys

Cys

Gly

Thr

Gly

Ala

Ala

Ala

Cys

Ala

Ala

Gly

Thr

Ala

Thr

Gly

Thr

Gly

Cys

Thr

Cys

Cys

Cys

Gly

Gly

Gly

Cys

Gly

Thr

Gly

Cys

Cys

Gly

Cys

Cys

Gly

Cys

1855
Cys Cys
1870
Gly Ala
1885
Cys Thr
1900
Ala Gly
1915
Ala Cys
1930
Gly Thr
1945
Thr Thr
1960
Gly Ala
1975
Cys Cys
1990
Ala Ala
2005
Gly Ala
2020
Ala Thr
2035
Cys Thr
2050
Cys Ala
2065
Cys Thr
2080
Cys Thr
2095
Cys Ala
2110
Cys Cys
2125
Cys Gly
2140

Cys

Ala

Gly

Thr

Ala

Cys

Cys

Thr

Ala

Gly

Gly

Gly

Gly

Gly

Cys

Cys

Cys

Gly

Cys

107

Ala

Gly

Cys

Gly

Gly

Cys

Thr

Gly

Thr

Gly

Ala

Cys

Cys

Gly

Gly

Ala

Gly

Cys

Thr

Gly

Thr

Cys

Cys

Cys

Cys

Cys

Ala

Thr

Ala

Ala

Thr

Cys

Cys

Cys

Thr

Ala

Thr

Ala

1860
Cys Thr
1875
Gly Ala
1890
Cys Ala
1905
Ala Thr
1920
Cys Thr
1935
Ala Gly
1950
Cys Thr
1965
Thr Cys
1980
Cys Cys
1995
Gly Gly
2010
Thr Cys
2025
Gly Cys
2040
Cys Gly
2055
Ala Gly
2070
Gly Gly
2085
Cys Cys
2100
Thr Cys
2115
Ala Gly
2130
Thr Gly
2145

Gly

Thr

Thr

Ala

Thr

Cys

Thr

Gly

Thr

Ala

Thr

Gly

Cys

Thr

Gly

Gly

Ala

Ala

Gly

Gly

Thr

Gly

Thr

Thr

Thr

Cys

Gly

Gly

Cys

Gly

Ala

Cys

Gly

Cys

Ala

Cys

Cys

Ala
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Gly

Cys

Ala

Gly

Gly

Thr

Ala

Cys

Cys

Thr

Ala

Ala

Gly

Gly

Cys

Thr

Cys

Thr

Gly

Gly

Ala Cys
2150
Ala Cys
2165
Ala Thr
2180
Ala Cys
2195
Gly Gly
2210
Gly Gly
2225
Gly Gly
2240
Gly Thr
2255
Thr Gly
2270
Ala Cys
2285
Ala Cys
2300
Thr Gly
2315
Thr Gly
2330
Thr Gly
2345
Thr Gly
2360
Cys Gly
2375
Cys Ala
2390
Thr Cys
2405
Ala Cys
2420
Cys Cys

Gly

Ala

Gly

Cys

Cys

Gly

Gly

Gly

Cys

Ala

Gly

Cys

Cys

Gly

Thr

Cys

Thr

Cys

Cys

Cys

Thr

Thr

Ala

Thr

Thr

Thr

Gly

Cys

Gly

Gly

Ala

Gly

Gly

Ala

Cys

Cys

Thr

Thr

Ala

Thr

Gly

Cys

Gly

Cys

Gly

Gly

Gly

Gly

Gly

Cys

Thr

Cys

Cys

Gly

Cys

Ala

Cys

Ala

Cys

Gly

Gly Thr
2155
Gly Gly
2170
Thr Thr
2185
Ala Ala
2200
Ala Cys
2215
Thr Ala
2230
Gly Ala
2245
Gly Cys
2260
Ala Ala
2275
Thr Cys
2290
Gly Ala
2305
Ala Thr
2320
Ala Thr
2335
Thr Thr
2350
Cys Ala
2365
Gly Cys
2380
Cys Gly
2395
Gly Gly
2410
Ala Cys
2425
Gly Thr

Thr Cys Thr

Cys

Cys

Gly

Cys

Cys

Cys

Gly

Gly

Gly

Gly

Gly

Cys

Cys

Gly

Cys

Cys

Cys

Thr

Ala

108

Ala

Thr

Gly

Cys

Thr

Thr

Gly

Gly

Gly

Cys

Thr

Ala

Thr

Thr

Gly

Cys

Cys

Thr

Gly

Ala

Cys

Ala

Thr

Cys

Ala

Ala

Ala

Ala

Gly

Ala

Thr

Ala

Ala

Ala

Ala

Ala

Thr

Ala

Cys Ala
2160
Cys Cys
2175
Thr Gly
2190
Gly Cys
2205
Gly Cys
2220
Thr Gly
2235
Cys Ala
2250
Ala Ala
2265
Gly Ala
2280
Gly Cys
2295
Thr Cys
2310
Cys Ala
2325
Gly Ala
2340
Cys Thr
2355
Thr Gly
2370
Cys Thr
2385
Cys Ala
2400
Ala Gly
2415
Gly Gly
2430
Cys Cys

Gly

Thr

Gly

Gly

Ala

Cys

Thr

Ala

Thr

Gly

Thr

Ala

Gly

Thr

Thr

Cys

Thr

Gly

Gly

Ala

Gly

Cys

Gly

Cys

Gly

Ala

Cys

Gly

Thr

Gly

Gly

Cys

Gly

Cys

Gly

Cys

Thr

Cys

Thr

Cys
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Cys

Gly

Gly

Thr

Gly

Cys

Cys

Thr

Gly

Ala

Ala

Thr

Cys

Ala

Cys

Gly

Gly

Ala

Cys

2435
Thr Gly
2450
Cys Cys
2465
Cys Cys
2480
Thr Gly
2495
Gly Cys
2510
Gly Cys
2525
Thr Gly
2540
Gly Gly
2555
Cys Ala
2570
Gly Thr
2585
Ala Cys
2600
Thr Thr
2615
Cys Cys
2630
Cys Gly
2645
Thr Cys
2660
Thr Gly
2675
Thr Gly
2690
Cys Cys
2705
Cys Thr
2720

Cys

Gly

Gly

Ala

Thr

Thr

Gly

Ala

Gly

Gly

Ala

Thr

Thr

Thr

Cys

Cys

Cys

Thr

Thr

Gly

Ala

Cys

Cys

Thr

Thr

Cys

Cys

Cys

Gly

Thr

Gly

Cys

Gly

Cys

Ala

Cys

Ala

Gly

Gly

Thr

Cys

Ala

Cys

Cys

Gly

Ala

Cys

Cys

Thr

Ala

Cys

Ala

Thr

Gly

Thr

Thr

Gly

2440
Ala Thr
2455
Gly Gly
2470
Thr Cys
2485
Gly Cys
2500
Cys Ala
2515
Cys Gly
2530
Cys Thr
2545
Cys Thr
2560
Ala Ala
2575
Gly Ala
2590
Gly Ala
2605
Ala Gly
2620
Ala Thr
2635
Thr Thr
2650
Cys Thr
2665
Gly Cys
2680
Gly Ala
2695
Thr Cys
2710
Thr Cys
2725

Gly

Cys

Thr

Ala

Gly

Gly

Gly

Gly

Cys

Cys

Cys

Cys

Gly

Cys

Thr

Ala

Gly

Thr

Cys

109

Cys

Thr

Thr

Gly

Gly

Cys

Cys

Cys

Gly

Gly

Ala

Cys

Gly

Thr

Thr

Ala

Ala

Thr

Thr

Thr

Cys

Cys

Gly

Ala

Gly

Thr

Ala

Cys

Thr

Ala

Ala

Gly

Cys

Gly

Ala

Thr

Ala

Gly

2445
Gly Cys
2460
Ala Gly
2475
Cys Cys
2490
Thr Cys
2505
Gly Ala
2520
Cys Cys
2535
Cys Ala
2550
Gly Gly
2565
Thr Cys
2580
Thr Thr
2595
Thr Ala
2610
Ala Ala
2625
Cys Cys
2640
Cys Thr
2655
Ala Gly
2670
Gly Gly
2685
Thr Gly
2700
Ala Cys
2715
Cys Ala
2730

Gly

Gly

Gly

Thr

Gly

Ala

Cys

Gly

Thr

Gly

Ala

Ala

Cys

Thr

Thr

Ala

Thr

Ala

Ala

Cys

Ala

Gly

Gly

Thr

Gly

Cys

Gly

Cys

Gly

Cys

Gly

Cys

Thr

Gly

Gly

Ala

Cys

Thr
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Gly

Thr

Gly

Ala

Thr

Gly

Gly

Ala

Cys

Thr

Gly

Ala

Thr

Gly

Cys

Thr

Thr

Ala

Thr

Ala

Cys Thr
2735
Thr Thr
2750
Thr Cys
2765
Cys Cys
2780
Thr Cys
2795
Cys Cys
2810
Gly Ala
2825
Thr Ala
2840
Thr Ala
2855
Gly Ala
2870
Ala Gly
2885
Gly Cys
2900
Gly Ala
2915
Gly Thr
2930
Ala Ala
2945
Cys Ala
2960
Ala Ala
2975
Thr Ala
2990
Cys Cys
3005
Cys Cys

Gly

Cys

Ala

Cys

Thr

Cys

Gly

Thr

Gly

Thr

Ala

Gly

Cys

Ala

Gly

Ala

Cys

Cys

Thr

Cys

Gly

Thr

Thr

Ala

Thr

Thr

Cys

Cys

Ala

Cys

Gly

Thr

Ala

Thr

Gly

Thr

Cys

Gly

Cys

Ala

Thr

Cys

Gly

Gly

Cys

Thr

Ala

Thr

Thr

Ala

Thr

Cys

Cys

Gly

Gly

Ala

Cys

Cys

Thr

Cys

Gly Cys
2740
Ala Gly
2755
Cys Cys
2770
Ala Ala
2785
Cys Cys
2800
Cys Thr
2815
Ala Ala
2830
Ala Gly
2845
Gly Cys
2860
Gly Cys
2875
Gly Ala
2890
Ala Thr
2905
Ala Thr
2920
Thr Gly
2935
Gly Ala
2950
Ala Ala
2965
Cys Thr
2980
Ala Ala
2995
Thr Cys
3010
Thr Cys

Gly Cys Cys

Thr

Gly

Ala

Ala

Gly

Gly

Ala

Thr

Thr

Gly

Thr

Gly

Ala

Thr

Cys

Gly

Thr

Ala

Cys

110

Gly

Thr

Gly

Thr

Thr

Thr

Gly

Gly

Cys

Ala

Ala

Ala

Gly

Thr

Cys

Thr

Thr

Thr

Thr

Thr

Thr

Cys

Cys

Cys

Thr

Ala

Gly

Thr

Thr

Thr

Gly

Cys

Ala

Ala

Thr

Thr

Gly

Cys

Ala Thr
2745
Gly Gly
2760
Gly Cys
2775
Gly Gly
2790
Ala Cys
2805
Thr Thr
2820
Cys Cys
2835
Cys Thr
2850
Gly Ala
2865
Cys Thr
2880
Gly Gly
2895
Thr Thr
2910
Cys Thr
2925
Ala Gly
2940
Gly Ala
2955
Ala Thr
2970
Gly Thr
2985
Ala Gly
3000
Cys Cys
3015
Ala Thr

Ala

Thr

Thr

Thr

Ala

Cys

Cys

Ala

Thr

Thr

Ala

Thr

Ala

Cys

Thr

Thr

Cys

Cys

Gly

Ala

Thr

Thr

Thr

Thr

Gly

Ala

Cys

Thr

Cys

Ala

Cys

Ala

Cys

Cys

Gly

Gly

Cys

Thr

Thr

Thr
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Cys

Gly

Ala

Thr

Ala

Ala

Thr

Thr

Gly

Gly

Gly

Gly

Cys

Ala

Ala

Thr

Cys

Gly

Cys

3020
Cys Gly
3035
Gly Ala
3050
Gly Gly
3065
Gly Cys
3080
Thr Cys
3095
Thr Ala
3110
Cys Thr
3125
Ala Ala
3140
Gly Ala
3155
Gly Gly
3170
Ala Ala
3185
Cys Cys
3200
Thr Gly
3215
Gly Gly
3230
Ala Ala
3245
Thr Cys
3260
Thr Ala
3275
Thr Ala
3290
Ala Cys
3305

Cys

Ala

Cys

Thr

Cys

Ala

Ala

Ala

Gly

Ala

Thr

Ala

Ala

Ala

Gly

Cys

Thr

Thr

Ala

Cys

Gly

Ala

Thr

Ala

Cys

Ala

Gly

Gly

Thr

Gly

Ala

Gly

Cys

Gly

Cys

Ala

Gly

Ala

Thr

Ala

Cys

Gly

Cys

Thr

Gly

Ala

Thr

Ala

Gly

Gly

Thr

Cys

Ala

Ala

Thr

Cys

Ala

3025
Thr Gly
3040
Ala Gly
3055
Cys Thr
3070
Cys Ala
3085
Ala Thr
3100
Gly Thr
3115
Ala Ala
3130
Thr Ala
3145
Gly Gly
3160
Ala Cys
3175
Gly Thr
3190
Cys Cys
3205
Thr Thr
3220
Ala Ala
3235
Gly Ala
3250
Cys Ala
3265
Cys Cys
3280
Cys Cys
3295
Thr Ala
3310

Ala

Gly

Gly

Ala

Gly

Thr

Ala

Ala

Gly

Thr

Gly

Thr

Ala

Cys

Gly

Ala

Thr

Ala

Gly

111

Gly

Cys

Ala

Gly

Gly

Cys

Ala

Thr

Gly

Cys

Ala

Gly

Ala

Ala

Ala

Gly

Cys

Thr

Ala

Ala

Ala

Cys

Ala

Gly

Thr

Cys

Gly

Cys

Ala

Thr

Ala

Thr

Thr

Ala

Thr

Cys

Ala

Thr

3030
Cys Thr
3045
Cys Ala
3060
Ala Gly
3075
Thr Gly
3090
Ala Ala
3105
Gly Ala
3120
Thr Gly
3135
Gly Ala
3150
Ala Gly
3165
Thr Cys
3180
Thr Gly
3195
Thr Gly
3210
Cys Cys
3225
Gly Gly
3240
Cys Thr
3255
Thr Thr
3270
Ala Ala
3285
Ala Ala
3300
Ala Ala
3315

Ala

Gly

Cys

Cys

Ala

Thr

Cys

Thr

Thr

Ala

Cys

Ala

Cys

Cys

Ala

Thr

Ala

Ala

Ala

Gly

Ala

Ala

Thr

Ala

Gly

Cys

Ala

Gly

Gly

Gly

Cys

Cys

Ala

Gly

Cys

Thr

Gly

Thr
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Gly Thr Thr
3320
Thr Thr Thr
3335
Gly Thr Gly
3350
Gly Gly Ala
3365
Ala Gly Ala
3380
Thr Cys Cys
3395
Gly Gly Cys
3410
Thr Cys Thr
3425
Gly Cys Thr
3440
Cys Cys Cys
3455
Gly Thr Gly
3470
Cys Ala Thr
3485
Cys Ala Ala
3500
Cys Cys Cys
3515
Thr Thr Thr
3530
Thr Thr Ala
3545
Ala Thr Thr
3560
Ala Ala Ala
3575
Thr Thr Ala
3590
<210> 10

Thr

Thr

Gly

Thr

Cys

Cys

Cys

Gly

Gly

Thr

Thr

Gly

Gly

Ala

Thr

Ala

Thr

Ala

Ala

Thr

Ala

Thr

Gly

Ala

Ala

Gly

Thr

Gly

Cys

Ala

Thr

Cys

Thr

Thr

Ala

Ala

Gly

Thr

Thr

Ala

Thr

Cys

Cys

Gly

Cys

Ala

Gly

Thr

Cys

Ala

Ala

Ala

Ala

Thr

Ala

Ala

Cys

Gly Cys
3325
Ala Gly
3340
Ala Ala
3355
Cys Ala
3370
Cys Gly
3385
Cys Ala
3400
Thr Thr
3415
Ala Cys
3430
Gly Ala
3445
Thr Cys
3460
Gly Ala
3475
Gly Thr
3490
Gly Gly
3505
Cys Ala
3520
Ala Ala
3535
Thr Ala
3550
Ala Gly
3565
Thr Thr
3580
Cys Cys
3595

Thr Thr Thr

Thr

Gly

Thr

Gly

Cys

Ala

Thr

Thr

Thr

Cys

Ala

Cys

Thr

Ala

Thr

Ala

Ala

112

Gly

Ala

Thr

Thr

Cys

Cys

Cys

Cys

Gly

Thr

Thr

Ala

Gly

Ala

Ala

Ala

Ala

Gly

Gly

Cys

Thr

Cys

Ala

Cys

Ala

Gly

Gly

Ala

Ala

Thr

Ala

Ala

Cys

Thr

Thr Gly
3330
Cys Thr
3345
Cys Ala
3360
Thr Ala
3375
Cys Gly
3390
Ala Cys
3405
Ala Cys
3420
Ala Gly
3435
Gly Ala
3450
Thr Ala
3465
Cys Ala
3480
Cys Ala
3495
Ala Ala
3510
Ala Ala
3525
Thr Ala
3540
Ala Thr
3555
Ala Ala
3570
Gly Cys
3585

Thr

Thr

Cys

Gly

Ala

Ala

Thr

Thr

Thr

Thr

Thr

Thr

Thr

Ala

Gly

Thr

Ala

Cys

Thr

Thr

Thr

Ala

Thr

Thr

Gly

Thr

Gly

Gly

Gly

Ala

Ala

Ala

Thr

Ala

Thr

Thr
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211> 707
<212> PRT
213> BN

<400> 10

Ala Phe Arg

1

Ser
Leu
Gly
Ala
65

Leu
Gly
Asp
Val
Tyr
145
Gly
Ser
Val
Pro
Thr
225
Phe

Ile

Val

Glu
Tyr
Arg
50

Gly
Ser
Leu
Glu
Tyr
130
Ala
Val
Phe
Leu
Ser
210
Gly
Pro

Ser

Ala

Asp
Trp
35

Leu
Ser
Arg
Gln
Ala
115
Cys
His
Asp
Ala
Ile
195
Leu
Asp
Pro

Ala

Pro

Gly
Val
20

Ser
Glu
Ala
Gln
Phe
100
Gly
Pro
Tyr
Pro
Gln
180
Tyr
Ser
Pro
Val
Asp

260
Gln

Ser
Asn
Asp
Asp
Gly
Lys
85

Pro
Lys
Tyr
Gly
Val
165
Lys
Pro
Ser
Tyr
Ala
245

Ile

Glu

Cys
Tyr
Leu
Thr
Met
70

Leu
Asp
Val
Ser
Arg
150
Gly
Val
Glu
Gln
Thr
230
Ser

Ala

Trp

Gln
Glu
Gln
Tle
55

Ala
Asp
Pro
Gly
Ala
135
Pro
Arg
Thr
Pro
Gln
215
Pro
Ser

Ser

Gln

Ala

Pro

Ala

40

Ala

His

Ala

Glu

120

Ile

Glu

Leu

Asn

Ala

200

Ala

Gly

Gly

Arg

Gly

Cys
Asp
25

Met
Gln
Leu
Val
His
105
Gln
Gly
Asp
Leu
Ala
185
Asp
Val
Phe
Leu
Leu
265

Ser

113

Gly
10

Leu
Phe
Thr
Thr
Trp
90

Pro
Leu
Asn
Leu
Leu
170
Gln
Phe
Tyr
Pro
Pro
250

Leu

Leu

Asp

Asp

Leu

Ser

Gln

75

Thr

Asn

Pro

Val

Gln

155
Val

Ser
Gly
Ser
235
Ser

Arg

Leu

Ser
Phe
Gln
Leu
60

Asp
Asp
Thr
Leu
Thr
140
Asp
Arg
Phe
Gln
His
220
Phe
Tle

Lys

Gly

Val
His
Phe
45

Arg
Tle
Thr
Leu
Glu
125
Gly
Leu
Val
Gly
Asp
205
Val
Asn
Pro

Leu

Ser

Leu

Gln
30
Leu

Glu
Arg
His
His
110
Asp
Glu
Arg
Gly
Ala
190
Pro
His
Gln
Ala
Lys

270

Pro

Val
15

Gly
Gly
Arg
Ala
Tyr
95

Trp
Pro
Leu
Ala
Val
175
Gln
Pro
Leu
Thr
Gln
255

Gly

Tyr

Val
Arg
Glu
Val
Ala
80

Val
Val
Asp
Val
Arg
160
Ile
Gly
Lys
Gly
Gln
240
Pro

Pro

His
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Leu
Ser
305
Pro
Gly
Arg
Leu
Thr
385
Val
Ala
Gln
Val
Met
465
Val
Thr
Leu
Tle
Gly
545

Asp

Gly

Gly
290
Thr
Asp
Ala
Thr
Leu
370
Glu
Tyr
Lys
Val
Phe
450
Asp
Glu
Lys
Pro
Arg
530
Asp

Leu

Asp

275

Pro

Pro

His

Ala

Phe

355
Phe

Val
Thr
Asp
435
Thr
Ser
Phe
Glu
Ala
515
Leu
Val

Lys

Tyr

Gly
Tle
Tyr
Lys
340
Ser
Tle
Leu
Ser
Ser
420
Ser
Asn
Ser
Ser
Asp
500
Val
Ser
Val

Ala

Ile
580

Pro
Asn
Val
325
Ser
Ser
Ser
Glu
Leu
405
Pro
Pro
Pro
Ala
Phe
485
Thr
Ala
His
Leu
Arg

565
Arg

Arg
Asn
310
Val
Ala
Met
Trp
Gly
390
Asp
Leu
Asn
Ser
Tyr
470
Met
Tyr
Gln
Asp
Arg
550

Gly

Ala

Leu
295
Tle
Tle
Val
Val
Asp
375
Tyr
Asn
Leu
His
Trp
455
Ser
Glu
Glu
Ala
Arg
535
His
Leu

Ala

Phe
Gly
Gly
Ser
360
Gly
Leu
Ala
Thr
Ser
440
Asp
Phe
Asp
Asn
Val
520
Leu
Ile

Thr

Glu

Leu Val Val

Gly
Ala
Thr
345
Asn
Gly
Ser
Val
Ser
425
Gly
Ala
Thr
Asp
Leu
505
Ala
Leu
Gly

Leu

Lys
585

114

Cys
Gln
330
Ala
Gly
Asp
Val
Leu
410
Leu
Gln
Glu
Ala
Gln
490
His
Gln
Pro
Asn
Gln

570
Leu

Tle
315
Arg
Tle
Phe
Phe
Leu
395
Gly
Tle
Thr
Val
Phe
475
Ala
Lys
Leu
Leu
Leu
555

Trp

Arg

Asn
300
Glu
Asp
Leu
Arg
Gly
380
His
Asp
Glu
Leu
Ile
460
Val
Tyr
Val
Ala
Asp
540
Asn

Val

Gln

285

Asn

Gly

Ala

Leu

Pro

365

Ser

Leu

Asp

Ser

445

Arg

Gly

Pro

Leu

Gly

525

Phe

Glu

Tyr

Glu

His
Arg
Trp
Glu
350
Arg
Val
Lys
Lys
Val
430
Glu
Pro
Val
Phe
Gln
510
Gln
Gly
Phe

Ser

Ile
590

Arg
Ser
Gly
335
Leu
Arg
Gly
Ala
Phe
415
Leu
Gln
Leu
Pro
Leu
495
Gly
Leu
Arg
Ser
Ala

575
Tyr

Thr
Glu
320
Pro
Val
Ser
Ser
Val
400
His
Lys
Val
Pro
Ala
480
His
Arg
Leu
Tyr
Gly
560

Arg

Ser
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Ser Glu Glu
595
Met Arg Val
610
Ser Pro Phe
625
Ala Leu Leu

Pro Gly Ala

Gln Leu Ala
675

Ser Gly Asp
690

His His His

705

<210> 11

<211> 933

<212> PRT

213> BN

<400> 11

Glu Pro Lys

1

Pro Glu Leu

Lys Asp Thr
35
Val Asp Val
50
Asp Gly Val
65
Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala

115

Arg Glu Pro
130

Arg
Glu
Arg
Asp
Thr
660

Leu

Val

Ser
Leu
20

Leu
Ser
Glu
Thr
Asn
100

Pro

Gln

Asp
Phe
His
His
645
Ser

Leu

Trp

Cys

Gly

Met

His

Val

Tyr

85

Gly

Ile

Val

Glu
Tyr
Tle
630
Leu
Ser

Thr

Asn

Asp

Gly

Ile

Glu

His

70

Arg

Lys

Glu

Tyr

Arg
Phe
615
Phe
Arg
Thr

Trp

Ile
695

Lys

Pro

Ser

Asp

95

Asn

Val

Glu

Lys

Thr
135

Leu
600
Leu
Met
Leu

Gly

Thr
680
Asp

Thr
Ser
Arg
40

Pro
Ala
Val
Tyr
Thr

120
Leu

Thr Arg Met

Ser
Gly
Leu
Phe
665

Leu

Gly

His
Val
25

Thr
Glu
Lys
Ser
Lys
105

Ile

Pro

115

Gln
Arg
Arg
650
Gln

Gln

Gly

Thr
10

Phe
Pro
Val
Thr
Val
90

Cys

Ser

Pro

Tyr
Gly
635
Ser
Glu

Gly

Gly

Cys

Leu

Glu

Lys

Lys

75

Leu

Lys

Lys

Ser

Tyr
Val
620
Asp
Asn
Ser

Ala

Gly
700

Pro

Phe

Val

Phe

60

Pro

Thr

Val

Ala

Arg
140

Asn
605
Ser
His
Ser

Arg

Ala
685

Ser

Pro
Pro
Thr
45

Asn
Arg
Val
Ser
Lys

125
Asp

Val
Pro
Thr
Ser
Phe
670

Asn

His

Cys
Pro
30

Cys
Trp
Glu
Leu
Asn
110

Gly

Glu

Arg
Ala
Leu
Gly
655
Arg

Ala

His

Pro
15

Lys
Val
Tyr
Glu
His
95

Lys

Gln

Leu

Ile
Asp
Gly
640
Thr
Arg

Leu

His

Ala

Pro

Val

Val

Gln

80

Gln

Ala

Pro

Thr
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Lys
145
Asp
Lys
Ser
Ser
Ser
225
Gln
Glu
Gln
Ile
Ala
305
Asp
Pro
Gly
Ala
Pro
385
Arg
Thr

Pro

Gln

Asn

Ile

Thr

Lys

Cys

210

Leu

Ala

Pro

Ala

Arg

290

Ala

His

Ala

Glu

Ile

370

Glu

Leu

Asn

Ala

Ala

Gln
Ala
Thr
Leu
195
Ser
Ser
Cys
Asp
Met
275
Gln
Leu
Val
His
Gln
355
Gly
Asp
Leu
Ala
Asp

435
Val

Val
Val
Pro
180
Thr
Val
Leu
Gly
Leu
260
Phe
Thr
Thr
Trp
Pro
340
Leu
Asn
Leu
Leu
Gln
420

Phe

Tyr

Ser
Glu
165
Pro
Val
Met
Ser
Asp
245
Asp
Leu
Ser
Gln
Thr
325
Asn
Pro
Val
Gln
Val
405
Asp

Ser

Gly

Leu
150
Trp
Val
Asp
His
Pro
230
Ser
Phe
Gln
Leu
Asp
310
Asp
Thr
Leu
Thr
Asp
390
Arg
Phe

Gln

His

Thr

Glu

Leu

Lys

Glu

215

Gly

Val

His

Phe

Arg

295

Ile

Thr

Leu

Glu

Gly

375

Leu

Val

Gly

Asp

Val

Cys
Ser
Asp
Ser
200
Ala
Lys
Leu
Gln
Leu
280
Glu
Arg
His
His
Asp
360
Glu
Arg
Gly
Ala
Pro

440
His

Leu
Asn
Ser
185
Arg
Leu
Tle
Val
Gly
265
Gly
Arg
Ala
Tyr
Trp
345
Pro
Leu
Ala
Val
Gln
425
Pro

Leu

116

Val
Gly
170
Asp
Trp
His
Glu
Val
250
Arg
Glu
Val
Ala
Val
330
Val
Asp
Val
Arg
Ile
410
Gly

Lys

Gly

Lys
155
Gln
Gly
Gln
Asn
Gly
235
Ser
Leu
Gly
Ala
Leu
315
Gly
Asp
Val
Tyr
Gly
395
Ser
Val

Pro

Thr

Gly

Pro

Ser

Gln

His

220

Arg

Glu

Tyr

Arg

Gly

300

Ser

Leu

Glu

Tyr

Ala

380

Val

Phe

Leu

Ser

Gly

Phe
Glu
Phe
Gly
205
Tyr
Arg
Asp
Trp
Leu
285
Ser
Arg
Gln
Ala
Cys
365
His
Asp
Ala
Ile
Leu

445
Asp

Tyr
Asn
Phe
190
Asn
Thr
Gly
Val
Ser
270
Glu
Ala
Gln
Phe
Gly
350
Pro
Tyr
Pro
Gln
Tyr
430

Ser

Pro

Pro
Asn
175
Leu
Val
Gln
Ser
Asn
255
Asp
Asp
Gly
Lys
Pro
335
Lys
Tyr
Gly
Val
Lys
415
Pro

Ser

Tyr

Ser
160
Tyr
Tyr
Phe
Lys
Cys
240
Tyr
Leu
Thr
Met
Leu
320
Asp
Val
Ser
Arg
Gly
400
Val
Glu

Gln

Thr
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Pro
465
Ser
Ser
Gln
Leu
Tle
545
Tle
Val
Val
Asp
Tyr
625
Asn
Leu
His
Trp
Ser
705
Glu

Glu

Ala

450
Gly

Gly
Arg
Gly
Arg
530
Phe
Gly
Gly
Ser
Gly
610
Leu
Ala
Thr
Ser
Asp
690
Phe
Asp

Asn

Val

Phe
Leu
Leu
Ser
515
Leu
Gly
Ala
Thr
Asn
595
Gly
Ser
Val
Ser
Gly
675
Ala
Thr
Asp

Leu

Ala
755

Pro
Pro
Leu
500
Leu
Val
Cys
Gln
Ala
580
Gly
Asp
Val
Leu
Leu
660
Gln
Glu
Ala
Gln
His

740
Gln

Ser
Ser
485
Leu
Val
Tle
Arg
565
Tle
Phe
Phe
Leu
Gly
645
Tle
Thr
Val
Phe
Ala
725

Lys

Leu

Phe
470
Ile
Lys
Gly
Asn
Glu
550
Asp
Leu
Arg
Gly
His
630
Asp
Glu
Leu
Ile
Val
710
Tyr

Val

Ala

455

Asn
Pro
Leu
Ser
Asn
535
Gly
Ala
Leu
Pro
Ser
615
Leu
Asp
Ser
Tyr
Arg
695
Gly
Pro

Leu

Gly

Gln
Ala
Lys
Pro
520
His
Arg
Trp
Glu
Arg
600
Val
Lys
Lys
Val
Glu
680
Pro
Val
Phe

Gln

Gln
760

Thr
Gln
Gly
505
Tyr
Arg
Ser
Gly
Leu
585
Arg
Gly
Ala
Phe
Leu
665
Gln
Leu
Pro
Leu
Gly

745
Leu

117

Gln
Pro
490
Pro
His
Thr
Glu
Pro
570
Val
Ser
Ser
Val
His
650
Lys
Val
Pro
Ala
His
730

Arg

Leu

Phe
475
Tle
Val
Leu
Ser
Pro
555
Gly
Arg
Leu
Thr
Val
635
Ala
Gln
Val
Met
Val
715
Thr

Leu

Ile

460

Pro
Ser
Ala
Gly
Thr
540
Asp
Ala
Thr
Leu
Glu
620
Tyr
Lys
Val
Phe
Asp
700
Glu
Lys

Pro

Arg

Pro
Ala
Pro
Pro
525
Pro
His
Ala
Phe
Phe
605
Trp
Val
Thr
Asp
Thr
685
Ser
Phe
Glu

Ala

Leu
765

Val
Asp
Gln
510
Gly
Tle
Tyr
Lys
Ser
590
Tle
Leu
Ser
Ser
Ser
670
Asn
Ser
Ser
Asp
Val

750

Ser

Ala

Ile

495

Glu

Pro

Asn

Val

Ser

075

Ser

Ser

Glu

Leu

Pro

655

Pro

Pro

Ala

Phe

Thr

735

Ala

His

Ser
480
Ala
Trp
Arg
Asn
Val
560
Ala
Met
Trp
Gly
Asp
640
Leu
Asn
Ser
Tyr
Met
720
Tyr

Gln

Asp
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Arg
His
785
Leu
Ala
Arg

Phe

Phe
865
Arg

Thr

Trp

Ile

<210> 12

Leu
770
Tle
Thr
Glu
Leu
Leu
850
Met
Leu
Gly

Thr

Asp
930

Leu

Gly

Leu

Lys

Thr

835

Ser

Gly

Leu

Phe

Leu

915

Asn

<211> 933
<212> PRT
213> BN

<400> 12

Arg Gly Ser

1
Asp

Trp

Leu

Ser

65
Arg

Val

Ser

Glu

50

Ala

Gln

Asn
Asp
35

Asp

Gly

Lys

Pro
Asn
Gln
Leu
820
Arg
Gln
Arg
Arg
Gln
900

Gln

Asn

Cys
Tyr
20

Leu
Thr

Met

Leu

Leu

Leu

805

Arg

Met

Gly
Ser
885
Glu

Gly

Phe

Gln

Glu

Gln

Ile

Ala

Asp
85

Asp
Asn
790
Val
Gln
Tyr
Val
Asp
870
Asn

Ser

Ala

Ala

Pro

Ala

Arg

Ala

70
His

Phe
775
Glu
Tyr
Glu
Asn
Ser
855
His
Ser

Arg

Ala

Cys
Asp
Met
Gln
55

Leu

Val

Gly

Phe

Ser

Ile

Val

840

Pro

Thr

Ser

Phe

Asn
920

Gly
Leu
Phe
40

Thr

Thr

Trp

Arg
Ser
Ala
Tyr
825
Arg
Ala
Leu
Gly
Arg

905
Ala

Asp
Asp
25

Leu
Ser

Gln

Thr

118

Tyr
Gly
Arg
810
Ser
Ile
Asp
Gly
Thr
890

Arg

Leu

Ser
10

Phe
Gln
Leu

Asp

Asp
90

Gly
Asp
795
Gly
Ser
Met
Ser
Ala
875
Pro

Gln

Ser

Val

His

Phe

Arg

Ile

75
Thr

Asp
780
Leu
Asp
Glu
Arg
Pro
860
Leu
Gly

Leu

Gly

Leu
Gln
Leu
Glu
60

Arg

His

Val

Lys

Tyr

Glu

Val

845

Phe

Leu

Ala

Ala

Asp
925

Val
Gly
Gly
45

Arg

Ala

Tyr

Val
Ala
Ile
Arg
830
Glu
Arg
Asp
Thr
Leu

910
Val

Val
Arg
30

Glu
Val

Ala

Val

Leu
Arg
Arg
815
Asp
Phe
His
His
Ser
895

Leu

Trp

Ser
15
Leu

Gly

Ala

Leu

Gly
95

Arg
Gly
800
Ala
Glu
Tyr
Tle
Leu
880
Ser

Thr

Asn

Glu

Tyr

Arg

Gly

Ser

80
Leu
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Gln
Ala
Cys
His
145
Asp
Ala
Tle
Leu
Asp
225
Pro
Ala
Pro
Pro
Pro
305
His
Ala
Phe
Phe
Trp

385
Val

Phe
Gly
Pro
130
Tyr
Pro
Gln
Tyr
Ser
210
Pro
Val
Asp
Gln
Gly
290
Ile
Tyr
Lys
Ser
Ile
370

Leu

Ser

Pro
Lys
115
Tyr
Gly
Val
Lys
Pro
195
Ser
Tyr
Ala
Tle
Glu
275
Pro
Asn
Val
Ser
Ser
355
Ser

