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SEQUENCE LISTING
<110> Boehringer Ingelheim Vetmedica GmbH
<120> Attenﬁated pestivirus
<130> PO1-238%/W0O/1
<160> 12

<170> PatentlIn version 3.3

<210> 1
<211> 3898
<212> PRT

<Z213>» CBS8EV
<400> 1

Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys

Pro Val Gly Val Glu Glu Pro Val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 30

Phe Gly Asn Pro Ser Glu Val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
50 55 60

Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro Val Ser Gly

=

Ile Tyr Ile Lys Pro Gly Pro Val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 90 95

Val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala Gln Phe Cys
100 105 110

Glu Val Thr Lys Arg Ile Gly Arg Val Thr Gly 3Ser Asp Gly Lys Leu
115 120 125

Tyyr His Ile Tyr Val Cys Val Asp Gly Cys Ile Leu Leu Lys Leu Ala
130 135 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Phe Thr Asn
145 150 155 160
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Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Gly Ala Ser Gly Ser
165 170 175

Lys Asp Lys Lys Pro Asp Arg Met Asn Lys Gly Lys Leu Lys Ile Ala
180 185 130

Pro Arg Glu His Glu Lys Asp Ser Lys Thr Lys Pro Pro Asp Ala Thr
195 200 205

Ile Val Val Glu Gly Val Lys Tyr Gln Ile Lys Lys Lys Gly Lys Val
2106 215 : 220

Lys Gly Lys Asn Thr Gln &sp Gly Leu Tyr His Asn Lys Asn Lys Pro
225 230 235 240

Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Alz Val
245 ' 250 255

Ile Thr Ile Leu Leu Tyr Gln Pre Val Ala Ala Glu Asn Ile Thr Gln
260 265 270

Trp Asn Leu Ser Asp Asn Gly Thr Asn Gly Ile Gin Arg ARla Met Tyr
275 280 285

Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pre Glu Lys Ile
290 295 300

Cys Lys Gly Val Pro Thr His Leu Ala Thr Asp Thr Glu Leu Lys Glu
305 310 315 320

Ile Arg Gly Met Met Asp Ala Ser Glu Arg Thr Asn Tyr Thr Cys Cys
: 325 330 335

Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys Asn Trp Tyr
340 345 350

Zzn Tle Asp Pro Trp Ile Gln Leu Met Asn Arg Thr Gln Thr Asn Leu
355 360 365

Thr Glu Gly Pro Pro Asp Lys Glu Cys Ala Val Thr Cys Arg Tyr Asp
370 375 380

Lys Asn Thr Asp Val Asn Val Val Thr Gln Ala Arg Asn Arg Pro Thr
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385 3%0 385 400

Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe Ala Gly Thr
405 410 415

Val Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile Leu
420 425 430

Tyr Gly Asp His Glu Cys Gly Ser Leu Leu Gla Asp Thr Ala Leu Tyr
435 440 445

Leu Leu Asp Gly Met Thr Asn Thr Ile Glu Asn Ala Arg Gln Gly Ala
450 455 460

Ala Arg Val Thr Ser Trp Leu Gly Arg Gln Leu Ser Thr Ala Gly Lys
465 470 475 480

Lys Leu Glu Arg Arg Ser Lys Thr Trp Phe Gly Ala Tyr Ala Leu Ser
485 490 485

Pro Tyr Cys Asn Val Thr Arg Lys Ile Gly Tyr Ile Trp Tyr Thr Asn
5G0 505 510

b
=
b

Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile
515 520 525

Gly Pro

Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His Glu Met
530 535 540

Gly Gly His Leu Ser Glu Phe Leu Leu Leu Ser Leu Val Ile Leu Ser
545 550 555 560

Asp Phe Ala Pro Glu Thr Ala Ser Thr Leu Tyr Leu Ile Leu His
565 570 575

3
g
[ai

Ala Ile Pro Gln Ser His Glu Glu Pro Glu Gly Cys Asp Thr Asn Gln
580 585 590

Leu Asn Leu Thr Val Lys Leu Arg Thr Glu Asp Val Val Pro Ser Ser
585 600 605

Val Trp &sn Ile Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp Pro
610 615 620
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Tyr Glu Thr Lys Val Ala Leu Leu Phe Glu Glu Ala Gly Gln Val Ile
625 630 635 _ 640

Lys Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg Val Trp Asn Ser
645 650 655

2la Ser Thr Thr Ala Phe Leu Ile Cys Leu Ile Lys Val Leu Arg Gly
€60 665 670

Gln val val Gln Gly Ile Ile Trp Leu Leu Leu Val Thr &Gly Ala Gln
875 6380 &85

Gly Arg Leu Ala Cys Lys Glu Asp Tyr Arg Tyr Ala Ile Ser Ser Thr
690 £95 700

Bsn Glu Ile Gly Leu Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp Lys
705 710 715 720

Glu Tyr Ser His Gly Leu Gln Leu Asp Asp Gly Thr Val Lys Ala Val
725 730 735

Cys Thr Ala Gly Ser Phe Lys Val Thr Ala Leu Asn Val Val Ser Arg
740 745 750

Arg Tyr Leu Ala Ser Leu His Lys Arg Ala Leu Pro Thr Ser Vali Thr
755 760 765

Phe Glu Leu Leu Phe Asp Gly Thr Asn Pro Ala Tle Glu Glu Met Asp
770 715 780

Asp Asp Phe Gly Phe Gly Leu Cys Pro Phe Asp Thr Ser Pro Val Ile
785 750 795 800

Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Tyr Leu
805 810 815

Val Cys Pro Ile Gly Trp Thr Gly Val Val Glu Cys Thr Ala Val Ser
820 825 g30

Pro Thr Thr Leu Arg Thr Glu Val Val Lys Thr Phe Arg Arg Asp Lys
835 840 845

Pro Phe Pro His Arg Val Asp Cys Val Thr Thr Ile Val Glu Lys Glu
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850 855 860

Asp Leu Phe His Cys Lys Leu Gly Gly Asn Trp Thr Cys Val Lys Gly
865 870 875 880

Asp Pro Val Thr Tyr Lys Gly Gly Gln Val Lys Gln Cys Arg Trp Cys
885 890 855

Gly Phe Glu Phe Lys Glu Pro Tyr Gly Leu Pro His Tyr Pro Ile Gly
00 905 910

Lys Cys Ile Leu Thr Asn Glu Thr Gly Tyr Arg Val Val Asp Ser Thr
915 920 8925

Asp Cys Asn Arg Asp Gly Val Val Ile Ser Thr Glu Gly Glu His Glu
930 8935 940

Cys Leu Ile Gly Asn Thr Thr Val Lys Val His Ala Leu Asp Glu Arg
945 950 855 860

Leu Gly Pro Met Pro Cys Arg Pro Lys Glu Ile Val Ser Ser Glu Gly
965 870 975

Pro Val Arg Lys Thr Ser Cys Thr Phe Asn Tyr Thr Lys Thr Leu Arg
880 8985 980

Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met Leu
995 1000 1005

Lys Gly Glu Tyr Gln Tyr Trp Phe Asn Leu Asp Val Thr Asp His
1010 1015 1020

His Thr Asp Tyr Phe Ala Glu Phe Val Val Leu Val Val Val Ala
1025 1030 1635

Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Ile Val Thr Tyr Ile
1040 1045 1050

Ile Leu Thr Glu Gln Leu Ala &Ala Gly Leu Gln Leu Gly Gln Gly
1055 1060 1065

Glu val Val Leu lle Gly Asn Leu Ile Thr His Thr Asp Asn Glu
1070 1075 1080
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Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Val Ile Arg Asp Glu
1085 : 1080 1085

Pro Ile Lys Lys Trp Ile Leu Leu Leu Phe His Ala Met Thr Asn
1100 1105 1110

Asn Pro Val Lys Thr Ile Thr Val Ala Leu Leu Met Ile Ser Gly
1115 1120 1125

Val Ala Lys Gly Gly Lys Ile Asp Gly Gly Trp Gln Arg Gin Pro
1130 1135 1140

Val Thr Ser Phe Asp Ile Gln Leu Ala Leu Ala Val Val val Val
114% 1150 1155

Val Val Met Leu Leu Ala Lys Arg Asp Pro Thr Thr Phe Pro Leu
1160 1165 1170

Val Ile Thr Val Ala Thr Leu Arg Thr Ala Lys Ile Thr Asn Gly
1175 1180 1185

Phe Ser Thr Asp Leu Val Ile Ala Thr Val Ser Ala Ala Leu Leu
1180 1195 1200

Thr Trp Thr Tyr Ile Ser Asp Tyr Tyr Lys Tyr Lys Thr Tzp Leu
1205 1210 1215

Gin Tyr Leu Val Ser Thr Val Thr Gly Ile Phe Leu Ile Arg Val
1220 1225 1230

Leu Lys Gly Ile Gly Glu Leu Asp Leu His Ala Pro Thr Leu Pro
1235 1240 1245

Ser His Arg Pro Leu Phe Tyr Ile Leu Val Tyr Leu Ile Ser Thr
1250 1255 1260

Ala Val Val Thr Arg Trp Asn Leu Asp Val Ala Gly Leu Leu Leu
1265 1270 1275

Gln Cys Val Pro Thr Leu Leu Met Val Phe Thr Met Trp Ala Asp
1280 1285 1280

Tie Leu Thr Leu Ile Leu Ile Leu Pro Thr Tyr Glu Leu Thr Lys
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1285 1300 1305