Glu

Leu

Asp
100
Val
Ser
Arg
Gly
Val
180
Glu
Gln
Thr
Ser
Ala
260
Trp
Arg
Asn
Val
Ala
340
Met
Trp

Gly

Asp

Pro

Gly

Ala

Pro

Arg

165

Thr

Pro

Gln

Pro

Ser

245

Ser

Gln

Leu

Ile

Ile

325

Val

Val

Asp

Tyr

Asn

Ala
Glu
Ile
Glu
150
Leu
Asn
Ala
Ala
Gly
230
Gly
Arg
Gly
Arg
Phe
310
Gly
Gly
Ser
Gly
Leu

390
Ala

His
Gln
Gly
135
Asp
Leu
Ala
Asp
Val
215
Phe
Leu
Leu
Ser
Leu
295
Gly
Ala
Thr
Asn
Gly
375

Ser

Val

Pro
Leu
120
Asn
Leu
Leu
Gln
Phe
200
Tyr
Pro
Pro
Leu
Leu
280
Val
Cys
Gln
Ala
Gly
360
Asp

Val

Leu

Asn
105
Pro
Val
Gln
Val
Asp
185
Ser
Gly
Ser
Ser
Arg
265
Leu
Val
Tle
Arg
Tle
345
Phe
Phe
Leu

Gly

119

Thr

Leu

Thr

Asp

Arg

170

Phe

Gln

His

Phe

Ile

250

Lys

Gly

Asn

Glu

Asp

330

Leu

Arg

Gly

His

Asp

Leu
Glu
Gly
Leu
155
Val
Gly
Asp
Val
Asn
235
Pro
Leu
Ser
Asn
Gly
315
Ala
Leu
Pro
Ser
Leu

395
Asp

His
Asp
Glu
140
Arg
Gly
Ala
Pro
His
220
Gln
Ala
Lys
Pro
His
300
Arg
Trp
Glu
Arg
Val
380

Lys

Lys

Trp
Pro
125
Leu
Ala
Val
Gln
Pro
205
Leu
Thr
Gln
Gly
Tyr
285
Arg
Ser
Gly
Leu
Arg
365
Gly

Ala

Phe

Val
110
Asp
Val
Arg
Tle
Gly
190
Lys
Gly
Gln
Pro
Pro
270
His
Thr
Glu
Pro
Val
350
Ser
Ser

Val

His

Asp

Val

Tyr

Gly

Ser

175

Val

Pro

Thr

Phe

Ile

255

Val

Leu

Ser

Pro

Gly

335

Arg

Leu

Thr

Val

Ala

Glu
Tyr
Ala
Val
160
Phe
Leu
Ser
Gly
Pro
240
Ser
Ala
Gly
Thr
Asp
320
Ala
Thr
Leu
Glu
Tyr

400
Lys
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Thr Ser Pro

Asp
Thr
Ser
465
Phe
Glu
Ala
Leu
Val
545
Lys
Tyr
Glu
Val
Phe
625
Leu
Ala
Ala

Asp

Ser
705

Ser
Asn
450

Ser

Ser

Val
Ser
530
Val

Ala

Ile

Glu
610
Arg

Thr

Leu

Val
690
Cys

Pro
435
Pro
Ala
Phe
Thr
Ala
515
His
Leu
Arg
Arg
Asp
595
Phe
His
His
Ser
Leu
675

Trp

Asp

Leu
420
Asn
Ser
Tyr
Met
Tyr
500

Gln

Asp

Gly
Ala
580
Glu
Tyr
Tle
Leu
Ser
660
Thr

Asn

Lys

405
Leu

His

Trp

Ser

Glu

485

Glu

Ala

Arg

His

Leu

565
Ala

Phe

Phe

645

Thr

Trp

Ile

Thr

Thr
Ser
Asp
Phe
470
Asp
Asn
Val
Leu
Tle
550
Thr
Glu
Leu
Leu
Met
630
Leu
Gly
Thr

Asp

His
710

Ser
Gly
Ala
455
Thr
Asp
Leu
Ala
Leu
535
Gly
Leu
Lys
Thr
Ser
615
Gly
Leu
Phe
Leu
Asn

695
Thr

Leu
Gln
440
Glu
Ala
Gln
His
Gln
520
Pro
Asn
Gln
Leu
Arg
600

Gln

Arg

Gln
Gln
680

Asn

Cys

Tle
425
Thr
Val
Phe
Ala
Lys
505
Leu
Leu
Leu
Trp
Arg
585
Met
Tyr
Gly
Ser
Glu
665
Gly

Phe

Pro

120

410
Glu

Leu
Ile
Val
Tyr
490
Val
Ala
Asp
Asn
Val
570
Gln
Tyr
Val
Asp
Asn
650
Ser
Ala

Ile

Pro

Ser
Tyr
Arg
Gly
475
Pro
Leu
Gly
Phe
Glu
555
Tyr
Glu
Asn
Ser
His
635
Ser
Arg
Ala

Glu

Cys
715

Val
Glu
Pro
460
Val
Phe
Gln
Gln
Gly
540
Phe
Ser
Tle
Val
Pro
620
Thr
Ser
Phe
Asn
Gly

700

Pro

Leu
Gln
445
Leu
Pro
Leu
Gly
Leu
525
Arg
Ser
Ala
Tyr
Arg
605
Ala
Leu
Gly
Arg
Ala
685

Arg

Ala

Lys
430
Val
Pro
Ala
His
Arg
510
Leu
Tyr
Gly
Arg
Ser
590
Ile
Asp
Gly
Thr
Arg
670
Leu

Glu

Pro

415
Gln

Val
Met
Val
Thr
495
Leu
Tle
Gly
Asp
Gly
575
Ser
Met
Ser
Ala
Pro
655
Gln
Ser

Pro

Glu

Val
Phe
Asp
Glu
480
Lys
Pro
Arg
Asp
Leu
560
Asp
Glu
Arg
Pro
Leu
640
Gly
Leu
Gly

Lys

Leu
720
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Leu Gly Gly

Leu

Ser

Glu

Thr

785

Asn

Pro

Gln

Val

Val

865

Pro

Thr

Val

Leu

Met
His
Val
770
Tyr
Gly
Tle
Val
Ser
850
Glu
Pro
Val

Met

Ser
930

<210> 13
211> 19

<212>
<213>

220>

<223> 5]
<400> 13
atctggcacc acaccttct 19
<210> 14
211> 20
<212> DNA

Ile
Glu
755
His
Arg
Lys
Glu
Tyr
835
Leu
Trp
Val
Asp
His

915

Pro

DNA
NTLF3

7|

Pro
Ser
740
Asp
Asn
Val
Glu
Lys
820
Thr
Thr
Glu
Leu
Lys
900

Glu

Gly

Ser
725
Arg
Pro
Ala
Val
Tyr
805
Thr
Leu
Cys
Ser
Asp
885
Ser

Ala

Lys

Val
Thr
Glu
Lys
Ser
790
Lys
Tle
Pro
Leu
Asn
870
Ser

Arg

Leu

Phe
Pro
Val
Thr
775
Val
Cys
Ser
Pro
Val
855
Gly
Asp

Trp

His

Leu
Glu
Lys
760
Lys
Leu
Lys
Lys
Ser
840
Lys
Gln
Gly

Gln

Asn
920

Phe Pro Pro

Val
745
Phe

Pro

Thr

Val

Ala

825

Arg

Gly

Pro

Ser

Gln

905
His

121

730
Thr

Asn
Arg
Val
Ser
810
Lys
Asp
Phe
Glu
Phe
890

Gly

Tyr

Cys
Trp
Glu
Leu
795
Asn
Gly
Glu
Tyr
Asn
875
Phe

Asn

Thr

Lys

Val

Tyr

Glu

780

His

Lys

Gln

Leu

Pro

860

Asn

Leu

Val

Gln

Pro

Val

Val

765

Gln

Gln

Ala

Pro

Thr

845

Ser

Tyr

Tyr

Phe

Lys
925

Lys
Val
750
Asp
Tyr
Asp
Leu
Arg
830
Lys
Asp
Lys
Ser
Ser

910

Ser

Asp
735
Asp
Gly
Asn
Trp
Pro
815
Glu
Asn
Ile
Thr
Lys
895

Cys

Leu

Thr

Val

Val

Ser

Leu

800

Ala

Pro

Gln

Ala

Thr

880

Leu

Ser

Ser
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213> NI

220>

223> 519

<400> 14

ggggtgttga aggtctcaaa 20
<210> 15

211> 20

<212> DNA

213> N3

220>

223> 519

<400> 15

gcagtgatgg aggaaaatgce 20
<210> 16

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 16

attcaaggtg gggaggtage 20
210> 17

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 17

cgcteccacaa acgagaaaag 20
<210> 18

211> 20

<212> DNA

213> N3

220>

223> 519

<400> 18

cagtcattcc accccacate 20
<210> 19

211> 20
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<212> DNA

213> NLF3

220>

223> 519

<400> 19

ctcaagggag tggagattgg 20
<210> 20

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 20

cttctgeggg tcaaggtatg 20
<210> 21

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 21

tagcaatctg tgggtggtga 20
<210> 22

211> 20

<212> DNA

213> N3

220>

223> 519

<400> 22

gaagggctge ttgtcgtaag 20
<210> 23

211> 21

<212> DNA

213> NI

220>

223> 519

<400> 23

tcecttegatg gaccggttac ¢ 21
210> 24
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211> 20

<212> DNA

213> NLF3

220>

223> 519

<400> 24

gtggagccecge tgcetgacate 20
<210> 25

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 25

gaggggaaat tgaggaaagc 20
<210> 26

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 26

agccttcettg tcectttggtg 20
<210> 27

211> 24

<212> DNA

213> N3

220>

223> 519

<400> 27

tgtcattcte cttgtgttee tttg 24
<210> 28

211> 28

<212> DNA

213> NI

220>

223> 519

<400> 28

agagctttca gattcagtat tgtcgtat 28
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<210> 29

211> 20

<212> DNA

213> NI

220>

223> 5|4

<400> 29

cccactggac cgatccgeca 20
<210> 30

211> 20

<212> DNA

213> N3

220>

223> 5|4

<400> 30

tgeteteggt tccccagggg 20
<210> 31

211> 20

<212> DNA

213> NI

220>

223> 5|9

<400> 31

tctgggggat getgggcecace 20
<210> 32

211> 20

<212> DNA

213> NI

220>

223> 5|9

<400> 32

gcttgggeat ctcceggage 20
<210> 33

211> 20

<212> DNA

213> N3

220>

223> 5|9

<400> 33
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caaataaagt gccegtggtg 20
<210> 34

211> 20

<212> DNA

213> NLFH)

220>

223> 519

<400> 34

tcgtegetgt aggtgatgag 20
<210> 35

211> 24

<212> DNA

213> NI

220>

223> 519

<400> 35

ggaagaaaac cattgccaat tatt 24
<210> 36

211> 18

<212> DNA

213> N3

220>

223> 519

<400> 36

cgeetgetga ggtttgga 18
<210> 37

211> 24

<212> DNA

213> NLF5)

220>

223> 51

<400> 37

aagtcagggt gattggggga atcc 24
<210> 38

211> 24

<212> DNA

213> NLFH)

220>

223> 519
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<400> 38

aaaccatctc ctcggatagg gcac 24
<210> 39

211> 20

<212> DNA

213> N3

220>

223> 519

<400> 39

attctcgget gtctectect 20
<210> 40

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 40

ccctgaggta ggtecgtagaa 20
<210> 41

211> 20

<212> DNA

213> NI

220>

223> 519

<400> 41

cgtgectecat ctgectactt 20
<210> 42

211> 20

<212> DNA

213> N3

220>

223> 519

<400> 42

tgacctcetgt ggcatcatte 20
<210> 43

211> 20

<212> DNA

213> NI

220>
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223> 5|9

<400> 43

ggacatcagc cagaagcaag 20
<210> 44

<211> 20

<212> DNA

213> NI

220>

223> 5|4

<400> 44

ggacaggggg tagagaggag 20
<210> 45

211> 21

<212> DNA

213> NI

220>

223> 5|9

<400> 45

gccatgttte tcceggttee t 21
<210> 46

<211> 18

<212> DNA

213> NLF3

220>

223> 5%

<400> 46

tggcgegaga gettatceg 18
<210> 47

211> 21

<212> DNA

213> NI

<220>

223> 5|9

<400> 47

cctggeeceet agtgtgattt ¢ 21
<210> 48

<211> 18

<212> DNA

213> NLFH)
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220>
223> 519
<400> 48
tggcgegaga gettateg 18
<210> 49
211> 19
<212> DNA
213> NLFH)
220>
223> 519
<400> 49
gacctccata gaagacacc 19
<210> 50
211> 21
<212> DNA
213> NLFH)
220>
223> 519
<400> 50
aacccgttga tgtccacttg ¢ 21
<210> 51
<211> 990
<212> PRT
213> BN
<400> 51
Gly Cys Cys Thr Cys Cys Ala Cys Cys Ala Ala Gly Gly Gly Cys Cys
1 5 10 15
Cys Ala Thr Cys Gly Gly Thr Cys Thr Thr Cys Cys Cys Cys Cys Thr
20 25 30
Gly Gly Cys Ala Cys Cys Cys Thr Cys Cys Thr Cys Cys Ala Ala Gly
35 40 45
Ala Gly Cys Ala Cys Cys Thr Cys Thr Gly Gly Gly Gly Gly Cys Ala
50 55 60
Cys Ala Gly Cys Gly Gly Cys Cys Cys Thr Gly Gly Gly Cys Thr Gly
65 70 75 80
Cys Cys Thr Gly Gly Thr Cys Ala Ala Gly Gly Ala Cys Thr Ala Cys
85 90 95
Thr Thr Cys Cys Cys Cys Gly Ala Ala Cys Cys Gly Gly Thr Gly Ala
100 105 110
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Cys Gly Gly

Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Cys
305
Cys
Cys
Thr
Cys
Ala
385

Thr

Cys

Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Ala
290
Thr
Ala
Cys
Gly
Thr
370
Ala

Cys

Cys

115
Gly

Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Thr
Cys
Ala
Gly
355
Thr
Ala

Ala

Cys

Thr

Cys

Gly

Cys

Ala

180

Ala

Thr

Gly

Ala

Ala

260

Cys

Gly

Gly

Ala

Gly

340

Gly

Cys

Cys

Thr

Thr

Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Thr
245
Cys
Ala
Thr
Thr
Thr
325
Cys
Gly
Cys
Cys
Gly

405
Gly

Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Thr
Gly
310
Gly
Ala
Gly
Thr
Cys
390

Ala

Ala

Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Ala
Cys
Cys
Gly
Cys
375
Ala

Thr

Gly

Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Ala
360
Thr
Ala

Cys

Gly

Thr Gly Gly

Thr

Cys

Cys

Thr

185

Cys

Thr

Cys

Cys

Cys

265

Thr

Gly

Ala

Cys

Thr

345

Cys

Thr

Gly

Thr

Thr

130

Gly
Ala
Thr
170
Cys
Gly
Cys
Cys
Ala
250
Cys
Gly
Cys
Ala
Ala
330
Gly
Cys
Cys
Gly
Cys

410
Cys

Ala
Cys
155
Ala
Thr
Thr
Cys
Cys
235
Ala
Cys
Gly
Cys
Ala
315
Cys
Ala
Gly
Cys
Ala
395

Cys

Ala

Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Ala
Cys
Ala
Thr
Cys
380
Cys

Cys

Cys

Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Cys
Gly
Cys
Cys
365
Cys
Ala

Gly

Ala

Cys

Ala

Thr

Gly

Thr

190

Thr

Cys

Ala

Thr

Cys

270

Ala

Ala

Thr

Thr

Thr

350

Ala

Cys

Cys

Gly

Thr

Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Gly
255
Ala
Ala
Ala
Cys
Gly
335
Cys
Gly
Cys
Cys
Ala

415
Gly

Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys
240
Ala
Ala
Gly
Thr
Ala
320
Cys
Cys
Thr
Ala
Cys
400

Cys

Cys



CN 112236166 A

.1l

%=

52/148 T

Gly Thr Gly

Gly
Gly
465
Thr
Ala
Gly
Gly
Cys
545
Cys
Cys
Ala
Gly
Ala
625
Cys
Cys
Cys
Ala
Cys

705
Cys

Cys
450
Gly
Ala
Gly
Ala
Ala
530
Gly
Gly
Ala
Thr
Thr
610
Ala
Cys
Thr
Ala
Gly
690

Cys

Thr

435
Cys

Thr
Cys
Gly
Cys
515
Gly
Thr
Thr
Cys
Gly
595
Gly
Ala
Ala
Cys
Gly
675
Gly

Cys

Gly

420
Gly

Ala
Cys
Gly
Thr
500
Ala
Cys
Ala
Cys
Cys
580
Gly
Cys
Gly
Thr
Cys
660
Cys
Thr

Ala

Ala

Thr
Cys
Ala
Thr
485
Gly
Ala
Ala
Cys
Cys
565
Ala
Cys
Ala
Cys
Cys
645
Ala
Cys
Gly

Thr

Cys
725

Gly
Gly
Ala
470
Gly
Cys
Ala
Gly
Cys
550
Thr
Gly
Ala
Ala
Cys
630
Gly
Ala
Cys
Thr
Cys

710
Cys

Gly
Ala
455
Gly
Gly
Ala
Gly
Thr
535
Gly
Cys
Gly
Ala
Gly
615
Cys
Ala
Ala
Cys
Ala
695

Cys

Ala

Thr
440
Ala
Thr
Ala
Thr
Cys
520
Ala
Gly
Ala
Ala
Gly
600
Gly
Thr
Gly
Gly
Gly
680
Cys

Cys

Ala

425

Gly Gly Ala

Gly
Thr
Cys
Ala
505
Cys
Cys
Gly
Cys
Cys
585
Gly
Thr
Cys
Ala
Cys
665
Ala
Ala

Gly

Gly

131

Ala
Cys
Gly
490
Ala
Gly
Ala
Thr
Cys
570
Thr
Ala
Cys
Cys
Ala
650
Cys
Gly
Cys

Gly

Ala
730

Cys
Ala
475
Gly
Thr
Cys
Ala
Gly
555
Gly
Gly
Gly
Thr
Cys
635
Ala
Ala
Ala
Cys
Gly

715
Ala

Cys
Cys
460
Ala
Cys
Gly
Gly
Cys
540
Gly
Thr
Gly
Thr
Cys
620
Ala
Ala
Ala
Ala
Cys
700

Ala

Cys

Gly
445
Cys
Cys
Gly
Cys
Gly
525
Ala
Thr
Cys
Cys
Ala
605
Cys
Gly
Cys
Ala
Cys
685
Thr

Thr

Cys

430
Thr

Thr
Thr
Thr
Cys
510
Gly
Gly
Cys
Cys
Thr
590
Cys
Ala
Cys
Cys
Gly
670
Cys
Gly

Gly

Ala

Gly
Gly
Gly
Gly
495
Ala
Ala
Cys
Ala
Thr
575
Gly
Ala
Ala
Cys
Ala
655
Gly
Ala
Cys

Ala

Gly
735

Ala
Ala
Gly
480
Gly
Ala
Gly
Ala
Gly
560
Gly
Ala
Ala
Cys
Cys
640
Thr
Gly
Cys
Cys
Gly

720
Gly
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Thr Cys Ala

Gly
Cys
Thr
785
Thr
Ala
Cys
Cys
Cys
865
Cys
Gly
Gly
Thr
Gly
945

Cys

Thr

<210> 52

Gly
Cys
770
Gly
Gly
Ala
Thr
Gly
850
Thr
Cys
Thr
Thr
Gly
930
Cys

Ala

Gly

Thr
755
Cys
Gly
Gly
Cys
Cys
835
Ala
Cys
Gly
Gly
Cys
915
Ala
Ala

Gly

Thr

<211> 330
<212> PRT
213> BN

<400> 52

Ala Ser Thr

1

Gly
740
Cys
Ala
Ala
Gly
Thr
820
Cys
Cys
Thr
Thr
Gly
900
Thr
Thr
Cys

Ala

Cys
980

Lys

Cys
Ala
Gly
Gly
Cys
805
Ala
Cys
Gly
Ala
Gly
885
Cys
Thr
Gly
Ala
Ala

965
Thr

Gly

Cys
Ala
Cys
Thr
790
Ala
Cys
Gly
Gly
Cys
870
Gly
Ala
Cys
Cys
Ala
950

Gly

Cys

Pro

Thr
Ala
Gly
775
Gly
Gly
Ala
Thr
Cys
855
Ala
Ala
Gly
Thr
Ala
935
Cys

Ala

Cys

Ser

Gly
Gly
760
Ala
Gly
Cys
Ala
Gly
840
Thr
Gly
Cys
Cys
Cys
920
Thr
Cys

Gly

Gly

Val

Ala Cys Cys

745
Gly

Cys

Gly

Cys

Gly

825

Cys

Cys

Cys

Ala

Ala

905

Ala

Gly

Ala

Cys

Gly
985

Phe

132

Cys
Ala
Ala
Gly
810
Ala
Thr
Cys
Ala
Ala
890
Gly
Thr
Ala
Cys
Cys

970
Gly

Pro
10

Thr
Thr
Gly
795
Gly
Cys
Gly
Thr
Ala
875
Gly
Gly
Gly
Gly
Thr
955

Thr

Thr

Leu

Thr
Thr
Cys
780
Ala
Ala
Cys
Gly
Thr
860
Gly
Ala
Gly
Cys
Gly
940
Ala

Cys

Ala

Ala

Gly
Cys
765
Gly
Gly
Gly
Ala
Ala
845
Cys
Cys
Gly
Gly
Thr
925
Cys
Cys

Thr

Ala

Pro

Cys
750
Thr
Cys
Cys
Ala
Cys
830
Cys
Thr
Thr
Cys
Ala
910
Cys
Thr
Ala

Cys

Ala
990

Ser

Cys

Ala

Cys

Ala

Ala

815

Gly

Thr

Thr

Cys

Ala

895

Ala

Cys

Cys

Cys

Cys
975

Ser
15

Thr
Thr
Gly
Ala
800
Cys
Cys
Cys
Cys
Ala
880
Gly
Cys
Gly
Thr
Gly

960
Cys

Lys
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Ser
Phe
Gly
Leu
65

Tyr
Lys
Pro
Lys
Val
145
Tyr
Glu
His
Lys
Gln
225
Leu
Pro
Asn
Leu
Val

305
Gln

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
Val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser

Ser

Ser

Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asn
Tle
260
Thr
Lys

Cys

Leu

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310
Leu

Ala
Val
Ala
55

Val
His
Cys
Gly
Met
135
His
Val
Tyr
Gly
Tle
215
Val
Ser
Glu
Pro
Val
295

Met

Ser

Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120
Ile
Glu
His
Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Leu Gly Cys

25
Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

133

Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys
250
Ser
Asp
Ser

Ala

Lys

Ser
Ser
Ser
75

Asn
His
Val
Thr
Glu
155
Lys
Ser
Lys
Tle
Pro
235
Leu
Asn
Ser

Arg

Leu
315

Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
Val
Thr
Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285

Gln

Asn

Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe
Pro
Thr
190

Val

Ala

Gly
Pro
270
Ser

Gln

His

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
Val
Ser
Lys
Asp
Phe
255
Glu
Phe

Gly

Tyr

Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe

Asn

Thr
320
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<210> 53

<211> 990
<212> PRT
213> BN

<400> 53

Gly Cys Cys

1
Cys

Gly
Ala
Cys
65

Cys
Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225

Thr

Ala

Ala
Gly
Gly
50

Ala
Cys
Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr

Ala

Thr

Thr
Cys
35

Cys
Gly
Thr
Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr

Cys

Cys

Thr
Cys
20

Ala
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Gly

Ala

Ala

325

Cys

Gly

Cys

Cys

Gly

Gly

85

Cys

Gly

Gly

Thr

Thr

165

Gly

Gly

Gly

Gly

Thr

245
Cys

Cys
Gly
Cys
Cys
Gly
70

Thr
Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230

Cys

Ala

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys

Thr

Ala

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala

Gly

Gly

Cys

Thr

25

Cys

Thr

Cys

Ala

Ala

105

Thr

Thr

Cys

Cys

Thr

185

Cys

Thr

Cys

Cys

Cys

134

330

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Cys
Ala

250
Cys

Ala
Cys
Thr
Gly
Gly
75

Gly
Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Cys
235

Ala

Cys

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala

Cys

Ala

Gly
Cys
Cys
45

Gly
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly

Gly

Gly

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala

Thr

Cys

Cys
15

Cys
Ala
Cys

Thr

Ala
95
Gly

Thr

Gly

Cys

Thr

175

Cys

Gly

Ala

Cys

Gly

255
Ala

Cys
Thr
Gly
Ala
Gly
80

Cys
Ala
Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys
240

Ala

Ala
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Cys Ala Cys

Ala
Cys
305
Cys
Cys
Thr
Cys
Ala
385
Thr
Cys
Gly
Gly
Gly
465
Thr
Ala
Gly
Gly
Cys

545
Cys

Ala
290
Thr
Ala
Cys
Gly
Thr
370
Ala
Cys
Cys
Thr
Cys
450
Gly
Ala
Gly
Ala
Ala
530

Gly

Gly

275
Ala

Thr
Cys
Ala
Gly
355
Thr
Ala
Ala
Cys
Gly
435
Cys
Thr
Cys
Gly
Cys
515
Gly

Thr

Thr

260
Cys

Gly
Gly
Ala
Gly
340
Gly
Cys
Cys
Thr
Thr
420
Gly
Ala
Cys
Gly
Thr
500
Ala
Cys

Ala

Cys

Ala
Thr
Thr
Thr
325
Cys
Gly
Cys
Cys
Gly
405
Gly
Thr
Cys
Ala
Thr
485
Gly
Ala
Ala

Cys

Cys
565

Ala
Thr
Gly
310
Gly
Ala
Gly
Thr
Cys
390
Ala
Ala
Gly
Gly
Ala
470
Gly
Cys
Ala
Gly
Cys

550
Thr

Gly
Gly
295
Ala
Cys
Cys
Gly
Cys
375
Ala
Thr
Gly
Gly
Ala
455
Gly
Gly
Ala
Gly
Thr
535

Gly

Cys

Gly
280
Ala
Cys
Cys
Cys
Ala
360
Thr
Ala
Cys
Gly
Thr
440
Ala
Thr
Ala
Thr
Cys
520
Ala

Thr

Ala

265
Thr

Gly
Ala
Cys
Thr
345
Cys
Thr
Gly
Thr
Thr
425
Gly
Gly
Thr
Cys
Ala
505
Cys
Cys

Gly

Cys

135

Gly
Cys
Ala
Ala
330
Gly
Cys
Cys
Gly
Cys
410
Cys
Gly
Ala
Cys
Gly
490
Ala
Gly
Ala

Thr

Cys
570

Gly
Cys
Ala
315
Cys
Ala
Gly
Cys
Ala
395
Cys
Ala
Ala
Cys
Ala
475
Gly
Thr
Cys
Ala
Gly

555
Gly

Ala
Cys
300
Ala
Cys
Ala
Thr
Cys
380
Cys
Cys
Cys
Cys
Cys
460
Ala
Cys
Gly
Gly
Cys
540

Gly

Thr

Cys
285
Ala
Cys
Gly
Cys
Cys
365
Cys
Ala
Gly
Ala
Gly
445
Cys
Cys
Gly
Cys
Gly
525
Ala

Thr

Cys

270
Ala

Ala
Thr
Thr
Thr
350
Ala
Cys
Cys
Gly
Thr
430
Thr
Thr
Thr
Thr
Cys
510
Gly
Gly

Cys

Cys

Ala
Ala
Cys
Gly
335
Cys
Gly
Cys
Cys
Ala
415
Gly
Gly
Gly
Gly
Gly
495
Ala
Ala
Cys

Ala

Thr
575

Gly
Thr
Ala
320
Cys
Cys
Thr
Ala
Cys
400
Cys
Cys
Ala
Ala
Gly
480
Gly
Ala
Gly
Ala
Gly

560
Gly
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Cys Ala Cys

Ala
Gly
Ala
625
Cys
Cys
Cys
Ala
Cys
705
Cys
Thr
Gly
Cys
Thr
785
Thr
Ala
Cys
Cys
Cys

865
Cys

Thr
Thr
610
Ala
Cys
Thr
Ala
Gly
690
Cys
Thr
Cys
Gly
Cys
770
Gly
Gly
Ala
Thr
Gly
850

Thr

Cys

Gly
595
Gly
Ala
Ala
Cys
Gly
675
Gly
Cys
Gly
Ala
Thr
755
Cys
Gly
Gly
Cys
Cys
835
Ala

Cys

Gly

Cys
580
Gly
Cys
Gly
Thr
Cys
660
Cys
Thr
Ala
Ala
Gly
740
Cys
Ala
Ala
Gly
Thr
820
Cys
Cys

Thr

Thr

Ala

Cys

Ala

Cys

Cys

645

Ala

Cys

Gly

Thr

Cys

725

Cys

Ala

Gly

Gly

Cys

805

Ala

Cys

Gly

Ala

Gly

Gly
Ala
Ala
Cys
630
Gly
Ala
Cys
Thr
Cys
710
Cys
Cys
Ala
Cys
Thr
790
Ala
Cys
Gly
Gly
Cys

870
Gly

Gly
Ala
Gly
615
Cys
Ala
Ala
Cys
Ala
695
Cys
Ala
Thr
Ala
Gly
775
Gly
Gly
Ala
Thr
Cys
855

Ala

Ala

Ala
Gly
600
Gly
Thr
Gly
Gly
Gly
680
Cys
Cys
Ala
Gly
Gly
760
Ala
Gly
Cys
Ala
Gly
840
Thr

Gly

Cys

Cys Thr Gly

585
Gly

Thr

Cys

Ala

Cys

665

Ala

Ala

Gly

Gly

Ala

745

Gly

Cys

Gly

Cys

Gly

825

Cys

Cys

Cys

Ala

136

Ala
Cys
Cys
Ala
650
Cys
Gly
Cys
Gly
Ala
730
Cys
Cys
Ala
Ala
Gly
810
Ala
Thr
Cys

Ala

Ala

Gly
Thr
Cys
635
Ala
Ala
Ala
Cys
Gly
715
Ala
Cys
Thr
Thr
Gly
795
Gly
Cys
Gly
Thr
Ala

875
Gly

Gly
Thr
Cys
620
Ala
Ala
Ala
Ala
Cys
700
Ala
Cys
Thr
Thr
Cys
780
Ala
Ala
Cys
Gly
Thr
860

Gly

Ala

Cys
Ala
605
Cys
Gly
Cys
Ala
Cys
685
Thr
Thr
Cys
Gly
Cys
765
Gly
Gly
Gly
Ala
Ala
845
Cys

Cys

Gly

Thr
590
Cys
Ala
Cys
Cys
Gly
670
Cys
Gly
Gly
Ala
Cys
750
Thr
Cys
Cys
Ala
Cys
830
Cys
Thr

Thr

Cys

Gly

Ala

Ala

Cys

Ala

655

Gly

Ala

Cys

Ala

Gly

735

Cys

Ala

Cys

Ala

Ala

815

Gly

Thr

Thr

Cys

Ala

Ala
Ala
Cys
Cys
640
Thr
Gly
Cys
Cys
Gly
720
Gly
Thr
Thr
Gly
Ala
800
Cys
Cys
Cys
Cys
Ala

880
Gly
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Gly Thr Gly

Gly
Thr
Gly

945
Cys

Thr

Gly
930
Cys

Ala

Cys
915
Ala
Ala

Gly

Thr Gly Thr

<210> 54

<211> 330
<212> PRT
213> BN

<400> 54

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Lys
Pro
Lys
Val

145
Tyr

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys

Val

Asp

Gly
900
Thr
Thr
Cys

Ala

Cys
980

Lys
Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp

Asp

Gly

885
Cys

Thr

Gly

Ala

Ala

965
Thr

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

Ala
Cys
Cys
Ala
950

Gly

Cys

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150
Glu

Gly
Thr
Ala
935
Cys

Ala

Cys

Ser
Ala
Val
Ala
55

Val
His
Cys
Gly
Met
135
His

Val

Cys
Cys
920
Thr
Cys

Gly

Gly

Val
Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120
Tle

Glu

His

Ala
905
Ala
Gly
Ala

Cys

Gly
985

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp

Asn

137

890
Gly Gly

Thr Gly

Ala Gly

Cys Thr
955

Cys Thr

970

Gly Thr

Pro Leu
10
Gly Cys

Asn Ser

Gln Ser

Ser Ser
75

Ser Asn

90

Thr His

Ser Val

Arg Thr

Pro Glu

155
Ala Lys

Gly
Cys
Gly
940
Ala

Cys

Ala

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140

Val

Thr

Gly
Thr
925
Cys
Cys

Thr

Ala

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu

Lys

Lys

Ala
910
Cys
Thr
Ala

Cys

Ala
990

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val

Phe

Pro

895
Ala

Cys

Cys

Cys

Cys
975

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr

Asn

Arg

Cys

Gly

Thr

Gly

960
Cys

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160
Glu
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Glu Gln Tyr

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305
Gln

<210> 55

Gln
Ala
210
Pro
Thr
Ser
Tyr
Tyr
290

Phe

Lys

Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser

Ser

Ser

<211> 990
<212> PRT
213> BN

<400> 55

Gly Cys Cys

1
Cys

Gly
Ala
Cys
65

Cys

Thr

Ala
Gly
Gly
50

Ala

Cys

Thr

Thr
Cys
35

Cys
Gly

Thr

Cys

Asn
180
Trp
Pro
Glu
Asn
Tle
260
Thr
Lys

Cys

Leu

Thr
Cys
20

Ala
Ala
Cys

Gly

Cys

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Cys

Gly

Cys

Cys

Gly

Gly

85
Cys

Thr
Asn
Pro
Gln
230
Val
Val
Pro
Thr
Val

310
Leu

Cys
Gly
Cys
Cys
Gly
70

Thr

Cys

Tyr
Gly
Tle
215
Val
Ser
Glu
Pro
Val
295

Met

Ser

Ala
Thr
Cys
Thr
55

Cys

Cys

Gly

Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Cys
Cys
Thr
40

Cys
Cys

Ala

Ala

Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu
Lys

Glu

Gly

Cys

Thr

25

Cys

Thr

Cys

Ala

Ala

138

170
Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Ala
10
Thr

Cys

Gly

Thr

Gly

90
Cys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Ala
Cys
Thr
Gly
Gly
75

Gly

Cys

Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

Gly
Cys
Cys
Gly
60

Gly

Ala

Gly

Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285

Gln

Asn

Gly
Cys
Cys
45

Gly
Gly

Cys

Gly

Thr
190
Val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

Gly
Cys
30

Ala
Gly
Cys

Thr

Thr

175
Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Cys
15

Cys
Ala
Cys

Thr

Ala
95
Gly

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Cys
Thr
Gly
Ala
Gly
80

Cys

Ala
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Cys Gly Gly

Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Cys
305
Cys
Cys
Thr
Cys
Ala

385
Thr

Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Gly
290
Thr
Ala
Cys
Gly
Thr
370

Ala

Cys

115
Gly

Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Thr
Cys
Ala
Gly
355
Thr

Ala

Ala

100
Thr

Cys
Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260
Cys
Gly
Gly
Ala
Gly
340
Gly
Cys

Cys

Thr

Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Thr
245
Cys
Ala
Thr
Thr
Thr
325
Cys
Gly
Cys

Cys

Gly
405

Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Thr
Gly
310
Gly
Ala
Gly
Thr
Cys

390
Ala

Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Ala
Cys
Cys
Gly
Cys
375

Ala

Thr

Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Ala
360
Thr

Ala

Cys

105
Thr

Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Gly
Ala
Cys
Thr
345
Cys
Thr

Gly

Thr

139

Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Cys
Ala
250
Cys
Gly
Cys
Ala
Ala
330
Gly
Cys
Cys

Gly

Cys
410

Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Cys
235
Ala
Cys
Gly
Cys
Ala
315
Cys
Ala
Gly
Cys
Ala

395
Cys

Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Ala
Cys
Ala
Thr
Cys
380

Cys

Cys

Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Cys
Gly
Cys
Cys
365
Cys

Ala

Gly

110
Cys

Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Thr
Thr
Thr
350
Ala
Cys

Cys

Gly

Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Gly
255
Ala
Ala
Ala
Cys
Gly
335
Cys
Gly
Cys