Leu Tyr Tyr Leu Lys Glu Val Lys Ile Gly Ala Glu Arg Gly Trp
1310 1315 : 1320

Leu Trp Lys Thr Asn Tyr Lys Arg Val Asn Asp Ile Tyr Glu Val
1325 1330 1335

Asp Gln Thr Ser Glu Gly Val Tyr Leu Phe Pro Ser Lys Gln Arg
1340 1345 1350

Thr Ser Ala Ile Thr Ser Thr Met Leu Pro Leu Ile Lys Ala Ile
1355 1360 1365

Leu Ile Ser Cys Ile Ser Asn Lys Trp Gln Leu Ile Tyr Leu Leu
1370 1375 1380

Tyr Leu Ile Phe Glu Val Ser Tyr Tyr Leu His Lys Lys Val Ile
1385 1380 1385

Asp Glu Ile Ala Gly Gly Thr Asn Phe Val Ser Arg Leu Val Ala
1400 1405 1410

Ala Leu Ile Glu Val Asn Trp Ala Phe Asp Asn Giu Glu Val Lys
1415 1420 1425

Gly Leu Lys Lys Phe Phe Leu Leu Ser Ser Arg Val Lys Glu Leu
1430 1435 14490

Tle Ile Lys His Lys Val Arg 2Asn Glu Val Val Val Arg Trp FPhe
1445 1450 1455

]
;._J
B

Asp Glu Glu Ile Tyr Gly Met Pro Lys Leu Ile Gly Leu Val
1460 1465 1470

Lys Ala Ala Thr Leu Ser Arg Asn Lys His Cys Met Leu Cys Thr
1475 1480 1485

Val Cys Glu Asp Arg Asp Trp Arg Gly Glu Thr Cys Pro Lys Cys
1450 1485 150¢

Gly Arg Phe Gly Pro Proc Val Val Cys Giy Met Thr Leu Ala Asp
1505 1516 1515
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Phe Glu Glu Lys His Tyr Lys Arg Ile Phe Ile Arg Glu Asp Gln
1520 1525 1530

Ser Gly Gly Pro T.eu Arg Glu Glu His ARla Gly Tyr Leu Gln Tyr
1535 1540 1545

Lys Ala Arg Gly Gln Leu Phe Leu Arg Asn Leu Pro Val Leu Ala
1550 1555 1560

Thr Lys Val Lys Met Leu Leu Val Gly Asn Leu Gly Thr Glu Ile
1565 1570 1575

Gly Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala Val
1580 1585 158¢C

Cys Lys Lys Val Thr Glu His Glu Arg Cys Thr Thr Ser Ile Met
1585 1600 1605

Asp Lys Lewu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr
1610 1615 1620

Pro Arg Ala Pro Val Arg Phe Pro Thr Ser Leu Leu Lys Ile Arg
1625 1630 1835

Arg Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile
1640 1645 1650

Ser Ser Val Asp His Val Thr Cys Gly Lys Asp Leu Leu Val Cys
1655 1660 1665

Asp Thr Met Gly Arg Thr Arg Val Val Cys Gln Ser Asn Asn Lys
1670 1675 1680

Met Thr Asp Glu Ser Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys
1685 16390 1695

Pro Glu Gly Ala Rrg Cys Tyr Val Phe Asn Pro Glu Ala Val Asn
1700 1705 1710

Ile Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly
1715 1720 1725

Gly Glu Phe Thr Cys Val Thr Alz Ser Gly Thr Pro Ala Phe Phe
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1730 1735 1740

Asp Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu
1745 1750 1755

Ala Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn
1760 1765 : 7 1776

Glu Asp Ser Lys Pro Thr Lyvs Leu Met Ser &ly Ile Gin Thr Vval
1775 1780 1785

Ser Lys Ser Ala Thr Asp Leu Thr Glu Met Val Lys Lys Ile Thr
1790 1795 1800

Thr Met Asn Arg Gly Glu Phe Arg Gln Ile Thr Leu Ala Thr Gly
1805 1810 1815

Ala Gly Lys Thr Thr Glu Leu Pro Arg Ser Val Ile Glu &Slu Ile
1820 1825 1830

Gly Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala
1835 1840 1845

2la Glu Ser Val Tyr Gin Tyr Met Arg Gln Lys His
1850 1855 1860

Ser Ile

av)
s
o}

Ala Phe Asn Leu Arg Ile Gily Glu Met Lys Glu Gly Asp M
1865 1870 1875

Ala

2
o
ot

Thr Gly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Ser
1880 1885 1890

Gln Pro Lys Leu Arg Ala Rla Met Val Glu Tyr Ser FPhe Ile Phe
1895 1200 1905

Leu Asp Glu Tyr His Cys Ala Thr Pro Giu Gln Leu Ala Ile Met
1910 1815 1820

Gly Lys Ile His Arg Phe Ser Glu Asn Leu Arg Val Val Ala Met
1925 1930 1935

Thr Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His
1540 1945 1950
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Pro Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp
1955 1960 1865

Leu Gly 8Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Val
1870 1975 19880

Glu Glu Met Lys Asn Asn Met Leu Val Phe Val Pro Thr Arg Asn
1885 18350 1895

Met Ala Val Giu Ala Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn
2000 2005 2010

Ser Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Ser Asn Leu Arg Val
2015 2020 2025

Val Thr Ser Gin 3er Pro Tyr Val Val val Ala Thr Asn Ala Ile
2030 2035 2040

Glu Ser Gly Val Thr Leu Pro Asp Leu Asp Val Val Val Asp Thr
2045 20590 2055

Gly Leu Lys Cys Glu Lys Arg Ile Arg Leu Ser Pro Lys Met Pro
2060 2065 2070 :

Phe Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu
2075 2080 2085

Gln Ala Gin Arg Arg Gly Arg Val Gly Arg Val Lys PFro Gly Arg
2080 2085 2100

Tyr Tvr Arg Ser Gln Glu Thr Pro Val Gly Ser Lys Asp Tvr His
2105 2110 2115

Tyr Asp Leu Leu Gln Ala Gln Arg Tyvr Gly Ile Glu Asp Gly Ile
2120 2125 2130

Asn Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
2135 2140 2145

Tyr Glu Glu Asp Ser Leu Met Ile Thr Gin Leu Glu Ile Leu Asn
2150 2155 2160

Asn Leu Leu Ile Ser Glu Glu Leu Pro Met Ala Val Lys Asn Ile
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21865 2170 2175

ot
=

Met Ala Arg Thr Asp His Pro Glu Pro 1le G Leu Ala Tyr Asn
2180 2185 2190

Ser Tyr Glu Thr Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn
2195 2200 2205

Gly Glu Val Thr Asp Thr Tyr Asp Asn Tyr Thr Phe Leu Asn Ala
2210 2215 2220

Arg Lys Leu Gly Asp Asp Val Pro Pro Tyr Val Tyr Ala Thr Glu
2225 2230 2235

Asp Glu Asp Leu Ala Val Glu Leu Leu Gly Leu Asp Trp Pro Asp
2240 2245 2250

Pro Gly Asn Gln Gly Thr Val Glu Ala Gly Arg Ala Leu Lys Gln
2255 2260 2265

Val val Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Val Ala Leu
2270 2275 2280

Phe Gly Tyr Val Gly Tyr Gln Ala Leu Ser Lys Arg His Ile Pro
2285 2290 2285

Val Val Thr Asp Ile Tyr Ser Val Glu Asp His Arg Leu Glu Asp
2300 2305 2310

Thr Thr His Leu Gln Tyr Ala Pro Asn Ala Ile Lys Thr Glu Gly
2315 2320 2325

Lys Giu Thr Glu Leu Lys Glu Leu Ala Gln Gly Asp Val Gln Arg
2330 2335 2340

Cys Val Glu Ala Val Thr Asn Tyr Ala Arg Glu Gly Ile Gln Phe
2345 2350 2355

Met Lys Ser Gln Ala Leu Lys Val Arg Glu Thr Pro Thr Tyr Lys
2360 2365 2370

Giu Thr Met Asn Thr Val Ala Asp Tyr Val Lys Lysg Phe Ile Glu
2375 2380 2385
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2la Leu Thr Asp Ser Lys Glu Asp Ile Ile Lys Tyr Gly Leu Trp
2390 2395 2400

Gly Ala His Thr Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly
2405 2410 2415

His Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe
2420 2425 2430

Gly Gly Glu Ser Ile Ser Asp His Ile Lys Gln Ala Ala Thr Asp
2435 2440 2445

Leu Val Val Tyr Tyr Ile Ile Asn ARrg Pro Gln Phe Pro Gly Asp
2450 2455 2460

Thr Glu Thr Gln Gln Glu Gly Arg Lys Phe Val Ala Ser Leu Leu
2465 2470 2475

Val Ser »ala Leu Ala Thr Tyr Thr Tyr Lys Sexr Trp Asn Tyr Asn
2480 2485 2490

Asn Leu Ser Lys Ile Val Glu Pro Ala Leu Ala Thr TLeu Pro Tyr
2495 2500 2505

Ala Ala Lys Ala Leu Lys Leu Phe Ala Pro Thr Arg Leu Glu Serxr
2510 2515 . 2520

Val Val TIle Leu Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ser Ile
2525 2530 2535

Arg Arg Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Val Ser Ala
2540 2545 2550

Ala Met Glu Ile Met Ser Gln Asn Pro Val Ser Val Gly Ile Ala
2555 2560 2565

Val Met Leu Gly Val Gly Ala Val Ala Ala His Asn Ala Ile Glu
2570 2575 2580

BAla Ser Glu Gln Lys Arg Thr ILeu Leu Met Lys Val Phe Val Lys
2585 2590 2595

Asn Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Ser
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2600 2605 2610

ProuGlu Lys Ile Ile Met RAla Leu Phe Glu Ala Val Gln Thr val
2615 2620 2625

Gly Asn Fro Leu Arg Leu Val Tyr His Leu Tyr Gly Val Phe Tyr
2630 2635 2640

Lys Gly Trp Glu Ala Lys Glu Leu Ala Gln Arg Thr Ala Gly Arg
2645 2650 2655

Asn Leu Phe Thr Leu Ile Met Phe Glu Ala Val Glu Leu Leu Gly
2660 2665 2670

Val Asp Ser Glu Gly Lys Ile Arg Gln Leu Ser Ser Aasn Tyr Ile
2675 2680 2685

Leu Glu Leu Leu Tyr Lys Phe Arg Asp Asn Ile Lys Ser Ser Val
2690 2695 27400

Arg Glu Ile Ala Ile Ser Trp Ala Pro Ala Pro Phe Ser Cys Asp
2705 2710 2715

Trp Thr Pro Thr Asp Asp Arg Ile Gly Leu Pro His Asp Asn Tyr
2720 2725 2730

Leu Arg Val Glu Thr Lys Cys Pro Cys Gly Tyr Arg Met Lys Ala
2735 2740 2745

Val Lys Asn Cys Ala Gly Glu Leu Arg Leu Leu Glu Glu Gly Gly
2750 2755 2760

Ser Phe ITeu Cys Arg Asn Lys Phe Gly Arg Gly Ser Gln Asn Tvr
2765 2770 2775

Arg Val Thr Lys Tvr Tyr Asp Asp Asn Leu Ser Glu Ile Lys Pro
2780 2785 2790

Val Ile Arg Met Glu Gly His Val Glu Leu Tyr Tyr Lys Gly Ala
2795 2800 2805

Thr Ile Lys Leu Asp Phe Asn Asn Ser Lys Thr Val Leu Ala Thr
2810 2815 2820
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Asp Lys Trp Glu Val Asp His Ser Thr Leu Val Arg Ala Leu Lys
2825 2830 2835

Arg Tyr Thr Gly Ala Gly Tyr Arg Gly Ala Tyr Leu Gly Glu Lys
2840 2845 2850

Pro Asn His Lys His Leu Tle Gln Arg Asp Cys Ala Thr Leu Thr
2855 2860 2865

Lys Asp Lys Val Cys Phe Ile Lys Met Lys Arg Gly Cys Ala Phe
2870 28753 2880

Thr Tyr Asp Leu Ser Leu His Asn Leu Thr Arg Leu Ile Glu Leu
2885 2890 2895

Val His Lys Asn Asn Leu Glu Asp Arg Glu Ile Pro Ala Val Thr
2900 2905 2910

Val Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Ile Gly
2915 2920 2925

Thr Ile Lys Pro Thr Phe Gly Glu Lys Val Thr Pro Glu Lys Gln
2930 2935 2940

Gilu Glu Val val lLeu Gln Pro Ala Val Val Val Asp Thr Thr Asp
2845 2950 2955

Val Ala Val Thr Val Val Gly Glu Thr Ser Thr Met Thr Thr Gly
29860 2865 2870

Glu Thr Pre Thr Thr Phe Thr Ser Leu Gly Ser Asp Ser Lys Val
2975 2980 2985

Arg Gln Val Leu Lys Leu Gly Val Asp Asp Gly Gln Tyr Pro Gly
2950 2985 3060

Pro Asn Gln Gin Arg Ala Ser Leu Leu Glu Ala Ile Gln Gly Val
3002 3010 3015

Asp Glu Arg Pro Ser Val Leu Ile Leu Gly Ser Asp Lys Ala Thr
3020 3025 3030

Ser Asn Arg Val Lys Thr Ala Lys Asn Val Lys Ile Tyr Arg Ser
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3035 3040 3045

Arg Asp Pro Leu Glu Leu Arg Glu Met Met Lys Arg Gly Lys Ile
3650 3055 3660

Leu Val WVal Ala Leu Ser Arg Val Asp Thr Ala Leu Leu Lys Phe

3065 3070 3075
Val Asp Tyr Lys Gly Thr Phe Leu Thr Arg Glu Thr Leu Glu Ala
3080 3085 3080

Leu Ser Leu Gly Lys Pro Lys Lys Arg Asp Ile Thr Lys Ala Glu
3095 3100 3105

Ala Gln Trp Leu Leu Arg Leu Glu Asp Gln Ile Glu Glu Leu Pro
3110 3115 3120

Asp Trp Phe Ala AlaILys Glu Pro Ile Phe Leu Glu Ala Asn Ile
3125 3130 3135

Lys Arg Asp Lys Tyr His Leu Val Gly Asp Ile Ala Thr Ile Lys
3140 3145 3150

Glu Lys Ala Lys Gln Leu Gly Ala Thr Asp Ser Thr Lys Ile Ser
3155 3160 3165

Lys Glu Val Gly Ala Lys Val Tyr Ser Met Lys Leu Ser Asn Trp
3170 3175 3180

Val Ile Gln Glu Glu Asn Lys Gin Gly Ser Leu Ala Pro Leu Phe
3185 - 3190 3185

Glu Glu Leu Leu Gln Gln Cys Pro Pro Gly Gly Gln Asn Lys Thr
3200 3203 3210

Thr His Met Val Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Val
3215 3220 . 3225

Pro Val Ser Cys His Val Phe Met Gly Thr Ile Pro Ala Arg Arg
3230 3235 32490

Thr Lys Thr His Pro Tyr Glu BAla Tyvr Val Lys Leu Arg Glu Leu
3245 32598 3255
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Val Asp Glu His Lys Met Lys 2la Leu Cys Gly Gly BSer Gly Leu
3260 3265 3270

Ser Lys His Asn Glu Trp Val Tle Gly Lys Val Lys Tyr Gln Gly
3275 3280 3285

Asn Leu. Arg Thr Lys His Met Leu Asn Pro Gly Lys Val Ala Glu
3290 3285 3300

Gin Leu His Arg Glu Gly Tyr Arg His Asn Val Tyr Asn Lys Thr
3305 3310 3315

Ile Gly Ser Val Met Thr Ala Thr Gly Ile Arg Leu Glu Lys Leu
3320 3325 3330

Pro Val Val Arg Ala Gln Thr Asp Thr Thr Asn Phe His Gln Ala
3335 3340 3345

Ile Arg Asp Lys Ile Asp Lys Glu Glu Asn Leu Gln Thr Preo Gly
3350 3355 3360

Leu His Lys Lys Leu Met Glu Vval Phe Asn Ala Leu Lys Arg FPro
3365 3370 3375

Glu Leu Glu Ala Ser Tyr Asp Ala Val Asp Trp Glu Glu Leu Glu
3380 3385 3390

Arg Gly TIle Asn Arg Lys Gly Ala Ala Gly Phe Phe Giu Arg Lys
3395 © 3400 3405

Asn Ile Gly Glu Val Teu Asp Ser Glu Lys Asn Lys Val Glu Giu
3410 3415 3420

Val Ile Asp Ser Leu Lys Lys Gly Arg Asn Ile Arg Tyr Tyr Glu
3425 3430 3435

Thr Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp
3440 3445 3450

Thr Ala Gly Asp Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln
3455 3460 3465

Tyr Pro Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr
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3470 3475 3480

Lys Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly
3485 3490 2495

Lys Thr Pro Leu Phe Gln Ile Phe Asp Lys Val Lys Lys Glu Trp
3500 3505 3510

Asp Gln Phe Gln Asn Pro Val Ala Val Ser Phe Asp Thr Lys Ala
3515 3520 3525

Trp Asp Thr Gln Val Thr Thr Arg Asp Leu Glu Leu Ile Arg Asp
3530 3535 3540

Ile Gln Lys Phe Tyr Phe Lys Lys Lys Trp His Lys Phe Ile Asp
3545 3550 3555

Thr Leu Thr Lys His Met Ser Glu Val Pro Val Ile Ser Ala Asp
3560 3565 3570

Gly Glu Val Tyr Ile Arg Lys Gly Gln Arg Gly Ser Gly Gln Pro
3575 3580 3585

Asp Thr Ser Ala Gily Asn Ser Mei Leu Asn Val Leu Thr Met Val
3590 3595 3600

Tyr Ala Phe Cys Glu Ala Thr Gly Val Pro Tyr Lys Ser Phe Asp
3605 3610 3615

Arg Val 2Ala Lys Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile
3620 3625 3630

Thr Glu Arg Ala Leu Gly Glu Lys Phe Ala Ser Lys Gly Val Gln
3635 3640 3645

Ile Leu Tyr Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp
3650 3655 3660

Lys Met Lys Val Ala Tyr Gln Phe Asp Asp Ile Glu Phe Cys Ser
3665 3670 3675

His Thr Pro Val Gln Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr
3680 3685 3690
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Met Pro Gly Arg Asn Thr Thr Thr Ile Leu Ala Lys Met Ala Thr
3685 3700 3705

Arg Leu Asp Ser Ser Giy Glu Arg Gly Thr Ile Ala Tyr Glu Lys
3710 3715 3729

Ala Val Ala Phe Ser Phe L.eu Leu Met Tyr Ser Trp Asn Pro Leu
3725 3730 3735

Ile Arg Arg Ile Cys Leu Leu Val Leu Ser Thr Gilu Leu Gln Val
3740 3745 3750

Arg Pro Gly Lys Ser Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile
3755 3760 3765

Ser Ala Tyr Lys Glu Val Ile Gly His Asn Leu Phe Asp Leu Lys
3770 3775 3780

Arg Thr Ser Phe Glu Lys Leu Ala Lys Leu Asn Leu Ser Met Ser
3785 3730 3795

Thr Leu Gly Val Trp Thr Arg His Thr Ser Lys Arg Leu Leu Gln
3800 3805 381¢C

Asp Cys Val Asn Val Gly Thr Lys Glu Gly Asn Trp Leu Val Asn
3815 2820 3825

Ala Asp Arg Leu Val Ser Ser Lys Thr Gly Asn Arg Tyr Ile Pro
3830 3835 3840

Gly Glu Gly His Thr Leu Gln Gly Lys His Tyr Glu Glu Leu Ile
3845 3850 3855

Leu Bla Arg Lys Pro Ile Gly A&Asn Phe Glu Gly Thr Asp Arg Tyr
3860 3865 3870

Asn Leu Gly Pro Ile Val Asn Val Val Leu Arg Arg Leu Lys Ile
3875 3880 3885

Met Met Met Ala Leu Ile Gly Arg Gly Val
3890 3895

<210> 2
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<211> 3897
<212> PRT
<213> C8FV
<400> 2
Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys
1 5 10 15

Pro Val Gly Val Glu Glu Prc Val Tyr Asp Thr Ala Gly Arg Pro Leu
20 25 3¢

Phe Gly Asn Pro Ser Glu Val His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
50 58 &0

Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro Val Ser Gly

Ile Tyr Ile Lys Pro Gly Pro Val Tyr Tyr Gln Asp Tyr Thr Gly Pro
85 50 95

Val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala Gln Phe Cys
i00 105 110

Glu Val Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Lys Leu
115 120 125

Tyr His Ile Tyr Val Cys Val Asp Gly Cys Ile Leu Leu Lys Leu Ala
130 135 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Phe Thr Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Gly Ala Ser Gly Ser
165 170 175

Lys ARsp Lys Lys Pro Asp Arg Met Asn Lys Gly Lys lLeu Lys Ile Ala
180 185 180

Pro Arg Glu His Glu Lys Asp Ser Lys Thr Lys Pro Pro Asp Ala Thr
185 200 205
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Val Val Glu Gly Val Lys Tyr Gln Ile Lys Lys Lys Gly Lys Val
210 215 220

Lys Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys Asnh Lys Pro
225 230 235 240

Pro Gilu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Ala Val
245 250 255

Ile Thr Ile Leu Leu Tyr Gln Pro Val Ala Ala Glu Asn Ile Thr Gln
260 265 270

Trp Asn Leu Ser Asp Asn Gly Thr Asn Gly Ile Gln Arg Ala Met Tyr
275 280 28%

Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro Glu Lys Ile
290 285 200 :

G
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Cys Lys Gly Val Pro Thr His Leu Ala Thr Asp Thr Lys Glu
305 3140 315 320

Ile Arg Gly Met Met Asp Ala Ser Glu Arg Thr Asn Tyr Thr Cys Cys
325 330 335

Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys Bsn Trp Tyr
340 345 350

Asn Ile Asp Pro Trp Ile Gln Leu Met Asn Arg Thr Gln Thr Zsn Leu
355 360 365

Thr Glu Gly Pro Pro Asp Lys Glu Cys Ala Val Thr Cys Arg Tyr Asp
37¢C 375 380

Lys Asn Thr Asp Val Asn Val vVal Thr Gln Ala Arg Asn Arg Pro Thr
385 3580 395 400

Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe Ala Gly Thr
405 410 415

Val Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile Leu
420 425 430

Tyr Gly Asp His Glu Gly Ser Leu Leu Gln Asp Thr ARla Leu Tyr Leu
435 440 445
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Leu AsSp Gly Met Thr Asn Thr Ile Glu Asn Ala Arg Gln Gly Ala Ala
450 455 450

Arg Val Thr Ser Trp Leu Gly Arg Gln Leu Ser Thr Ala Gly Lys Lys
465 470 475 480

Leu Glu Arg Arg Ser Lys Thr Trp Phe Gly Ala Tyr Ala Leu Ser Pro
: 485 490 495

Tyr Cys Asn Val Thr Arg Lys Ile Gly Tyr Ile Trp Tyr Thr Asn Asn
500 505 510

Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Ile Gly Pro Gly
515 520 525

Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Xle Leu His Glu Met Gly
530 535 540

Gly His Leu Ser Glu Phe Leu Leu Leu Ser Leu Val Ile Leu Ser Asp
545 550 555 560

Phe Ala Pro Glu Thr Ala Ser Thr Leu Tyr Leu Ile Leu His Tyr Ala
565 570 575

Ile Pro Gln Ser His Glu Glu Pro Glu Gly Cys Asp Thr Asn Gln Leu
580 585 590

Asn Leu Thr Val Lys Leu Arg Thr Glu Asp Val Val Prc Ser Ser Val
5585 600 6050

Trp Asn Ile Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp Pro Tyr
610 615 620

Glu Thr Lys Val Ala lLeu Leu Phe Glu Glu Ala Gly Gln Val Ile Lys
625 &30 635 640

Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg vVal Trp Asn Ser Ala
645 650 655

Ser Thr Thr Ala Phe Leu Ile Cys Leu Ile Lys Val Leu Arg Gly Gln
660 665 670
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Val Val Gin Gly Ile Ile Trp Leu Leu Leu Val Thr Gly Ala Gln Gly
675 680 685

Arg Leu Ala Cys Lys Glu Asp Tyr Arg Tyr Ala Ile Ser Ser Thr Asn
630 6395 700

Glu Ile Gly Leu Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp Lys Glu
705 710 715 720

Tyr Ser His Gly Leu Gin Leu Asp Asp Gly Thr Val Lys Ala Val Cys
725 730 735

Thr Ala Gly Ser Phe Lys Val Thr Ala Leu Asn Val Val Ser Arg Arg
740 745 750

Tyr Leu Ala Ser Leu His Lys Arg Ala Leu Pro Thr Ser Val Thr Phe
755 760 765

Glu Leu Leu Phe Asp Gly Thr Asn Pro BAla Tle Glu Glu Met Asp Asp
770 775 780

Asp Phe Gly Phe Gly Leu Cys Pro Phe Asp Thr Ser Pro Val Ile Lys
785 790 795 800

Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly 3er Ala Phe Tyr Leu Val
805 810 815

Cys Pro Ile Gly Trp Thr Gly Val Val Glu Cys Thr Ala Val Ser Pro
820 825 830

Thr Thr Leu Arg Thr Glu Val Val Lys Thr Phe Arg Arg Asp Lys Proe
835 840 845

Phe Pro His Arg Val Asp Cys Val Thr Thr Ile vVal Glu Lys Glu Asp
850 855 860

Leu Phe His Cys Lys Leuw Gly Gly Asn Trp Thr Cys Val Lys Gly Asp
865 g70 875 880

Pro Val Thr Tyr Lys Gly Gly Gln Val Lys Gln Cys Arg Trp Cys Gly
885 890 895

Phe Glu Phe Lys Glu Pro Tyr Gly Leu Pro His Tyr Pro Ile Gly Lys
900 805 810
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Cys Ile Leu Asn Glu Thr Gly Tyvr Arg Val Val Asp Ser Thr Asp
815 820 8925

Cys Asn Arg Asp Gly Val Val Ile Ser Thr Gilu Gly Glu His Glu Cys
930 935 940

Leu Ile Gly Asn Thr Thr Val Lys Val His Ala Leu Asp Glu Arg Leu
945 950 855 G60

Gly Pro Met Pro Cys Arg Pro Lys Glu Ile Val 3Ser Ser Gilu Gly Pro
865 970 875

g
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Val Axrg Lys Thr Ser Cys Thr Asn Tyr Thr Lys Thr Leu Arg Asn
980 985 8990

Lys Tyr Tvr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met Lau Lys
895 i00¢ 1G05

Gly Glu Tyr Gin Tyr Trp Phe Asn Leu Asp Val Thr Asp His His
1010 1015 16290

Thr Asp Tyr Phe Ala Glu Phe Val val Leu Val Val Val Ala Leu
1025 1030 1835

Leu Gly Gly Arg Tyr Val Leu Trp Leu Ile Val Thr Tyr Ile Ile
1040 1045 1050

Leu Thr Glu Gln Leu Ala Ala Gly Leu GIn Leu Gly Gln Gly Glu
1055 1060 1065

Val val Leu Ile Gly Asn Leu Tle Thr His Thr Asp Asn Glu Val
1070 1675 1080

Val val Tyr Phe Leu Leu Leu Tyr Leu Val Ile Arg Asp Glu Pro
1085 1090 1085

Ile Lys Lys Trp Tle Leu Leu Leu Phe His Ala Met Thr Asn Asn
1100 1105 1116

Pro Val Lys Thr Ile Thr Val Ala Leu Leu Met Ile Ser Gly Val
1115 1120 1125
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Ala Lys Gly Gly Lys Ile Asp Gly Gly Trp Gin Arg Gln Pro Val
1130 1135 1140

Thr Sey Phe Asp Ile Gln Leu Ala Leu Ala val Val Val val Vval
1145 1150 1155

Val Met Leu Leu Ala Lys Arg Asp Pro Thr Thr Phe Pro Leu Val
1160 1165 1170

Ile Thr Val Ala Thr Leu Arg Thr Ala Lys Ile Thr Asn Gly Phe
1175 1180 1185

Ser Thr Asp Leu Val Ile Ala Thr Val Ser Ala Ala Leu Leu Thr
1190 1195 1200

Trp Thr Tyr Ile Ser Asp Tyr Tyr Lys Tyr Lys Thr Trp Leu Gln
1205 1210 1215

[

Tyr Leu Val Ser Thr Val Thr Gly Ile Phe Leu Ile Arg Va
1220 1225 1230

Leu

Lys Gly Ile Gly Glu Leu Asp Leu His Ala Pro Thr Leu Pro Ser
: 1235 1240 1245

His Arg Pro Leu Phe Tyr Ile Leu Val Tyr Leu Ile Ser Thr Ala
1250 1255 1260

Val Val Thr Arg Asn Leu Asp Val Ala Gly Leu Leu Leu Gln
1265 1270 1275

3
H
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Cys Val Pro Thr Lesu Leu Met Val Phe Thr Met Trp Ala Asp Ile
1280 1285 1240

Leu Thr Leu Ile Leu Ile Leu Pro Thr Tyr Glu Leu Thr Lys Leu
1295 1300 - 1305

Tyr Tyr Leu Lys Glu Val Lys TIle Gly Ala Glu Arg Gly Trp Leu
1310 1315 1320

Trp Lys Thr Asn Tyr Lys Arg Val Asn Asp Ile Tyr Glu Val Asp
1325 1330 1335

Gln Thr Ser Glu Gly Val Tyr Leu Phe Pro Ser Lys Gln Arg Thr
1340 1345 1350
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Ser Ala Ile Thr Ser Thr Met Leu Pro Leu Ile Lys Ala Ile Leu
1355 1360 1365