Cys

Ala
415

Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys
240
Ala
Ala
Gly
Thr
Ala
320
Cys
Cys
Thr
Ala
Cys

400
Cys
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Cys Cys Cys

Gly
Gly
Gly
465
Thr
Ala
Gly
Gly
Cys
545
Cys
Cys
Ala
Gly
Ala
625
Cys
Cys
Cys
Ala
Cys

705
Ala

Thr
Cys
450
Gly
Ala
Gly
Ala
Ala
530
Gly
Gly
Ala
Thr
Thr
610
Ala
Cys
Thr
Ala
Gly
690

Cys

Thr

Gly
435
Cys
Thr
Cys
Gly
Cys
515
Gly
Thr
Thr
Cys
Gly
595
Gly
Ala
Ala
Cys
Gly
675
Gly

Cys

Gly

Thr
420
Gly
Ala
Cys
Gly
Thr
500
Ala
Cys
Ala
Cys
Cys
580
Gly
Cys
Gly
Thr
Cys
660
Cys
Thr

Ala

Ala

Gly

Thr

Cys

Ala

Thr

485

Gly

Ala

Ala

Cys

Cys

565

Ala

Cys

Ala

Cys

Cys

645

Ala

Cys

Gly

Thr

Cys

Ala
Gly
Gly
Ala
470
Gly
Cys
Ala
Gly
Cys
550
Thr
Gly
Ala
Ala
Cys
630
Gly
Ala
Cys
Thr
Cys

710
Cys

Gly
Gly
Ala
455
Gly
Gly
Ala
Gly
Thr
535
Gly
Cys
Gly
Ala
Gly
615
Cys
Ala
Ala
Cys
Ala
695

Cys

Ala

Gly
Thr
440
Ala
Thr
Ala
Thr
Cys
520
Ala
Thr
Ala
Ala
Gly
600
Gly
Thr
Gly
Gly
Gly
680
Cys

Cys

Ala

Thr Cys Ala

425
Gly

Gly

Thr

Cys

Ala

505

Cys

Cys

Gly

Cys

Cys

585

Gly

Thr

Cys

Ala

Cys

665

Ala

Ala

Gly

Gly

140

Gly
Ala
Cys
Gly
490
Ala
Gly
Ala
Thr
Cys
570
Thr
Ala
Cys
Cys
Ala
650
Cys
Gly
Cys

Gly

Ala

Ala
Cys
Ala
475
Gly
Thr
Cys
Ala
Gly
555
Gly
Gly
Gly
Thr
Cys
635
Ala
Ala
Ala
Cys
Gly

715
Ala

Cys
Cys
Cys
460
Ala
Cys
Gly
Gly
Cys
540
Gly
Thr
Gly
Thr
Cys
620
Ala
Ala
Ala
Ala
Cys
700

Ala

Cys

Ala
Gly
445
Cys
Cys
Gly
Cys
Gly
525
Ala
Thr
Cys
Cys
Ala
605
Cys
Gly
Cys
Ala
Cys
685
Thr

Gly

Cys

Thr
430
Thr
Thr
Thr
Thr
Cys
510
Gly
Gly
Cys
Cys
Thr
590
Cys
Ala
Cys
Cys
Gly
670
Cys
Gly

Gly

Ala

Gly

Gly

Gly

Gly

Gly

495

Ala

Ala

Cys

Ala

Thr

075

Gly

Ala

Ala

Cys

Ala

655

Gly

Ala

Cys

Ala

Gly

Cys
Ala
Ala
Gly
480
Gly
Ala
Gly
Ala
Gly
560
Gly
Ala
Ala
Cys
Cys
640
Thr
Gly
Cys
Cys
Gly

720
Gly
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Thr Cys Ala

Gly
Cys
Thr
785
Thr
Ala
Cys
Cys
Cys
865
Cys
Gly
Gly
Thr
Gly

945
Cys

Gly
Cys
770
Gly
Gly
Ala
Thr
Gly
850
Thr
Cys
Thr
Thr
Gly
930

Cys

Ala

Thr
755
Cys
Gly
Gly
Cys
Cys
835
Ala
Cys
Gly
Gly
Cys
915
Ala

Ala

Gly

Thr Gly Thr

<210> 56

<211> 330
<212> PRT
213> BN

<400> 56

Ala Ser Thr

Gly
740
Cys
Ala
Ala
Gly
Thr
820
Cys
Cys
Thr
Thr
Gly
900
Thr
Thr
Cys

Ala

Cys
980

Lys

725
Cys

Ala
Gly
Gly
Cys
805
Ala
Cys
Gly
Ala
Gly
885
Cys
Thr
Gly
Ala
Ala

965
Cys

Gly

Cys
Ala
Cys
Thr
790
Ala
Cys
Gly
Gly
Thr
870
Gly
Ala
Cys
Cys
Ala
950

Gly

Cys

Pro

Thr
Ala
Gly
775
Gly
Gly
Ala
Thr
Cys
855
Ala
Ala
Gly
Thr
Ala
935
Cys

Ala

Cys

Ser

Gly
Gly
760
Ala
Gly
Cys
Ala
Gly
840
Thr
Gly
Cys
Cys
Cys
920
Thr
Cys

Gly

Gly

Val

Ala
745
Gly
Cys
Gly
Cys
Gly
825
Cys
Cys
Cys
Ala
Ala
905
Ala
Gly
Ala

Cys

Gly
985

Phe

141

730
Cys

Cys
Ala
Ala
Gly
810
Ala
Thr
Cys
Ala
Ala
890
Gly
Thr
Ala
Cys
Cys

970
Gly

Pro

Cys
Thr
Thr
Gly
795
Gly
Cys
Gly
Thr
Ala
875
Gly
Gly
Gly
Gly
Thr
955

Thr

Thr

Leu

Thr
Thr
Cys
780
Ala
Ala
Cys
Gly
Thr
860
Gly
Ala
Gly
Cys
Gly
940
Ala

Cys

Ala

Ala

Gly
Cys
765
Gly
Gly
Gly
Ala
Ala
845
Cys
Cys
Gly
Gly
Thr
925
Cys
Cys

Thr

Ala

Pro

Cys
750
Thr
Cys
Cys
Ala
Cys
830
Cys
Thr
Thr
Cys
Ala
910
Cys
Thr
Ala

Cys

Ala
990

735
Cys

Ala

Cys

Ala

Ala

815

Gly

Thr

Thr

Cys

Ala

895

Ala

Cys

Cys

Cys

Cys
975

Thr
Thr
Gly
Ala
800
Cys
Cys
Cys
Cys
Ala
880
Gly
Cys
Gly
Thr
Gly

960
Cys

Ser Ser Lys



CN 112236166 A

.1l

63/148 T

1

Ser
Phe
Gly
Leu
65

Tyr
Arg
Pro
Lys
Val
145
Tyr
Glu
His
Lys
Gln
225
Met
Pro
Asn

Leu

Val
305

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290
Phe

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
Val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275

Ser

Ser

Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asn
Tle
260
Thr

Lys

Cys

Gly
Val
Phe
Val
Val
85

Lys
Leu
Thr
Val
Val
165
Ser
Leu
Ala
Pro
Gln
245
Ala
Thr

Leu

Ser

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val
310

Ala
Val
Ala
55

Val
His
Cys
Gly
Met
135
His
Val
Tyr
Gly
Tle
215
Val
Ser
Glu
Pro
Val

295
Met

Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120
Tle
Glu
His
Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280

Asp

His

Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp
Asn
Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu

Lys

Glu

142

10
Gly

Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys
250
Ser
Asp

Ser

Ala

Cys
Ser
Ser
Ser
75

Asn
His
Val
Thr
Glu
155
Lys
Ser
Lys
Tle
Pro
235
Leu
Asn
Ser

Arg

Leu
315

Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
Val
Thr
Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285

Gln

Asn

Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe
Pro
Thr
190
Val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

15
Asp

Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
Val
Ser
Lys
Glu
Phe
255
Glu
Phe

Gly

Tyr

Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe

Asn

Thr
320
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Gln Lys Ser

<210> 57
<211> 990
<212> PRT
213> BN
<400> 57
Gly Cys Cys
1

Cys Ala Thr

Gly Gly Cys
35
Ala Gly Cys
50
Cys Ala Gly
65
Cys Cys Thr

Thr Thr Cys

Cys Gly Gly
115
Ala Gly Gly
130
Gly Gly Cys
145
Cys Gly Gly

Cys Thr Cys

Cys Thr Cys
195
Cys Cys Gly
210
Cys Thr Thr
225
Thr Ala Cys

Leu

Thr
Cys
20

Ala
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr

Gly

Ala

Ser
325

Cys

Gly

Cys

Cys

Gly

Gly

85

Cys

Gly

Gly

Thr

Thr

165

Gly

Gly

Gly

Gly

Thr
245

Leu

Cys
Gly
Cys
Cys
Gly
70

Thr
Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly

230
Cys

Ser

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215

Cys

Thr

Pro

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys

Ala

Gly

Gly

Cys
Thr
25

Cys
Thr
Cys
Ala
Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr

Cys

Cys

143

Lys
330

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly
Cys

Cys

Ala
250

Ala
Cys
Thr
Gly
Gly
75

Gly
Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Cys

235
Ala

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220

Ala

Cys

Gly
Cys
Cys
45

Gly
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly

Gly

Gly

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys

Ala

Thr

Cys
15

Cys
Ala
Cys
Thr
Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala

Cys

Gly
255

Cys
Thr
Gly
Ala
Gly
80

Cys
Ala
Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys

240
Ala
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Ala Thr Cys

Cys
Ala
Cys
305
Cys
Cys
Thr
Cys
Ala
385
Thr
Cys
Gly
Gly
Gly
465
Thr
Ala
Gly
Gly
Cys

545
Cys

Ala
Ala
290
Thr
Ala
Cys
Gly
Thr
370
Ala
Cys
Cys
Thr
Cys
450
Gly
Ala
Gly
Ala
Ala
530

Gly

Gly

Cys
275
Ala
Thr
Cys
Ala
Gly
355
Thr
Ala
Ala
Cys
Gly
435
Cys
Thr
Cys
Gly
Cys
515
Gly

Thr

Thr

Ala
260
Cys
Gly
Gly
Ala
Gly
340
Gly
Cys
Cys
Thr
Thr
420
Gly
Ala
Cys
Gly
Thr
500
Ala
Cys

Ala

Cys

Cys

Ala

Thr

Thr

Thr

325

Cys

Gly

Cys

Cys

Gly

405

Gly

Thr

Cys

Ala

Thr

485

Gly

Ala

Ala

Cys

Cys

Ala
Ala
Thr
Gly
310
Gly
Ala
Gly
Thr
Cys
390
Ala
Ala
Gly
Gly
Ala
470
Gly
Cys
Ala
Gly
Cys

550
Thr

Ala
Gly
Gly
295
Ala
Cys
Cys
Gly
Cys
375
Ala
Thr
Gly
Gly
Ala
455
Gly
Gly
Ala
Gly
Thr
535

Gly

Cys

Gly
Gly
280
Ala
Cys
Cys
Cys
Ala
360
Thr
Ala
Cys
Gly
Thr
440
Ala
Thr
Ala
Thr
Cys
520
Ala

Thr

Ala

Cys Cys Cys

265
Thr

Gly

Ala

Cys

Thr

345

Cys

Thr

Gly

Thr

Thr

425

Gly

Gly

Thr

Cys

Ala

505

Cys

Cys

Gly

Cys

144

Gly
Cys
Ala
Ala
330
Gly
Cys
Cys
Gly
Cys
410
Cys
Gly
Ala
Cys
Gly
490
Ala
Gly
Ala

Thr

Cys

Gly
Cys
Ala
315
Cys
Ala
Gly
Cys
Ala
395
Cys
Ala
Ala
Cys
Ala
475
Gly
Thr
Cys
Ala
Gly

555
Gly

Ala
Ala
Cys
300
Ala
Cys
Ala
Thr
Cys
380
Cys
Cys
Cys
Cys
Cys
460
Ala
Cys
Gly
Gly
Cys
540

Gly

Thr

Gly
Cys
285
Ala
Cys
Gly
Cys
Cys
365
Cys
Ala
Gly
Ala
Gly
445
Cys
Cys
Gly
Cys
Gly
525
Ala

Thr

Cys

Cys
270
Ala
Ala
Thr
Thr
Thr
350
Ala
Cys
Cys
Gly
Thr
430
Thr
Thr
Thr
Thr
Cys
510
Gly
Gly

Cys

Cys

Ala

Ala

Ala

Cys

Gly

335

Cys

Gly

Cys

Cys

Ala

415

Gly

Gly

Gly

Gly

Gly

495

Ala

Ala

Cys

Ala

Thr

Ala
Gly
Thr
Ala
320
Cys
Cys
Thr
Ala
Cys
400
Cys
Cys
Ala
Ala
Gly
480
Gly
Ala
Gly
Ala
Gly

560
Gly
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Cys Ala Cys

Ala
Gly
Ala
625
Cys
Cys
Cys
Ala
Cys
705
Cys
Thr
Gly
Cys
Thr
785
Thr
Ala
Cys

Cys

Cys
865

Thr
Thr
610
Ala
Cys
Thr
Ala
Gly
690
Cys
Thr
Cys
Gly
Cys
770
Gly
Gly
Ala
Thr
Gly

850
Thr

Gly
595
Gly
Ala
Ala
Cys
Gly
675
Gly
Cys
Gly
Ala
Thr
755
Cys
Gly
Gly
Cys
Cys
835

Ala

Cys

Cys
580
Gly
Cys
Gly
Thr
Cys
660
Cys
Thr
Ala
Ala
Gly
740
Cys
Ala
Ala
Gly
Thr
820
Cys

Cys

Thr

565
Ala

Cys
Ala
Cys
Cys
645
Ala
Cys
Gly
Thr
Cys
725
Cys
Ala
Gly
Gly
Cys
805
Ala
Cys

Gly

Ala

Gly
Ala
Ala
Cys
630
Gly
Ala
Cys
Thr
Cys
710
Cys
Cys
Ala
Cys
Thr
790
Ala
Cys
Gly

Gly

Cys
870

Gly
Ala
Gly
615
Cys
Ala
Ala
Cys
Ala
695
Cys
Ala
Thr
Ala
Gly
775
Gly
Gly
Ala
Thr
Cys

855
Ala

Ala
Gly
600
Gly
Thr
Gly
Gly
Gly
680
Cys
Cys
Ala
Gly
Gly
760
Ala
Gly
Cys
Ala
Gly
840

Thr

Gly

Cys
585
Gly
Thr
Cys
Ala
Cys
665
Ala
Ala
Gly
Gly
Ala
745
Gly
Cys
Gly
Cys
Gly
825
Cys

Cys

Cys

145

570
Thr

Ala
Cys
Cys
Ala
650
Cys
Gly
Cys
Gly
Ala
730
Cys
Cys
Ala
Ala
Gly
810
Ala
Thr

Cys

Ala

Gly
Gly
Thr
Cys
635
Ala
Ala
Ala
Cys
Gly
715
Ala
Cys
Thr
Thr
Gly
795
Gly
Cys
Gly

Thr

Ala
875

Gly
Thr
Cys
620
Ala
Ala
Ala
Ala
Cys
700
Ala
Cys
Thr
Thr
Cys
780
Ala
Ala
Cys
Gly
Thr

860
Gly

Cys
Ala
605
Cys
Gly
Cys
Ala
Cys
685
Thr
Thr
Cys
Gly
Cys
765
Gly
Gly
Gly
Ala
Ala
845

Cys

Cys

Thr
590
Cys
Ala
Cys
Cys
Gly
670
Cys
Gly
Gly
Ala
Cys
750
Thr
Cys
Cys
Ala
Cys
830
Cys

Thr

Thr

575
Gly

Ala
Ala
Cys
Ala
655
Gly
Ala
Cys
Ala
Gly
735
Cys
Ala
Cys
Ala
Ala
815
Gly
Thr

Thr

Cys

Ala
Ala
Cys
Cys
640
Thr
Gly
Cys
Cys
Gly
720
Gly
Thr
Thr
Gly
Ala
800
Cys
Cys
Cys

Cys

Ala
880
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Cys Cys Gly

Gly Thr Gly

Ala Thr Cys
915
Thr Gly Ala
930
Gly Cys Ala
945
Cys Ala Gly

Thr Gly Thr

<210> 58
<211> 330
<212> PRT
213> BN
<400> 58
Ala Ser Thr
1

Ser Thr Ser

Phe Pro Glu
35
Gly Val His
50
Leu Ser Ser
65
Tyr Ile Cys

Lys Val Glu

Pro Ala Pro
115
Lys Pro Lys
130
Val Val Val
145

Thr
Gly
900
Thr
Thr
Cys

Ala

Cys
980

Lys
Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu

Asp

Asp

Gly
885
Cys
Thr
Gly
Ala
Ala

965
Thr

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Gly
Ala
Cys
Cys
Ala
950

Gly

Cys

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser
150

Ala
Gly
Thr
Ala
935
Cys

Ala

Cys

Ser
Ala
Val
Ala
55

Val
His
Cys
Gly
Met

135
His

Cys
Cys
Cys
920
Thr
Cys

Gly

Gly

Val
Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120

Ile

Glu

Ala Ala Gly

Ala
905
Ala
Gly
Ala

Cys

Gly
985

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro

Ser

Asp

146

890
Gly

Thr

Ala

Cys

Cys

970
Gly

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Thr
Ser

Arg

Pro

Gly
Gly
Gly
Thr
955

Thr

Thr

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu
155

Ala
Gly
Cys
Gly
940
Ala

Cys

Ala

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro

140
Val

Gly
Gly
Thr
925
Cys
Cys

Thr

Ala

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125

Glu

Lys

Cys
Ala
910
Cys
Thr
Ala

Cys

Ala
990

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe

Val

Phe

Ala
895
Ala
Cys
Cys

Cys

Cys
975

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro

Thr

Asn

Gly

Cys

Gly

Thr

Gly

960
Cys

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp
160
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Tyr Val

Glu Gln

His Gln

Lys Ala
210

Gln Pro

225

Leu Thr

Pro Ser

Asn Tyr

Leu Tyr
290

Ile Phe

305

Gln Lys

<210> 59
211> 99
<212> PR

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

0
T

Gly
Asn
180
Trp
Pro
Glu
Asn
Tle
260
Thr
Lys

Cys

Leu

213> NLR5

<220>

223> HRIEZERX

<400> 59

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Gly Cys Cys Thr Cys

1

5

Cys Ala Thr Cys Gly

20

Gly Gly Cys Ala Cys

35

Ala Gly Cys Ala Cys

50

Cys Ala Gly Cys Gly

65

Glu
Thr
Asn
Pro
Gln
230
Val
Val
Pro
Thr
Val

310
Leu

Cys

Gly

Cys

Cys

Gly
70

Val
Tyr
Gly
Tle
215
Val
Ser
Glu
Pro
Val
295

Met

Ser

Ala

Thr

Cys

Thr

55
Cys

His
Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Cys
Cys
Thr
40

Cys

Cys

Asn Ala Lys

Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu
Lys

Glu

Gly

Cys

Thr
25
Cys

Thr

Cys

147

170
Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Ala
10

Thr
Cys

Gly

Thr

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Ala

Cys

Thr

Gly

Gly
75

Thr
Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

Gly

Cys

Cys

Gly

60
Gly

Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285

Gln

Asn

Gly
Cys
Cys
45

Gly

Gly

Pro
Thr
190
Val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

Gly
Cys
30

Ala

Gly

Cys

Arg
175
Val
Ser
Lys
Asp
Phe
255
Glu
Phe

Gly

Tyr

Cys
15

Cys
Ala

Cys

Thr

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Cys

Thr

Gly

Ala

Gly
80
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Cys Cys Thr

Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Cys
305
Cys
Cys
Cys

Cys

Ala

Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Ala
290
Thr
Ala
Cys
Gly
Thr

370
Ala

Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Thr
Cys
Ala
Gly
355

Thr

Ala

Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260
Cys
Gly
Gly
Ala
Gly
340
Gly

Cys

Cys

Gly
85

Cys
Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Thr
245
Cys
Ala
Thr
Thr
Thr
325
Cys
Gly

Cys

Cys

Thr

Cys

Thr

Cys

Gly

150

Gly

Gly

Cys

Cys

Gly

230

Cys

Ala

Ala

Gly

Gly

310

Gly

Ala

Gly

Thr

Cys

Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Ala
Cys
Cys
Cys
Cys

375
Ala

Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Ala
360

Thr

Ala

Ala Gly Gly

Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Gly
Ala
Cys
Thr
345
Cys
Thr

Gly

148

90
Cys

Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Cys
Ala
250
Cys
Gly
Cys
Ala
Ala
330
Gly
Cys

Cys

Gly

Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Cys
235
Ala
Cys
Gly
Cys
Ala
315
Cys
Ala
Gly

Cys

Ala

Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Ala
Cys
Ala
Thr
Cys

380
Cys

Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Cys
Gly
Cys
Cys
365

Cys

Ala

Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Thr
Thr
Thr
350
Ala

Cys

Cys

Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Gly
255
Ala
Ala
Ala
Cys
Gly
335
Cys
Gly

Cys

Cys

Cys

Ala

Cys

Cys

Cys

160

Cys

Cys

Ala

Gly

Cys

240

Ala

Ala

Gly

Thr

Ala

320

Cys

Gly

Thr

Ala

Cys
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385
Thr

Cys
Gly
Gly
Gly
465
Thr
Ala
Gly
Gly
Cys
545
Cys
Cys
Ala
Gly
Ala
625
Cys
Cys

Cys

Ala

Cys
Cys
Thr
Cys
450
Gly
Ala
Gly
Ala
Ala
530
Gly
Gly
Ala
Thr
Thr
610
Ala
Cys
Thr

Ala

Gly
690

Ala
Cys
Gly
435
Cys
Thr
Cys
Gly
Cys
515
Gly
Thr
Thr
Cys
Gly
595
Gly
Ala
Ala
Cys
Gly

675
Gly

Thr
Thr
420
Gly
Ala
Cys
Gly
Thr
500
Ala
Cys
Ala
Cys
Cys
580
Gly
Cys
Gly
Thr
Cys
660

Cys

Thr

Gly
405
Gly
Thr
Cys
Ala
Thr
485
Gly
Ala
Ala
Cys
Cys
565
Ala
Cys
Ala
Cys
Cys
645
Ala

Cys

Gly

390
Ala

Ala
Gly
Gly
Ala
470
Gly
Cys
Ala
Gly
Cys
550
Thr
Gly
Ala
Ala
Cys
630
Gly
Ala

Cys

Thr

Thr
Gly
Gly
Ala
455
Gly
Gly
Ala
Gly
Thr
535
Gly
Cys
Gly
Ala
Gly
615
Cys
Ala
Ala

Cys

Ala
695

Cys
Gly
Thr
440
Ala
Thr
Ala
Thr
Cys
520
Ala
Thr
Ala
Ala
Gly
600
Gly
Thr
Gly
Gly
Gly

680
Cys

Thr
Thr
425
Gly
Gly
Thr
Cys
Ala
505
Cys
Cys
Gly
Cys
Cys
585
Gly
Thr
Cys
Ala
Cys
665

Ala

Ala

149

Cys
410
Cys
Gly
Ala
Cys
Gly
490
Ala
Gly
Ala
Thr
Cys
570
Thr
Ala
Cys
Cys
Ala
650
Cys

Gly

Cys

395
Cys

Ala
Ala
Cys
Ala
475
Gly
Thr
Cys
Ala
Gly
555
Gly
Gly
Gly
Thr
Cys
635
Ala
Ala

Ala

Cys

Cys
Cys
Cys
Cys
460
Ala
Cys
Gly
Gly
Cys
540
Gly
Thr
Gly
Thr
Cys
620
Ala
Ala
Ala

Ala

Cys
700

Gly
Ala
Gly
445
Cys
Cys
Gly
Cys
Gly
525
Ala
Thr
Cys
Cys
Ala
605
Cys
Gly
Cys
Ala
Cys

685
Thr

Gly
Thr
430
Thr
Thr
Thr
Thr
Cys
510
Gly
Gly
Cys
Cys
Thr
590
Cys
Ala
Cys
Cys
Gly
670

Cys

Gly

Ala
415
Gly
Gly
Gly
Gly
Gly
495
Ala
Ala
Cys
Ala
Thr
575
Gly
Ala
Ala
Cys
Ala
655
Gly

Ala

Cys

400
Cys

Cys
Ala
Ala
Gly
480
Gly
Ala
Gly
Ala
Gly
560
Gly
Ala
Ala
Cys
Cys
640
Thr
Gly

Cys

Cys
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Cys Cys Cys

705
Cys

Thr
Gly
Cys
Thr
785
Thr
Ala
Cys
Cys
Cys
865
Cys
Gly
Gly
Thr
Gly

945
Cys

Thr
Cys
Gly
Cys
770
Gly
Gly
Ala
Thr
Gly
850
Thr
Cys
Thr
Thr
Gly
930

Cys

Ala

Gly
Ala
Thr
755
Cys
Gly
Gly
Cys
Cys
835
Ala
Cys
Gly
Gly
Cys
915
Ala

Ala

Gly

Thr Gly Thr

<210> 60

<211> 330
<212> PRT

Ala
Ala
Gly
740
Cys
Ala
Ala
Gly
Thr
820
Cys
Cys
Thr
Thr
Gly
900
Thr
Thr
Cys

Ala

Cys
980

Thr
Cys
725
Cys
Ala
Gly
Gly
Cys
805
Ala
Cys
Gly
Ala
Gly
885
Cys
Thr
Gly
Ala
Ala

965
Thr

Cys
710
Cys
Cys
Ala
Cys
Thr
790
Ala
Cys
Gly
Gly
Cys
870
Gly
Ala
Cys
Cys
Ala
950

Gly

Cys

Cys
Ala
Thr
Ala
Gly
775
Gly
Gly
Ala
Thr
Cys
855
Ala
Ala
Gly
Thr
Ala
935
Cys

Ala

Cys

Cys
Ala
Gly
Gly
760
Ala
Gly
Cys
Ala
Gly
840
Thr
Gly
Cys
Cys
Cys
920
Thr
Cys

Gly

Gly

Gly
Gly
Ala
745
Gly
Cys
Gly
Cys
Gly
825
Cys
Cys
Cys
Ala
Ala
905
Ala
Gly
Ala

Cys

Gly
985

150

Gly
Ala
730
Cys
Cys
Ala
Ala
Gly
810
Ala
Thr
Cys
Ala
Ala
890
Gly
Thr
Ala
Cys
Cys

970
Gly

Gly
715
Ala
Cys
Thr
Thr
Gly
795
Gly
Cys
Gly
Thr
Ala
875
Gly
Gly
Gly
Gly
Thr
955

Thr

Thr

Ala
Cys
Thr
Thr
Cys
780
Ala
Ala
Cys
Gly
Thr
860
Gly
Ala
Gly
Cys
Gly
940
Ala

Cys

Ala

Thr
Cys
Gly
Cys
765
Gly
Gly
Gly
Ala
Ala
845
Cys
Cys
Gly
Gly
Thr
925
Cys
Cys

Thr

Ala

Gly
Ala
Cys
750
Thr
Cys
Cys
Ala
Cys
830
Cys
Thr
Thr
Cys
Ala
910
Cys
Thr
Ala

Cys

Ala
990

Ala
Gly
735
Cys
Ala
Cys
Ala
Ala
815
Gly
Thr
Thr
Cys
Ala
895
Ala
Cys
Cys

Cys

Cys
975

Gly
720
Gly
Thr
Thr
Gly
Ala
800
Cys
Cys
Cys
Cys
Ala
880
Gly
Cys
Gly
Thr
Gly

960
Cys
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213> BN

<400> 60

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Lys
Pro
Lys
Val
145
Tyr
Glu
His
Lys
Gln
225
Leu
Pro

Asn

Leu

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
Val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys

275

Ser

Lys
Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asn
Ile
260

Thr

Lys

Gly
Gly
Val
Phe
Val
Val
85

Lys
Leu
Thr
Val
Val
165
Ser
Leu
Ala
Pro
Gln
245
Ala

Thr

Leu

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Ala

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Ser
Ala
Val
Ala
55

Val
His
Cys
Gly
Met
135
His
Val
Tyr
Gly
Tle
215
Val
Ser
Glu

Pro

Val

Val
Ala
Ser
40

Val
Pro
Lys
Asp
Ala
120
Ile
Glu
His
Arg
Lys
200
Glu

Tyr

Leu

Val
280
Asp

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105

Pro

Ser

Asn
Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu

Lys

151

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys
250
Ser

Asp

Ser

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
Val
Thr
Val
Cys
Ser
220
Pro
Val
Gly

Asp

Trp

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly

285
Gln

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe
Pro
Thr
190
Val
Ala
Arg
Gly
Pro
270

Ser

Gln

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
Val
Ser
Lys
Asp
Phe
255
Glu

Phe

Gly

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn

Phe

Asn
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290
Val Phe Ser
305
Gln Lys Ser

<210> 61
<211> 978
<212> PRT
213> BN
<400> 61
Gly Cys Cys
1

Cys Ala Thr

Gly Gly Cys
35
Ala Gly Cys
50
Cys Ala Gly
65
Cys Cys Thr

Thr Thr Cys

Cys Gly Gly
115
Ala Gly Gly
130
Gly Gly Cys
145
Cys Ala Gly

Cys Thr Cys

Cys Thr Cys

195

Cys Cys Gly
210

Cys Thr Thr

Cys

Leu

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala

Thr

Cys

Ser

Ser
325

Cys

Gly

Cys

Cys

Cys

Gly

85

Cys

Gly

Gly

Thr

Thr

165

Gly

Gly

Gly

Gly

Val
310
Leu

Cys

Gly

Cys

Cys

Gly

70

Thr

Cys

Thr

Cys

Gly

150

Gly

Gly

Cys

Cys

Gly

295
Met

Ser

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Thr
135
Cys
Thr
Ala
Ala
Cys

215
Cys

His

Pro

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200

Cys

Ala

Glu

Gly

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr

Cys

152

300

Ala Leu His Asn His Tyr Thr

Lys
330

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly

Cys

Cys

315

Ala

Cys

Thr

Ala

Gly

75

Gly

Cys

Gly

Ala

Cys

155

Ala

Thr

Thr

Cys

Cys

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala

220
Ala

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205

Gly

Gly

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr

Cys

Ala

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly

Ala

Cys

320

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Cys

Cys

Cys

160

Cys

Cys

Ala

Ala

Cys
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225
Thr

Ala
Cys
Ala
Gly
305
Ala
Cys
Cys
Cys
Ala
385
Gly
Gly
Gly
Cys
Cys
465
Gly
Cys

Gly

Ala

Ala
Thr
Ala
Cys
290
Thr
Cys
Cys
Ala
Cys
370
Cys
Gly
Thr
Thr
Cys
450
Thr
Thr
Cys

Gly

Gly
530

Cys
Cys
Cys
275
Ala
Thr
Cys
Thr
Gly
355
Cys
Cys
Ala
Gly
Gly
435
Gly
Gly
Gly
Ala
Ala

515
Cys

Ala
Ala
260
Cys
Gly
Gly
Gly
Gly
340
Thr
Ala
Cys
Cys
Cys
420
Ala
Ala
Gly
Gly
Ala
500

Gly

Ala

Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Cys
Ala
Thr
Cys
405
Gly
Gly
Gly
Thr
Ala
485
Gly

Gly

Cys

230
Cys

Ala
Ala
Thr
Gly
310
Gly
Gly
Thr
Ala
Cys
390
Cys
Thr
Cys
Gly
Ala
470
Gly
Ala

Ala

Gly

Thr
Ala
Gly
Gly
295
Thr
Cys
Gly
Thr
Ala
375
Ala
Cys
Gly
Cys
Thr
455
Cys
Gly
Cys

Gly

Thr
535

Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Cys
360
Cys
Thr
Thr
Gly
Ala
440
Cys
Gly
Thr
Ala
Cys

520
Thr

Cys
Cys
265
Thr
Gly
Gly
Cys
Ala
345
Cys
Cys
Gly
Gly
Thr
425
Cys
Cys
Thr
Gly
Ala
505

Ala

Cys

153

Ala
250
Cys
Gly
Cys
Ala
Ala
330
Gly
Thr
Cys
Ala
Ala
410
Gly
Gly
Ala
Gly
Cys
490
Ala

Gly

Cys

235
Ala

Cys
Gly
Gly
Gly
315
Gly
Gly
Cys
Ala
Thr
395
Gly
Gly
Ala
Gly
Gly
475
Ala
Gly

Thr

Gly

Cys
Ala
Ala
Cys
300
Thr
Cys
Ala
Thr
Ala
380
Cys
Gly
Thr
Ala
Thr
460
Ala
Thr
Cys

Thr

Thr
540

Gly
Gly
Cys
285
Ala
Gly
Ala
Cys
Thr
365
Gly
Thr
Thr
Gly
Gly
445
Thr
Cys
Ala
Cys
Cys

525
Gly

Thr
Cys
270
Ala
Ala
Cys
Cys
Cys
350
Cys
Gly
Cys
Cys
Gly
430
Ala
Cys
Gly
Ala
Ala
510

Ala

Thr

Ala
255
Ala
Ala
Ala
Cys
Cys
335
Gly
Cys
Ala
Cys
Ala
415
Ala
Cys
Ala
Gly
Thr
495
Cys

Ala

Gly

240
Gly

Ala
Gly
Thr
Cys
320
Ala
Thr
Cys
Cys
Cys
400
Cys
Cys
Cys
Ala
Cys
480
Gly
Gly

Cys

Gly
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Thr Cys Ala

545
Thr

Cys
Ala
Cys
Gly
625
Cys
Ala
Cys
Thr
Gly
705
Cys
Gly
Cys
Gly
Gly
785
Gly
Ala

Ala

Cys

Gly
Thr
Cys
Ala
610
Cys
Cys
Gly
Cys
Gly
690
Gly
Ala
Cys
Thr
Cys
770
Cys
Ala
Cys

Cys

Thr

Thr
Gly
Ala
595
Ala
Cys
Ala
Gly
Ala
675
Cys
Ala
Gly
Cys
Ala
755
Cys
Ala
Ala
Ala
Thr

835
Thr

Gly
Gly
Ala
580
Ala
Cys
Cys
Thr
Gly
660
Cys
Cys
Gly
Gly
Thr
740
Cys
Gly
Ala
Cys
Cys
820

Cys

Cys

Cys
Cys
565
Ala
Gly
Ala
Cys
Cys
645
Cys
Ala
Cys
Ala
Thr
725
Gly
Cys
Thr
Thr
Ala
805
Cys

Cys

Cys

Gly
550
Ala
Cys
Thr
Ala
Cys
630
Thr
Ala
Gly
Cys
Thr
710
Cys
Gly
Cys
Gly
Gly
790
Ala
Thr

Gly

Thr

Thr

Cys

Gly

Gly

Ala

615

Ala

Cys

Gly

Gly

Cys

695

Gly

Ala

Thr

Cys

Gly

775

Gly

Cys

Cys

Ala

Cys

Cys
Cys
Gly
Cys
600
Gly
Thr
Cys
Cys
Thr
680
Ala
Ala
Gly
Cys
Ala
760
Ala
Gly
Thr
Cys
Cys

840
Thr

Cys
Ala
Cys
585
Ala
Gly
Cys
Ala
Cys
665
Gly
Thr
Cys
Cys
Ala
745
Gly
Gly
Cys
Ala
Cys
825
Gly

Ala

154

Thr
Gly
570
Ala
Ala
Cys
Gly
Ala
650
Cys
Thr
Cys
Cys
Cys
730
Ala
Cys
Thr
Ala
Cys
810
Ala

Gly

Cys

Cys
555
Gly
Ala
Gly
Cys
Ala
635
Ala
Cys
Ala
Cys
Ala
715
Thr
Ala
Gly
Gly
Gly
795
Ala
Thr

Cys

Ala

Ala

Ala

Gly

Gly

Thr

620

Gly

Ala

Gly

Cys

Cys

700

Ala

Gly

Gly

Ala

Gly

780

Cys

Ala

Gly

Thr

Gly

Cys
Cys
Gly
Thr
605
Cys
Ala
Cys
Ala
Ala
685
Gly
Gly
Ala
Gly
Cys
765
Gly
Cys
Gly
Cys
Cys

845
Cys

Cys
Thr
Ala
590
Cys
Cys
Ala
Cys
Gly
670
Cys
Gly
Ala
Cys
Cys
750
Ala
Ala
Gly
Ala
Thr
830

Cys

Ala

Gly
Gly
575
Gly
Thr
Cys
Ala
Ala
655
Ala
Cys
Gly
Ala
Cys
735
Thr
Thr
Gly
Gly
Cys
815
Gly

Thr

Ala

Thr
560
Gly
Thr
Cys
Ala
Ala
640
Ala
Ala
Cys
Ala
Cys
720
Thr
Thr
Cys
Ala
Ala
800
Cys
Gly

Thr

Gly
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Cys
865
Gly
Gly
Thr
Cys
Cys
945

Thr

Ala

<210> 62

850
Thr

Cys

Ala

Cys

Thr

930

Ala

Cys

Ala

Cys
Ala
Ala
Cys
915
Cys

Cys

Cys

211> 326
<212> PRT
213> BN

<400> 62

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu
130

Ser
Glu
35

His
Ser
Cys
Glu
Ala

115
Met

Ala
Gly
Cys
900
Gly
Thr

Gly

Cys

Lys
Glu
20

Pro
Thr
Val
Asn
Arg
100

Gly

Ile

Cys
Gly
885
Gly
Thr
Gly

Cys

Thr
965

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Ser

Cys
870
Thr
Thr
Gly
Cys
Ala

950
Gly

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Arg

855
Gly

Gly
Cys
Ala
Ala
935

Gly

Thr

Ser

Ala

Val

Ala

95

Val

His

Cys

Val

Thr
135

Thr
Gly
Thr
Thr
920
Cys

Ala

Cys

Val
Ala
Ser
40

Val
Pro
Lys
Val
Phe

120

Pro

Gly
Cys
Thr
905
Gly
Ala

Ala

Thr

Phe
Leu
25

Trp
Leu
Ser
Pro
Glu
105

Leu

Glu

155

Gly
Ala
890
Cys
Cys
Ala

Gly

Cys
970

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys

Phe

Val

Ala
875
Gly
Thr
Ala
Cys
Ala

955
Cys

Leu

Cys

Ser

Ser

Asn

75

Asn

Pro

Pro

Thr

860
Cys

Cys
Cys
Thr
Cys
940

Gly

Gly

Ala

Leu

Gly

Ser

60

Phe

Thr

Pro

Pro

Cys
140

Ala
Ala
Ala
Gly
925
Ala

Cys

Gly

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Lys

125
Val

Ala
Gly
Thr
910
Ala
Cys

Cys

Gly

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110

Pro

Val

Gly
Gly
895
Gly
Gly
Thr

Thr

Thr
975

Ser
15

Asp
Thr
Tyr

Gln

Asp
95
Ala

Lys

Val

Ala
880
Gly
Cys
Gly
Ala
Cys

960
Ala

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp
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Val Ser His
145
Val Glu Val

Ser Thr Phe

Leu Asn Gly
195
Ala Pro Ile
210
Pro GIn Val
225
Gln Val Ser

Ala Val Glu

Thr Pro Pro
275
Leu Thr Val
290
Ser Val Met
305

Ser Leu Ser

<210> 63
<211> 978
<212> PRT
213> HA
<400> 63
Gly Cys Cys
1

Cys Ala Thr

Gly Gly Cys
35
Ala Gly Cys
50
Cys Ala Gly
65

Glu
His
Arg
180
Lys
Glu
Tyr
Leu
Trp
260
Met
Asp
His

Pro

Thr
Cys
20

Gly

Ala

Cys

Asp
Asn
165
Val
Glu
Lys
Thr
Thr
245
Glu
Leu
Lys

Glu

Gly
325

Cys

Gly

Cys

Cys

Gly

Pro
150
Ala
Val
Tyr
Thr
Leu
230
Cys
Ser
Asp
Ser
Ala

310
Lys

Cys

Gly

Cys

Cys

Gly
70

Glu

Lys

Ser

Lys

Ile

215

Pro

Leu

Asn

Ser

Arg

295
Leu

Ala

Thr

Cys

Thr

55
Cys

Val
Thr
Val
Cys
200
Ser
Pro
Val
Gly
Asp
280

Trp

His

Cys
Cys
Thr
40

Cys

Cys

Gln Phe Asn

Lys
Leu
185
Lys
Lys
Ser
Lys
Gln
265
Gly

Gln

Asn

Cys
Thr
25

Gly

Cys

Cys

156

Pro
170
Thr
Val

Thr

Gly
250
Pro
Ser

Gln

His

Ala
10

Thr
Cys

Gly

Thr

155
Arg

Val

Ser

Lys

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

Ala

Cys

Thr

Ala

Gly
75

Trp

Glu

Val

Asn

Gly

220

Glu

Tyr

Asn

Phe

Asn

300
Thr

Gly

Cys

Cys

Gly

60
Gly

Tyr
Glu
His
Lys
205
Gln
Met
Pro
Asn
Leu
285

Val

Gln

Gly
Cys
Cys
45

Ala

Gly

Val
Gln
Gln
190
Gly
Pro
Thr
Ser
Tyr
270
Tyr

Phe

Lys

Gly
Cys
30

Ala

Gly

Cys

Asp
Phe
175
Asp
Leu
Arg
Lys
Asp
255
Lys
Ser

Ser

Ser

Cys
15

Cys
Gly

Cys

Thr

Gly
160
Asn
Trp
Pro
Glu
Asn
240
Tle
Thr
Lys

Cys

Leu
320

Cys

Thr

Gly

Ala

Gly
80
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Cys Cys Thr

Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Gly
305
Ala
Cys
Cys

Cys

Ala

Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Cys
290
Thr
Cys
Cys
Ala
Cys

370
Cys

Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Thr
Cys
Thr
Gly
355

Cys

Cys

Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Cys
Ala
Ala
260
Cys
Gly
Gly
Gly
Gly
340
Thr

Ala

Cys

Gly
85

Cys
Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Cys

Ala

Thr

Thr

Cys

Thr

Cys

Gly

150

Gly

Gly

Cys

Ala

Gly

230

Cys

Ala

Ala

Thr

Gly

310

Gly

Gly

Thr

Ala

Cys

Cys
Gly
Cys
Thr
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Thr
Cys
Gly
Thr
Ala

375
Ala

Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Cys
360

Cys

Thr

Ala Gly
90

Ala Cys

105

Thr Gly

Thr Gly

Cys Ala

Cys Thr
170

Thr Cys

185

Cys Gly

Thr Cys

Cys Cys

Cys Ala
250

Cys Cys

265

Thr Gly

Gly Cys
Gly Ala
Cys Ala
330
Ala Gly
345
Cys Thr
Cys Cys

Gly Ala

157

Gly

Cys

Gly

Ala

Cys

155

Ala

Thr

Thr

Cys

Cys

235

Ala

Cys

Gly

Gly

Gly

315

Gly

Gly

Cys

Ala

Thr

Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Thr
Cys
Ala
Thr
Ala

380
Cys

Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Gly
Ala
Cys
Thr
365

Gly

Thr

Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Cys
Cys
Cys
350
Cys

Gly

Cys

Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala
Ala
Ala
Cys
Cys
335
Gly
Cys

Ala

Cys

Cys

Ala

Cys

Cys

Cys

160

Cys

Cys

Ala

Ala

Cys

240

Gly

Ala

Gly

Thr

Cys

320

Ala

Thr

Cys

Cys

Cys
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385
Gly

Gly
Gly
Cys
Cys
465
Ala
Cys
Gly
Ala
Thr
545
Cys
Cys
Ala
Cys
Gly
625
Cys
Ala

Cys

Thr

Gly
Thr
Thr
Cys
450
Thr
Thr
Cys
Gly
Gly
530
Cys
Gly
Thr
Cys
Ala
610
Cys
Cys
Gly

Cys

Gly
690

Ala
Gly
Gly
435
Gly
Gly
Gly
Ala
Ala
515
Cys
Ala
Thr
Gly
Ala
595
Ala
Cys
Ala
Gly
Ala

675
Cys

Cys
Cys
420
Ala
Ala
Gly
Gly
Ala
500
Gly
Ala
Gly
Gly
Ala
580
Ala
Cys
Cys
Thr
Gly
660

Cys

Cys

Cys
405
Gly
Gly
Gly
Thr
Ala
485
Gly
Gly
Cys
Cys
Cys
565
Ala
Gly
Ala
Cys
Cys
645
Cys

Ala

Cys

390
Cys

Thr
Cys
Gly
Ala
470
Gly
Ala
Ala
Gly
Gly
550
Ala
Cys
Thr
Ala
Cys
630
Thr
Ala

Gly

Cys

Cys
Gly
Cys
Thr
455
Cys
Gly
Cys
Gly
Thr
535
Thr
Cys
Gly
Gly
Ala
615
Ala
Cys
Gly

Gly

Cys
695

Thr
Gly
Ala
440
Cys
Gly
Thr
Ala
Cys
520
Thr
Cys
Cys
Gly
Cys
600
Gly
Thr
Cys
Cys
Thr

680
Ala

395

Gly Ala Gly

Thr
425
Cys
Cys
Thr
Gly
Ala
505
Ala
Cys
Cys
Ala
Cys
585
Ala
Gly
Cys
Ala
Cys
665

Gly

Thr

158

410
Gly

Gly
Ala
Gly
Cys
490
Ala
Gly
Cys
Thr
Gly
570
Ala
Ala
Cys
Gly
Ala
650
Cys

Thr

Cys

Gly
Ala
Gly
Gly
475
Ala
Gly
Thr
Gly
Cys
555
Gly
Ala
Gly
Cys
Ala
635
Ala
Cys

Ala

Cys

Gly
Thr
Ala
Thr
460
Ala
Thr
Cys
Thr
Thr
540
Ala
Ala
Gly
Gly
Thr
620
Gly
Ala
Gly

Cys

Cys
700

Thr
Gly
Gly
445
Thr
Cys
Ala
Cys
Cys
525
Gly
Cys
Cys
Gly
Thr
605
Cys
Ala
Cys
Ala
Ala

685
Gly

Cys
Gly
430
Ala
Cys
Gly
Ala
Ala
510
Ala
Thr
Cys
Thr
Ala
590
Cys
Cys
Ala
Cys
Gly
670

Cys

Gly

Ala
415
Ala
Cys
Ala
Gly
Thr
495
Cys
Ala
Gly
Gly
Gly
575
Gly
Thr
Cys
Ala
Ala
655
Ala

Cys

Gly

400
Cys

Cys
Cys
Ala
Cys
480
Gly
Gly
Cys
Gly
Thr
560
Gly
Thr
Cys
Ala
Ala
640
Ala
Ala

Cys

Ala
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Gly Gly Ala

705
Cys

Gly
Cys
Gly
Gly
785
Gly
Ala
Ala
Cys
Cys
865
Gly
Gly
Thr
Cys
Cys
945

Thr

Ala

<210> 64

Ala
Cys
Thr
Cys
770
Cys
Ala
Cys
Cys
Thr
850
Thr
Cys
Ala
Cys
Thr
930
Ala

Cys

Ala

Gly
Cys
Ala
755
Cys
Ala
Ala
Ala
Thr
835
Thr
Cys
Ala
Ala
Cys
915
Cys

Cys

Cys

211> 326
<212> PRT
213> BN

Gly
Gly
Thr
740
Cys
Gly
Ala
Cys
Cys
820
Cys
Cys
Ala
Gly
Cys
900
Gly
Thr

Ala

Cys

Ala
Thr
725
Gly
Cys
Thr
Thr
Ala
805
Cys
Cys
Cys
Cys
Gly
885
Gly
Thr
Gly

Cys

Thr
965

Thr
710
Cys
Gly
Cys
Gly
Gly
790
Ala
Thr
Gly
Thr
Cys
870
Thr
Thr
Gly
Cys
Ala

950
Gly

Gly
Ala
Thr
Cys
Gly
775
Gly
Cys
Cys
Ala
Cys
855
Gly
Gly
Cys
Ala
Ala
935

Gly

Thr

Ala
Gly
Cys
Ala
760
Ala
Gly
Thr
Cys
Cys
840
Thr
Thr
Gly
Thr
Thr
920
Cys

Ala

Cys

Cys
Cys
Ala
745
Gly
Gly
Cys
Ala
Cys
825
Gly
Ala
Gly
Cys
Thr
905
Gly
Ala

Ala

Thr

159

Cys
Cys
730
Ala
Cys
Thr
Ala
Cys
810
Ala
Gly
Cys
Gly
Ala
890
Cys
Cys
Ala

Gly

Cys
970

Ala
715
Thr
Ala
Gly
Gly
Gly
795
Ala
Thr
Cys
Ala
Ala
875
Gly
Thr
Ala
Cys
Ala

955
Cys

Ala
Gly
Gly
Ala
Gly
780
Cys
Ala
Gly
Thr
Gly
860
Cys
Cys
Cys
Thr
Cys
940

Gly

Gly

Gly
Ala
Gly
Cys
765
Gly
Cys
Gly
Cys
Cys
845
Cys
Ala
Ala
Ala
Gly
925
Ala

Cys

Gly

Ala
Cys
Cys
750
Ala
Ala
Gly
Ala
Thr
830
Cys
Ala
Ala
Gly
Thr
910
Ala
Cys

Cys

Gly

Ala
Cys
735
Thr
Thr
Gly
Gly
Cys
815
Gly
Thr
Ala
Gly
Gly
895
Gly
Gly
Thr

Thr

Thr
975

Cys
720
Thr
Thr
Cys
Ala
Ala
800
Cys
Gly
Thr
Gly
Ala
880
Gly
Cys
Gly
Ala
Cys

960
Ala
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<400> 64

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Thr
Pro
Thr
Val
145
Met
Ser
Leu
Ala
Pro
225
Gln
Ala

Thr

Leu

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu

130

Ser

Glu

Thr

Asn

Pro

210

Gln

Val

Val

Pro

Thr
290

Ser
Glu
35

His
Ser
Cys
Glu
Ala
115
Met
His
Val
Phe
Gly
195
Tle
Val
Ser
Glu
Pro

275
Val

Lys
Glu
20

Pro
Thr
Val
Asn
Arg
100
Gly
Ile
Glu
His
Arg
180
Lys
Glu
Tyr
Leu
Trp
260

Met

Asp

Gly
Ser
Val
Phe
Val
Val
85

Lys
Pro
Ser
Asp
Asn
165
Val
Glu
Lys
Thr
Thr
245
Glu

Leu

Lys

Pro
Thr
Thr
Pro
Thr
70

Asp
Cys
Ser
Arg
Pro
150
Ala
Val
Tyr
Thr
Leu
230
Cys
Ser

Asp

Ser

Ser
Ala
Val
Ala
55

Val
His
Cys
Val
Thr
135
Glu
Lys
Ser
Lys
Tle
215
Pro
Leu
Asn

Ser

Arg
295

Val
Ala
Ser
40

Val
Thr
Lys
Val
Phe
120
Pro
Val
Thr
Val
Cys
200
Ser
Pro
Val
Gly
Asp

280
Trp

Phe
Leu
25

Trp
Leu
Ser
Pro
Glu
105
Leu
Glu
Gln
Lys
Leu
185
Lys
Lys
Ser
Lys
Gln
265

Gly

Gln

160

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Phe
Val
Phe
Pro
170
Thr
Val
Thr
Arg
Gly
250
Pro

Ser

Gln

Leu
Cys
Ser
Ser
Asn
75

Asn
Pro
Pro
Thr
Asn
155
Arg
Val
Ser
Lys
Glu
235
Phe
Glu

Phe

Gly

Ala
Leu
Gly
Ser
60

Phe
Thr
Pro
Pro
Cys
140
Trp
Glu
Val
Asn
Gly
220
Glu
Tyr
Asn

Phe

Asn
300

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Lys
125
Val
Tyr
Glu
His
Lys
205
Gln
Met
Pro
Asn
Leu

285
Val

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Pro
Val
Val
Gln
Gln
190
Gly
Pro
Thr
Ser
Tyr
270

Tyr

Phe

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Ala
Lys
Val
Asp
Phe
175
Asp
Leu
Arg
Lys
Asp
255
Lys

Ser

Ser

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Asp
Asp
Gly
160
Asn
Trp
Pro
Glu
Asn
240
Ile
Thr

Lys

Cys
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Ser Val Met
305

Ser Leu Ser

<210> 65
<211> 978
<212> PRT
213> FA
<400> 65
Gly Cys Cys
1

Cys Ala Thr

Gly Gly Cys
35
Ala Gly Cys
50
Cys Ala Gly
65
Cys Cys Thr

Thr Thr Cys

Cys Gly Gly
115
Ala Gly Gly
130
Gly Gly Cys
145
Cys Ala Gly

Cys Thr Cys

Cys Thr Cys
195
Cys Cys Gly
210
Cys Thr Thr
225

His

Pro

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala

Thr

Gly

Glu

Gly
325

Cys

Gly

Cys

Cys

Gly

Gly

85

Cys

Gly

Gly

Thr

Thr

165

Gly

Gly

Gly

Gly

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

310
Lys

Cys

Gly

Cys

Cys

Gly

70

Thr

Cys

Thr

Cys

Gly

150

Gly

Gly

Cys

Cys

Gly
230

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Thr
135
Cys
Thr
Ala
Ala
Cys

215
Cys

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200

Cys

Ala

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys

Thr

Cys

161

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly

Cys

Cys

315

Ala

Cys

Thr

Ala

Gly

75

Gly

Cys

Gly

Ala

Cys

155

Ala

Thr

Thr

Cys

Cys
235

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala

220
Ala

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205

Gly

Gly

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr

Cys

Ala

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly

Ala

Cys

320

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Cys

Cys

Cys

160

Cys

Cys

Ala

Gly

Cys
240
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Thr Ala Cys

Ala
Cys
Ala
Gly
305
Ala
Cys
Cys
Cys
Ala
385
Gly
Gly
Gly
Cys
Cys
465
Gly
Cys
Gly

Ala

Thr

Thr
Ala
Cys
290
Thr
Cys
Cys
Ala
Cys
370
Cys
Gly
Thr
Thr
Cys
450
Thr
Thr
Cys
Gly
Gly

530
Cys

Cys
Cys
275
Ala
Thr
Cys
Thr
Gly
355
Cys
Cys
Ala
Gly
Gly
435
Gly
Gly
Gly
Ala
Ala
515

Cys

Ala

Ala
Ala
260
Cys
Gly
Gly
Gly
Gly
340
Thr
Ala
Cys
Cys
Cys
420
Ala
Ala
Gly
Gly
Ala
500
Gly

Ala

Gly

Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Cys
Ala
Thr
Cys
405
Gly
Gly
Gly
Thr
Ala
485
Gly
Gly

Cys

Cys

Cys

Ala

Ala

Thr

Gly

310

Gly

Gly

Thr

Ala

Cys

390

Cys

Thr

Cys

Gly

Ala

470

Gly

Ala

Ala

Gly

Gly

Thr
Ala
Gly
Gly
295
Thr
Cys
Gly
Thr
Ala
375
Ala
Cys
Gly
Cys
Thr
455
Cys
Gly
Cys
Gly
Thr

535
Thr

Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Cys
360
Cys
Thr
Thr
Gly
Ala
440
Cys
Gly
Thr
Ala
Cys
520

Thr

Cys

Cys Ala Ala

Cys
265
Thr
Gly
Gly
Cys
Ala
345
Cys
Cys
Gly
Gly
Thr
425
Cys
Cys
Thr
Gly
Ala
505
Ala
Cys

Cys

162

250
Cys

Gly
Cys
Ala
Ala
330
Gly
Thr
Cys
Ala
Ala
410
Gly
Gly
Ala
Gly
Cys
490
Ala
Gly

Cys

Thr

Cys
Gly
Gly
Gly
315
Gly
Gly
Cys
Ala
Thr
395
Gly
Gly
Ala
Gly
Gly
475
Ala
Gly
Thr

Gly

Cys

Cys
Ala
Ala
Cys
300
Thr
Cys
Ala
Thr
Ala
380
Cys
Gly
Thr
Ala
Thr
460
Ala
Thr
Cys
Thr
Thr

540
Ala

Gly
Gly
Cys
285
Ala
Gly
Ala
Cys
Thr
365
Gly
Thr
Thr
Gly
Gly
445
Thr
Cys
Ala
Cys
Cys
525

Gly

Cys

Thr
Cys
270
Ala
Ala
Cys
Cys
Cys
350
Cys
Gly
Cys
Cys
Gly
430
Ala
Cys
Gly
Ala
Ala
510
Ala

Thr

Cys

Ala
255
Ala
Ala
Ala
Cys
Cys
335
Gly
Cys
Ala
Cys
Ala
415
Ala
Cys
Ala
Gly
Thr
495
Cys
Ala

Gly

Gly

Gly

Ala

Gly

Thr

Cys

320

Ala

Thr

Cys

Cys

Cys

400

Cys

Cys

Cys

Ala

Cys

480

Gly

Gly

Cys

Gly

Thr
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545
Thr

Cys
Ala
Cys
Gly
625
Cys
Ala
Cys
Thr
Gly
705
Cys
Gly
Cys
Gly
Gly
785
Gly
Ala

Ala

Cys

Gly
Thr
Cys
Ala
610
Cys
Cys
Gly
Cys
Gly
690
Gly
Ala
Cys
Thr
Cys
770
Cys
Ala
Cys

Cys

Thr
850

Thr
Gly
Ala
595
Ala
Cys
Ala
Gly
Ala
675
Cys
Ala
Gly
Cys
Ala
755
Cys
Ala
Ala
Ala
Thr

835
Thr

Gly
Ala
580
Ala
Cys
Cys
Thr
Gly
660
Cys
Cys
Gly
Gly
Thr
740
Cys
Gly
Ala
Cys
Cys
820

Cys

Cys

Cys
565
Ala
Gly
Ala
Cys
Cys
645
Cys
Ala
Cys
Ala
Thr
725
Gly
Cys
Thr
Thr
Ala
805
Cys

Cys

Cys

550
Ala

Cys
Thr
Ala
Cys
630
Thr
Ala
Gly
Cys
Thr
710
Cys
Gly
Cys
Gly
Gly
790
Ala
Thr

Gly

Thr

Cys
Gly
Gly
Ala
615
Ala
Cys
Gly
Gly
Cys
695
Gly
Ala
Thr
Cys
Gly
775
Gly
Cys
Cys

Ala

Cys
855

Cys
Gly
Cys
600
Gly
Thr
Cys
Cys
Thr
680
Ala
Ala
Gly
Cys
Ala
760
Ala
Gly
Thr
Cys
Cys

840
Thr

Ala
Cys
585
Ala
Gly
Cys
Ala
Cys
665
Gly
Thr
Cys
Cys
Ala
745
Gly
Gly
Cys
Ala
Cys
825

Gly

Ala

163

Gly
570
Ala
Ala
Cys
Gly
Ala
650
Cys
Thr
Cys
Cys
Cys
730
Ala
Cys
Thr
Ala
Cys
810
Ala

Gly

Cys

555
Gly

Ala
Gly
Cys
Ala
635
Ala
Cys
Ala
Cys
Ala
715
Thr
Ala
Gly
Gly
Gly
795
Ala
Thr

Cys

Ala

Ala
Gly
Gly
Thr
620
Gly
Ala
Gly
Cys
Cys
700
Ala
Gly
Gly
Ala
Gly
780
Cys
Ala
Gly

Thr

Gly
860

Cys
Gly
Thr
605
Cys
Ala
Cys
Ala
Ala
685
Gly
Gly
Ala
Gly
Cys
765
Gly
Cys
Gly
Cys
Cys

845
Cys

Thr
Ala
590
Cys
Cys
Ala
Cys
Gly
670
Cys
Gly
Ala
Cys
Cys
750
Ala
Ala
Gly
Ala
Thr
830

Cys

Ala

Gly
575
Gly
Thr
Cys
Ala
Ala
655
Ala
Cys
Gly
Ala
Cys
735
Thr
Thr
Gly
Gly
Cys
815
Gly

Thr

Ala

560
Gly

Thr
Cys
Ala
Ala
640
Ala
Ala
Cys
Ala
Cys
720
Thr
Thr
Cys
Ala
Ala
800
Cys
Gly

Thr

Gly
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Cys
865
Gly
Gly
Thr
Cys
Cys
945

Thr

Ala

<210> 66

Thr

Cys

Ala

Cys

Thr

930

Ala

Cys

Ala

Cys
Ala
Ala
Cys
915
Cys

Cys

Cys

211> 326
<212> PRT
213> BN

<400> 66

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

Thr

Pro

Val

50

Ser

Thr

Val

Val

Leu

130

Ser

Ser
Glu
35

His
Ser
Cys
Glu
Ala
115

Met

His

Ala
Gly
Cys
900
Gly
Thr

Gly

Cys

Lys

Glu

20

Pro

Thr

Val

Asn

100

Gly

Ile

Glu

Cys
Gly
885
Gly
Thr
Gly

Cys

Thr
965

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asp

Cys
870
Thr
Thr
Gly
Cys
Ala

950
Gly

Pro

Thr

Thr

Pro

Thr

70

Asp

Cys

Ser

Arg

Pro

Gly
Gly
Cys
Ala
Ala
935

Gly

Thr

Ser
Ala
Val
Ala
55

Val
His
Cys
Val
Thr

135
Glu

Thr
Gly
Thr
Thr
920
Cys

Ala

Cys

Val
Ala
Ser
40

Val
Pro
Lys
Val
Phe
120

Pro

Val

Gly
Cys
Thr
905
Gly
Ala

Ala

Thr

Phe
Leu
25

Trp
Leu
Ser
Pro
Glu
105
Leu
Glu

Gln

164

Gly
Ala
890
Cys
Cys
Ala

Gly

Cys
970

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Phe

Val

Phe

Ala
875
Gly
Thr
Ala
Cys
Ala

955
Cys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Pro

Thr

Asn

Cys
Cys
Cys
Thr
Cys
940

Gly

Gly

Ala
Leu
Gly
Ser
60

Leu
Thr
Pro
Pro
Cys

140
Trp

Ala
Ala
Ala
Gly
925
Ala

Cys

Gly

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Lys
125

Val

Tyr

Ala
Gly
Thr
910
Ala
Cys

Cys

Gly

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Pro

Val

Val

Gly
Gly
895
Gly
Gly
Thr

Thr

Thr
975

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Ala
Lys

Val

Asp

Ala
880
Gly
Cys
Gly
Ala
Cys

960
Ala

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly
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145
Val Glu

Ser Thr

Leu Asn

Ala Pro
210

Pro Gln

225

Gln Val

Ala Val

Thr Pro

Leu Thr
290

Ser Val

305

Ser Leu

<210> 67

Val
Phe
Gly
195
Tle
Val
Ser
Glu
Pro
275
Val

Met

Ser

<211> 922
<212> PRT
213> BN

<400> 67

Gly Cys
1
Cys Ala

Gly Gly

Ala Gly
50

Cys Ala

65

Cys Cys

Cys
Thr
Cys
35

Cys

Gly

Thr

His
Arg
180
Lys
Glu
Tyr
Leu
Trp
260
Met
Asp
His

Pro

Thr
Cys
20

Gly
Ala

Cys

Gly

Asn
165
Val
Glu
Lys
Thr
Thr
245
Glu
Leu
Lys

Glu

Gly
325

Cys

Gly

Cys

Cys

Gly

Gly

150
Ala

Val

Tyr

Thr

Leu

230

Cys

Ser

Asp

Ser

Ala

310
Lys

Cys

Gly

Cys

Cys

Gly

70
Thr

Lys
Ser
Lys
Ile
215
Pro
Leu
Asn
Ser
Arg

295
Leu

Ala
Thr
Cys
Thr
55

Cys

Cys

Thr
Val
Cys
200
Ser
Pro
Val
Gly
Asp

280

His

Cys
Cys
Thr
40

Cys

Cys

Ala

Lys
Leu
185
Lys
Lys
Ser
Lys
Gln
265
Gly

Gln

Asn

Cys
Thr
25

Gly
Cys
Cys

Ala

165

Pro
170
Thr
Val
Thr
Arg
Gly
250
Pro
Ser

Gln

His

Ala
10

Thr
Cys
Gly

Thr

Gly

155
Arg

Val

Ser

Lys

Glu

235

Phe

Glu

Phe

Gly

Tyr
315

Ala

Cys

Thr

Ala

Gly

75
Gly

Glu
Val
Asn
Gly
220
Glu
Tyr
Asn
Phe
Asn

300
Thr

Gly
Cys
Cys
Gly
60

Gly

Ala

Glu
His
Lys
205
Gln
Met
Pro
Asn
Leu
285

Val

Gln

Gly
Cys
Cys
45

Ala

Gly

Cys

Gln
Gln
190
Gly
Pro
Thr
Ser
Tyr
270
Tyr

Phe

Lys

Gly
Cys
30

Ala
Gly

Cys

Thr

Phe
175
Asp
Leu
Arg
Lys
Asp
255
Lys
Ser

Ser

Ser

Cys
15

Cys
Gly
Cys

Thr

Ala

160

Asn

Trp

Pro

Glu

Asn

240

Ile

Thr

Lys

Cys

Leu
320

Cys

Thr

Gly

Ala

Gly

80
Cys
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Thr Thr Cys

Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Cys
305
Cys
Gly
Gly

Thr

Cys
385

Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Gly
290
Thr
Cys
Ala
Ala
Gly

370
Gly

Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Gly
Cys
Ala
Thr
Gly
355

Gly

Ala

Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Cys
Ala
Ala
260
Cys
Ala
Thr
Ala
Cys
340
Gly

Thr

Ala

85
Cys

Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Cys
Thr
Gly
325
Thr
Thr

Gly

Gly

Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Cys
Cys
310
Gly
Cys
Cys

Gly

Ala
390

Gly
Cys
Thr
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Cys
Ala
Cys
Ala
Ala

375
Cys

Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Thr
Cys
Cys
Cys
Cys
360

Cys

Cys

Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Cys
Cys
Ala
Gly
345
Gly

Gly

Cys

166

90
Cys

Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Cys
Ala
250
Cys
Gly
Ala
Cys
Cys
330
Gly
Thr

Thr

Cys

Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Cys
235
Ala
Cys
Gly
Gly
Cys
315
Cys
Ala
Gly

Gly

Gly
395

Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Gly
Thr
300
Ala
Cys
Cys
Cys
Ala

380
Ala

Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Thr
285
Cys
Ala
Thr
Cys
Gly
365

Gly

Gly

Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Gly
Thr
Ala
Cys
Cys
350
Thr

Cys

Gly

95
Gly

Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala
Gly
Thr
Ala
Ala
335
Cys
Gly

Cys

Thr

Ala
Cys
Cys
Cys
160
Cys
Cys
Ala
Ala
Cys
240
Gly
Ala
Cys
Cys
Cys
320
Thr
Thr
Gly

Ala

Cys
400
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Cys Ala Gly

Thr
Gly
Ala
Ala
465
Cys
Cys
Ala
Cys
Ala
545
Gly
Cys
Ala
Cys
Gly
625
Thr
Cys
Cys

Ala

Gly

Gly
Cys
Ala
450
Gly
Cys
Thr
Gly
Ala
530
Ala
Cys
Gly
Ala
Cys
610
Thr
Cys
Cys
Cys
Ala

690
Cys

Gly
Ala
435
Gly
Thr
Gly
Cys
Gly
515
Ala
Gly
Cys
Ala
Ala
595
Cys
Ala
Cys
Ala
Thr
675

Ala

Gly

Thr
Ala
420
Thr
Cys
Thr
Thr
Ala
500
Ala
Gly
Gly
Thr
Gly
580
Ala
Gly
Cys
Cys
Ala
660
Gly

Gly

Ala

Thr
405
Cys
Ala
Cys
Cys
Gly
485
Cys
Cys
Gly
Thr
Cys
565
Ala
Cys
Ala
Ala
Gly
645
Gly
Ala

Gly

Cys

Cys

Gly

Ala

Ala

Ala

470

Thr

Cys

Thr

Ala

Cys

550

Cys

Ala

Cys

Gly

Cys

630

Gly

Ala

Cys

Cys

Ala

Ala
Gly
Thr
Cys
455
Ala
Gly
Gly
Gly
Gly
535
Thr
Cys
Ala
Ala
Ala
615
Cys
Gly
Ala
Cys
Thr

695
Thr

Ala
Cys
Gly
440
Gly
Cys
Gly
Thr
Gly
520
Thr
Cys
Ala
Ala
Ala
600
Ala
Cys
Ala
Cys
Thr
680

Thr

Cys

Cys Thr Gly

Gly
425
Cys
Gly
Ala
Thr
Cys
505
Cys
Ala
Cys
Gly
Cys
585
Ala
Cys
Thr
Gly
Cys
665
Gly
Cys

Thr

167

410
Thr

Cys
Gly
Gly
Cys
490
Gly
Thr
Cys
Ala
Cys
570
Cys
Gly
Cys
Gly
Gly
650
Ala
Cys

Thr

Cys

Gly
Ala
Ala
Cys
475
Ala
Thr
Gly
Ala
Ala
555
Cys
Ala
Gly
Ala
Cys
635
Ala
Gly
Cys

Ala

Cys

Gly
Gly
Ala
Gly
460
Ala
Gly
Gly
Ala
Ala
540
Cys
Cys
Thr
Gly
Cys
620
Cys
Gly
Gly
Thr
Cys

700
Gly

Thr
Ala
Gly
445
Gly
Cys
Cys
Cys
Ala
525
Gly
Ala
Cys
Cys
Cys
605
Ala
Cys
Ala
Thr
Gly
685

Cys

Thr

Ala
Gly
430
Ala
Ala
Gly
Gly
Ala
510
Cys
Thr
Ala
Cys
Thr
590
Ala
Gly
Cys
Thr
Cys
670
Gly

Cys

Gly

Cys
415
Gly
Cys
Gly
Thr
Thr
495
Cys
Gly
Gly
Ala
Ala
575
Cys
Gly
Gly
Cys
Gly
655
Ala
Thr

Cys

Gly

Gly

Thr

Ala

Cys

Thr

480

Cys

Cys

Gly

Cys

Gly

560

Thr

Cys

Cys

Thr

Ala

640

Ala

Gly

Cys

Ala

Ala
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705 710 715 720
Gly Thr Gly Gly Gly Ala Gly Ala Gly Cys Ala Ala Thr Gly Gly Gly
725 730 735
Cys Ala Gly Cys Cys Gly Gly Ala Gly Ala Ala Cys Ala Ala Cys Thr
740 745 750
Ala Cys Ala Ala Gly Ala Cys Cys Ala Cys Ala Cys Cys Thr Cys Cys
755 760 765
Cys Ala Thr Gly Cys Thr Gly Gly Ala Cys Thr Cys Cys Gly Ala Cys
770 775 780
Gly Gly Cys Thr Cys Cys Thr Thr Cys Thr Thr Cys Cys Thr Cys Thr
785 790 795 800
Ala Cys Ala Gly Cys Ala Ala Gly Cys Thr Cys Ala Cys Cys Gly Thr
805 810 815
Gly Gly Ala Cys Ala Ala Gly Ala Gly Cys Ala Gly Gly Thr Gly Gly
820 825 830
Cys Ala Gly Cys Ala Gly Gly Gly Gly Ala Ala Cys Gly Thr Cys Thr
835 840 845
Thr Cys Thr Cys Ala Thr Gly Cys Thr Cys Cys Gly Thr Gly Ala Thr
850 855 860
Gly Cys Ala Thr Gly Ala Gly Gly Cys Thr Cys Thr Gly Cys Ala Cys
865 870 875 880
Ala Ala Cys Cys Ala Cys Thr Ala Cys Ala Cys Ala Cys Ala Gly Ala
885 890 895
Ala Gly Ala Gly Cys Cys Thr Cys Thr Cys Cys Cys Thr Gly Thr Cys
900 905 910
Thr Cys Cys Gly Gly Gly Thr Ala Ala Ala
915 920
<210> 68
211> 326
<212> PRT
213> BN
<400> 68
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser

168
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50 55
Leu Ser Ser Val Val Thr Val Pro Ser
65 70
Tyr Thr Cys Asn Val Asp His Lys Pro
85
Thr Val Glu Arg Lys Cys Cys Val Glu
100 105
Pro Val Ala Gly Pro Ser Val Phe Leu
115 120
Thr Leu Met Ile Ser Arg Thr Pro Glu
130 135
Val Ser His Glu Asp Pro Glu Val Gln
145 150
Val Glu Val His Asn Ala Lys Thr Lys
165
Ser Thr Phe Arg Val Val Ser Val Leu
180 185
Leu Asn Gly Lys Glu Tyr Lys Cys Lys
195 200
Ala Pro Ile Glu Lys Thr Ile Ser Lys
210 215
Pro Gln Val Tyr Thr Leu Pro Pro Ser
225 230
Gln Val Ser Leu Thr Cys Leu Val Lys
245
Ser Val Glu Trp Glu Ser Asn Gly Gln
260 265
Thr Pro Pro Met Leu Asp Ser Asp Gly
275 280
Leu Thr Val Asp Lys Ser Arg Trp Gln
290 295
Ser Val Met His Glu Ala Leu His Asn
305 310
Ser Leu Ser Pro Gly Lys
325
<210> 69
<211> 981
<212> PRT
213> BN

169

Ser
Ser
90

Cys
Phe
Val
Phe
Pro
170
Thr
Val
Thr
Arg
Gly
250
Pro
Ser

Gln

His

Asn
75

Asn
Pro
Pro
Thr
Asn
155
Arg
Val
Ser
Lys
Glu
235
Phe
Glu
Phe

Gly

Tyr
315

60
Phe

Thr
Pro
Pro
Cys
140
Trp
Glu
Val
Asn
Gly
220
Glu
Tyr
Asn
Phe
Asn

300
Thr

Gly
Lys
Cys
Lys
125
Val
Tyr
Glu
His
Lys
205
Gln
Met
Pro
Asn
Leu
285

Val

Gln

Thr
Val
Pro
110
Pro
Val
Val
Gln
Gln
190
Gly
Pro
Thr
Ser
Tyr
270
Tyr

Phe

Lys

Gln
Asp
95

Ala
Lys
Val
Asp
Phe
175
Asp
Leu
Arg
Lys
Asp
255
Lys
Ser

Ser

Ser

Thr
80

Lys
Pro
Asp
Asp
Gly
160
Asn
Trp
Pro
Glu
Asn
240
Ile
Thr
Lys

Cys

Leu
320
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<400> 69

Gly Cys Thr

1
Cys

Gly
Ala
Cys
65

Cys
Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala

Cys

Ala

Ala
Gly
Gly
50

Ala
Cys
Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr

Ala

Gly
290

Thr
Cys
35

Cys
Gly
Thr
Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys

275
Ala

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260

Cys

Gly

Cys
Cys
Cys
Cys
Cys
Gly
85

Cys
Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys

Ala

Thr

Cys
Gly
Cys
Cys
Gly
70

Thr
Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala

Ala

Thr

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala

Gly

Gly
295

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly

280
Ala

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265

Thr

Gly

170

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Gly
Ala
250
Cys

Gly

Thr

Ala
Cys
Thr
Ala
Gly
75

Gly
Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Ala
235
Ala
Cys

Gly

Cys

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala

Ala

Cys
300

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys

285
Ala

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270

Ala

Ala

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala

Ala

Ala

Cys
Thr
Gly
Ala
Gly
80

Cys
Ala
Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys
240
Gly
Ala

Gly

Thr
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Ala Thr Gly

305
Ala

Gly
Cys
Cys
Gly
385
Cys
Cys
Gly
Ala
Cys
465
Gly
Ala
Gly
Ala
Thr
545
Cys
Thr

Ala

Cys

Thr
Ala
Ala
Cys
370
Ala
Cys
Ala
Ala
Cys
450
Ala
Gly
Thr
Cys
Ala
530
Gly
Gly
Gly

Gly

Thr

Cys
Gly
Thr
355
Cys
Cys
Cys
Cys
Cys
435
Cys
Ala
Cys
Gly
Gly
515
Cys
Gly
Thr
Gly
Thr

595
Cys

Gly
Ala
Thr
340
Cys
Cys
Ala
Gly
Gly
420
Gly
Cys
Cys
Gly
Cys
500
Gly
Ala
Thr
Cys
Cys
580

Ala

Cys

Thr
Thr
325
Thr
Ala
Cys
Cys
Gly
405
Thr
Thr
Cys
Thr
Thr
485
Cys
Gly
Gly
Cys
Cys
565
Thr

Cys

Ala

Cys
310
Gly
Cys
Gly
Cys
Thr
390
Ala
Gly
Gly
Gly
Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr
Gly

Ala

Ala

Cys

Cys

Cys

Thr

Ala

375

Cys

Cys

Cys

Ala

Ala

455

Gly

Gly

Ala

Gly

Ala

535

Gly

Gly

Ala

Ala

Cys

Cys
Cys
Thr
Cys
360
Ala
Thr
Cys
Gly
Gly
440
Gly
Thr
Ala
Gly
Gly
520
Cys
Cys
Cys
Ala
Gly

600
Ala

Cys
Cys
Gly
345
Thr
Ala
Cys
Cys
Thr
425
Cys
Gly
Ala
Gly
Ala
505
Ala
Gly
Gly
Ala
Cys
585

Thr

Ala

171

Cys
Ala
330
Gly
Thr
Ala
Ala
Cys
410
Gly
Cys
Thr
Cys
Gly
490
Cys
Gly
Thr
Thr
Cys
570
Gly

Gly

Ala

Ala
315
Gly
Gly
Cys
Cys
Thr
395
Thr
Gly
Ala
Cys
Gly
475
Thr
Ala
Cys
Ala
Cys
555
Cys
Gly

Cys

Gly

Thr

Cys

Gly

Cys

Cys

380

Gly

Gly

Thr

Gly

Cys

460

Thr

Gly

Ala

Ala

Cys

540

Cys

Ala

Cys

Ala

Gly

Gly
Ala
Gly
Thr
365
Cys
Ala
Ala
Gly
Gly
445
Ala
Gly
Cys
Ala
Gly
525
Cys
Thr
Gly
Ala
Ala

605
Cys

Cys
Cys
Gly
350
Gly
Ala
Thr
Gly
Gly
430
Ala
Gly
Gly
Ala
Gly
510
Thr
Gly
Cys
Gly
Ala
590

Gly

Cys

Cys
Cys
335
Ala
Thr
Ala
Cys
Gly
415
Thr
Ala
Thr
Ala
Thr
495
Cys
Thr
Thr
Ala
Ala
575
Gly

Gly

Thr

Cys
320
Thr
Cys
Thr
Gly
Thr
400
Thr
Gly
Gly
Thr
Thr
480
Ala
Cys
Cys
Gly
Cys
560
Cys
Gly

Thr

Cys
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Cys
625
Ala
Cys
Gly
Cys
Gly
705
Ala
Cys
Cys
Ala
Ala
785
Gly
Ala
Thr
Cys
Ala
865
Ala

Gly

Thr

610
Cys

Ala
Ala
Ala
Cys
690
Gly
Ala
Cys
Thr
Thr
770
Gly
Gly
Cys
Gly
Thr
850
Gly
Gly

Gly

Gly

Gly
Ala
Ala
Gly
675
Cys
Ala
Cys
Thr
Thr
755
Cys
Ala
Ala
Cys
Gly
835
Thr
Gly
Ala

Gly

Cys
915

Thr
Cys
Ala
660
Cys
Thr
Gly
Cys
Gly
740
Cys
Gly
Gly
Gly
Ala
820
Ala
Cys
Cys
Gly
Gly

900
Thr

Cys
Cys
645
Gly
Cys
Gly
Gly
Ala
725
Cys
Thr
Cys
Cys
Ala
805
Cys
Cys
Thr
Thr
Cys
885

Ala

Cys

Cys
630
Ala
Gly
Ala
Cys
Ala
710
Gly
Cys
Ala
Cys
Ala
790
Ala
Gly
Thr
Thr
Ala
870
Ala

Ala

Cys

615
Thr

Thr
Gly
Cys
Cys
695
Gly
Gly
Thr
Cys
Gly
775
Ala
Cys
Cys
Cys
Cys
855
Ala
Gly

Thr

Gly

Cys
Cys
Cys
Ala
680
Cys
Ala
Thr
Gly
Cys
760
Thr
Thr
Ala
Cys
Cys
840
Cys
Cys
Gly

Gly

Thr
920

Cys
Thr
Ala
665
Gly
Cys
Thr
Cys
Gly
745
Cys
Gly
Gly
Ala
Thr
825
Gly
Thr
Cys
Thr
Thr

905
Gly

172

Ala
Cys
650
Gly
Gly
Cys
Gly
Ala
730
Thr
Cys
Gly
Gly
Cys
810
Cys
Ala
Cys
Gly
Gly
890

Cys

Ala

Thr
635
Cys
Cys
Thr
Ala
Ala
715
Gly
Cys
Ala
Ala
Gly
795
Thr
Cys
Cys
Thr
Thr
875
Gly

Thr

Thr

620
Cys

Ala
Cys
Gly
Thr
700
Cys
Cys
Ala
Gly
Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys

Thr

Gly

Gly
Ala
Cys
Thr
685
Cys
Cys
Cys
Ala
Cys
765
Thr
Ala
Cys
Gly
Gly
845
Cys
Gly
Ala

Cys

Cys
925

Ala
Ala
Cys
670
Ala
Cys
Ala
Thr
Ala
750
Gly
Gly
Gly
Ala
Thr
830
Cys
Ala
Ala
Gly
Thr

910
Ala

Gly
Gly
655
Gly
Cys
Cys
Ala
Gly
735
Gly
Ala
Gly
Cys
Ala
815
Gly
Thr
Gly
Cys
Gly
895

Cys

Thr

Ala
640
Cys
Ala
Ala
Ala
Gly
720
Ala
Gly
Cys
Gly
Cys
800
Gly
Cys
Cys
Cys
Ala
880
Ala

Ala

Gly
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Ala Gly Gly

930

Cys Thr Ala

945

Cys Thr Cys

Gly Thr Ala

<210> 70

211> 327
<212> PRT
213> BN

<400> 70

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly

Asn

Trp

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser
Glu
35

His
Ser
Cys
Glu
Leu
115
Leu
Ser
Glu

Thr

Asn
195

Cys

Cys

Thr

Ala
980

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr

180
Gly

Thr
Ala
Cys

965
Ala

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165

Arg

Lys

Cys
Cys

950
Cys

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn

Val

Glu

Thr
935
Ala

Cys

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala

Val

Tyr

Gly

Cys

Thr

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120
Thr
Glu
Lys

Ser

Lys
200

Cys Ala Cys

Ala Gly Ala

Gly

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val

185
Cys

173

Thr
970

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170

Leu

Lys

955
Cys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala
940
Ala

Thr

Ala
Leu
Gly
Ser
60

Leu
Thr
Ser
Pro
Thr
140
Asn
Arg

Val

Ser

Ala

Gly

Cys

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu

Leu

Asn
205

Cys

Ala

Thr

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His

190
Lys

Cys

Gly

Gly
975

Ser
15
Asp

Thr

Lys
Asp
95

Ala
Pro
Val
Val
Gln
175

Gln

Gly

Ala
Cys

960
Gly

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe

Asp

Leu
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Pro

Glu
225

Asn

Ile

Thr

Arg

Cys

305
Leu

<210> 71

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

<211> 981
<212> PRT
213> BN

<400> 71

Gly Cys Thr

1
Cys

Gly

Ala

Cys

65

Cys

Thr

Cys

Ala

Ala

Gly

Gly

50

Ala

Cys

Thr

Gly

Gly
130

Thr

Cys
35

Cys
Gly
Thr

Cys

Gly
115
Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100

Thr

Cys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Leu
325

Cys

Cys

Cys

Cys

Cys

Gly

85

Cys

Gly

Gly

Lys
Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

Cys

Gly

Cys

Cys

Gly

70

Thr

Cys

Thr

Cys

Thr
215
Leu

Cys

Ser

Ser
295
Ala

Lys

Ala

Thr

Cys

Thr

95

Cys

Cys

Gly

Cys

Cys
135

Ile

Pro

Leu

Asn

Ser

280

Leu

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly

120
Cys

Ser Lys Ala

Pro
Val
Gly
265
Asp

Trp

His

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105

Thr

Thr

174

Ser
Lys
250
Gln
Gly

Gln

Asn

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys

Gly

Gly

Gln
235
Gly
Pro
Ser

Glu

His
315

Ala

Cys

Thr

Ala

Gly

75

Gly

Cys

Gly

Ala

Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr

Gly

Cys

Cys

Gly

60

Gly

Ala

Gly

Ala

Cys
140

Gly
Glu
Tyr
Asn
Phe
285

Asn

Thr

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala

125
Cys

Gln
Met
Pro
Asn
270
Leu

Val

Gln

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110

Cys

Ala

Pro
Thr
Ser
255
Tyr
Tyr

Phe

Lys

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly

Thr

Gly

Arg
Lys
240
Asp
Lys
Ser

Ser

Ser
320

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Cys

Cys
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Gly Gly Cys

145
Cys

Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Ala
305
Ala
Gly
Cys
Cys
Gly
385
Cys
Cys

Gly

Ala

Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Gly
290
Thr
Thr
Ala
Ala
Cys
370
Ala
Cys
Ala

Ala

Cys

Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Gly
Cys
Gly
Thr
355
Cys
Cys
Cys
Cys
Cys

435
Cys

Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260
Cys
Gly
Gly
Ala
Thr
340
Cys
Cys
Ala
Gly
Gly
420

Gly

Cys

Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Ala
Cys
Cys
Gly
405
Thr

Thr

Cys

Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Thr
Cys
310
Gly
Cys
Gly
Cys
Thr
390
Ala
Gly

Gly

Gly

Cys

Thr

Ala

Ala

Cys

215

Cys

Thr

Ala

Gly

Gly

295

Cys

Cys

Cys

Thr

Ala

375

Cys

Cys

Cys

Ala

Ala

Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Thr
Cys
360
Ala
Thr
Cys
Gly
Gly

440
Gly

Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Gly
Cys
Cys
Gly
345
Thr
Ala
Cys
Cys
Thr
425
Cys

Gly

175

Ala
Thr
170
Cys
Gly
Cys
Gly
Ala
250
Cys
Gly
Thr
Cys
Ala
330
Gly
Thr
Ala
Ala
Cys
410
Gly

Cys

Thr

Cys
155
Ala
Thr
Thr
Cys
Ala
235
Ala
Cys
Gly
Cys
Gly
315
Gly
Gly
Cys
Cys
Thr
395
Thr
Gly

Ala

Cys

Cys

Cys

Ala

Gly

Ala

220

Ala

Cys

Ala

Ala

Cys

300

Thr

Cys

Gly

Cys

Cys

380

Gly

Gly

Thr

Gly

Cys

Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Gly
Ala
Gly
Thr
365
Cys
Ala
Ala
Gly
Gly

445
Ala

Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Cys
Cys
Gly
350
Gly
Ala
Thr
Gly
Gly
430

Ala

Gly

Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala
Ala
Ala
Cys
Cys
335
Ala
Thr
Ala
Cys
Gly
415
Thr

Ala

Thr

Cys
160
Cys
Cys
Ala
Gly
Cys
240
Gly
Ala
Gly
Thr
Cys
320
Thr
Cys
Thr
Gly
Thr
400
Thr
Gly

Gly

Thr
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Cys
465
Gly
Ala
Gly
Ala
Thr
545
Cys
Thr
Ala
Cys
Cys
625
Ala
Cys
Gly
Cys
Gly
705
Ala

Cys

Cys

450
Ala

Gly
Thr
Cys
Ala
530
Gly
Gly
Gly
Gly
Thr
610
Cys
Ala
Ala
Ala
Cys
690
Gly
Ala

Cys

Thr

Ala
Cys
Gly
Gly
515
Cys
Gly
Thr
Gly
Thr
595
Cys
Gly
Ala
Ala
Gly
675
Cys
Ala
Cys

Thr

Thr
755

Cys
Gly
Cys
500
Gly
Ala
Thr
Cys
Cys
580
Ala
Cys
Thr
Cys
Ala
660
Cys
Thr
Gly
Cys
Gly

740
Cys

Thr
Thr
485
Cys
Gly
Gly
Cys
Gly
565
Thr
Cys
Ala
Cys
Cys
645
Gly
Cys
Gly
Gly
Ala
725

Cys

Thr

Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr
Gly
Ala
Ala
Cys
630
Ala
Gly
Ala
Cys
Ala
710
Gly

Cys

Ala

455
Gly

Gly
Ala
Gly
Ala
535
Gly
Gly
Ala
Ala
Cys
615
Thr
Thr
Gly
Cys
Cys
695
Gly
Gly

Thr

Cys

Thr
Ala
Gly
Gly
520
Cys
Cys
Cys
Ala
Gly
600
Ala
Cys
Cys
Cys
Ala
680
Cys
Ala
Thr

Gly

Cys
760

Ala
Gly
Ala
505
Ala
Gly
Gly
Ala
Cys
585
Thr
Ala
Cys
Thr
Ala
665
Gly
Cys
Thr
Cys
Gly

745
Cys

176

Cys
Gly
490
Cys
Gly
Thr
Thr
Cys
570
Gly
Gly
Ala
Ala
Cys
650
Gly
Gly
Cys
Gly
Ala
730

Thr

Cys

Gly
475
Thr
Ala
Cys
Ala
Cys
555
Cys
Gly
Cys
Gly
Thr
635
Cys
Cys
Thr
Ala
Ala
715
Gly

Cys

Ala

460
Thr

Gly
Ala
Ala
Cys
540
Cys
Ala
Cys
Ala
Gly
620
Cys
Ala
Cys
Gly
Thr
700
Cys
Cys

Ala

Gly

Gly
Cys
Ala
Gly
525
Cys
Thr
Gly
Ala
Ala
605
Cys
Gly
Ala
Cys
Thr
685
Cys
Cys
Cys

Ala

Cys
765

Gly
Ala
Gly
510
Thr
Gly
Cys
Gly
Ala
590
Gly
Cys
Ala
Ala
Cys
670
Ala
Cys
Ala
Thr
Ala

750
Gly

Ala
Thr
495
Cys
Thr
Thr
Ala
Ala
575
Gly
Gly
Thr
Gly
Gly
655
Gly
Cys
Cys
Ala
Gly
735

Gly

Ala

Thr
480
Ala
Cys
Cys
Gly
Cys
560
Cys
Gly
Thr
Cys
Ala
640
Cys
Ala
Ala
Ala
Gly
720
Ala

Gly

Cys
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Ala Thr Cys

Ala
785
Gly
Ala
Thr
Cys
Ala
865
Ala
Gly
Thr
Ala
Cys
945

Cys

Gly

<210> 72

770
Gly

Gly
Cys
Gly
Thr
850
Gly
Gly
Gly
Gly
Gly
930
Thr

Thr

Thr

Ala
Ala
Cys
Gly
835
Thr
Gly
Ala
Gly
Cys
915
Gly
Ala

Cys

Ala

211> 327
<212> PRT
213> BN

<400> 72

Ala Ser Thr

1

Ser Thr Ser

Phe Pro Glu

35

Gly

Gly

Gly

Ala

820

Ala

Cys

Cys

Gly

Gly

900

Thr

Cys

Cys

Thr

Ala
980

Lys

Glu
20

Pro

Cys
Cys
Ala
805
Cys
Cys
Thr
Thr
Cys
885
Ala
Cys
Thr
Ala
Cys

965
Ala

Cys
Ala
790
Ala
Gly
Thr
Thr
Ala
870
Ala
Ala
Cys
Cys
Cys

950
Cys

Gly
775
Ala
Cys
Cys
Cys
Cys
855
Ala
Gly
Thr
Gly
Thr
935

Gly

Cys

Gly Pro Ser

5

Ser Thr Ala

Val Thr Val

Thr
Thr
Ala
Cys
Cys
840
Cys
Cys
Gly
Gly
Thr
920
Gly

Cys

Thr

Val

Ala

Gly Gly Ala

Gly Gly Gly
795
Ala Cys Thr
810
Thr Cys Cys
825
Gly Ala Cys

Thr Cys Thr

Cys Gly Thr
875
Thr Gly Gly
890
Thr Cys Thr
905
Gly Ala Thr

Cys Ala Cys

Ala Gly Ala

955

Gly Thr Cys
970

Phe Pro Leu
10

Leu Gly Cys

25

Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys
Thr
Gly
Ala
940

Ala

Thr

Ala

Leu

Ser Trp Asn Ser Gly

40

177

Thr
Ala
Cys
Gly
Gly
845
Cys
Gly
Ala
Cys
Cys
925
Ala

Gly

Cys

Pro

Val

Gly
Gly
Ala
Thr
830
Cys
Ala
Ala
Gly
Thr
910
Ala
Cys

Ala

Thr

Cys

Lys
30

Gly
Cys
Ala
815
Gly
Thr
Gly
Cys
Gly
895
Cys
Thr
Cys

Gly

Gly
975

Ser
15
Asp

Gly
Cys
800
Gly
Cys
Cys
Cys
Ala
880
Ala
Ala
Gly
Ala
Cys

960
Gly

Arg

Tyr

Ala Leu Thr Ser

45



CN 112236166 A

.1l

%=

99/148 T

Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly
Asn
Trp
Pro
Glu
225
Asn
Ile
Thr
Arg
Cys

305
Leu

<210> 73

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

<211> 981
<212> PRT

Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr
180
Gly
Tle
Val
Ser
Glu
260
Pro
Val

Met

Ser

Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165
Arg
Lys
Glu
Tyr
Leu
245
Trp
Val
Asp
His

Leu
325

Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn
Val
Glu
Lys
Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala
Val
Tyr
Thr
215
Leu
Cys
Ser
Asp
Ser
295

Ala

Lys

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

Arg

Leu

Leu Gln Ser

Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val
185
Cys
Ser
Pro
Val
Gly
265
Asp

Trp

His

178

Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170
Leu
Lys
Lys
Ser
Lys
250
Gln
Gly

Gln

Asn

Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr
Val
Ala
Gln
235
Gly
Pro
Ser

Glu

His
315

Ser
60

Leu
Thr
Ser
Pro
Thr
140
Asn
Arg
Val
Ser
Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Val
Asn
205
Gly
Glu
Tyr
Asn
Phe
285

Asn

Thr

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Tyr
Lys
Asp
95

Ala
Pro
Val
Val
Gln
175
Gln
Gly
Pro
Thr
Ser
255
Tyr
Tyr

Phe

Lys

Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp
Leu
Arg
Lys
240
Asp
Lys
Ser

Ser

Ser
320
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213> BN

<400> 73

Gly
1
Cys
Gly
Ala
Cys
65
Cys
Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala

Cys

Ala

Cys
Ala
Gly
Gly
50

Ala
Cys
Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr

Ala

Gly

Thr
Thr
Cys
35

Cys
Gly
Thr
Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys

275
Ala

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260

Cys

Gly

Cys
Cys
Cys
Cys
Cys
Gly
85

Cys
Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys

Ala

Thr

Cys
Gly
Cys
Cys
Gly
70

Thr
Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala

Ala

Thr

Ala
Thr
Cys
Thr
55

Cys
Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala

Gly

Gly

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly

280
Ala

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr

Gly

179

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Gly
Ala
250
Cys

Gly

Thr

Ala
Cys
Thr
Ala
Gly
75

Gly
Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Ala
235
Ala
Cys

Gly

Cys

Gly
Cys
Cys
Gly
60

Gly
Ala
Gly
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala

Ala

Cys

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys

285
Ala

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270

Ala

Ala

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala

Ala

Ala

Cys
Thr
Gly
Ala
Gly
80

Cys
Ala
Cys
Cys
Cys
160
Cys
Cys
Ala
Gly
Cys
240
Gly
Ala

Gly

Thr
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Ala
305
Ala
Gly
Cys
Cys
Gly
385
Cys
Cys
Gly
Ala
Cys
465
Gly
Ala
Gly
Ala
Thr
545
Cys

Thr

Ala

290
Thr

Thr
Ala
Ala
Cys
370
Ala
Cys
Ala
Ala
Cys
450
Ala
Gly
Thr
Cys
Ala
530
Gly
Gly

Gly

Gly

Gly
Cys
Gly
Thr
355
Cys
Cys
Cys
Cys
Cys
435
Cys
Ala
Cys
Gly
Gly
515
Cys
Gly
Thr

Gly

Thr
595

Gly
Ala
Thr
340
Cys
Cys
Ala
Gly
Gly
420
Gly
Cys
Cys
Gly
Cys
500
Gly
Ala
Thr
Cys
Cys

580
Ala

Thr
Thr
325
Thr
Ala
Cys
Cys
Gly
405
Thr
Thr
Cys
Thr
Thr
485
Cys
Gly
Gly
Cys
Cys
565

Thr

Cys

Cys
310
Gly
Cys
Gly
Cys
Thr
390
Ala
Gly
Gly
Gly
Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr

Gly

Ala

295
Cys

Cys
Cys
Thr
Ala
375
Cys
Cys
Cys
Ala
Ala
455
Gly
Gly
Ala
Gly
Ala
535
Gly
Gly

Ala

Ala

Cys
Cys
Thr
Cys
360
Ala
Thr
Cys
Gly
Gly
440
Gly
Thr
Ala
Gly
Gly
520
Cys
Cys
Cys

Ala

Gly
600

Cys
Cys
Gly
345
Thr
Ala
Cys
Cys
Thr
425
Cys
Gly
Ala
Gly
Ala
505
Ala
Gly
Gly
Ala
Cys

585
Thr

180

Cys
Ala
330
Gly
Thr
Ala
Ala
Cys
410
Gly
Cys
Thr
Cys
Gly
490
Cys
Gly
Thr
Thr
Cys
570

Gly

Gly

Ala
315
Gly
Gly
Cys
Cys
Thr
395
Thr
Gly
Ala
Cys
Gly
475
Thr
Ala
Cys
Ala
Cys
555
Cys

Gly

Cys

300
Thr

Cys
Gly
Cys
Cys
380
Gly
Gly
Thr
Gly
Cys
460
Thr
Gly
Ala
Ala
Cys
540
Cys
Ala

Cys

Ala

Gly
Ala
Gly
Thr
365
Cys
Ala
Ala
Gly
Gly
445
Ala
Gly
Cys
Ala
Gly
525
Cys
Thr
Gly

Ala

Ala
605

Cys
Cys
Gly
350
Gly
Ala
Thr
Gly
Gly
430
Ala
Gly
Gly
Ala
Gly
510
Thr
Gly
Cys
Gly
Ala

590
Gly

Cys
Cys
335
Ala
Thr
Ala
Cys
Gly
415
Thr
Ala
Thr
Ala
Thr
495
Cys
Thr
Thr
Ala
Ala
575

Gly

Gly

Cys
320
Thr
Cys
Thr
Gly
Thr
400
Thr
Gly
Gly
Thr
Thr
480
Ala
Cys
Cys
Gly
Cys
560
Cys

Gly

Thr
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Cys Thr Cys

Cys
625
Ala
Cys
Gly
Cys
Gly
705
Ala
Cys
Cys
Ala
Ala
785
Gly
Ala
Thr
Cys
Ala
865
Ala

Gly

Thr

610
Cys

Ala
Ala
Ala
Cys
690
Gly
Ala
Cys
Thr
Thr
770
Gly
Gly
Cys
Gly
Thr
850
Ala
Gly

Gly

Gly

Gly
Ala
Ala
Gly
675
Cys
Ala
Cys
Thr
Thr
755
Cys
Ala
Ala
Cys
Gly
835
Thr
Gly
Ala

Gly

Cys

Cys
Thr
Cys
Ala
660
Cys
Thr
Gly
Cys
Gly
740
Cys
Gly
Gly
Gly
Ala
820
Ala
Cys
Cys
Gly
Gly

900
Thr

Ala
Cys
Cys
645
Gly
Cys
Gly
Gly
Ala
725
Cys
Thr
Cys
Cys
Ala
805
Cys
Cys
Thr
Thr
Cys
885

Ala

Cys

Ala
Cys
630
Ala
Gly
Ala
Cys
Ala
710
Gly
Cys
Ala
Cys
Ala
790
Ala
Gly
Thr
Thr
Cys
870
Ala

Ala

Cys

Cys
615
Thr
Thr
Gly
Cys
Cys
695
Gly
Gly
Thr
Cys
Gly
775
Ala
Cys
Cys
Cys
Cys
855
Ala
Gly

Cys

Gly

Ala

Cys

Cys

Cys

Ala

680

Cys

Ala

Thr

Gly

Cys

760

Thr

Thr

Ala

Cys

Cys

840

Cys

Cys

Gly

Gly

Thr

Ala Ala Gly

Cys
Thr
Ala
665
Gly
Cys
Thr
Cys
Gly
745
Cys
Gly
Gly
Ala
Thr
825
Gly
Thr
Cys
Thr
Thr
905

Gly

181

Ala
Cys
650
Gly
Gly
Cys
Gly
Ala
730
Thr
Cys
Gly
Gly
Cys
810
Cys
Ala
Cys
Gly
Gly
890

Cys

Ala

Thr
635
Cys
Cys
Thr
Ala
Ala
715
Gly
Cys
Ala
Ala
Gly
795
Thr
Cys
Cys
Thr
Thr
875
Gly

Thr

Thr

Gly
620
Cys
Ala
Cys
Gly
Thr
700
Cys
Cys
Ala
Gly
Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys

Thr

Gly

Cys

Gly

Ala

Cys

Thr

685

Cys

Cys

Cys

Ala

Cys

765

Thr

Ala

Cys

Gly

Gly

845

Cys

Gly

Ala

Cys

Cys

Cys
Ala
Ala
Cys
670
Ala
Cys
Ala
Thr
Ala
750
Gly
Gly
Gly
Ala
Thr
830
Cys
Ala
Ala
Gly
Thr

910
Ala

Thr
Gly
Gly
655
Gly
Cys
Cys
Ala
Gly
735
Gly
Ala
Gly
Cys
Ala
815
Gly
Thr
Gly
Cys
Gly
895

Cys

Thr

Cys
Ala
640
Cys
Ala
Ala
Ala
Gly
720
Ala
Gly
Cys
Gly
Cys
800
Gly
Cys
Cys
Cys
Ala
880
Ala

Ala

Gly
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915

Ala Gly Gly

930

Cys Thr Ala

945

Cys Thr Cys

Gly Thr Ala

<210> 74

211> 327
<212> PRT
213> BN

<400> 74

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly

Asn

Trp

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser
Glu
35

His
Ser
Cys
Glu
Leu
115
Leu
Ser
Glu

Thr

Asn

Cys

Cys

Thr

Ala
980

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr

180
Gly

Thr
Ala
Cys

965
Ala

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165

Arg

Lys

Cys
Cys

950
Cys

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

150

Asn

Val

Glu

Thr
935
Gly

Cys

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala

Val

Tyr

920
Gly

Cys

Thr

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120
Thr
Glu
Lys

Ser

Lys

Cys Ala Cys

Ala Gly Ala

955

Gly Thr Cys

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val
185

Cys

182

970

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170

Leu

Lys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala
940
Ala

Thr

Ala
Leu
Gly
Ser
60

Leu
Thr
Ser
Pro
Thr
140
Asn
Arg

Val

Ser

925
Ala

Gly

Cys

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu

Leu

Asn

Cys

Ala

Thr

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His

190
Lys

Cys

Gly

Gly
975

Ser
15

Asp
Thr
Tyr
Lys
Asp
95

Ala
Pro
Val
Val
Gln
175

Gln

Gly

Ala
Cys

960
Gly

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe

Asp

Leu
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Pro Ser
210

Glu Pro

225

Asn Gln

Ile Ala

Thr Thr

Lys Leu
290

Cys Ser

305

Leu Ser

<210> 75

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

<211> 981
<212> PRT
213> BN

<400> 75

Gly Cys
1
Cys Ala

Gly Gly

Ala Gly
50

Cys Gly

65

Cys Cys

Thr Thr

Cys Gly

Ala Gly

Cys

Thr

Cys
35

Cys
Gly
Thr

Cys

Gly
115
Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

Thr
Cys
20

Gly
Ala
Cys
Gly
Cys
100

Thr

Cys

Glu

Tyr

Leu

245

Val

Asp

His

Leu
325

Cys

Cys

Cys

Cys

Cys

Gly

85

Cys

Gly

Gly

Lys
Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

Cys

Gly

Cys

Cys

Gly

70

Thr

Cys

Thr

Cys

Thr
215
Leu
Cys
Ser
Asp
Ser
295

Ala

Lys

Ala

Thr

Cys

Thr

95

Cys

Cys

Gly

Cys

Cys

200
Ile

Pro

Leu

Asn

Ser

280

Leu

Cys
Cys
Thr
40

Cys
Cys
Ala
Ala
Gly

120
Cys

Ser Lys Ala

Pro
Val
Gly
265
Asp

Trp

His

Cys
Thr
25

Gly
Cys
Cys
Ala
Ala
105

Thr

Thr

183

Ser
Lys
250
Gln
Gly

Gln

Asn

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys

Gly

Gly

Gln
235
Gly
Pro
Ser

Glu

His
315

Ala

Cys

Thr

Ala

Gly

75

Gly

Cys

Gly

Ala

Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr

Gly

Cys

Cys

Gly

60

Gly

Ala

Ala

Ala

Cys

205
Gly

Glu
Tyr
Asn
Phe
285

Asn

Thr

Gly
Cys
Cys
45

Ala
Gly
Cys
Gly
Ala

125
Cys

Gln
Met
Pro
Asn
270
Leu

Val

Gln

Gly
Cys
30

Ala
Gly
Cys
Thr
Thr
110

Cys

Ala

Pro
Thr
Ser
255
Tyr
Tyr

Phe

Lys

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly

Thr

Gly

Arg
Lys
240
Asp
Lys
Ser

Ser

Ser
320

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Cys

Cys



CN 112236166 A

.1l

105/148

Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Ala
305
Ala
Gly
Cys
Cys
Gly
385
Cys

Cys

Gly

130
Gly

Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Gly
290
Thr
Cys
Ala
Ala
Cys
370
Ala
Cys

Ala

Ala

Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Gly
Cys
Ala
Thr
355
Cys
Cys
Cys

Cys

Cys
435

Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260
Cys
Gly
Gly
Ala
Thr
340
Cys
Cys
Ala
Gly
Gly

420
Gly

Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Ala
Cys
Cys
Gly
405

Thr

Thr

Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Thr
Cys
310
Gly
Thr
Gly
Cys
Thr
390
Ala

Gly

Gly

135
Cys

Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Cys
Cys
Gly
Thr
Ala
375
Cys
Cys

Cys

Ala

Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Ala
Cys
360
Ala
Thr
Cys

Gly

Gly
440

Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Gly
Cys
Cys
Gly
345
Thr
Ala
Cys
Cys
Thr

425
Cys

184

Ala
Thr
170
Cys
Gly
Cys
Gly
Ala
250
Cys
Gly
Thr
Cys
Ala
330
Gly
Thr
Ala
Ala
Cys
410

Gly

Cys

Cys
155
Ala
Thr
Thr
Cys
Ala
235
Ala
Cys
Gly
Cys
Ala
315
Gly
Gly
Cys
Cys
Thr
395
Thr

Gly

Ala

140
Cys

Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Thr
Cys
Gly
Cys
Cys
380
Gly
Gly

Thr

Gly

Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Gly
Gly
Gly
Thr
365
Cys
Ala
Ala

Gly

Gly
445

Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Cys
Cys
Gly
350
Gly
Ala
Thr
Gly
Gly

430
Ala

Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala
Ala
Ala
Cys
Cys
335
Ala
Thr
Ala
Cys
Gly
415

Thr

Ala

Cys
160
Cys
Cys
Ala
Gly
Cys
240
Gly
Ala
Gly
Thr
Cys
320
Thr
Cys
Thr
Gly
Thr
400
Thr

Gly

Gly
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Ala Cys Cys

Cys
465
Gly
Ala
Gly
Ala
Thr
545
Cys
Thr
Ala
Cys
Cys
625
Ala
Cys
Gly
Cys
Gly
705
Ala

Cys

Cys

450
Ala

Gly
Thr
Cys
Ala
530
Gly
Gly
Gly
Gly
Thr
610
Cys
Ala
Ala
Ala
Cys
690
Gly
Ala

Cys

Thr

Ala
Cys
Gly
Gly
515
Cys
Gly
Thr
Gly
Thr
595
Cys
Gly
Ala
Ala
Gly
675
Cys
Ala
Cys

Thr

Thr

Cys
Cys
Gly
Cys
500
Gly
Ala
Thr
Cys
Cys
580
Ala
Cys
Thr
Cys
Ala
660
Cys
Thr
Gly
Cys
Gly