Ile Ser Cys Ile Ser Asn Lys Trp Gln Leu Ile Tyr Leu Leu Tyr
1370 1375 1380

Leu Tle Phe Glu Val Ser Tyr Tyvr Leu His Lys Lys Val Ile Asp
1385 1390 1395

.Glu Ile Ala Gly Gly Thr Asn Phe Val Ser Arg Leu Val Ala Ala
14090 14035 1410

Leu Ile Glu Val Asn Trp Ala Phe Asp Asn Glu Glu WVal Lys Gly
1415 1420 1425

Leu Lys Lys Phe Phe Leu Leu Ser Ser Arg Val Lys Glu Leu Ile
1430 1435 1440

Ile Lys His Lys Val Arg Asn Glu Val Val Val Arg Trp Phe Gly
1445 1450 1455

Asp Glu Glu Ile Tyr Gly Met Pro Lys Leu Ile Gly Leu Val Lys
1460 1465 147G

Ala Ala Thr Leu Ser Arg Asn Lys His Cys Met Leu Cys Thr Val
1475 1480 1485

Cys Glu Asp Arg Asp Trp Arg Gly Glu Thr Cys Pro Lys Cys Gly
1490 1485 1500

Arg Phe Gly Pro Pro Val vVal Cys Gly Met Thr Leu Ala Asp Phe
1505 15190 1515

Giu Glu Lys His Tyr Lys Ar Tle Phe Ile Arg Glu BAsp Gin Ser
1520 1525 1530

Giy Gly Pro Leu Arg Glu Glu His Ala Gly Tyr Leu Gln Tyr Lys
1535 1540 1545

2la Arg @Gly Gin Leu Phe Leu Arg Asn Leu Pro Val Leu Ala Thr
1550 1555 1560
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Lys Val Lys Met Leu Leu Val Gly Asn Leu Gly Thr Glﬁ Ile Gly
1565 1570 1575

Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala Val Cys
1580 1585 1580

Lys Lys Val Thr Glu His Glu 2Arg Cys Thr Thr Ser Ile Met Asp
1595 1600 1605

Lys Leu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr Pro
1610 1615 1620

Arg Ala Pro Val Arg Phe Pro Thr Ser Leu Leu Lys Ile Arg Arg
1625 1630 1635

Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile Ser
1640 1645 1650

Ser Val Asp His Val Thr Cys Gly Lys Asp Leu Leu Val Cys Asp
1655 1660 1665

Thr Met Gly Arg Thr Arg Val Val Cys Gln Ser Asn Asn Lys Met
1670 1675 1680

Thr Asp Glu Ser Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys Pro
1685 1680 1695

Glu Gly Ala Arg Cys Tyr Val Phe Asn Pro Glu Ala Val Asn Ile
1760 1705 1710

Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly
1715 1720 1725

Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
1730 1735 1740

Leu Lys BAsn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu Ala
1745 1750 1755

Ser Ser Gly Arg Vval Val Gly Arg Val Lys Val Gly Lys Asn Glu
1760 1765 1770

Asp Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser
1775 1780 1785
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Lys Ser Ala Thr Asp Leu Thr Glu Met Val Lys Lys Ile Thr Thr
1790 17395 1800

Met Asn Arg Gly Glu Phe Arg Gln Ile Thr Leu Ala Thr Gly Ala
1805 1810 1815

Gly Lys Thr Thr Glu Leu Pro Arg Ser Val Ile Glu Glu Ile Gly
1820 1825 1830

Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala Ala
1835 1840 1845

Glu Ser Val Tyr Gln Tyr Met Arg Gln Lys His Pro Ser Ile Ala
18590 1855 1860

Phe Asn Leu Arg Ile Gly Glu Met Lys Glu Gly Asp Met Ala Thr
1865 1870 1875

Gly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Ser Gln
1880 1885 1890

Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Phe Ile Phe Leu
1895 1900 1805

Bsp Glu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile Met Gly
1910 1915 1920

Lys Ile His Arg Phe Ser Glu 2sn Leu Arg Val Val Ala Met Thr
1825 1930 1935

Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His Pro
1940 1945 1850

Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu
1955 1960 1965

Gly Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Val Glu
1970 1975 1980

Glu Met Lys Asn Asn Met Leu Val Phe Val Pro Thr Arg Asn Met
1985 1890 1995
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Ala vVal Glu Ala Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser
2000 2005 2010

Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Ser Asn Leu Arg Val Val
2015 2020 2025

Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn BAla Ile Glu
2030 2035 2040

Ser Gly Val Thr Leu Prg Asp Leu Asp Val Val Val Asp Thr Gly
2045 2050 2055

Leu Lys Cys Glu Lys Arg Ile Arg Leu Ser Pro Lys Met Pro Phe
2060 2063 2070

Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln
2075 2080 2085

Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr
2090 2095 21060

Tyr Arg Ser Gln Glu Thr Pro Val Gily Ser Lys Asp Tyr His Tyr
2105 2110 2115

Asp Leu Leu Gln Ala Gin Arg Tyr Gly Ile Glu Asp Gly Ile Asn
2120 2125 2130

Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr
2135 2140 2145

Glu Glu Asp Ser Leu Met Ile Thr Gln Leu Glu Ile ILeu Asn Asn
2150 2155 2160

Leu Leu Ile Ser Glu Glu Leu Pro Met Ala Val Lys Asn Ile Met
2165 2170 2175

Ala Arg Thr Asp His Pro Glu Pro Ile Gin Leu Ala Tyr Asn Ser
2180 2185 21980

Tyr Glu Thr Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn Gly
2195 2200 2205

Glu vVal Thr Asp Thr Tyr Asp Asn Tyr Thr Phe Leuw Asn Ala Arg
2210 2215 2220
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Lys Leu Gly Asp Asp Val Pro Pro Tyr Val Tyr Ala Thr Glu Asp
2225 2230 _ 2235

Glu Asp Leu Ala Val Glu Leu Leu Gly Leu Asp Trp Pro Asp Pro
2240 2245 2250

Gly Asn Gln Gly Thr Val Glu Ala Gly Arg Ala Leu Lys Glin Val
2255 2260 2265

Val Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Val Ala Leu FPhe
2270 2275 2280

Gly Tyr Val Gly Tyr Gln Ala Leu Ser Lys Arg His Ile Prc Val
2285 2290 2285

Val Thr Asp Ile Tyr Ser Val Glu Asp His Arg Leu Glu Asp Thr
2300 2305 2310

Thr His Leu Gln Tyr RAla Pro Asn Aia Ile Lys Thr Glu Gly Lys
2315 2320 2325

Glu Thr Glu Leu Lys Glu Leu Ala Gln Gly Asp Val Gin Arg Cys
2330 2335 2340

Val Glu Ala Val Thr Asn Tyr Ala Arg Glu Gly Ile Gln Phe Met
2345 2350 2355

Lys Ser Gln Als Leu Lys Val Arg Glu Thr Pro Thr Tyr Lys Glu
2360 2365 2370

Thr Met Asn Thr Val Ala Asp Tyr Val Lys Lys Phe Ile Glu Ala
2375 2380 2385

Leu Thr Asp Ser Lys Glu Asp Ile Ile Lys Tyr Gly Leu Trp Gly
2390 2395 2400

Ala His Thr Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly His
2400 2410 2415

Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe Gly
2420 2425 2430
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Gly Glu Ser Ile Ser Asp His 1Ile Lys Gln Ala Ala Thr Asp Leu
2435 2440 2445

Val Val Tyr Tyr Ile Tle Asn Arg Pro Gln Phe Pro Gly Asp Thr
2450 2455 2460

Giu Thr Gln Gln Glu Gly Arg Lys Phe Val Ala Ser Leu Leu Val
2465 247C 2475

Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr Asn Asn
2480 2485 2490

Leu Ser Lys Ile vVal Glu Pro Ala Leu Ala Thr Leu Pro Tyr Ala
2495 2500 2505

Ala Lys BAla Leu Lys Leu Phe Ala Pro Thr Arg Leu €lu Ser Val
2510 2515 2520

Val Tle Leu Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ser Ile Arg
2525 2530 2535

Arg Gly Lys Ser Asp Gly Leu Ieu Gly Thr Gly Val 3Ser Ala Ala
2540 2545 2550

Met Glu Ile Met Ser Gln Asn Pro Val Ser Val Gly Ile Als Val
2555 2560 2565

Met Leu Gly Val Gly Ala Val Ala Ala His Asn Ala Ile Glu Ala
2570 2575 2580

Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn
2585 2590 2595

Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Ser Pro
2600 2605 2610

Glu Lys Ile Ile Met Ala Leu FPhe Glu Ala Val Gln Thr Val Gly
2615 2620 2625

Asn Pro Leu Arg Leu Val Tyr His Leu Tyr Gly Val Phe Tyr Lys
2630 2635 2640

Gly Trp Glu Ala Lys Glu Leu Ala Gln Arg Thr Ala Gly Arg Asn
2645 2650 2655
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Leu Phe Thr Leu Ile Met Phe Glu Ala Val Glu Leu Leu Gly Val
2660 2665 2670

Asp Ser Glu Gly Lys Ile Arg Gln Leu Ser Ser Asn Tyr Ile Leu
2675 2680 2685

2]
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Glu Leu Leu Tyr Lys Phe Arg Asp Asn Lys Ser Ser Val Arg
2650 2685 2700

Glu Yle Ala Ile Ser Trp Ala Pro Ala Pro Phe Ser Cys Asp Trp
2705 2710 2715

Thr Pro Thr Asp Asp Arg Ile Gly Leu Pro His Asp Asn Tyr Leu
2720 ' 2725 2730

Arg Val Glu Thr Lys Cys Pro Cys Gly Tyr Arg Met Lys Ala Val
2735 2740 2745

Lys Asn Cys Ala Gly Glu Leu Arg Leu Leu Glu Glu Gly Gly Sex
2750 2755 2760

Phe Leu Cys Arg Asn Lys Phe Gly Arg Gly Ser Gln Asn Tyr Arg
2765 2770 2775

Val Thr Lys Tyr Tyr Asp Asp Asn Leu Ser Glu Ile Lys Pro Val
2780 2785 2730

Ile Arg Met Glu Gly His Val Glu Leu Tyr Tyr Lys Gly Ala Thr
2795 2800 2805

Ile Lys Leu Asp Phe Asn Asn  Ser Lys Thr Val Leu Ala Thr Asp
2810 2815 2820

Lys Trp Glu val Asp His Ser Thr Leu Val Arg Ala Leu Lys Arg
2825 2830 2835

Tyr Thr Gly Ala Gly Tyr Arg Gly Ala Tyr Leu Gly Glu Lys Pro
28490 2845 2850

Asn His Lys His Leu Ile Gln Arg Asp Cys Rla Thr Leu Thr Lys
2855 2860 2865
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Asp Lys Val Cys Phe Ile Lys Met Lys Arg Gly Cys Ala Phe Th
2870 2875 2880