740
Cys

Cys
Thr
Thr
485
Cys
Gly
Gly
Cys
Cys
565
Thr
Cys
Ala
Cys
Cys
645
Gly
Cys
Gly
Gly
Ala
725

Cys

Thr

Gly
Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr
Gly
Ala
Ala
Ala
630
Ala
Gly
Ala
Cys
Ala
710
Gly

Cys

Ala

Ala
455
Gly
Gly
Ala
Gly
Ala
535
Gly
Gly
Ala
Ala
Cys
615
Thr
Thr
Gly
Cys
Cys
695
Gly
Gly

Thr

Cys

Gly

Thr

Ala

Gly

Gly

520

Cys

Cys

Cys

Ala

Gly

600

Ala

Cys

Cys

Cys

Ala

680

Cys

Ala

Thr

Gly

Cys

Gly Thr Cys

Ala
Gly
Ala
505
Ala
Gly
Gly
Ala
Cys
585
Thr
Ala
Gly
Thr
Ala
665
Gly
Cys
Thr
Cys
Gly
745

Cys

185

Cys
Gly
490
Cys
Gly
Thr
Thr
Cys
570
Gly
Gly
Ala
Ala
Cys
650
Gly
Gly
Cys
Gly
Ala
730

Thr

Cys

Gly
475
Thr
Ala
Cys
Ala
Cys
555
Cys
Gly
Cys
Gly
Thr
635
Cys
Cys
Thr
Ala
Ala
715
Gly

Cys

Ala

Cys
460
Thr
Gly
Ala
Ala
Cys
540
Cys
Ala
Cys
Ala
Gly
620
Cys
Ala
Cys
Gly
Thr
700
Cys
Cys

Ala

Gly

Ala

Gly

Cys

Ala

Gly

525

Cys

Thr

Gly

Ala

Ala

605

Cys

Gly

Ala

Cys

Thr

685

Cys

Cys

Cys

Ala

Cys

Gly
Gly
Ala
Gly
510
Thr
Gly
Cys
Gly
Ala
590
Gly
Cys
Ala
Ala
Cys
670
Ala
Cys
Ala
Thr
Ala

750
Gly

Thr
Ala
Thr
495
Cys
Thr
Thr
Ala
Ala
575
Gly
Gly
Thr
Gly
Gly
655
Gly
Cys
Cys
Ala
Gly
735

Gly

Ala

Thr
Thr
480
Ala
Cys
Cys
Gly
Cys
560
Cys
Gly
Thr
Cys
Ala
640
Cys
Ala
Ala
Ala
Gly
720
Ala

Gly

Cys
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755

Ala Thr Cys

Ala
785
Gly
Ala
Thr
Cys
Ala
865
Ala
Gly
Thr
Ala
Cys
945

Cys

Gly

<210> 76

770
Gly

Gly
Cys
Gly
Thr
850
Gly
Gly
Gly
Gly
Gly
930
Thr

Thr

Thr

Ala
Ala
Cys
Gly
835
Thr
Gly
Ala
Gly
Cys
915
Gly
Ala

Cys

Ala

<211> 981
<212> PRT
213> BN

<400> 76

Gly Cys Cys

1

Cys Thr Ala

Cys Gly Cys

Gly

Gly

Gly

Ala

820

Ala

Cys

Cys

Gly

Gly

900

Thr

Cys

Cys

Thr

Ala
980

Thr

Gly
20
Cys

Cys
Cys
Ala
805
Cys
Cys
Thr
Thr
Cys
885
Ala
Cys
Thr
Ala
Cys

965
Ala

Cys
Ala
790
Ala
Gly
Thr
Thr
Ala
870
Ala
Ala
Cys
Cys
Cys

950
Cys

Gly
775
Ala
Cys
Cys
Cys
Cys
855
Ala
Gly
Thr
Gly
Thr
935

Ala

Cys

760
Thr

Thr
Ala
Cys
Cys
840
Cys
Cys
Gly
Gly
Thr
920
Gly

Cys

Thr

Cys Cys Ala Cys

5

Cys Gly Thr Gly

Gly Gly Ala

Gly Gly Gly
795
Ala Cys Thr
810
Thr Cys Cys
825
Gly Ala Cys

Thr Cys Thr

Cys Gly Thr
875
Thr Gly Gly
890
Thr Cys Thr
905
Gly Ala Thr

Cys Ala Cys

Ala Gly Ala

955

Gly Thr Cys
970

Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys
Thr
Gly
Ala
940

Ala

Thr

765
Thr

Ala
Cys
Gly
Gly
845
Cys
Gly
Ala
Cys
Cys
925
Ala

Gly

Cys

Cys Ala Ala Gly Gly

10

Thr Thr Cys Cys Cys

25

Gly
Gly
Ala
Thr
830
Ala
Ala
Ala
Gly
Thr
910
Ala
Cys

Ala

Thr

Gly

Thr
30

Cys Cys Cys Thr Gly Thr Thr Cys Cys Ala

186

Gly
Cys
Ala
815
Gly
Thr
Gly
Cys
Gly
895
Cys
Thr
Cys

Gly

Gly
975

Ala
15
Cys

Gly

Gly
Cys
800
Gly
Cys
Cys
Cys
Ala
880
Ala
Ala
Gly
Ala
Cys

960
Gly

Cys

Thr

Gly
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35

Thr Cys Cys

Cys
65

Thr
Thr
Cys
Cys
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Cys
Ala
305

Thr

Gly

50
Cys

Cys
Thr
Cys
Gly
130
Gly
Cys
Ala
Thr
Cys
210
Cys
Ala
Cys
Ala
Gly
290
Cys

Cys

Ala

Gly
Thr
Thr
Gly
115
Gly
Cys
Gly
Gly
Gly
195
Gly
Thr
Cys
Cys
Cys
275
Gly
Gly

Cys

Gly

Ala
Cys
Gly
Cys
100
Thr
Ala
Gly
Cys
Cys
180
Ala
Thr
Cys
Ala
Ala
260
Cys
Gly
Gly

Thr

Thr
340

Cys
Thr
Gly
85

Cys
Cys
Gly
Thr
Cys
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Thr
Cys
Thr

325
Thr

Ala
Gly
70

Thr
Cys
Thr
Cys
Gly
150
Gly
Gly
Cys
Cys
Gly
230
Cys
Ala
Ala
Gly
Cys
310

Gly

Cys

Ala
55

Cys
Gly
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Cys

Thr

Gly

40
Gly

Cys
Ala
Ala
Cys
120
Cys
Ala
Gly
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys

Cys

Ala

Cys
Cys
Ala
Gly
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Ala
Cys
Cys
Cys
265
Thr
Gly
Cys

Cys

Gly
345

187

Gly
Thr
Ala
90

Cys
Gly
Gly
Ala
Thr
170
Gly
Gly
Gly
Cys
Ala
250
Cys
Gly
Ala
Cys
Thr

330
Gly

Ala
Cys
75

Gly
Cys
Gly
Ala
Cys
155
Gly
Thr
Thr
Cys
Ala
235
Ala
Cys
Gly
Gly
Thr
315

Gly

Gly

Gly
60

Gly
Ala
Cys
Ala
Cys
140
Ala
Cys
Ala
Gly
Thr
220
Ala
Cys
Thr
Ala
Cys
300
Thr

Cys

Ala

45
Thr

Gly
Cys
Gly
Ala
125
Cys
Thr
Ala
Thr
Gly
205
Cys
Ala
Gly
Cys
Cys
285
Ala
Gly

Cys

Gly

Cys
Cys
Thr
Thr
110
Thr
Thr
Thr
Gly
Ala
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Cys

Cys

Gly
350

Cys
Thr
Ala
95

Gly
Ala
Cys
Thr
Ala
175
Gly
Gly
Ala
Cys
Gly
255
Ala
Ala
Gly
Cys
Cys

335
Ala

Ala
Gly
80

Cys
Ala
Gly
Cys
Cys
160
Gly
Cys
Ala
Gly
Cys
240
Gly
Ala
Gly
Thr
Cys
320

Thr

Cys
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Cys Cys Thr

Thr
Gly
385
Cys
Gly
Gly
Ala
Cys
465
Gly
Ala
Cys
Ala
Thr
545
Cys
Thr
Ala
Gly
Cys
625

Ala

Thr

Cys
370
Ala
Cys
Ala
Ala
Cys
450
Ala
Gly
Thr
Ala
Ala
530
Gly
Gly
Gly
Gly
Thr
610
Cys

Gly

Ala

355
Cys

Cys
Cys
Cys
Cys
435
Cys
Ala
Cys
Gly
Gly
515
Thr
Gly
Thr
Gly
Thr
595
Cys
Cys

Ala

Ala

Cys

Cys

Ala

Gly

Cys

420

Gly

Cys

Cys

Gly

Cys

500

Gly

Thr

Thr

Cys

Cys

580

Ala

Cys

Ala

Cys

Gly

Cys
Cys
Cys
Gly
405
Thr
Thr
Cys
Thr
Thr
485
Cys
Gly
Cys
Gly
Cys
565
Thr
Cys
Ala
Gly
Cys

645
Gly

Gly
Cys
Cys
390
Ala
Gly
Cys
Gly
Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr
Gly
Ala
Ala
Cys
630

Ala

Gly

Thr
Cys
375
Cys
Cys
Thr
Ala
Ala
455
Gly
Gly
Ala
Gly
Ala
535
Gly
Gly
Ala
Ala
Cys
615
Thr

Thr

Cys

Gly
360
Ala
Thr
Ala
Gly
Gly
440
Gly
Thr
Ala
Ala
Gly
520
Cys
Cys
Cys
Ala
Gly
600
Ala
Cys

Cys

Cys

Thr Thr Cys

Ala

Gly

Cys

Thr

425

Cys

Gly

Ala

Gly

Ala

505

Ala

Cys

Gly

Ala

Cys

585

Thr

Ala

Cys

Ala

Ala

188

Ala
Ala
Cys
410
Gly
Cys
Thr
Thr
Gly
490
Cys
Gly
Thr
Thr
Thr
570
Gly
Gly
Gly
Ala
Gly

650
Gly

Cys
Thr
395
Cys
Gly
Ala
Gly
Gly
475
Thr
Cys
Cys
Ala
Gly
555
Cys
Gly
Cys
Gly
Thr
635

Cys

Cys

Cys
Cys
380
Gly
Gly
Thr
Gly
Cys
460
Thr
Gly
Ala
Ala
Cys
540
Cys
Ala
Cys
Ala
Gly
620
Cys

Ala

Cys

Thr
365
Cys
Ala
Ala
Cys
Gly
445
Ala
Gly
Cys
Ala
Gly
525
Ala
Thr
Gly
Ala
Ala
605
Ala
Gly

Ala

Gly

Gly

Ala

Thr

Gly

Gly

430

Ala

Gly

Gly

Ala

Gly

510

Thr

Gly

Gly

Gly

Ala

590

Gly

Cys

Ala

Gly

Ala

Thr
Ala
Cys
Gly
415
Thr
Gly
Thr
Ala
Cys
495
Cys
Thr
Gly
Ala
Ala
575
Gly
Gly
Thr
Gly
Gly

655
Gly

Thr
Gly
Thr
400
Thr
Gly
Gly
Thr
Cys
480
Ala
Cys
Cys
Gly
Cys
560
Thr
Gly
Thr
Gly
Ala
640

Cys

Gly
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Gly Ala Gly

Cys
Gly
705
Ala
Cys
Ala
Ala
Ala
785
Cys
Ala
Thr
Cys
Cys
865
Ala
Gly
Thr
Ala
Cys

945
Cys

Cys
690
Gly
Ala
Cys
Thr
Thr
770
Gly
Gly
Cys
Cys
Thr
850
Gly
Gly
Gly
Gly
Gly
930

Thr

Thr

675
Cys

Ala
Cys
Thr
Thr
755
Cys
Ala
Ala
Ala
Gly
835
Thr
Gly
Ala
Gly
Thr
915
Gly

Ala

Cys

660
Cys

Thr
Ala
Cys
Gly
740
Cys
Gly
Gly
Gly
Ala
820
Ala
Cys
Cys
Gly
Cys
900
Thr
Cys

Cys

Thr

Cys
Gly
Gly
Ala
725
Cys
Thr
Cys
Cys
Ala
805
Cys
Thr
Thr
Thr
Cys
885
Ala
Cys
Cys

Ala

Cys
965

Cys
Cys
Ala
710
Ala
Cys
Ala
Cys
Ala
790
Ala
Cys
Ala
Thr
Gly
870
Ala
Ala
Cys
Cys
Cys

950
Cys

Cys
Cys
695
Gly
Gly
Thr
Cys
Gly
775
Ala
Cys
Cys
Gly
Thr
855
Ala
Gly
Cys
Gly
Thr
935

Cys

Cys

Ala
680
Thr
Ala
Thr
Gly
Cys
760
Thr
Thr
Ala
Cys
Cys
840
Cys
Cys
Gly
Gly
Thr
920
Gly

Cys

Thr

665

Gly Gly Thr

Cys
Thr
Gly
Gly
745
Cys
Gly
Gly
Ala
Thr
825
Gly
Thr
Ala
Thr
Thr
905
Gly
Cys

Ala

Gly

189

Cys
Gly
Thr
730
Thr
Cys
Gly
Gly
Cys
810
Cys
Ala
Cys
Gly
Gly
890
Gly
Ala
Ala

Gly

Thr
970

Thr
Ala
715
Cys
Gly
Thr
Ala
Cys
795
Thr
Cys
Cys
Thr
Thr
875
Gly
Thr
Thr
Cys
Ala

955
Cys

Gly
Ala
700
Cys
Cys
Ala
Cys
Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys
Thr
Gly
Ala
940

Ala

Cys

Thr
685
Gly
Cys
Cys
Ala
Cys
765
Thr
Ala
Cys
Gly
Gly
845
Cys
Gly
Ala
Cys
Cys
925
Ala

Gly

Cys

670
Ala

Cys
Ala
Thr
Gly
750
Gly
Gly
Gly
Ala
Thr
830
Cys
Ala
Ala
Gly
Thr
910
Ala
Thr

Ala

Thr

Thr
Cys
Ala
Gly
735
Gly
Ala
Gly
Cys
Ala
815
Gly
Ala
Gly
Cys
Gly
895
Cys
Cys
Cys

Gly

Gly
975

Ala
Ala
Gly
720
Ala
Gly
Cys
Gly
Cys
800
Ala
Cys
Gly
Cys
Ala
880
Ala
Cys
Gly
Ala
Cys

960
Gly
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Gly Cys Ala

210> 77
<211> 981
<212> PRT
213> FA
<400> 77
Gly Cys Cys
1

Cys Thr Thr

Gly Gly Cys
35
Ala Gly Cys
50
Cys Ala Gly
65
Thr Cys Thr

Thr Thr Thr

Cys Cys Gly
115
Cys Gly Gly
130
Gly Gly Cys
145
Cys Thr Gly

Cys Thr Cys

Cys Thr Gly
195
Cys Cys Gly
210
Cys Cys Thr
225
Thr Ala Cys

Ala
980

Ala
Cys
20

Cys
Ala
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Cys
180
Thr
Thr

Cys

Ala

Gly

Gly

Cys

Cys

Cys

Thr

Gly

85

Cys

Gly

Gly

Thr

Cys

165

Gly

Cys

Gly

Gly

Cys
245

Cys
Gly
Cys
Cys
Gly
70

Thr
Cys
Ala
Cys
Cys
150
Gly
Gly
Cys
Cys
Gly

230
Cys

Ala
Thr
Thr
Thr
55

Cys
Gly
Gly
Gly
Thr
135
Cys
Thr
Cys
Thr
Cys
215

Cys

Thr

Cys
Gly
Thr
40

Cys
Cys
Ala
Ala
Cys
120
Cys
Ala
Cys
Cys
Cys
200
Thr

Ala

Gly

Cys
Thr
25

Gly
Cys
Cys
Ala
Gly
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Ala

Cys

Thr

190

Ala
10

Thr
Cys
Gly
Thr
Gly
90

Cys
Gly
Gly
Ala
Thr
170
Cys
Gly
Gly

Cys

Ala
250

Ala
Cys
Ala
Ala
Gly
75

Gly
Cys
Gly
Ala
Cys
155
Gly
Thr
Thr
Cys
Ala

235
Ala

Gly
Cys
Gly
Ala
60

Gly
Ala
Cys
Ala
Cys
140
Cys
Cys
Ala
Gly
Thr
220

Ala

Cys

Gly
Cys
Cys
45

Thr
Gly
Cys
Gly
Ala
125
Ala
Thr
Ala
Cys
Gly
205
Cys

Gly

Gly

Gly
Cys
30

Ala
Cys
Cys
Thr
Thr
110
Cys
Thr
Thr
Gly
Thr
190
Thr
Cys

Ala

Thr

Cys
15

Cys
Gly
Cys
Thr
Ala
95

Gly
Ala
Cys
Thr
Thr
175
Cys
Gly
Thr

Cys

Gly
255

Cys
Thr
Gly
Ala
Gly
80

Cys
Ala
Gly
Cys
Cys
160
Cys
Cys
Ala
Cys
Cys

240
Gly
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Ala Cys Cys

Cys
Cys
Ala
305
Thr
Gly
Cys
Cys
Gly
385
Gly
Gly
Gly
Ala
Cys
465
Gly
Ala
Cys
Ala
Thr

545
Cys

Ala
Gly
290
Cys
Cys
Ala
Cys
Cys
370
Ala
Cys
Ala
Ala
Cys
450
Ala
Gly
Cys
Cys
Ala
530

Gly

Gly

Cys
275
Gly
Gly
Cys
Gly
Ala
355
Cys
Cys
Cys
Cys
Thr
435
Cys
Ala
Cys
Gly
Gly
515
Cys

Gly

Thr

Ala
260
Cys
Gly
Gly
Thr
Thr
340
Gly
Thr
Ala
Gly
Cys
420
Gly
Cys
Cys
Gly
Cys
500
Gly
Thr

Thr

Gly

Cys

Ala

Thr

Cys

Thr

325

Thr

Cys

Cys

Cys

Gly

405

Thr

Thr

Thr

Thr

Thr

485

Cys

Gly

Cys

Cys

Cys

Ala
Ala
Cys
Cys
310
Gly
Cys
Gly
Cys
Cys
390
Ala
Gly
Gly
Gly
Gly
470
Gly
Ala
Ala
Cys
Ala

550
Thr

Ala
Gly
Gly
295
Cys
Thr
Gly
Thr
Thr
375
Cys
Cys
Cys
Ala
Ala
455
Gly
Gly
Ala
Ala
Ala
535

Gly

Gly

Ala
Gly
280
Ala
Thr
Cys
Ala
Gly
360
Ala
Thr
Ala
Gly
Gly
440
Gly
Thr
Ala
Gly
Gly
520
Cys

Cys

Cys

Cys Cys Cys

265
Thr

Gly

Cys

Cys

Ala

345

Thr

Ala

Cys

Cys

Thr

425

Cys

Gly

Ala

Gly

Ala

505

Ala

Cys

Gly

Ala

191

Gly
Ala
Cys
Thr
330
Gly
Thr
Gly
Ala
Cys
410
Gly
Cys
Thr
Thr
Gly
490
Cys
Gly
Thr

Thr

Thr

Gly
Gly
Cys
315
Gly
Gly
Cys
Cys
Thr
395
Cys
Gly
Ala
Cys
Gly
475
Thr
Ala
Cys
Ala
Gly

555
Cys

Thr
Ala
Cys
300
Thr
Cys
Cys
Cys
Cys
380
Gly
Gly
Thr
Gly
Cys
460
Thr
Gly
Ala
Ala
Cys
540

Cys

Ala

Cys
Cys
285
Ala
Gly
Cys
Gly
Thr
365
Cys
Ala
Ala
Gly
Gly
445
Ala
Gly
Cys
Ala
Gly
525
Ala

Thr

Gly

Cys
270
Ala
Ala
Cys
Cys
Gly
350
Gly
Ala
Thr
Gly
Gly
430
Ala
Gly
Gly
Ala
Gly
510
Thr
Gly

Gly

Gly

Ala

Ala

Gly

Cys

Cys

335

Ala

Thr

Ala

Cys

Gly

415

Thr

Gly

Thr

Ala

Cys

495

Cys

Thr

Gly

Ala

Ala

Ala
Ala
Thr
Cys
320
Cys
Cys
Thr
Gly
Ala
400
Thr
Gly
Gly
Thr
Thr
480
Ala
Cys
Cys
Gly
Cys

560
Cys
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Thr Gly Gly

Ala
Cys
Cys
625
Ala
Thr
Gly
Cys
Gly
705
Ala
Cys
Ala
Ala
Ala
785
Cys
Ala
Thr

Cys

Ala
865

Gly
Ala
610
Cys
Gly
Ala
Ala
Cys
690
Gly
Ala
Cys
Thr
Thr
770
Gly
Gly
Cys
Cys
Thr

850
Gly

Thr
595
Gly
Cys
Ala
Ala
Ala
675
Cys
Ala
Cys
Thr
Thr
755
Cys
Thr
Ala
Cys
Gly
835

Thr

Gly

Cys
580
Ala
Cys
Ala
Cys
Ala
660
Cys
Thr
Gly
Cys
Gly
740
Cys
Gly
Cys
Gly
Ala
820
Ala

Cys

Cys

565
Thr

Cys
Ala
Gly
Cys
645
Gly
Cys
Gly
Gly
Ala
725
Cys
Thr
Cys
Cys
Ala
805
Cys
Cys

Thr

Thr

Gly
Ala
Ala
Cys
630
Ala
Gly
Thr
Cys
Ala
710
Gly
Cys
Ala
Cys
Ala
790
Ala
Cys
Ala

Thr

Gly
870

Ala
Ala
Thr
615
Ala
Thr
Cys
Cys
Cys
695
Gly
Gly
Thr
Cys
Gly
775
Ala
Cys
Cys
Gly
Thr

855
Ala

Ala
Gly
600
Ala
Gly
Cys
Cys
Ala
680
Thr
Ala
Thr
Gly
Cys
760
Thr
Cys
Ala
Cys
Cys
840

Cys

Cys

Cys
585
Thr
Ala
Cys
Thr
Ala
665
Gly
Cys
Thr
Gly
Gly
745
Cys
Gly
Gly
Ala
Thr
825
Gly

Thr

Cys

192

570
Gly

Gly
Gly
Ala
Cys
650
Gly
Gly
Cys
Gly
Ala
730
Thr
Thr
Gly
Gly
Thr
810
Cys
Ala

Gly

Gly

Gly
Cys
Gly
Thr
635
Cys
Cys
Thr
Cys
Ala
715
Gly
Gly
Thr
Ala
Cys
795
Thr
Cys
Cys

Thr

Thr
875

Cys

Ala

Gly
620
Cys

Ala
Cys
Gly
Ala
700
Cys
Cys
Ala
Cys
Gly
780
Cys
Ala
Cys
Gly
Ala

860
Gly

Ala
Ala
605
Ala
Gly
Ala
Cys
Thr
685
Gly
Cys
Cys
Ala
Cys
765
Thr
Ala
Thr
Gly
Gly
845

Cys

Gly

Ala
590
Gly
Cys
Ala
Gly
Cys
670
Ala
Cys
Ala
Thr
Gly
750
Gly
Gly
Gly
Ala
Thr
830
Ala

Thr

Ala

575
Gly

Gly
Thr
Gly
Gly
655
Gly
Cys
Cys
Ala
Gly
735
Gly
Ala
Gly
Cys
Ala
815
Cys
Thr

Cys

Thr

Gly
Thr
Gly
Ala
640
Cys
Gly
Ala
Ala
Gly
720
Ala
Gly
Cys
Gly
Cys
800
Gly
Cys
Cys

Cys

Ala
880
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Ala
Ala
Thr
Ala
Cys
945

Cys

Gly

<210> 78

Gly
Gly
Gly
Gly
930
Thr

Thr

Ala

Thr
Gly
Cys
915
Gly
Ala

Gly

Ala

211> 327
<212> PRT
213> BN

<400> 78

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp
145

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130
Val

Ser
Glu
35

His
Ser
Cys
Glu
Glu
115

Leu

Ser

Cys
Cys
900
Thr
Cys
Cys

Ala

Ala
980

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly

Met

Gln

Cys
885
Ala
Cys
Cys
Ala
Gly

965
Gly

Gly

Ser

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

Ala

Ala

Cys

Cys

Cys

950
Cys

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp
150

Gly
Cys
Gly
Thr
935

Cys

Cys

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg

135

Pro

Gly
Gly
Thr
920
Gly

Cys

Thr

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120

Thr

Glu

Thr Gly Gly

Thr
905
Gly
Cys

Ala

Gly

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe

Pro

Val

193

890
Gly

Ala

Ala

Gly

Thr
970

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu

Glu

Gln

Thr

Thr

Cys

Ala

955
Cys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe
155

Cys
Thr
Gly
Ala
940

Ala

Cys

Ala
Leu
Gly
Ser
60

Leu
Thr
Pro
Pro
Thr

140

Asn

Ala
Cys
Cys
925
Ala

Gly

Cys

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125

Cys

Trp

Gly
Ala
910
Ala
Thr

Thr

Thr

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys

Val

Tyr

Gly
895
Gly
Cys
Cys

Cys

Gly
975

Ser
15
Asp

Thr

Lys
Asp
95

Ala
Pro

Val

Val

Ala

Cys

Gly

Ala

Cys

960
Gly

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp
160
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Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305
Leu

<210>
211>
<212>
<213>

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

<220>

<223>
<400>

79
981
PRT

NILF5

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

Val
Tyr
180
Gly
Tle
Val
Ser
Glu
260
Pro
Val

Met

Ser

A HAEE X
79

His
165
Arg
Lys
Glu
Tyr
Leu
245
Trp
Val
Asp
His

Leu
325

Gly Cys Cys Thr Cys

1

5

Cys Ala Thr Cys Cys

20

Gly Gly Cys Gly Cys

35

Ala Gly Cys Ala Cys

50

Cys Gly Gly Cys Cys

65

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310
Gly

Cys

Gly

Cys

Cys

Gly
70

Ala
Val
Tyr
Thr
215
Leu
Cys
Ser
Asp
Ser
295

Ala

Lys

Ala

Thr

Cys

Thr

55
Cys

Lys
Ser
Lys
200
Tle
Pro
Leu
Asn
Ser
280

Arg

Leu

Cys
Cys
Thr
40

Cys

Cys

Thr Lys Pro

Val
185
Cys
Ser
Pro
Val
Gly
265
Asp

Trp

His

Cys
Thr
25

Gly

Cys

Cys

194

170
Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

Ala
10

Thr
Cys

Gly

Thr

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His
315

Ala

Cys

Thr

Ala

Gly
75

Arg
Val
Ser
Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr

Gly

Cys

Cys

Gly

60
Gly

Glu
Leu
Asn
205
Gly
Glu
Tyr
Asn
Phe
285

Asn

Thr

Gly
Cys
Cys
45

Ala

Gly

Glu
His
190
Lys
Gln
Met
Pro
Asn
270
Leu

Val

Gln

Gly
Cys
30

Ala

Gly

Cys

Gln
175
Gln
Gly
Pro
Thr
Ser
255
Tyr
Tyr

Phe

Lys

Cys
15

Cys
Gly

Cys

Thr

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320

Cys

Thr

Gly

Ala

Gly
80
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Cys Cys Thr

Thr
Cys
Ala
Gly
145
Cys
Cys
Cys
Cys
Cys
225
Thr
Ala
Cys
Ala
Ala
305
Ala
Cys
Cys

Cys

Gly

Thr
Gly
Gly
130
Gly
Gly
Thr
Thr
Cys
210
Thr
Ala
Thr
Ala
Gly
290
Thr
Cys
Cys
Ala
Cys

370
Ala

Cys
Gly
115
Gly
Cys
Gly
Cys
Cys
195
Gly
Thr
Cys
Cys
Cys
275
Ala
Gly
Cys
Ala
Thr
355

Cys

Cys

Gly
Cys
100
Thr
Cys
Gly
Cys
Ala
180
Ala
Thr
Gly
Ala
Ala
260
Cys
Gly
Gly
Ala
Gly
340
Cys

Cys

Ala

Gly
85

Cys
Gly
Gly
Thr
Thr
165
Gly
Gly
Gly
Gly
Cys
245
Cys
Ala
Thr
Thr
Thr
325
Thr
Ala

Cys

Cys

Thr

Cys

Thr

Cys

Gly

150

Gly

Gly

Cys

Cys

Gly

230

Cys

Ala

Ala

Thr

Cys

310

Gly

Thr

Gly

Cys

Thr

Cys
Gly
Cys
Cys
135
Cys
Thr
Ala
Ala
Cys
215
Cys
Thr
Ala
Gly
Gly
295
Cys
Cys
Gly
Thr
Ala

375
Cys

Ala
Ala
Gly
120
Cys
Ala
Cys
Cys
Gly
200
Cys
Ala
Gly
Gly
Gly
280
Ala
Cys
Cys
Cys
Cys
360

Ala

Thr

Ala Gly Gly

Ala
105
Thr
Thr
Cys
Cys
Thr
185
Cys
Thr
Cys
Cys
Cys
265
Thr
Gly
Cys
Cys
Gly
345
Thr
Ala

Cys

195

90
Cys

Gly
Gly
Ala
Thr
170
Cys
Gly
Cys
Gly
Ala
250
Cys
Gly
Thr
Cys
Ala
330
Gly
Thr

Ala

Ala

Cys
Gly
Ala
Cys
155
Ala
Thr
Thr
Cys
Ala
235
Ala
Cys
Gly
Cys
Ala
315
Gly
Gly
Cys

Cys

Thr

Ala
Ala
Ala
Cys
140
Cys
Cys
Ala
Gly
Ala
220
Ala
Cys
Ala
Ala
Cys
300
Thr
Cys
Gly
Cys
Cys

380
Gly

Cys
Gly
Ala
125
Cys
Thr
Ala
Cys
Gly
205
Gly
Gly
Gly
Gly
Cys
285
Ala
Gly
Gly
Gly
Thr
365

Cys

Ala

Thr
Thr
110
Cys
Ala
Thr
Gly
Thr
190
Thr
Cys
Ala
Thr
Cys
270
Ala
Ala
Cys
Cys
Gly
350
Gly

Ala

Thr

Ala
95

Gly
Thr
Gly
Cys
Thr
175
Cys
Gly
Ala
Cys
Ala
255
Ala
Ala
Ala
Cys
Cys
335
Ala
Thr

Ala

Cys

Cys

Ala

Cys

Cys

Cys

160

Cys

Cys

Ala

Gly

Cys

240

Gly

Ala

Gly

Thr

Cys

320

Thr

Cys

Thr

Gly

Thr
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385
Cys

Cys
Gly
Ala
Cys
465
Gly
Ala
Gly
Ala
Thr
545
Cys
Thr
Ala
Cys
Cys
625
Ala
Cys

Gly

Cys

Cys
Ala
Ala
Cys
450
Ala
Gly
Thr
Cys
Ala
530
Gly
Gly
Gly
Gly
Thr
610
Cys
Ala
Ala

Ala

Cys
690

Cys
Cys
Cys
435
Cys
Ala
Cys
Gly
Gly
515
Cys
Gly
Thr
Gly
Thr
595
Cys
Gly
Ala
Ala
Gly

675
Cys

Gly
Gly
420
Gly
Cys
Cys
Gly
Cys
500
Gly
Ala
Thr
Cys
Cys
580
Ala
Cys
Thr
Cys
Ala
660

Cys

Thr

Gly
405
Thr
Thr
Cys
Thr
Thr
485
Cys
Gly
Gly
Cys
Cys
565
Thr
Cys
Ala
Cys
Cys
645
Gly

Cys

Gly

390
Ala

Gly
Gly
Gly
Gly
470
Gly
Ala
Ala
Cys
Ala
550
Thr
Gly
Ala
Ala
Ala
630
Ala
Gly

Ala

Cys

Cys
Cys
Ala
Ala
455
Gly
Gly
Ala
Gly
Ala
535
Gly
Gly
Ala
Ala
Cys
615
Thr
Thr
Gly

Cys

Cys
695

Cys
Gly
Gly
440
Gly
Thr
Ala
Gly
Gly
520
Cys
Cys
Cys
Ala
Gly
600
Ala
Cys
Cys
Cys
Ala

680
Cys

Cys
Thr
425
Cys
Gly
Ala
Gly
Ala
505
Ala
Gly
Gly
Ala
Cys
585
Thr
Ala
Gly
Thr
Ala
665

Gly

Cys

196

Cys
410
Gly
Cys
Thr
Cys
Gly
490
Cys
Gly
Thr
Thr
Cys
570
Gly
Gly
Ala
Ala
Cys
650
Gly

Gly

Cys

395
Thr

Gly
Ala
Cys
Gly
475
Thr
Ala
Cys
Ala
Cys
555
Cys
Gly
Cys
Gly
Thr
635
Cys
Cys

Thr

Ala

Gly
Thr
Gly
Cys
460
Thr
Gly
Ala
Ala
Cys
540
Cys
Ala
Cys
Ala
Gly
620
Cys
Ala
Cys

Gly

Thr
700

Ala
Gly
Gly
445
Ala
Gly
Cys
Ala
Gly
525
Cys
Thr
Gly
Ala
Ala
605
Cys
Gly
Ala
Cys
Thr

685
Cys

Gly
Gly
430
Ala
Gly
Gly
Ala
Gly
510
Thr
Gly
Cys
Gly
Ala
590
Gly
Cys
Ala
Ala
Cys
670

Ala

Cys

Gly
415
Thr
Ala
Thr
Ala
Thr
495
Cys
Thr
Thr
Ala
Ala
575
Gly
Gly
Thr
Gly
Gly
655
Gly

Cys

Cys

400
Thr

Gly
Gly
Thr
Thr
480
Ala
Cys
Cys
Gly
Cys
560
Cys
Gly
Thr
Cys
Ala
640
Cys
Ala

Ala

Ala
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Gly Gly Ala

705
Ala

Cys
Cys
Ala
Ala
785
Gly
Ala
Thr
Cys
Ala
865
Ala
Gly
Thr
Ala
Cys
945

Cys

Gly

<210> 80

Ala
Cys
Thr
Thr
770
Gly
Gly
Cys
Gly
Thr
850
Gly
Gly
Gly
Gly
Gly
930
Thr

Thr

Thr

Cys
Thr
Thr
755
Cys
Ala
Ala
Cys
Gly
835
Thr
Gly
Ala
Gly
Cys
915
Gly
Ala

Cys

Ala

211> 327
<212> PRT

Gly
Cys
Gly
740
Cys
Gly
Gly
Gly
Ala
820
Ala
Cys
Cys
Gly
Gly
900
Thr
Cys
Cys

Thr

Ala
980

Gly
Ala
725
Cys
Thr
Cys
Cys
Ala
805
Cys
Cys
Thr
Thr
Cys
885
Ala
Cys
Thr
Ala
Cys

965
Ala

Ala
710
Gly
Cys
Ala
Cys
Ala
790
Ala
Gly
Thr
Thr
Ala
870
Ala
Ala
Cys
Cys
Cys

950
Cys

Gly
Gly
Thr
Cys
Gly
775
Ala
Cys
Cys
Cys
Cys
855
Ala
Gly
Thr
Gly
Thr
935

Ala

Cys

Ala
Thr
Gly
Cys
760
Thr
Thr
Ala
Cys
Cys
840
Cys
Cys
Gly
Gly
Thr
920
Gly

Cys

Thr

Thr
Cys
Gly
745
Cys
Gly
Gly
Ala
Thr
825
Gly
Thr
Cys
Thr
Thr
905
Gly
Cys

Ala

Gly

197

Gly
Ala
730
Thr
Cys
Gly
Gly
Cys
810
Cys
Ala
Cys
Gly
Gly
890
Cys
Ala
Ala

Gly

Thr
970

Ala
715
Gly
Cys
Ala
Ala
Gly
795
Thr
Cys
Cys
Thr
Thr
875
Gly
Thr
Thr
Cys
Ala

955
Cys

Cys
Cys
Ala
Gly
Gly
780
Cys
Ala
Cys
Gly
Ala
860
Gly
Cys
Thr
Gly
Ala
940

Ala

Thr

Cys
Cys
Ala
Cys
765
Thr
Ala
Cys
Gly
Gly
845
Cys
Gly
Ala
Cys
Cys
925
Ala

Gly

Cys

Ala
Thr
Ala
750
Gly
Gly
Gly
Ala
Thr
830
Ala
Ala
Ala
Gly
Thr
910
Ala
Cys

Ala

Thr

Ala
Gly
735
Gly
Ala
Gly
Cys
Ala
815
Gly
Thr
Gly
Cys
Gly
895
Cys
Thr
Cys

Gly

Gly
975

Gly
720
Ala
Gly
Cys
Gly
Cys
800
Gly
Cys
Cys
Cys
Ala
880
Ala
Ala
Gly
Ala
Cys

960
Gly
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213> BN

<400> 80

Ala Ser Thr

1

Ser
Phe
Gly
Leu
65

Tyr
Arg
Pro
Asp
Asp
145
Gly
Asn
Trp
Pro
Glu
225
Asn
Ile

Thr

Arg

Thr

Pro

Val

50

Ser

Thr

Val

Val

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

Ser
Glu
35

His
Ser
Cys
Glu
Ala
115
Leu
Ser
Glu
Thr
Asn
195
Ser
Gln
Val
Val
Pro

275
Thr

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr
180
Gly
Tle
Val
Ser
Glu
260