]

Tyr Asp Leu Ser Leu His Asn Leu Thr Arg Leu Ile Glu Leu Val
2885 2890 2885

foud
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His Lys Asn Asn Leu Glu Asp Arg Glu I Pro Ala Val Thr Vval
2900 2905 2910

Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Ile Gly Thr
2915 2920 2825

Ile Lys Pro Thr Phe Gly Glu Lys Val Thr Pro Glu Lys Gin Glu
2930 2935 2940

Glu val Val Leu Gln Pro Ala Val Val Val Asp Thr Thr Asp Val
2945 29590 23855

Ala Val Thr Val val Gly Glu Thr Ser Thr Met Thr Thr Gly Glu
2960 2965 2970

Thr Pro Thr Thr Phe Thr Ser Leu Gly Ser Asp Ser Lys Val Arg
2975 2980 2985

Gln Val Leu Lys Leu Gly Val Asp Asp Gly Gln Tyr Pro Gly Pro
2950 2995 3000

Asn Gln Gin Arg Ala Ser Leu Leu Glu Ala Ile Gln Gly Val Asp
3008 3010 3015

Glu Arg Pro Ser Val Leu Ile Leu Gly Ser Asp Lys Ala Thr Ser
3020 3025 3030

Asn Arg Val Lys Thr Ala Lys Asn Val Lys Ile Tyr Arg Ser Arg
3035 3040 3045

Asp Pro Leu Glu Leu Arg Glu Met Met Lys Arg Gly Lys Ile Leu
3050 3055 3060

Val Val BAla Leu Ser Arg Val Asp Thr Ala Leu Leuw Lys Phe Val
3065 3070 3075

Asp Tyr Lys Gly Thr Phe Leu Thr Arg Glu Thr Leu Glu Ala Leu
3080 3085 3090
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Ser Leu Gly Lys Pro Lys Lys Arg Asp Ile Thr Lys Ala Glu ala
3085 3180 31065

Gln Trp Leu Leu Arg Leu Glu Asp Gln Ile Glu Giu Leu Pro Asp
3110 3115 3120

Trp Phe Ala Ala Lys Glu Pro Ile Phe Leu Glu Ala Asn Ile Lys
3125 3130 3135

Arg Asp Lys Tyr His Leu Val Gly Asp Ile Ala Thr Ile Lys Glu
3140 3145 3150

Lys Ala Lys Gln Leu Gly Ala Thr Asp Ser Thr Lys Ile Ser Lys
3155 3160 3165

Glu val Gly Ala Lys Val Tyr Ser Met Lys Leu Ser Asn Trp Val
3170 3175 31890

ITle Gln Glu Glu Asn Lys Gln Gly Ser Leu Ala Pro Leu Phe Glu
3185 3190 3185

Glu Leu Leu Gln Gin Cys Pro Pro Gly Gly Gln Asn Lys Thr Thr
3200 3205 3210

His Met Val Ser Ala Tyr Gin Leu Ala Gin Gly Asn Trp Val Pro
3215 3220 3225

Val Ser Cys His Val Phe Met Gly Thr Ile Pro Ala Arg Arg Thr
3230 3235 3240

Lys Thr His Pro Tyr Glu Ala Tyr Val Lys Leu Axrg Glu Leu Val
3245 3250 3255 ‘

Asp Glu His Lys Met Lys Ala Leu Cys Gly Gly Ser Gly Leu Ser
3260 3265 3270

Lys Hig Asn Glu Trp Val Ile Gly Lys Val Lys Tyr Gln Gly Asn
3275 3280 3285

Leu Arg Thr Lys His Met Leu Asn Pro Gly Lys Val Ala Glu Gln
3290 3285 3300 '
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Leu His Arg Glu Gly Tyr Arg His Asn Val Tyr Asn Lys Thr Ile
3305 3310 3315

Gly Ser Val Met Thr Ala Thr Gly Ile Arg Leu Glu Lys Leu FPro
3320 3325 3330

Val Val Arg Ala Gln Thr Asp Thr Thr 2&sn Phe His Gln Ala Ile
3335 3340 3345

Arg Asp Lys Ile Asp Lys Glu Glu Asn Leu Gin Thr Pre Gly Leu
3350 3355 3360

His Lys Lys Leu Met Glu Val Phe Asn Ala Leu Lys Arg Pro Glu
3365 3370 3378

Leu Glu Ala Ser Tyr Asp Ala Val Asp Trp Glu Glu Leu Glu Arg
3380 3385 3380

Gly Ile Asn Arg Lys Gly Ala Ala Gly Phe Phe Glu Arg Lys Asn
3395 3400 3405

Ile Gly Glu Val Leu Asp Ser Glu Lys Asn Lys Val Glu Glu Val
3410 3415 3420

Ile Asp Ser Leu Lys Lys Gly Arg Asn Ile Arg Tyr Tyr Glu Thr
3425 3430 3435

Ala Tle Pro Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp Thr
3440 3445 3450

Ala Gly Asp Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3455 3460 3465

Pro Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr Lys
3470 3475 3480

Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys
3485 3490 3495

Thr Pro Leu Phe Gln Ile Fhe Asp Lys Val Lys Lys Glu Trp Asp
3500 3505 3510

Gln Phe GIn Asn Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp
3515 3520 3525
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Asp Thr Gln Val Thr Thr Arg Asp Leu Glu Leu Ile Arg Asp Ile
35390 3535 3540

Gln Lys Phe Tyr Phe Lys Lys Lys Trp His Lys Phe Ile Asp Thr
35435 3550 3553

28]
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Leu Thr Lys His Met Ser Glu Val Pro Val Ser Ala Asp Gly
3560 3565 3570

Glu Val Tyr Ile Arg Lys Gly Gln Arg Gly Ser Gly Gln Pro Asp
3575 3580 3585

Thr Ser Ala Gly Asn Ser Met ILeu Asn Val Leu Thr Met Val Tyr
3590 3585 3600

Ala Phe Cys Glu Ala Thr Gly Val Pro Tyr Lys Ser Phe Asp Arg
3605 3610 3615

Vval Ala Lys Ile His Val Cys Gly Asp Asp Giy Phe Leu Ile Thr
3620 3625 3630

Glu Arg Ala Leu Gly Glu Lys Phe Ala Ser Lys Gly Val Gln Ile
3635 3640 3645

Leu Tyr Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Lys
3650 3655 3660

Met Lys Val Ala Tyr Gln Phe Asp Asp Ile Glu Phe Cys Ser His
3665 3670 3675

Thr Pro Val Gin Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr Met
3680 3685 3680

Pro Gly Arg Asn Thr Thr Thr Ile Leu Ala Lys Met Ala Thr Arg
3685 3700 3705

Leu Asp BSer Ser Gly Glu Arg Gly Thr Ile Ala Tyr Glu Lys Ala
3710 3715 3720

Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Ile
3725 3730 3735
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Arg Arg Ile Cys Leu Leu Val Leu Ser Thr Glu Leu Gln Val Arg
3740 3745 3750

Pro Gly Lys Ser Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile Ser
3755 3750 3765

Ala Tyr Lys Glu Val Tle Gly His Asn Leu Phe Asp Leu Lys Arg
3770 3775 3780

Thr Ser Phe Glu Lys Leu Ala Lys Leu Asn Leu Ser Met Ser Thr
3785 375890 3785

Leu Gly Val Trp Thr Arg His Thr Ser Lys Arg Leu Leu Gln Asp
3800 38065 38190

Cys Val Asn Val Gly Thr Lys Glu Gly Asn Trp Leu Val Asn Ala
3815 3820 3825

Asp Arg Leu Val Ser Ser Lys Thr Gly Asn Arg Tyr Ile Pro Gly
3830 3835 3840

Glu Giy His Thr Leu Gln Gly Lys His Tyr Glu Glu Leu Ile Leu
3845 3850 3855

Ala Arg Lys Pro Ile Gly Asn Phe Glu Gly Thr Asp Arg Tyr Asn
3860 3865 3870

Leu Gly Pro Ile Val Asn Val Val Leu Brg Arg Leu Lys Ile Met
3875 3880 3885

Met Met Ala Leu Ile Gly Arg Gly Val

3890 3895
<210> 3
<211> 38%s8
<z21Z> PRT

<213> CSEV
<400> 3
Met Glu Leu Asn His Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys

1 5 10 15

Pro Val Gly Val Glu Glu Pro Val Tyr Asp Thr Als Gly Arg Pro Leu
20 25 30
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Phe Gly Asn Pro Ser Glu Val HEis Pro Gln Ser Thr Leu Lys Leu Pro
35 40 ' 45

His Asp Arg Gly Arg Gly Asp Ile Arg Thr Thr Leu Arg Asp Leu Pro
50 55 60

Arg Lys Gly Asp Cys Arg Ser Gly Asn His Leu Gly Pro Val Ser Gly

Ile Tyr Ile Lys Pro Gly Pro Val Tyr Tyr Gln Asp Tyr Thr Gly Pro
g5 90 93

Val Tyr His Arg Ala Pro Leu Glu Phe Phe Asp Glu Ala Gln Phe Cys
1G60 105 S 110

Glu Val Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Lys Leu

=

115 1z0 125

Tyr His Ile Tyr Val Cys Val Asp Gly Cys Ile Leu Leu Lys Leau Ala
130 135 140

Lys Arg Gly Thr Pro Arg Thr Leu Lys Trp Ile Arg Asn Phe RAsn
145 i50 155 160

3
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Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Gly Ala Ser Gly B3er
165 170 17%