Pro

Val

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Tle
Glu
His
165
Arg
Lys
Glu
Tyr
Leu
245
Trp

Val

Asp

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn
Val
Glu
Lys
Thr
230
Thr
Glu

Leu

Lys

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala
Val
Tyr
Thr
215
Leu
Cys
Ser

Asp

Ser

Val
Ala
Ser
40

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

280
Arg

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val
185
Cys
Ser
Pro
Val
Gly
265
Asp

Trp

198

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170
Leu
Lys
Lys
Ser
Lys
250
Gln

Gly

Gln

Leu
Cys
Ser
Ser
Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr
Val
Ala
Gln
235
Gly
Pro

Ser

Glu

Ala
Leu
Gly
Ser
60

Leu
Thr
Pro
Pro
Thr
140
Asn
Arg
Val
Ser
Lys
220
Glu
Phe
Glu

Phe

Gly

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn
205
Gly
Glu
Tyr
Asn
Phe

285

Asn

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His
190
Lys
Gln
Met
Pro
Asn
270

Leu

Val

Ser
15

Asp
Thr
Tyr
Lys
Asp
95

Ala
Pro
Val
Val
Gln
175
Gln
Gly
Pro
Thr
Ser
255
Tyr

Tyr

Phe

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp
Leu
Arg
Lys
240
Asp
Lys

Ser

Ser
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290
Cys Ser Val
305
Leu Ser Leu

<210> 81
211> 321
<212> PRT
213> BN
<400> 81
Cys Gly Thr
1

Cys Cys Thr

Cys Cys Cys
35
Cys Ala Gly
50
Cys Cys Gly
65
Cys Cys Thr

Thr Ala Cys

Ala Gly Gly
115
Gly Gly Ala
130
Thr Cys Cys
145
Ala Ala Thr

Gly Gly Ala

Ala Cys Cys

195

Cys Cys Ala
210

Cys Ala Ala

Met

Ser

Ala
Cys
20

Ala
Cys
Cys
Gly
Cys
100
Thr
Cys
Gly
Cys
Cys
180
Thr

Cys

Gly

His

Leu
325

Cys

Cys

Cys

Thr

Thr

Cys

85

Cys

Gly

Ala

Gly

Cys

165

Thr

Ala

Cys

Gly

Glu
310
Gly

Gly

Gly

Cys

Gly

Thr

70

Thr

Cys

Cys

Ala

Cys

150

Gly

Cys

Cys

Cys

Cys

295
Ala

Lys

Gly
Thr
Thr
Ala
55

Cys
Gly
Cys
Ala
Cys
135
Ala
Thr
Cys
Thr
Thr

215
Cys

300

Leu His Asn His Tyr Thr Gln Lys Ser

Thr
Gly
Thr
40

Ala
Thr
Ala
Gly
Gly
120
Gly
Ala
Gly
Ala
Cys
200

Gly

Gly

Gly
Thr
25

Cys
Gly
Gly
Ala
Cys
105
Thr
Cys
Cys
Ala
Ala
185
Cys
Ala

Ala

199

Gly
10

Thr
Cys
Thr
Thr
Cys
90

Gly
Gly
Cys
Thr
Cys
170
Gly
Cys

Cys

Cys

315

Cys

Cys

Gly

Cys

Cys

75

Ala

Ala

Gly

Cys

Cys

155

Cys

Gly

Thr

Cys

Thr

Cys
Ala
Ala
Cys
60

Gly
Ala
Gly
Ala
Thr
140
Cys
Gly
Ala
Gly
Cys

220
Ala

Gly
Thr
Cys
45

Gly
Thr
Cys
Gly
Ala
125
Gly
Cys
Ala
Cys
Thr
205

Thr

Cys

Cys
Cys
30

Gly
Gly
Gly
Thr
Cys
110
Gly
Cys
Ala
Gly
Ala
190
Cys

Gly

Gly

Thr
15

Thr
Ala
Cys
Thr
Thr
95

Cys
Gly
Ala
Gly
Cys
175
Gly
Cys

Thr

Ala

320

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Thr

Gly

Gly

160

Ala

Cys

Thr

Cys

Gly



CN 112236166 A F 5 * 121/148

225 230 235 240
Ala Ala Gly Cys Ala Cys Ala Ala Gly Gly Thr Gly Thr Ala Cys Gly
245 250 255

Cys Cys Thr Gly Cys Gly Ala Ala Gly Thr Gly Ala Cys Cys Cys Ala
260 265 270

Cys Cys Ala Gly Gly Gly Cys Cys Thr Gly Thr Cys Thr Ala Gly Cys

275 280 285
Cys Cys Cys Gly Thr Gly Ala Cys Cys Ala Ala Gly Thr Cys Thr Thr
290 295 300

Thr Cys Ala Ala Cys Cys Gly Gly Gly Gly Cys Gly Ala Gly Thr Gly

305 310 315 320

Thr

<210> 82

<211> 107

<212> PRT

213> BN

<400> 82

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln

35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 83

211> 321

<212> PRT

213> BN

<400> 83

Cys Gly Ala Ala Cys Thr Gly Thr Gly Gly Cys Thr Gly Cys Ala Cys

1 5 10 15

Cys Ala Thr Cys Thr Gly Thr Cys Thr Thr Cys Ala Thr Cys Thr Thr

200
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Cys Cys Cys

Cys
Cys
65

Cys
Thr
Ala
Gly
Thr
145
Ala
Gly
Ala
Gly
Cys
225
Ala
Cys
Thr
Cys
Thr

305
Thr

<210> 84

Ala
50

Thr
Cys
Ala
Ala
Gly
130
Cys
Gly
Gly
Cys
Cys
210
Ala
Ala
Cys
Cys
Cys

290
Cys

35
Gly

Gly
Thr
Thr
Gly
115
Ala
Gly
Ala
Ala
Cys
195
Ala
Ala
Ala
Thr
Ala
275

Cys

Ala

20
Gly

Thr
Cys
Gly
Cys
100
Thr
Thr
Gly
Gly
Gly
180
Thr
Cys
Ala
Cys
Gly
260
Gly

Gly

Ala

Cys
Thr
Cys
Cys
85

Cys
Ala
Ala
Gly
Thr
165
Ala
Ala
Cys
Gly
Ala
245
Cys
Gly

Thr

Cys

Cys
Gly
Thr
70

Thr
Cys
Cys
Ala
Thr
150
Gly
Gly
Cys
Cys
Cys
230
Cys
Gly
Gly

Cys

Ala
310

Ala
Ala
55

Cys
Gly
Ala
Ala
Cys
135
Ala
Thr
Cys
Ala
Thr
215
Ala
Ala
Ala
Cys
Ala

295
Gly

Thr
40

Ala
Thr
Ala
Gly
Gly
120
Gly
Ala
Cys
Ala
Gly
200
Gly
Gly
Ala
Ala
Cys
280

Cys

Gly

25
Cys

Ala
Gly
Ala
Ala
105
Cys
Cys
Cys
Ala
Ala
185
Cys
Ala
Ala
Ala
Gly
265
Thr

Ala

Gly

201

Thr Gly Ala

Thr
Thr
Thr
90

Gly
Gly
Cys
Thr
Cys
170
Gly
Cys
Cys
Cys
Gly
250
Thr
Gly

Ala

Gly

Cys
Thr
75

Ala
Ala
Gly
Cys
Cys
155
Ala
Gly
Thr
Gly
Thr
235
Thr
Cys
Ala

Ala

Ala
315

Thr
60

Gly
Ala
Gly
Ala
Thr
140
Cys
Gly
Ala
Cys
Cys
220
Ala
Cys
Ala
Gly
Gly

300
Gly

Thr
45

Gly
Thr
Cys
Gly
Ala
125
Cys
Cys
Ala
Cys
Ala
205
Thr
Cys
Thr
Cys
Cys
285

Ala

Ala

30
Gly

Gly
Gly
Thr
Cys
110
Gly
Cys
Ala
Gly
Ala
190
Gly
Gly
Gly
Ala
Cys
270
Thr

Gly

Gly

Ala
Ala
Thr
Thr
95

Cys
Gly
Ala
Gly
Cys
175
Gly
Cys
Ala
Ala
Cys
255
Cys
Cys

Cys

Thr

Gly
Ala
Gly
80

Cys
Ala
Thr
Ala
Gly
160
Ala
Cys
Ala
Gly
Gly
240
Gly
Ala
Gly

Thr

Gly
320
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211> 107
<212> PRT
213> BN

<400> 84

Arg Thr
1
Gln Leu

Tyr Pro

Ser Gly
50

Thr Tyr

65

Lys His

Pro Val

<210> 85

Val
Lys
Arg
35

Asn
Ser

Lys

Thr

211> 321
<212> PRT
213> BN

<400> 85

Cys Gly
1
Cys Ala

Cys Cys

Cys Ala
50

Cys Thr

65

Cys Cys

Thr Ala

Ala Ala

Ala

Thr

Cys

35

Gly

Gly

Thr

Thr

Gly
115

Ala
Ser
20

Glu
Ser
Leu

Val

Lys
100

Ala
Cys
20

Gly
Thr
Cys
Gly
Cys

100
Thr

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Cys

Thr

Cys

Thr

Cys

Cys

85

Cys

Ala

Pro
Thr
Lys
Glu
Ser
70

Ala

Phe

Thr

Gly

Cys

Gly

Thr

70

Thr

Cys

Cys

Ser
Ala
Val
Ser
55

Thr

Gly

Asn

Gly

Thr

Ala

Ala

95

Cys

Gly

Ala

Ala

Val
Ser
Gln
40

Val
Leu

Glu

Arg

Thr

Cys

Thr

40

Ala

Thr

Ala

Gly

Gly
120

Phe
Val
25

Trp
Thr
Thr

Val

Gly
105

Gly
Thr
25

Cys
Ala
Gly
Ala
Ala

105
Cys

202

Tle
10

Val
Lys
Glu
Leu
Thr

90
Glu

Gly
10

Thr
Thr
Thr
Thr
Thr
90

Gly

Gly

Phe
Cys
Val
Gln
Ser
75

His

Cys

Cys

Cys

Gly

Cys

Thr

75

Ala

Ala

Gly

Pro
Leu
Asp
Glu
60

Lys

Gln

Thr

Ala

Ala

Thr

60

Gly

Ala

Gly

Ala

Pro
Leu
Asn
45

Ser

Ala

Gly

Gly

Thr

Thr

45

Gly

Thr

Cys

Gly

Ala
125

Ser
Asn
30

Ala
Lys

Asp

Leu

Cys
Cys
30

Gly
Gly
Gly
Thr
Cys

110
Gly

Asp
15

Asn
Leu
Asp

Tyr

Ser
95

Ala
15

Thr
Ala
Ala
Thr
Thr
95

Cys

Gly

Glu

Phe

Gln

Ser

Glu

80

Ser

Cys

Thr

Gly

Ala

Gly

80

Cys

Ala

Thr
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Gly

Gly Ala

130
Thr Cys Gly
145
Ala Gly Ala

Gly Gly Ala

Ala Cys Cys
195
Gly Cys Ala
210
Cys Ala Ala
225
Ala Ala Ala

Cys Cys Thr

Thr Cys Ala
275

Cys Cys Cys

290

Thr Cys Ala

305

Thr

<210> 86

211> 107

<212> PRT

213> BN

<400> 86

Arg Thr Val

1

Gln Leu Lys

Tyr Pro Arg
35
Ser Gly Asn
50
Thr Tyr Ser

Thr
Gly
Gly
Gly
180
Thr
Cys
Ala
Cys
Gly
260
Gly

Gly

Ala

Ala
Ser
20

Glu

Ser

Leu

Ala
Gly
Thr
165
Ala
Ala
Cys
Gly
Ala
245
Cys
Gly

Thr

Cys

Ala

Gly

Ala

Gln

Ser

Ala
Thr
150
Gly
Gly
Cys
Cys
Cys
230
Cys
Gly
Gly

Cys

Ala
310

Pro

Thr

Lys

Glu

Ser

Cys
135
Ala
Thr
Cys
Ala
Thr
215
Ala
Ala
Ala
Cys
Ala

295
Gly

Ser

Ala

Val

Ser

55
Thr

Gly
Ala
Cys
Ala
Gly
200
Gly
Gly
Ala
Ala
Cys
280

Cys

Gly

Val
Ser
Gln
40

Val

Leu

Cys Cys Cys

Cys
Ala
Ala
185
Cys
Ala
Ala
Ala
Gly
265
Thr

Ala

Gly

Phe
Val
25

Arg

Thr

Thr

203

Thr
Cys
170
Gly
Cys
Cys
Cys
Gly
250
Thr
Gly

Ala

Gly

Tle
10

Val
Lys

Glu

Leu

Cys
155
Ala
Gly
Thr
Gly
Thr
235
Thr
Cys
Ala

Ala

Ala
315

Phe

Cys

Val

Gln

Ser

Thr
140
Cys
Gly
Ala
Cys
Cys
220
Ala
Cys
Ala
Gly
Gly

300
Gly

Pro

Leu

Asp

Glu

60
Lys

Cys
Cys
Ala
Cys
Ala
205
Thr
Cys
Thr
Cys
Cys
285

Ala

Ala

Pro
Leu
Asn
45

Ser

Ala

Cys
Ala
Gly
Ala
190
Gly
Gly
Gly
Ala
Cys
270
Thr

Gly

Gly

Ser
Asn
30

Ala

Lys

Ala
Gly
Cys
175
Gly
Cys
Ala
Ala
Cys
255
Cys
Cys

Cys

Thr

Asp
15

Asn
Leu

Asp

Tyr

Ala
Gly
160
Ala
Cys
Ala
Gly
Gly
240
Gly
Ala
Gly

Thr

Gly
320

Glu

Phe

Gln

Ser

Glu
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65 70 75 80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 87
211> 321
<212> PRT
213> BN
<400> 87
Cys Gly Ala Ala Cys Thr Gly Thr Gly Gly Cys Thr Gly Cys Ala Cys
1 5 10 15
Cys Ala Thr Cys Thr Gly Thr Cys Thr Thr Cys Ala Thr Cys Thr Thr
20 25 30
Cys Cys Cys Gly Cys Cys Ala Thr Cys Thr Gly Ala Thr Gly Ala Gly
35 40 45
Cys Ala Gly Thr Thr Gly Ala Ala Ala Thr Cys Thr Gly Gly Ala Ala
50 55 60
Cys Thr Gly Cys Cys Thr Cys Thr Gly Thr Thr Gly Thr Gly Thr Gly
65 70 75 80
Cys Cys Thr Gly Cys Thr Gly Ala Ala Thr Ala Ala Cys Thr Thr Cys
85 90 95
Thr Ala Thr Cys Cys Cys Ala Gly Ala Gly Ala Gly Gly Cys Cys Ala
100 105 110
Ala Ala Gly Thr Ala Cys Ala Gly Thr Gly Gly Ala Ala Gly Gly Thr
115 120 125
Gly Gly Ala Thr Ala Ala Cys Gly Cys Cys Cys Thr Cys Cys Ala Ala
130 135 140
Thr Cys Gly Gly Gly Thr Ala Ala Cys Thr Cys Cys Cys Ala Gly Gly
145 150 155 160
Ala Gly Ala Gly Thr Gly Thr Cys Ala Cys Ala Gly Ala Gly Cys Ala
165 170 175
Gly Gly Ala Cys Ala Gly Cys Ala Ala Gly Gly Ala Cys Ala Gly Cys
180 185 190
Ala Cys Cys Thr Ala Cys Ala Gly Cys Cys Thr Cys Ala Gly Cys Ala
195 200 205
Gly Cys Ala Cys Cys Cys Thr Gly Ala Cys Gly Cys Thr Gly Ala Gly
210 215 220
Cys Ala Ala Ala Gly Cys Ala Gly Ala Cys Thr Ala Cys Gly Ala Gly

204
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225 230 235 240
Ala Ala Ala Cys Ala Cys Ala Ala Ala Cys Thr Cys Thr Ala Cys Gly
245 250 255

Cys Cys Thr Gly Cys Gly Ala Ala Gly Thr Cys Ala Cys Cys Cys Ala
260 265 270

Thr Cys Ala Gly Gly Gly Cys Cys Thr Gly Ala Gly Cys Thr Cys Gly

275 280 285
Cys Cys Cys Gly Thr Cys Ala Cys Ala Ala Ala Gly Ala Gly Cys Thr
290 295 300

Thr Cys Ala Ala Cys Ala Gly Gly Gly Gly Ala Gly Ala Gly Thr Gly

305 310 315 320

Thr

<210> 88

<211> 107

<212> PRT

213> BN

<400> 88

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln

35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

65 70 75 80

Lys His Lys Leu Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 89

211> 321

<212> PRT

213> BN

<400> 89

Cys Gly Ala Ala Cys Thr Gly Thr Gly Gly Cys Thr Gly Cys Ala Cys

1 5 10 15

Cys Ala Thr Cys Thr Gly Thr Cys Thr Thr Cys Ala Thr Cys Thr Thr

205
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Cys Cys Cys

Cys
Cys
65

Cys
Thr
Ala
Gly
Thr
145
Ala
Gly
Ala
Ala
Cys
225
Ala
Cys
Thr
Cys
Thr

305
Cys

<210> 90

Ala
50

Thr
Cys
Ala
Ala
Gly
130
Cys
Gly
Gly
Cys
Cys
210
Ala
Ala
Cys
Cys
Cys

290
Cys

35
Gly

Gly
Thr
Thr
Gly
115
Ala
Gly
Ala
Ala
Cys
195
Ala
Ala
Ala
Thr
Ala
275

Cys

Ala

20
Gly

Thr
Cys
Gly
Cys
100
Thr
Thr
Gly
Gly
Cys
180
Thr
Cys
Ala
Cys
Gly
260
Gly

Gly

Ala

Cys
Thr
Cys
Cys
85

Cys
Ala
Ala
Gly
Thr
165
Ala
Ala
Cys
Gly
Ala
245
Cys
Gly

Thr

Cys

Cys
Gly
Thr
70

Thr
Cys
Cys
Ala
Thr
150
Gly
Gly
Cys
Cys
Cys
230
Cys
Gly
Gly

Cys

Ala
310

Ala
Ala
55

Cys
Gly
Ala
Ala
Cys
135
Ala
Thr
Cys
Ala
Thr
215
Ala
Ala
Ala
Cys
Ala

295
Gly

Thr
40

Ala
Thr
Ala
Gly
Gly
120
Gly
Ala
Cys
Ala
Gly
200
Gly
Gly
Ala
Ala
Cys
280

Cys

Gly

25
Cys

Ala
Gly
Ala
Ala
105
Thr
Cys
Cys
Ala
Ala
185
Cys
Ala
Ala
Ala
Gly
265
Thr

Ala

Gly

206

Thr Gly Ala

Thr
Thr
Thr
90

Gly
Gly
Cys
Thr
Cys
170
Gly
Cys
Cys
Cys
Gly
250
Thr
Gly

Ala

Gly

Cys
Thr
75

Ala
Ala
Gly
Cys
Cys
155
Ala
Gly
Thr
Gly
Thr
235
Thr
Cys
Ala

Ala

Ala
315

Thr
60

Gly
Ala
Gly
Ala
Thr
140
Cys
Gly
Ala
Cys
Cys
220
Ala
Cys
Ala
Gly
Gly

300
Gly

Thr
45

Gly
Thr
Cys
Gly
Ala
125
Cys
Cys
Ala
Cys
Ala
205
Thr
Cys
Thr
Cys
Cys
285

Ala

Ala

30
Gly

Gly
Gly
Thr
Cys
110
Gly
Cys
Ala
Gly
Ala
190
Gly
Gly
Gly
Ala
Cys
270
Thr

Gly

Gly

Ala
Ala
Thr
Thr
95

Cys
Gly
Ala
Gly
Cys
175
Gly
Cys
Ala
Ala
Cys
255
Cys
Cys

Cys

Thr

Gly
Ala
Gly
80

Cys
Ala
Thr
Ala
Gly
160
Ala
Cys
Ala
Gly
Gly
240
Gly
Ala
Gly

Thr

Gly
320
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<211> 10
<212> PR
213> #
<400> 90
Arg Thr

1

Gln Leu

Tyr Pro

Ser Gly
50

Thr Tyr

65

Lys His

Pro Val

<210> 91
211> 31
<212> PR
Q213> &
<400> 91
Cys Cys
1

Cys Gly

Gly Cys

Cys Thr
50

Cys Cys

65

Gly Ala

Cys Cys

Thr Gly

7
T

A

Val

Lys

Arg

35

Asn

Ser

Lys

Thr

2
T

A

Cys
Gly
Cys
35

Cys
Ala
Thr

Gly

Gly
115

Ala
Ser
20

Glu
Ser
Leu

Val

Lys
100

Ala
Thr
20

Cys
Cys
Cys
Cys
Gly

100
Cys

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Ala

Cys

Thr

Ala

Ala

Ala

85

Gly

Thr

Pro
Thr
Lys
Glu
Asn
70

Ala

Phe

Gly

Ala

Cys

Ala

Cys

70

Gly

Ala

Thr

Ser
Ala
Val
Ser
55

Thr

Cys

Asn

Gly

Cys

Cys

Gly

95

Thr

Thr

Gly

Gly

Val
Ser
Gln
40

Val
Leu

Glu

Arg

Cys

Thr

Thr

40

Cys

Ala

Gly

Cys

Gly
120

Phe
Val
25

Trp
Thr
Thr

Val

Gly
105

Cys
Cys
25

Cys
Cys
Gly
Ala
Thr

105
Ala

207

Tle
10

Val
Lys
Glu
Leu
Thr

90
Glu

Ala
10

Thr
Thr
Ala
Thr
Cys
90

Gly

Ala

Phe
Cys
Val
Gln
Ser
75

His

Cys

Ala

Gly

Gly

Ala

Gly

75

Thr

Thr

Gly

Pro
Leu
Asp
Asp
60

Lys

Gln

Cys

Thr

Ala

Cys

60

Thr

Thr

Gly

Gly

Pro
Leu
Asn
45

Ser

Ala

Gly

Cys

Thr

Gly

45

Ala

Gly

Cys

Ala

Cys
125

Ser
Asn
30

Ala
Lys

Asp

Leu

Cys
Cys
30

Gly
Ala
Thr
Thr
Cys

110
Ala

Asp
15

Asn
Leu
Asp

Tyr

Ser
95

Cys
15

Cys
Ala
Gly

Cys

Ala
95
Ala

Gly

Glu

Phe

Gln

Ser

Glu

80

Ser

Ala

Cys

Gly

Gly

Thr

80

Cys

Gly

Ala
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Thr Gly Gly Cys Ala Gly Cys Cys Cys Cys Gly Thr Cys Ala Ala Gly
130 135 140
Gly Cys Gly Gly Gly Ala Gly Thr Gly Gly Ala Gly Ala Cys Gly Ala
145 150 155 160
Cys Cys Ala Ala Ala Cys Cys Cys Thr Cys Cys Ala Ala Ala Cys Ala
165 170 175
Gly Ala Gly Cys Ala Ala Cys Ala Ala Cys Ala Ala Gly Thr Ala Cys
180 185 190
Gly Cys Gly Gly Cys Cys Ala Gly Cys Ala Gly Cys Thr Ala Cys Cys
195 200 205
Thr Gly Ala Gly Cys Cys Thr Gly Ala Cys Gly Cys Cys Cys Gly Ala
210 215 220
Gly Cys Ala Gly Thr Gly Gly Ala Ala Gly Thr Cys Cys Cys Ala Cys
225 230 235 240
Ala Gly Ala Ala Gly Cys Thr Ala Cys Ala Gly Cys Thr Gly Cys Cys
245 250 255
Ala Gly Gly Thr Cys Ala Cys Gly Cys Ala Thr Gly Ala Ala Gly Gly
260 265 270
Gly Ala Gly Cys Ala Cys Cys Gly Thr Gly Gly Ala Gly Ala Ala Gly
275 280 285
Ala Cys Ala Gly Thr Gly Gly Cys Cys Cys Cys Thr Ala Cys Ala Gly
290 295 300
Ala Ala Thr Gly Thr Thr Cys Ala
305 310
<210> 92
<211> 104
<212> PRT
213> A
<400> 92
Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
1 5 10 15
Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
20 25 30
Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro Val Lys
35 40 45
Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys Tyr
50 55 60
Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
65 70 75 80

208



CN 112236166 A

.1l

%=

130/148 7

Arg Ser Tyr

Thr Val Ala

<210> 93
211> 318
<212> PRT
213> BN
<400> 93
Gly Gly Thr
1

Ala Cys Cys

Gly Thr Thr
35
Gly Ala Gly
50
Ala Cys Ala
65
Gly Thr Gly

Thr Thr Cys

Thr Gly Ala
115
Gly Gly Cys
130
Gly Thr Cys
145
Ala Gly Ala

Cys Ala Ala

Ala Ala Gly
195
Gly Cys Thr
210
Gly Cys Cys
225

Ser

Pro
100

Cys
Cys
20

Cys
Gly
Ala
Thr
Thr
100
Cys
Ala
Ala
Cys
Ala
180
Thr

Ala

Cys

Cys
85
Thr

Ala

Cys

Cys

Ala

Gly

Cys

85

Ala

Ala

Gly

Ala

Cys

165

Cys

Ala

Cys

Gly

Gln

Glu

Gly

Ala

Cys

Gly

Gly

70

Thr

Cys

Gly

Ala

Gly

150

Ala

Ala

Cys

Cys

Ala
230

Val

Cys

Cys
Cys
Gly
Cys
55

Cys
Gly
Cys
Thr
Thr
135
Gly
Cys
Gly
Gly
Thr

215
Gly

Thr

Ser

Cys
Thr
Cys
40

Thr
Cys
Ala
Cys
Gly
120
Gly
Cys
Cys
Ala
Cys
200

Gly

Cys

His Glu Gly Ser Thr Val Glu Lys

Cys
Gly
25

Cys
Cys
Ala
Thr
Gly
105
Gly
Gly
Gly
Ala
Gly
185
Gly

Ala

Ala

209

90

Ala
10

Thr
Cys
Cys
Cys
Cys
90

Gly
Cys
Cys
Gly
Ala
170
Cys
Gly

Gly

Gly

Ala

Cys

Thr

Ala

Ala

75

Ala

Gly

Cys

Ala

Gly

155

Ala

Ala

Cys

Cys

Thr
235

Gly
Ala
Cys
Ala
60

Cys
Gly
Ala
Thr
Gly
140
Ala
Cys
Ala
Cys
Cys

220
Gly

Gly
Cys
Cys
45

Gly
Thr
Thr
Gly
Gly
125
Cys
Gly
Cys
Cys
Ala
205

Thr

Gly

Cys
Thr
30

Thr
Cys
Ala
Gly
Cys
110
Gly
Cys
Thr
Cys
Ala
190
Gly

Gly

Ala

95

Cys
15

Cys
Cys
Cys
Gly
Ala
95

Thr
Ala
Cys
Gly
Thr
175
Ala
Cys

Ala

Ala

Ala

Thr

Thr

Ala

Thr

80

Cys

Gly

Ala

Cys

Gly

160

Cys

Cys

Ala

Cys

Gly
240
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Thr Cys Cys Cys Ala Cys Ala Gly Ala Ala Gly Cys Thr Ala Cys Ala
245 250 255
Gly Cys Thr Gly Cys Cys Ala Gly Gly Thr Cys Ala Cys Gly Cys Ala
260 265 270
Thr Gly Ala Ala Gly Gly Gly Ala Gly Cys Ala Cys Cys Gly Thr Gly
275 280 285
Gly Ala Gly Ala Ala Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Cys
290 295 300
Cys Thr Ala Cys Ala Gly Ala Ala Thr Gly Thr Thr Cys Ala
305 310 315
<210> 94
<211> 318
<212> PRT
213> BN
<400> 94
Gly Gly Thr Cys Ala Gly Cys Cys Cys Ala Ala Gly Gly Cys Cys Ala
1 5 10 15
Ala Cys Cys Cys Cys Ala Cys Thr Gly Thr Cys Ala Cys Thr Cys Thr
20 25 30
Gly Thr Thr Cys Cys Cys Gly Cys Cys Cys Thr Cys Cys Thr Cys Thr
35 40 45
Gly Ala Gly Gly Ala Gly Cys Thr Cys Cys Ala Ala Gly Cys Cys Ala
50 55 60
Ala Cys Ala Ala Gly Gly Cys Cys Ala Cys Ala Cys Thr Ala Gly Thr
65 70 75 80
Gly Thr Gly Thr Cys Thr Gly Ala Thr Cys Ala Gly Thr Gly Ala Cys
85 90 95
Thr Thr Cys Thr Ala Cys Cys Cys Gly Gly Gly Ala Gly Cys Thr Gly
100 105 110
Thr Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Thr Gly Gly Ala Ala
115 120 125
Gly Gly Cys Ala Gly Ala Thr Gly Gly Cys Ala Gly Cys Cys Cys Cys
130 135 140
Gly Thr Cys Ala Ala Gly Gly Cys Gly Gly Gly Ala Gly Thr Gly Gly
145 150 155 160
Ala Gly Ala Cys Cys Ala Cys Cys Ala Ala Ala Cys Cys Cys Thr Cys
165 170 175
Cys Ala Ala Ala Cys Ala Gly Ala Gly Cys Ala Ala Cys Ala Ala Cys
180 185 190

210



CN 112236166 A

.1l

2.3

132/148 7

Ala

Gly

Gly

225

Thr

Gly

Thr

Gly

Cys
305

Ala Gly
195

Cys Thr

210

Cys Cys

Cys Cys

Cys Thr

Gly Ala
275

Ala Gly

290

Thr Ala

<210> 95
<211> 106
<212> PRT
213> AN
<400> 95

Gly
1

Glu
Phe

Val

Lys
65

Ser

Glu

Gln Pro

Glu Leu

Tyr Pro
35

Lys Ala

50

Tyr Ala

His Arg

Lys Thr

<210> 96
<211> 318
<212> PRT
213> A

Thr

Ala

Cys

Cys

Gly

260

Ala

Ala

Cys

Lys
Gln
20

Gly
Gly
Ala

Ser

Val
100

Ala

Cys

Gly

Ala

245

Cys

Gly

Ala

Ala

Ala

Ala

Ala

Val

Ser

Tyr

85
Ala

Cys

Cys

Ala

230

Cys

Cys

Gly

Gly

Gly
310

Asn
Asn
Val
Glu
Ser
70

Ser

Pro

Gly
Thr
215
Gly
Ala
Ala
Gly
Ala

295
Ala

Pro
Lys
Thr
Thr
55

Tyr

Cys

Thr

Cys
200
Gly
Cys
Gly
Gly
Ala
280

Cys

Ala

Thr
Ala
Val
40

Thr
Leu

Gln

Glu

Gly Gly Cys

Ala
Ala
Ala
Gly
265
Gly

Ala

Thr

Val
Thr
25

Ala
Lys
Ser

Val

Cys
105

211

Gly
Gly
Ala
250
Thr
Cys

Gly

Gly

Thr
10

Leu
Trp
Pro

Leu

Thr
90

Ser

Cys
Thr
235
Gly
Cys
Ala

Thr

Thr
315

Leu

Val

Lys

Ser

Thr

75
His

Cys
Cys
220
Gly
Cys
Ala
Cys
Gly

300
Thr

Phe
Cys
Ala
Lys
60

Pro

Glu

Ala
205
Thr
Gly
Thr
Cys
Cys
285

Gly

Cys

Pro
Leu
Asp
45

Gln

Glu

Gly

Gly

Gly

Ala

Ala

Gly

270

Gly

Cys

Ala

Pro
Tle
30

Gly
Ser

Gln

Ser

Cys
Ala
Ala
Cys
255
Cys

Thr

Cys

Ser
15

Ser
Ser
Asn

Trp

Thr
95

Ala
Cys
Gly
240
Ala
Ala

Gly

Cys

Ser

Pro
Asn
Lys

80
Val
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<400> 96

Gly Gly Cys

1
Cys

Gly
Gly
Ala
65

Gly
Thr
Thr
Gly
Gly
145
Ala
Cys
Ala
Cys
Cys
225
Thr
Gly

Cys

Gly

Thr
Thr
Ala
50

Cys
Thr
Thr
Gly
Gly
130
Thr
Ala
Ala
Ala
Cys
210
Cys
Cys
Cys

Gly

Ala
290

Cys
Thr
35

Gly
Ala
Gly
Cys
Ala
115
Cys
Gly
Ala
Ala
Ala
195
Thr
Cys
Cys
Thr
Ala

275
Ala

Cys
Cys
20

Cys
Gly
Ala
Cys
Thr
100
Cys
Thr
Ala
Cys
Gly
180
Thr
Ala
Thr
Cys
Gly
260

Gly

Ala

Ala
Thr
Cys
Ala
Gly
Cys
85

Ala
Cys
Gly
Ala
Cys
165
Cys
Ala
Cys
Gly
Ala
245
Cys

Gly

Ala

Gly
Thr
Cys
Ala
Gly
70

Thr
Cys
Gly
Ala
Gly
150
Ala
Ala
Cys
Cys
Ala
230
Cys
Cys

Gly

Gly

Cys
Cys
Cys
Cys
55

Cys
Gly
Cys
Thr
Thr
135
Gly
Cys
Gly
Gly
Thr
215
Gly
Cys
Ala

Cys

Ala
295

Cys
Thr
Cys
40

Thr
Cys
Ala
Cys
Gly
120
Ala
Cys
Cys
Thr
Cys
200
Gly
Cys
Gly
Ala
Thr

280
Cys

Thr
Gly
25

Cys
Gly
Ala
Thr
Thr
105
Gly
Gly
Cys
Ala
Cys
185
Cys
Thr
Ala
Gly
Gly
265

Cys

Cys

212

Ala
10

Thr
Ala
Cys
Cys
Cys
90

Gly
Cys
Cys
Gly
Cys
170
Cys
Gly
Cys
Gly
Thr
250
Thr

Cys

Gly

Ala
Gly
Thr
Ala
Cys
75

Ala
Gly
Cys
Thr
Gly
155
Cys
Ala
Cys
Cys
Thr
235
Cys
Gly

Ala

Thr

Gly
Ala
Cys
Gly
60

Cys
Gly
Cys
Thr
Cys
140
Cys
Cys
Ala
Cys
Cys
220
Gly
Cys
Ala

Cys

Gly
300

Gly
Cys
Cys
45

Gly
Thr
Cys
Gly
Gly
125
Thr
Gly
Cys
Cys
Thr
205
Thr
Gly
Thr
Cys
Cys

285
Gly

Cys
Cys
30

Thr
Cys
Cys
Gly
Cys
110
Gly
Cys
Thr
Thr
Ala
190
Cys
Gly
Ala
Ala
Cys
270

Gly

Cys

Cys
15

Cys
Cys
Thr
Gly
Ala
95

Cys
Ala
Cys
Gly
Thr
175
Ala
Cys
Ala
Ala
Cys
255
Cys

Thr

Thr

Gly
Thr
Cys
Ala
Thr
80

Cys
Gly
Ala
Thr
Gly
160
Cys
Cys
Thr
Cys
Gly
240
Ala
Ala

Gly

Cys
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Cys Thr Ala Cys Cys Gly Ala Gly Thr Gly Cys Thr Cys Cys
305 310 315
<210> 97
<211> 318
<212> PRT
213> BN
<400> 97
Gly Gly Cys Cys Ala Gly Cys Cys Thr Ala Ala Ala Gly Cys Thr Gly
1 5 10 15
Cys Cys Cys Cys Cys Ala Gly Cys Gly Thr Cys Ala Cys Cys Cys Thr
20 25 30
Gly Thr Thr Thr Cys Cys Thr Cys Cys Cys Thr Cys Cys Ala Gly Cys
35 40 45
Gly Ala Gly Gly Ala Gly Cys Thr Cys Cys Ala Gly Gly Cys Cys Ala
50 55 60
Ala Cys Ala Ala Gly Gly Cys Cys Ala Cys Cys Cys Thr Cys Gly Thr
65 70 75 80
Gly Thr Gly Cys Cys Thr Gly Ala Thr Cys Thr Cys Cys Gly Ala Cys
85 90 95
Thr Thr Cys Thr Ala Thr Cys Cys Cys Gly Gly Cys Gly Cys Thr Gly
100 105 110
Thr Gly Ala Cys Cys Gly Thr Gly Gly Cys Thr Thr Gly Gly Ala Ala
115 120 125
Ala Gly Cys Cys Gly Ala Cys Thr Cys Cys Ala Gly Cys Cys Cys Thr
130 135 140
Gly Thr Cys Ala Ala Ala Gly Cys Cys Gly Gly Cys Gly Thr Gly Gly
145 150 155 160
Ala Gly Ala Cys Cys Ala Cys Cys Ala Cys Ala Cys Cys Cys Thr Cys
165 170 175
Cys Ala Ala Gly Cys Ala Gly Thr Cys Cys Ala Ala Cys Ala Ala Cys
180 185 190
Ala Ala Gly Thr Ala Cys Gly Cys Cys Gly Cys Cys Thr Cys Cys Ala
195 200 205
Gly Cys Thr Ala Thr Cys Thr Cys Thr Cys Cys Cys Thr Gly Ala Cys
210 215 220
Cys Cys Cys Thr Gly Ala Gly Cys Ala Gly Thr Gly Gly Ala Ala Gly
225 230 235 240
Thr Cys Cys Cys Ala Cys Cys Gly Gly Thr Cys Cys Thr Ala Cys Thr
245 250 255