Lys Asp Lys Lys Pro Asp Arg Met Asn Lys Gly Lys Leu Lys Ile Ala
180 185 1540

Pro Arg Glu His Glu Lys Asp Ser Lys Thr Lys Pro Pro Asp Ala Thr
195 200 205

ITle Val Val Giu Gly Val Lys Tyr Gin Ile Lys Lys Lys Gly Lys Val
210 215 220

Lys Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys Asn Lys Pro
225 230 235 240

Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Ala Val
245 250 255

Ile Thr Ile Leu Leu Tyr Gln Pro Val Ala Ala Glu Asn Ile Thr Gln
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260 . 265 270

Trp Asn Leu Ser Asp Asn Gly Thr Asn Gly Ile Gln Arg Ala Met Tyr
275 280 285

Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro Glu Lys Ile
250 295 300

Cys Lys Gly Val Pro Thr His Leu Ala Thr Asp Thr Glu Leu Lys Glu
305 310 315 320

Ile Arg Gly Met Met Asp Ala Ser Glu Arg Thr Asn Tyr Thr Cys Cys
325 33C 335

Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys Asn Trp Tyr
340 345 350

Asn Ile Asp Pro Trp Ile Gln Leu Met Asn Arg Thr Gln Thr Asn Leu
355 360 365

Thr Glu Gly Pro Pro Asp Lys Glu Cys Ala Val Thr Cys Arg Tyr Asp
370 375 380

Lys Asn Thr Asp Val Asn Val Val Thr Gln Ala Arg Asn Arg Pro Thr
385 390 395 400

Thr Leu Thr Glyv Cys Lys Lys Gly Lys Asn Phe Ser Phe Ala Gly Thr
405 410 415

Val Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile Leu
420 _ 425 430

Tyr Gly Asp His Glu Ber Gly Ser Leu Leu Gln Asp Thr Ala Leu Tyr
435 4490 445

Leu Leu Asp Gly Met Thr Asn Thr Ile Glu Asn Ala Arg Gln Gly Ala
450 455 460

Ala Arg Val Thr Ser Trp Leu Gly Arg Gln Leu Ser Thr Ala Gly Lys
465 470 475 480

Lys Leu Glu Arg Arg Ser Lys Thr Trp Phe Gly Ala Tyr Ala Leu Ser
485 490 495
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Pro Tyr Cys Asn Val Thr Arg Lys Ile Gly Tyr Ile Trp Tyvr Thr Asn
500 505 510

Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Ile Gly Pro
515 520 525

Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His Glu Met
530 535 540

Gly Gly His Leu Ser Glu Phe Leu Leu Leu Ser Leu Val Ile Leu Ser
545 550 : 555 560

Asp Phe Ala Pro Giu Thr Ala Ser Thr Leu Tyr Leu ITle Leu His Tyr
565 570 575

ARia Ile Pro Gln Ser His Glu Glu Pro Glu Gly Cys Asp Thr Asn Gln
580 585 580

Leu Asn Leu Thr Val Lys Leu Arg Thr Glu Asp Val Val Pro Ser Ser
595 600 605

Val Trp Asn Ile Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp Pro
610 615 620

Tyr Glu Thr Lys Val Ala Leu Leu Phe Glu Glu Ala Gly Gin Val Ile
625 630 635 540

Lys Leu Val Leu Arg Ala Leu Arg &sp Leu Thr Arg Val Trp &Asn Ser
645 650 655

Ala Ser Thr Thr Ala Phe Leu Ile Cys Leu Ile Lys Val Leu Arg Gly
660 665 670

Gln Val vVal Gln Gly Ile Ile Trp Leu Leu Leu Val Thr Gly Ala Gln
675 680 685

Gly Arg Leu Ala Cys Lys Glu Asp Tyr Arg Tyr Ala Ile Ser Ser Thr
690 695 700

Asn Glu Ile Gly Leu Leu Gly Ala Glu Gly Leu Thr Thr Thr Trp Lys
705 710 715 T20

Gilu Tyr Ser His Gly Leu Gln Leu Asp Asp Gly Thr Val Lys Ala Val
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V25 730 735

Cys Thr Ala Gly Ser Phe Lys Val Thr Ala Leu Asn Val Val Ser Arg
740 745 750

Arg Tyr Leu Ala Ser Leu His Lys Arg Ala Leu Pro Thr Ser Val Thr
755 760 765

Phe Glu Leu Leu Phe Asp Gly Thr Asn Pro Alzs Ile Glu Glu Met Asp
770 775 780

Asp Asp Phe Gly Phe Gly Leu Cys Pro Phe Asp Thr Ser Pro Val Ile
785 750 795 800

Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Tyr Leu
805 810 815

Val Cys Pro Ile Gly Trp Thr Gly Val Val Gilu Cys Thr Ala Val Ser
820 825 830

Pro Thr Thr Leu Arg Thr Glu Val Val Lys Thr Phe Arg Arg Asp Lys
835 840 845

Pro Phe Pro His Arg Val Asp Cys Val Thr Thr Tle Val Glu Lys Glu
850 855 860

Asp Leu Phe His Cys Lys Leu Gly Gly Asn Trp Thr Cys Val Lys Gly
B65 870 875 880

Asp Pro Val Thr Tyr Lys Gly Gly Gln Val Lys Gln Cys Arg Trp Cys
885 890 895

Gly Phe Glu Phe Lys Glu Pro Tyr Gly Leu Prc His Tyr Pro Ile Gly
9¢0 805 210

Lys Cys Ile Leu Thr Asn Glu Thr Gly Tyr Arg Val Val Asp Ser Thr
815 820 925

Asp Cys Asn Arg Asp Gly Val Val Ile Ser Thr Glu Gly Glu His Giu
930 935 540

Cys Leu Ile Gly Asn Thr Thr Val Lys Val His Ala Leu Asp Glu Arg
945 950 955 960
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Leu Gly Pro Met Pro Cys Arxg Pro Lys Glu Ile Val Ser Ser Glu Gly
965 870 975

Pro Val Arg Lys Thr Ser Cys Thr Phe Asn Tyr Thr Lys Thr Leu Arg'
980 985 290

Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met Leu
995 1000 1005

Lys Gly Glu Tyr Gln Tyr Trp Phe Asn Leu Asp Val Thr Asp His
1010 1015 1020

His Thr Asp Tyr Phe Ala Glu Phe Val Val Leu Val Val Val Ala
1025 1G30 1035

Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Ile Val Thr Tyr Ile
1040 1045 1050

Ile Leu Thr Glu Gln Leu Ala BAla Gly Leu Gln Leu Gly Gln Gly
1055 1060 1065

Glu val Val Leu Ile Gly Asn Leu Ile Thr His Thr Asp Asn Giu
1070 1075 1080

Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Val Ile Arg Asp Glu
1085 1090 1085

Pro Ile Lys Lys Trp Ile Leu Leu Leu Phe His Ala Met Thr Asn
1100 1105 11106

Asn Pro Val Lys Thr Ile Thr Val Ala Leu Leu Met Ile Ser Gly
1115 1120 1125

Val Ala Lys Gly Gly Lys Ile Asp Gly Gly Trp Gln Arg Gln Pro
1130 1135 11490

val Thr Ser Phe Asp Ile Gln Leu Ala Leu Ala Val Val Val Val
1145 1150 1155

Val Val Met Leu Leu Ala Lys Arg Asp Pro Thr Thr Phe Pro Leu
11690 1165 1170

Val Ile Thr Val Ala Thr Leu Arg Thr Ala Lys Ile Thr Asn Gly
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1175 1180 1185

Phe Ser Thr Asp Leu Val Ile Ala Thr Val Ser Alsz Ala Leu Leu
1180 1185 1200

Thr Trp Thr Tyr Ile Ser Asp Tyr Tyr Lys Tyr Lys Thr Trp Leu
1205 1220 1215

Gln Tyr Leu Val Ser Thr Val Thr Gly Ile Phe Leu Ile Arg Val
1220 1225 1230

Leu Lvs Gly Ile Gly Glu Leu Asp Leu His Ala Prc Thr Leu Pro
1235 1240 1245

Ser His Arg Pro Leu Phe Tyr Tle Leu Val Tyr Leu Ile Ser Thr
1250 1255 1260

Ala Val Val Thr Arg Trp Asn Leu Asp Val Ala Gly Leu Leu Leu
1265 1270 1275

Gln Cys Val Pro Thr Leu Leu Met Val Phe Thr Met Trp Ala Asp
1280 _ 1285 1290

Ile Leu Thr Leu Ile Leu Ile Leu Pro Thr Tyvr Glu ILeu Thr Lys
1295 1300 1305

Leu Tyr Tyr Leu Lys Glu Val Lys Ile Gly Ala Glu Arg Gly Trp
1310 1313 1220

Leu Trp Lys Thr Asn Tyr Lys Arg Val Asn Asp Ile Tyr Glu Val
1325 1330 1335

Asp Gln Thr Ser Glu Gly Val Tyr Leu Phe Pro Ser Lys Gln Arg
1340 1345 13590

Thr Ser Ala Ile Thr Ser Thr Met Leu Pro Leu Ile Lys Ala Ile
1355 1360 1365

Leu Tle Ser Cys Ile Ser Asn Lys Trp Gln Leu Ile Tyr Leu Leu
1370 1375 1380

Tyr Leu TIle Phe Glu Val Ser Tyr Tyr Leu His Lys Lys Val Ile
1385 1390 1395
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Asp Gilu TIle Ala Gly Gly Thr Asn Phe Val Ser Ar Leu Val Ala
1400 1405 1410