213
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Cys Cys Thr Gly Thr Cys Ala Gly Gly Thr Gly Ala Cys Cys Cys Ala
260 265 270
Cys Gly Ala Gly Gly Gly Cys Thr Cys Cys Ala Cys Cys Gly Thr Gly
275 280 285
Gly Ala Ala Ala Ala Gly Ala Cys Cys Gly Thr Cys Gly Cys Cys Cys
290 295 300
Cys Cys Ala Cys Cys Gly Ala Gly Thr Gly Cys Thr Cys Cys
305 310 315
<210> 98
<211> 106
<212> PRT
213> BN
<400> 98
Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15
Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30
Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
35 40 45
Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
50 55 60
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80
Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
85 90 95
Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105
<210> 99
<211> 318
<212> PRT
213> FA
<400> 99
Gly Gly Thr Cys Ala Gly Cys Cys Cys Ala Ala Gly Gly Cys Thr Gly
1 5 10 15
Cys Cys Cys Cys Cys Thr Cys Gly Gly Thr Cys Ala Cys Thr Cys Thr
20 25 30
Gly Thr Thr Cys Cys Cys Gly Cys Cys Cys Thr Cys Cys Thr Cys Thr
35 40 45
Gly Ala Gly Gly Ala Gly Cys Thr Thr Cys Ala Ala Gly Cys Cys Ala

214
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Ala
65

Gly
Thr
Thr
Gly
Gly
145
Ala
Cys
Ala
Gly
Gly
225
Thr
Gly
Thr

Gly

Cys
305

50
Cys

Thr
Thr
Gly
Gly
130
Thr
Gly
Ala
Ala
Cys
210
Cys
Cys
Cys
Gly
Ala

290
Thr

Ala
Gly
Cys
Ala
115
Cys
Cys
Ala
Ala
Gly
195
Thr
Cys
Cys
Thr
Ala
275

Gly

Ala

<210> 100
<211> 106
<212> PRT
213> A
<400> 100
Gly Gln Pro

Ala
Thr
Thr
100
Cys
Ala
Ala
Cys
Ala
180
Thr
Ala
Thr
Cys
Gly
260
Ala

Ala

Cys

Lys

Gly
Cys
85

Ala
Ala
Gly
Ala
Cys
165
Cys
Ala
Thr
Gly
Ala
245
Cys
Gly

Ala

Ala

Ala

Gly
70

Thr
Cys
Gly
Ala
Gly
150
Ala
Ala
Cys
Cys
Ala
230
Cys
Cys
Gly

Gly

Gly
310

Ala

55
Cys

Cys
Cys
Thr
Thr
135
Gly
Cys
Ala
Gly
Thr
215
Gly
Ala
Ala
Gly
Ala

295
Ala

Pro

Cys
Ala
Cys
Gly
120
Ala
Cys
Cys
Ala
Cys
200
Gly
Cys
Gly
Gly
Ala
280

Cys

Ala

Ser

Ala
Thr
Gly
105
Gly
Gly
Gly
Ala
Gly
185
Gly
Ala
Ala
Ala
Gly
265
Gly

Ala

Thr

Val

215

Cys
Ala
90

Gly
Cys
Cys
Gly
Cys
170
Cys
Gly
Gly
Gly
Ala
250
Thr
Cys

Gly

Gly

Thr

Ala
75

Ala
Gly
Cys
Ala
Gly
155
Ala
Ala
Cys
Cys
Thr
235
Gly
Cys
Ala

Thr

Thr
315

Leu

60
Cys

Gly
Ala
Thr
Gly
140
Ala
Cys
Ala
Cys
Cys
220
Gly
Cys
Ala
Cys
Gly

300
Thr

Phe

Thr
Thr
Gly
Gly
125
Cys
Gly
Cys
Cys
Ala
205
Thr
Gly
Thr
Cys
Cys
285

Gly

Cys

Pro

Gly
Gly
Cys
110
Gly
Cys
Thr
Cys
Ala
190
Gly
Gly
Ala
Ala
Gly
270
Gly

Cys

Ala

Gly
Ala
95

Cys
Ala
Cys
Gly
Thr
175
Ala
Cys
Ala
Ala
Cys
255
Cys

Thr

Cys

Thr
80

Cys
Gly
Ala
Cys
Gly
160
Cys
Cys
Ala
Cys
Gly
240
Ala
Ala

Gly

Cys

Pro Ser Ser
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1
Glu Glu

Phe Tyr

Val Lys

50
Lys Tyr
65

Ser His

Glu Lys

Leu
Pro
35

Ala
Ala

Arg

Thr

<210> 101
<211> 312
<212> PRT
213> BN
<400> 101

Cys Cys
1
Cys Gly

Ala Cys

Cys Thr
50

Cys Cys

65

Cys Ala

Cys Cys

Thr Thr

Thr Ala
130

Gly Cys

145

Cys Cys

Cys
Gly
Cys
35

Thr
Ala
Thr
Gly
Gly
115
Gly

Gly

Ala

Gln
20

Gly
Gly
Ala

Ser

Val
100

Ala
Thr
20

Cys
Cys
Cys
Ala
Gly
100
Cys
Cys

Gly

Cys

Ala

Ala

Val

Ser

Tyr

85
Ala

Ala

Cys

Thr

Ala

Ala

Ala

85

Gly

Cys

Ala

Gly

Ala

Asn
Val
Glu
Ser
70

Ser

Pro

Gly

Ala

Cys

Ala

Cys

70

Gly

Ala

Thr

Gly

Gly

150
Cys

Lys
Thr
Thr
55

Tyr

Cys

Thr

Gly
Cys
Cys
Gly
55

Thr
Thr
Gly
Gly
Cys
135

Gly

Cys

Ala
Val
40

Thr
Leu

Gln

Glu

Cys
Thr
Thr
40

Cys
Gly
Gly
Cys
Gly
120
Cys

Thr

Cys

Thr
25

Ala
Thr
Ser

Val

Cys
105

Thr
Cys
25

Cys
Cys
Gly
Ala
Cys
105
Ala
Cys
Gly

Thr

216

10
Leu

Trp

Pro

Leu

Thr

90

Ser

Gly
10

Thr
Thr
Ala
Thr
Cys
90

Gly
Ala
Cys

Gly

Cys

Val

Lys

Ser

Thr

75
His

Cys

Gly

Gly

Ala

Gly

75

Thr

Thr

Gly

Gly

Ala

155
Cys

Cys
Ala
Lys
60

Pro

Glu

Cys
Thr
Ala
Cys
60

Thr
Thr
Gly
Gly
Thr
140

Gly

Ala

Leu
Asp
45

Gln

Glu

Gly

Cys
Thr
Gly
45

Ala
Gly
Cys
Ala
Cys
125
Cys

Ala

Ala

Tle
30

Ser
Ser

Gln

Ser

Cys
Cys
30

Gly
Ala
Thr
Thr
Cys
110
Ala
Ala

Cys

Ala

15

Ser

Ser

Asn

Trp

Thr
95

Cys
15

Cys
Ala
Gly
Cys
Ala
95

Ala
Gly
Ala

Cys

Cys

Asp

Pro

Asn

Lys

80
Val

Thr

Cys

Gly

Gly

Thr

80

Cys

Gly

Ala

Gly

Ala

160
Ala
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Ala

Gly

Thr

Gly

225

Ala

Ala

Gly

Ala

Ala
305

Ala Gly

Cys Gly
195

Gly Ala

210

Cys Ala

Ala Ala

Gly Gly

Ala Gly
275

Cys Ala

290

Ala Thr

<210> 102
<211> 104
<212> PRT
213> AN
<400> 102

Pro
1

Leu
Pro
Ala
Ala
65

Lys

Thr

Lys Ala

Gln Ala

Gly Ala
35

Gly Val

50

Ala Ser

Ser Tyr

Val Ala

<210> 103

Cys
180
Gly
Gly
Gly
Ala
Thr
260
Cys

Gly

Gly

Ala
Asn
20

Val
Glu
Ser

Ser

Pro
100

165
Ala

Cys

Cys

Thr

Gly

245

Cys

Ala

Thr

Thr

Pro

Lys

Thr

Thr

Tyr

Cys

85
Thr

Ala

Cys

Cys

Gly

230

Cys

Ala

Cys

Thr

Thr
310

Ser
Ala
Val
Thr
Leu
70

Gln

Glu

Cys
Ala
Thr
215
Gly
Thr
Cys
Cys
Gly

295
Cys

Val
Thr
Ala
Thr
55

Ser

Val

Cys

Ala
Gly
200
Gly
Ala
Ala
Gly
Gly
280

Cys

Ala

Thr
Leu
Trp
40

Pro
Leu

Thr

Ser

Ala
185
Cys
Ala
Ala
Cys
Cys
265

Thr

Cys

Leu
Val
25

Lys
Ser

Thr

His

217

170
Cys

Ala

Cys

Gly

Ala

250

Ala

Gly

Cys

Phe
10
Cys

Ala

Lys

Pro

Glu
90

Ala

Gly

Gly

Thr

235

Gly

Thr

Gly

Cys

Pro

Leu

Asp

Gln

Glu

75
Gly

Ala

Cys

Cys

220

Cys

Cys

Gly

Ala

Thr
300

Pro
Ile
Ser
Ser
60

Gln

Ser

Gly
Thr
205
Cys
Cys
Thr
Ala
Gly

285
Ala

Ser
Ser
Ser
45

Asn

Trp

Thr

Thr
190
Ala
Thr
Cys
Gly
Ala
270

Ala

Cys

Ser
Asp
30

Pro
Asn

Lys

Val

175
Ala

Cys

Gly

Ala

Cys

255

Gly

Ala

Gly

Glu
15

Phe
Val
Lys

Ser

Glu
95

Cys

Cys

Ala

Cys

240

Cys

Gly

Gly

Gly

Glu

Tyr

Lys

Tyr

His

80
Lys
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<211> 318
<212> PRT
213> A
<400> 103
Gly Gly Thr

1
Cys

Gly
Gly
Ala
65

Gly
Thr
Thr
Gly
Gly
145
Ala
Cys
Ala
Gly
Gly
225
Thr

Gly

Thr

Cys
Thr
Ala
50

Cys
Thr
Thr
Gly
Gly
130
Thr
Gly
Ala
Ala
Cys
210
Cys
Cys

Cys

Gly

Cys
Thr
35

Gly
Ala
Gly
Cys
Ala
115
Cys
Cys
Ala
Ala
Gly
195
Thr
Cys
Cys

Thr

Ala

Cys
Cys
20

Cys
Gly
Ala
Thr
Thr
100
Cys
Ala
Ala
Cys
Ala
180
Thr
Ala
Thr
Cys
Gly

260
Ala

Ala
Cys
Cys
Ala
Gly
Cys
85

Ala
Ala
Gly
Ala
Cys
165
Cys
Ala
Cys
Gly
Ala
245

Cys

Gly

Gly
Thr
Cys
Gly
Gly
70

Thr
Cys
Gly
Ala
Gly
150
Ala
Ala
Cys
Cys
Ala
230
Cys

Cys

Gly

Cys
Cys
Ala
Cys
55

Cys
Cys
Cys
Thr
Thr
135
Gly
Cys
Ala
Gly
Thr
215
Gly
Ala

Ala

Gly

Cys
Gly
Cys
40

Thr
Cys
Ala
Cys
Thr
120
Ala
Cys
Cys
Ala
Cys
200
Gly
Cys
Ala

Gly

Ala

Cys
Gly
25

Cys
Thr
Ala
Thr
Gly
105
Gly
Gly
Gly
Ala
Gly
185
Gly
Ala
Ala
Ala
Gly
265

Gly

218

Ala
10

Thr
Cys
Cys
Cys
Ala
90

Gly
Cys
Cys
Gly
Cys
170
Cys
Gly
Gly
Gly
Ala
250

Thr

Cys

Ala
Cys
Thr
Ala
Ala
75

Ala
Gly
Cys
Ala
Gly
155
Ala
Ala
Cys
Cys
Thr
235
Gly

Cys

Ala

Gly
Ala
Cys
Ala
60

Cys
Gly
Gly
Thr
Gly
140
Gly
Cys
Ala
Cys
Cys
220
Gly
Cys

Ala

Cys

Gly
Cys
Cys
45

Gly
Thr
Thr
Cys
Gly
125
Cys
Gly
Cys
Cys
Ala
205
Thr
Gly
Thr

Cys

Cys

Cys
Thr
30

Thr
Cys
Gly
Gly
Cys
110
Gly
Cys
Thr
Cys
Ala
190
Gly
Gly
Ala
Ala
Gly

270
Gly

Thr
15

Cys
Cys
Cys
Gly
Ala
95

Ala
Ala
Cys
Gly
Thr
175
Ala
Cys
Ala
Ala
Cys
255

Cys

Thr

Gly
Thr
Thr
Ala
Thr
80

Cys
Gly
Ala
Cys
Gly
160
Cys
Cys
Ala
Cys
Gly
240
Ala

Ala

Gly
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275
Gly Ala Gly Ala
290
Cys Thr Ala Cys
305
<210> 104
211> 106
<212> PRT
213> A
<400> 104
Gly Gln Pro Lys
1
Glu Glu Leu GIn
20
Phe Tyr Pro Gly
35
Val Lys Ala Gly
50
Lys Tyr Ala Ala
65
Ser His Lys Ser

Glu Lys Thr Val
100

<210> 105

211> 318

<212> PRT

213> A

<400> 105

Gly Gly Thr Cys

1

Cys Cys Cys Cys
20

Gly Thr Thr Cys

35
Gly Ala Gly Gly
50
Ala Cys Ala Ala
65

Ala

Gly

Ala

Ala

Pro

Val

Ser

Tyr

85
Ala

Ala

Cys

Cys

Ala

Gly

Gly

Gly
310

Ala
Asn
Val
Glu
Ser
70

Ser

Pro

Gly

Thr

Cys

Gly

Gly
70

Ala
295
Ala

Pro

Lys

Thr

Thr

95

Tyr

Cys

Thr

Cys

Cys

Ala

Cys

55
Cys

280
Cys

Ala

Ser
Ala
Val
40

Thr
Leu

Gln

Glu

Cys
Gly
Cys
40

Thr

Cys

Ala

Thr

Val
Thr
25

Ala
Thr
Ser

Val

Cys
105

Cys
Gly
25

Cys

Thr

Ala

219

Gly

Gly

Thr
10
Leu

Pro
Leu
Thr

90

Ser

Ala
10

Thr
Cys

Cys

Cys

Thr

Thr
315

Leu

Val

Lys

Ser

Thr

75
His

Ala

Cys

Thr

Ala

Ala
75

Gly
300
Thr

Phe
Cys
Ala
Lys
60

Pro

Glu

Gly

Ala

Cys

Ala

60
Cys

285
Gly

Cys

Pro

Leu

45

Gln

Glu

Gly

Gly
Cys
Cys
45

Gly

Thr

Cys

Ala

Pro
Tle
30

Ser
Ser

Gln

Ser

Cys

Thr
30
Thr

Cys

Gly

Cys

Ser
15

Ser
Ser
Asn

Trp

Thr
95

Thr
15

Cys
Cys

Cys

Gly

Cys

Ser

Asp

Pro

Asn

Lys

80
Val

Gly

Thr

Thr

Ala

Thr
80
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Gly Thr Gly Thr Cys Thr Cys Ala Thr Ala Ala Gly Thr Gly Ala Cys
85 90 95
Thr Thr Cys Thr Ala Cys Cys Cys Gly Gly Gly Ala Gly Cys Cys Gly
100 105 110
Thr Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Thr Gly Gly Ala Ala
115 120 125
Gly Gly Cys Ala Gly Ala Thr Ala Gly Cys Ala Gly Cys Cys Cys Cys
130 135 140
Gly Thr Cys Ala Ala Gly Gly Cys Gly Gly Gly Ala Gly Thr Gly Gly
145 150 155 160
Ala Gly Ala Cys Cys Ala Cys Cys Ala Cys Ala Cys Cys Cys Thr Cys
165 170 175
Cys Ala Ala Ala Cys Ala Ala Ala Gly Cys Ala Ala Cys Ala Ala Cys
180 185 190
Ala Ala Gly Thr Ala Cys Gly Cys Gly Gly Cys Cys Ala Gly Cys Ala
195 200 205
Gly Cys Thr Ala Cys Cys Thr Gly Ala Gly Cys Cys Thr Gly Ala Cys
210 215 220
Gly Cys Cys Thr Gly Ala Gly Cys Ala Gly Thr Gly Gly Ala Ala Gly
225 230 235 240
Thr Cys Cys Cys Ala Cys Ala Ala Ala Ala Gly Cys Thr Ala Cys Ala
245 250 255
Gly Cys Thr Gly Cys Cys Ala Gly Gly Thr Cys Ala Cys Gly Cys Ala
260 265 270
Thr Gly Ala Ala Gly Gly Gly Ala Gly Cys Ala Cys Cys Gly Thr Gly
275 280 285
Gly Ala Gly Ala Ala Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Cys
290 295 300
Cys Thr Ala Cys Ala Gly Ala Ala Thr Gly Thr Thr Cys Ala
305 310 315
<210> 106
<211> 106
<212> PRT
213> BN
<400> 106
Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15
Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp
20 25 30
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Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
35 40 45
Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn
50 55 60
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80
Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
85 90 95
Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105
<210> 107
<211> 318
<212> PRT
213> BN
<400> 107
Gly Gly Thr Cys Ala Gly Cys Cys Cys Ala Ala Gly Gly Cys Thr Gly
1 5 10 15
Cys Cys Cys Cys Cys Thr Cys Gly Gly Thr Cys Ala Cys Thr Cys Thr
20 25 30
Gly Thr Thr Cys Cys Cys Gly Cys Cys Cys Thr Cys Cys Thr Cys Thr
35 40 45
Gly Ala Gly Gly Ala Gly Cys Thr Thr Cys Ala Ala Gly Cys Cys Ala
50 55 60
Ala Cys Ala Ala Gly Gly Cys Cys Ala Cys Ala Cys Thr Gly Gly Thr
65 70 75 80
Gly Thr Gly Thr Cys Thr Cys Ala Thr Ala Ala Gly Thr Gly Ala Cys
85 90 95
Thr Thr Cys Thr Ala Cys Cys Cys Gly Gly Gly Ala Gly Cys Cys Gly
100 105 110
Thr Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Thr Gly Gly Ala Ala
115 120 125
Gly Gly Cys Ala Gly Ala Thr Ala Gly Cys Ala Gly Cys Cys Cys Cys
130 135 140
Gly Thr Cys Ala Ala Gly Gly Cys Gly Gly Gly Ala Gly Thr Gly Gly
145 150 155 160
Ala Gly Ala Cys Cys Ala Cys Cys Ala Cys Ala Cys Cys Cys Thr Cys
165 170 175
Cys Ala Ala Ala Cys Ala Ala Ala Gly Cys Ala Ala Cys Ala Ala Cys
180 185 190
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Ala

Gly

Gly

225

Thr

Gly

Thr

Gly

Cys
305

Ala Gly
195

Cys Thr

210

Cys Cys

Cys Cys

Cys Thr

Gly Ala
275

Ala Gly

290

Thr Ala

<210> 108
<211> 106
<212> PRT
213> AN
<400> 108

Gly
1

Glu
Phe

Val

Lys
65

Ser

Glu

Gln Pro

Glu Leu

Tyr Pro
35

Lys Ala

50

Tyr Ala

His Arg

Lys Thr

<210> 109
<211> 318
<212> PRT
213> A

Thr

Ala

Thr

Cys

Gly

260

Ala

Ala

Cys

Lys
Gln
20

Gly
Gly
Ala

Ser

Val
100

Ala

Cys

Gly

Ala

245

Cys

Gly

Ala

Ala

Ala

Ala

Ala

Val

Ser

Tyr

85
Ala

Cys

Cys

Ala

230

Cys

Cys

Gly

Gly

Gly
310

Ala
Asn
Val
Glu
Ser
70

Ser

Pro

Gly
Thr
215
Gly
Ala
Ala
Gly
Ala

295
Ala

Pro
Lys
Thr
Thr
55

Tyr

Cys

Thr

Cys
200
Gly
Cys
Gly
Gly
Ala
280

Cys

Ala

Ser
Ala
Val
40

Thr
Leu

Gln

Glu

Gly Gly Cys

Ala
Ala
Ala
Gly
265
Gly

Ala

Thr

Val
Thr
25

Ala
Thr
Ser

Val

Cys
105
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Gly
Gly
Ala
250
Thr
Cys

Gly

Gly

Thr
10

Leu
Trp
Pro

Leu

Thr
90

Ser

Cys
Thr
235
Gly
Cys
Ala

Thr

Thr
315

Leu

Val

Lys

Ser

Thr

75
His

Cys
Cys
220
Gly
Cys
Ala
Cys
Gly

300
Thr

Phe
Cys
Ala
Lys
60

Pro

Glu

Ala
205
Thr
Gly
Thr
Cys
Cys
285

Gly

Cys

Pro
Leu
Asp
45

Gln

Glu

Gly

Gly

Gly

Ala

Ala

Gly

270

Gly

Cys

Ala

Pro
Tle
30

Ser
Ser

Gln

Ser

Cys
Ala
Ala
Cys
255
Cys

Thr

Cys

Ser
15

Ser
Ser
Asn

Trp

Thr
95

Ala
Cys
Gly
240
Ala
Ala

Gly

Cys

Ser

Pro
Asn
Lys

80
Val
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<400> 109
Gly Gly Thr

1
Cys

Gly
Gly
Ala
65

Gly
Thr
Thr
Gly
Gly
145
Ala
Cys
Ala
Gly
Gly
225
Thr
Gly

Thr

Gly

Cys
Thr
Ala
50

Cys
Thr
Thr
Gly
Gly
130
Thr
Gly
Ala
Ala
Cys
210
Cys
Cys
Cys

Gly

Ala
290

Cys
Thr
35

Gly
Ala
Gly
Cys
Ala
115
Cys
Cys
Ala
Ala
Gly
195
Thr
Cys
Cys
Thr
Ala

275
Gly

Cys
Cys
20

Cys
Gly
Ala
Cys
Thr
100
Ala
Ala
Ala
Cys
Ala
180
Thr
Ala
Thr
Cys
Gly
260

Ala

Ala

Ala
Ala
Cys
Ala
Gly
Cys
85

Ala
Ala
Gly
Ala
Cys
165
Cys
Ala
Cys
Gly
Ala
245
Cys

Gly

Ala

Gly
Thr
Cys
Gly
Gly
70

Thr
Cys
Gly
Ala
Cys
150
Ala
Ala
Cys
Cys
Ala
230
Cys
Cys

Gly

Gly

Cys
Cys
Gly
Cys
55

Cys
Gly
Cys
Thr
Thr
135
Ala
Cys
Gly
Gly
Thr
215
Gly
Ala
Ala

Gly

Ala
295

Cys
Gly
Cys
40

Thr
Cys
Ala
Cys
Gly
120
Gly
Cys
Cys
Ala
Cys
200
Gly
Cys
Gly
Gly
Ala

280
Cys

Cys
Gly
25

Cys
Thr
Ala
Thr
Gly
105
Gly
Gly
Gly
Ala
Gly
185
Gly
Ala
Ala
Ala
Gly
265

Gly

Ala
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Ala
10

Thr
Cys
Cys
Cys
Cys
90

Gly
Cys
Cys
Gly
Cys
170
Cys
Gly
Gly
Gly
Ala
250
Thr

Cys

Gly

Ala
Cys
Thr
Ala
Ala
75

Ala
Gly
Cys
Ala
Gly
155
Ala
Ala
Cys
Cys
Thr
235
Gly
Cys

Ala

Thr

Gly
Ala
Cys
Ala
60

Cys
Gly
Ala
Thr
Gly
140
Ala
Cys
Ala
Cys
Cys
220
Gly
Cys
Ala

Cys

Gly
300

Gly
Cys
Cys
45

Gly
Thr
Thr
Gly
Gly
125
Cys
Gly
Cys
Cys
Ala
205
Thr
Gly
Thr
Cys
Cys

285
Gly

Cys
Thr
30

Thr
Cys
Gly
Gly
Cys
110
Gly
Cys
Thr
Cys
Ala
190
Gly
Gly
Ala
Ala
Gly
270

Gly

Cys

Thr
15

Cys
Cys
Cys
Gly
Ala
95

Thr
Ala
Cys
Gly
Thr
175
Ala
Cys
Ala
Ala
Cys
255
Cys

Thr

Cys

Gly
Thr
Thr
Ala
Thr
80

Cys
Gly
Ala
Cys
Gly
160
Cys
Cys
Ala
Cys
Gly
240
Ala
Ala

Gly

Cys
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Cys Thr
305

Gly

<210> 110
<211> 106
<212> PRT
213> AN
<400> 110

Gly Gln
1
Glu Glu

Phe Tyr

Val Asn

50
Lys Tyr
65

Ser His

Glu Lys

Pro
Leu
Pro
35

Thr
Ala

Arg

Thr

<210> 111
<211> 318
<212> PRT
213> AN
<400> 111

Gly Gly
1
Cys Cys

Gly Thr

Gly Ala
50

Ala Cys

65

Gly Thr

Thr Thr

Thr
Cys
Thr
35

Gly
Ala

Gly

Cys

Cys

Lys
Gln
20

Gly
Gly
Ala

Ser

Val
100

Cys
Cys
20

Cys
Gly
Ala

Thr

Thr

Ala

Ala

Ala

Ala

Val

Ser

Tyr

85
Ala

Ala

Ala

Cys

Ala

Gly

Cys

85
Ala

Gly
310

Ala
Asn
Val
Glu
Ser
70

Ser

Pro

Gly
Thr
Cys
Gly
Gly
70

Thr

Cys

Ala

Pro

Lys

Lys

Thr

95

Tyr

Cys

Ala

Cys
Cys
Ala
Cys
55

Cys

Cys

Cys

Ala

Ser
Ala
Val
40

Thr
Leu

Gln

Glu

Cys
Gly
Cys
40

Thr
Cys

Gly

Cys

Thr Gly Thr

Val
Thr
25

Ala
Thr
Ser

Val

Cys
105

Cys

Gly

25

Cys

Thr

Ala

Thr

Gly

224

Thr
10

Leu
Trp
Pro

Leu

Thr
90

Ser

Ala
10
Thr

Cys

Cys

Cys

Ala

90
Gly

315

Leu

Val

Lys

Ser

Thr

75
His

Ala
Cys
Thr
Ala
Ala
75

Ala

Gly

Thr

Phe
Cys
Ala
Lys
60

Pro

Glu

Gly
Ala
Cys
Ala
60

Cys

Gly

Ala

Cys

Pro
Leu
Asp
45

Gln

Glu

Gly

Gly
Cys
Cys
45

Gly
Thr

Thr

Gly

Ala

Pro
Tle
30

Gly
Ser

Gln

Ser

Cys
Thr
30

Thr
Cys
Gly

Gly

Cys

Ser
15

Ser
Ser
Asn

Trp

Thr
95

Thr
15
Cys

Cys

Cys

Gly

Ala

95
Cys

Ser

Asp

Pro

Asn

Lys

80
Val

Gly
Thr
Thr
Ala
Thr
80

Cys

Gly
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100 105 110
Thr Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Thr Gly Gly Ala Ala
115 120 125
Gly Gly Cys Ala Gly Ala Thr Gly Gly Cys Ala Gly Cys Cys Cys Cys
130 135 140
Gly Thr Cys Ala Ala Gly Gly Thr Gly Gly Gly Ala Gly Thr Gly Gly
145 150 155 160
Ala Gly Ala Cys Cys Ala Cys Cys Ala Ala Ala Cys Cys Cys Thr Cys
165 170 175
Cys Ala Ala Ala Cys Ala Ala Ala Gly Cys Ala Ala Cys Ala Ala Cys
180 185 190
Ala Ala Gly Thr Ala Thr Gly Cys Gly Gly Cys Cys Ala Gly Cys Ala
195 200 205
Gly Cys Thr Ala Cys Cys Thr Gly Ala Gly Cys Cys Thr Gly Ala Cys
210 215 220
Gly Cys Cys Cys Gly Ala Gly Cys Ala Gly Thr Gly Gly Ala Ala Gly
225 230 235 240
Thr Cys Cys Cys Ala Cys Ala Gly Ala Ala Gly Cys Thr Ala Cys Ala
245 250 255
Gly Cys Thr Gly Cys Cys Gly Gly Gly Thr Cys Ala Cys Gly Cys Ala
260 265 270
Thr Gly Ala Ala Gly Gly Gly Ala Gly Cys Ala Cys Cys Gly Thr Gly
275 280 285
Gly Ala Gly Ala Ala Gly Ala Cys Ala Gly Thr Gly Gly Cys Cys Cys
290 295 300
Cys Thr Gly Cys Ala Gly Ala Ala Thr Gly Cys Thr Cys Thr
305 310 315
<210> 112
<211> 106
<212> PRT
213> BN
<400> 112
Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15
Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Val Ser Asp
20 25 30
Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45
Val Lys Val Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn
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50

Lys Tyr Ala

65

Ser His Arg

Glu Lys Thr

<210> 113
<211> 318
<212> PRT
213> AN
<400> 113

Gly
1
Cys
Gly
Gly
Ala
65
Gly
Thr
Thr
Gly
Gly
145
Ala
Cys

Ala

Gly

Gly

Cys

Thr

Ala

50

Cys

Thr

Thr

Gly

Gly

130

Thr

Gly

Ala

Ala

Cys

Thr
Cys
Thr
35

Gly
Ala
Gly
Cys
Ala
115
Cys
Cys
Ala
Ala
Gly

195
Thr

Ala

Ser

Val
100

Cys
Cys
20

Cys
Gly
Ala
Thr
Ala
100
Cys
Ala
Ala
Cys
Ala
180

Thr

Ala

Ser
Tyr

85
Ala

Ala

Cys

Cys

Ala

Gly

Cys

85

Ala

Ala

Gly

Ala

Cys

165

Cys

Ala

Cys

Ser
70

Ser

Pro

Gly

Thr

Cys

Gly

Gly

70

Thr

Cys

Gly

Ala

Gly

150

Ala

Ala

Thr

Cys

95

Cys

Ala

Cys

Cys

Ala

Cys

95

Cys

Cys

Cys

Thr

Thr

135

Gly

Cys

Ala

Gly

Thr

Leu

Arg

Glu

Cys
Gly
Cys
40

Thr
Cys
Gly
Cys
Gly
120
Gly
Thr
Cys
Ala
Cys

200
Gly

Ser

Val

Cys
105

Cys
Gly
25

Cys
Thr
Ala
Thr
Gly
105
Gly
Gly
Gly
Ala
Gly
185
Gly

Ala

226

60

Leu Thr Pro Glu GIn Trp Lys

75

80

Thr His Glu Gly Ser Thr Val

90

Ser

Ala
10

Thr
Cys
Cys
Cys
Ala
90

Gly
Cys
Cys
Gly
Ala
170
Cys

Gly

Gly

Ala

Cys

Thr

Ala

Ala

75

Ala

Gly

Cys

Ala

Gly

155

Ala

Ala

Cys

Cys

Gly

Ala

Cys

Ala

60

Cys

Gly

Ala

Thr

Gly

140

Ala

Cys

Ala

Cys

Cys

Gly
Cys
Cys
45

Gly
Thr
Thr
Gly
Gly
125
Cys
Gly
Cys
Cys
Ala

205
Thr

Cys
Thr
30

Thr
Cys
Gly
Gly
Cys
110
Gly
Cys
Thr
Cys
Ala
190

Gly

Gly

95

Thr
15

Cys
Cys
Cys
Gly
Ala
95

Cys
Ala
Cys
Gly
Thr
175
Ala

Cys

Ala

Gly

Thr

Thr

Ala

Thr

80

Cys

Gly

Ala

Cys

Gly

160

Cys

Cys

Ala

Cys
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Gly
225
Thr
Gly
Thr

Gly

Cys
305

210
Cys Cys

Cys Cys

Cys Thr

Gly Ala
275

Ala Gly

290

Thr Gly

<210> 114
<211> 106
<212> PRT
213> BN
<400> 114

Gly
1

Glu
Phe

Val

Lys
65

Ser

Glu

Gln Pro

Glu Leu

Asn Pro
35

Lys Val

50

Tyr Ala

His Arg

Lys Thr

Cys
Cys
Gly
260
Ala

Ala

Cys

Lys
Gln
20

Gly
Gly
Ala

Ser

Val
100

Gly
Ala
245
Cys
Gly

Ala

Ala

Ala

Ala

Ala

Val

Ser

Tyr

85
Ala

Ala
230
Cys
Cys
Gly

Gly

Gly
310

Ala
Asn
Val
Glu
Ser
70

Ser

Pro

215
Gly

Ala

Gly

Gly

Ala

295
Ala

Pro
Lys
Thr
Thr
55

Tyr

Cys

Ala

Cys
Gly
Gly
Ala
280

Cys

Ala

Ser
Ala
Val
40

Thr
Leu

Arg

Glu

Ala
Ala
Gly
265
Gly

Ala

Thr

Val
Thr
25

Ala
Lys
Ser

Val

Cys
105

227

Gly
Ala
250
Thr
Cys

Gly

Gly

Thr
10

Leu
Trp
Pro

Leu

Thr
90

Ser

Thr
235
Gly
Cys
Ala

Thr

Cys
315

Leu

Val

Lys

Ser

Thr

75
His

220
Gly

Cys

Ala

Cys

Gly

300
Thr

Phe
Cys
Ala
Lys
60

Pro

Glu

Gly
Thr
Cys
Cys
285

Gly

Cys

Pro
Leu
Asp
45

Gln

Glu

Gly

Ala
Ala
Gly
270
Gly

Cys

Thr

Pro
Val
30

Gly
Ser

Gln

Ser

Ala
Cys
255
Cys

Thr

Cys

Ser
15

Ser
Ser
Asn

Trp

Thr
95

Gly
240
Ala
Ala

Gly

Cys

Ser

Pro
Asn
Lys

80
Val
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