Ala Leu Ile Glu Val Asn Trp Ala Phe Asp Asn Glu Glu Val Lys
1415 1420 1425

Gly Leu Lys Lys Phe Phe Leu Leu Ser Ser Arg Val Lys Glu Leu
1430 1435 1440

Ile Ile Lys His Lys Val Arg Asn Glu Val Val Val 2Arg Trp Phe
1445 1459 1455

Gly Asp Glu Glu Ilie Tyr Gly Met Pro Lys Leu Ile Gly Leu Val
1460 1465 1470

Lys Ala Ala Thr Leu Ser Arg Asn Lys His Cys Met Leu Cys Thr
1475 1480 1485

Val Cys Glu Asp Arg Asp Trp Arg Gly Glu Thr Cys Pro Lys Cys
1490 1495 1500

Gly Arg Phe Gly Prc Pro vVal Val Cys Gly Met Thr Leu Ala Asp
1505 1510 1515

Phe Glu Glu Lys His Tyr Lys Arg Ile Phe Ile Arg Glu Asp Gln
1520 1525 1530

Ser Gly Gly Pro Leu BArg Glu Glu His Ala Gly Tyr Leu GIn Tyr
1535 1540 1545

Lys Ala Arg Gly Gln Leu Phe ILeu Arg Asn Leu Pro Val Leu Ala
1550 1555 1560

Thr Lys Val Lys Met Leu Leu Val Gly Asn Ileu Gly Thr Giu Ile
1565 1570 1575

Gly Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala Val
1580 1585 1590

Cys Lys Lys Val Thr Glu His Glu Arg Cys Thr Thr Ser Ile Met
1595 1800 1605

Asp Lys Leu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr
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1610 1615 1620

Pro Arg Ala Pro Val Arg Phe Pro Thr Ser Leu Leu Lys Ile Arg
1625 1630 1635

Arg Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile
1640 1645 1650

Ser Ser Val Asp His Val Thr Cys Gly Lys Asp Leu Leu Val Cys
1655 1640 1665

Rsp Thr Met Gly Arg Thr Arg Vval Val Cys Gln Ser Asn Asn Lys
1670 1675 1680

Met Thr Asp Glu Ser Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys
1685 16380 1695

Pro Glu Gly Ala Arg Cys Tyr Val Phe Asn Pro GIlu Ala Val Asn
1700 1705 1710

Ile Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly
1715 17290 1725

Gly Giu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe
1730 1735 1740

Asp Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile pPhe Glu
1745 1750 1755

Ala Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn
1760 1765 1770

Glu Asp Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val
1778 17890 1785

Ser Lys Ser Ala Thr Asp Leu Thr Glu Met Val Lys Lys Ile Thr
1790 1795 1800

Thr Met Asn Arg Gly Glu Phe Arg Gin Ile Thr Leu Ala Thr Gly
1805 1810 1815

2la Gly Lys Thr Thr Glu Leu Pro Arg Ser Val Ile Glu Glu Ile
1820 1825 1830
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Gly Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala
1835 1840 1845

Ala Glu Ser Val Tyr Gln Tyr Met Arg Gln ILys His Pro Ser Ile
1850 1855 1860

Ala FPhe Asn Leu Arg Ile Gly Glu Met Lys Glu Gly Asp Met Ala
1865 187¢C 1875

Thr Gly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Ser
1880 1885 1890

Gln Pre Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Phe Ile Phe
1895 1500 1805

Leu Asp Glu Tyr His Cys BAla Thr Pro Glu Gln Leu Ala Ile Met
1210 1815 1920

Gly Lys 1Ile His Arg Phe Ser Glu Asn Leu Arg Val Val Rla Met
1925 13830 1935

Thr Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His
1940 1945 1950

Pro Ile Giu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp
1955 1960 1965

[

Leu Gly Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys ITle Pro Va
1870 1975 1980

Glu Glu Met Lys Asn Asn Met Leu Val Phe Val Pro Thr Arg Asn
1585 1890 19895

Met Ala Val Glu Ala Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn
2000 2005 2010

Ser Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Ser Asn Leu Arg Val
2015 2020 2025

Val Thr Ser Gln Ser Pro Tyr Val Val Val ARla Thr Asn Ala Ile
2030 2035 2040

Glu Ser Gly Val Thr Leu Pro Asp Leu Asp Val Val Val Asp Thr
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2045 2050 : 2055

Gly 'Leun Lys Cys Glu Lys Arg Ile Arg Leu Ser Pro Lys Met Pro
2060 2065 2070

Phe Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu
2075 2080 2085

Gln Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg
2090 2085 2100

Tyr Tyr Arg Ser Gin Glu Thr Pro Val Gly Ser Lys Asp Tyr His
2105 2110 2115

Tyr Asp Leu Leu Gln Ala GIn Arg Tyr G Ile Glu &Asp Gly Ile
2120 2125 2130

i
e

Asn Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
2135 2140 2145

Tyr Glu Glu Asp Ser Leu Mét Ile Thr Gln Leu Glu ZIle Leu Asn
2150 2155 2160

Asn Leu Leu Ile Ser Glu Glu Leu Pro Met Ala Val Lys Asn Ile
2165 2170 2175

Met Ala Arg Thr Asp His Pro Glu Pro Ile Gin Leu Ala Tyr Asn
2180 2185 2190

Ser Tyr Glilu Thr Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn
2185 2200 2203

Gly Glu WVal Thr Asp Thr Tyr Asp Asn Tyr Thr Phe Leu Asn Ala
2210 2215 2220

Arg Lys Leu Gly Asp Asp Val Pro Pro Tyr Val Tyr Ala Thr Glu
. 222% 2230 2235

Asp Glu Asp Leu Ala Vval Glu Leu Leu Gly Leu Asp Trp Pro Asp
2240 2245 2250

Pro Gly Asn Gln Gly Thr Val Glu Ala Gly Arg Ala Leu Lys Gln
2255 2260 2265
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Val Val Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Val Ala Leu
2270 2275 2280

Phe Giy Tyr Val Gly Tyr Gln Ala Leu Ser Lys Arg His Ile FPro
2285 2290 2295

Val Val Thr Asp Ile Tyr Ser Val Glu Asp His Arg Leu Glu Asp
2300 2305 2310

Thr Thr His Leu Gln Tyr Ala Pro Asn Ala Ile Lys Thr Glu Gly
2315 2320 2325

Lys Glu Thr Glu Leu Lys Glu Leu Ala Gln Gly Asp Val Gin Arg
2330 2335 _ 2340

Cys Val Glu Ala Val Thr Asn Tyr Ala Arg Glu Gly Ile GIn Phe
2345 2350 2355

Met Lys Ser Gln Ala Leu Lys Val Arg Glu Thr Pro Thr Tyr Lys
2360 2365 2370

Glu Thr Met Asn Thr Val Ala Asp Tyr Val Lys Lys Phe Ile Glu
2375 2380 _ 238%

Ala Leu Thr Asp Ser Lys Glu Asp Ile Ile Lys Tyr Gly Leu Trp
2390 2395 2400

Gly Ala His Thr Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly
2405 2410 2415

His Glu Thr Ala Phe Ala Thr Leu Val val Lys Trp Leu Ala Phe
2420 2425 2430

Gly Gly Glu Ser Ile Ser Asp His Ile Lys Gln Ala Ala Thr Asp
2435 2440 2445

Leu Val Val Tyr Tyr Ile Ile RAsn Arg Pro Gln Phe Pro Gly Asp
2450 2455 2460

Thr Glu Thr Gln Gln Glu Gly Arg Lys Phe Val Ala BSer Leu Leu
2465 2470 2475

Val Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr Asn
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2480 2485 2480

Asn Leu Ser Lys Ile Val Giu Pro Ala Leu Ala Thr Leu Pro Tyr
2495 25040 2505 :

Ala Ala Lys Ala Leu Lys Leu Phe Ala Pro Thr Arg Leu Glu 3er
2510 2515 2520

Val Val 1Ile Leu Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ser Ile
2525 2530 2535

Arg Arg Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Val Ser Ala
2540 2545 2550

Ala Met Glu Tle Met Ser Gln Asn Pro Val Ser Val Gly Ile Ala
2555 2560 2565

Val Met TLeu Gly Val Gly Ala Val Ala Ala His Asn Ala Ile Glu
2570 2575 2580

Ala Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys
2585 2590 2595

Asn Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Ser
2600 2605 2610

Pro Glu TLys Ile Ile Met Ala Leu Phe Glu Ala Val Gin Thr Vval
2615 26290 2625

Gly Asn Pro Leu Arg Leu Val Tyr His Leu Tyr Gly Val Phe Tyr
2630 2635 2640

Lys Gly Trp Glu Ala Lys Glu Leu Ala Gln Arg Thr Ala Gly Arg
2645 2650 2655

Asn Leu Phe Thr Leu Ile Mest FPhe Glu Ala Val Glu Leu Leu Gly
2660 2665 2670

Val Asp Ser Glu Gly Lys Ile Arg Gln Leu Ser Ser Asn Tyr Ile
2675 2680 2685

Leu Glu Leu Leu Tyr Lys Phe Arg Asp Asn Ile Lys Ser Ser Val
2690 2685 2700
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Arg Glu Ile Ala JTle Ser Trp Ala Pro Ala Pro Phe Ser Cys Asp
2705 2710 2715

Trp Thr Pro Thr Asp Asp Arg TIle Gly Leu Pro His Asp Asn Tyr
2720 2725 2730

Leu Arg Val Glu Thr Lys Cys Pro Cys Gly Tyr Arg Met Lys Ala
2735 2740 2745

Val Lys Asn Cys Ala Gly Glu Leu Arg Leu Leu Glu Glu Gly
2750 2755 2760

3]
F.ml
r)

Ser Phe Leu Cys Arg Asn Lys Phe Gly Arg Gly Ser Gln Asn Tyr
2765 2770 2775

Arg Val Thr Lys Tyr Tyr Asp Asp Asn Leu Ser Giu Tie Lys Pro
2780 2785 2750

Val Ile BArg Met Glu Gly His Val Glu Leu Tyr Tyr Lys Gly Ala
2795 2800 2805

Thr Ile Lys Leu Asp Phe Asn Asn Ser Lys Thr Val Leu Ala Thr
2810 2815 2820

Asp Lys Trp Glu Val Asp His Ser Thr Leu Val Arg Ala Leu Lys
2825 2830 2835

Arg Tyr Thr Gly Ala Gly Tyr Arg Gly Ala Tyr Leu Gly Glu Lys
2840 2845 2850

Pro Asn His Lys His Leu Ile Gln Arg Asp Cys Ala Thr Leu Thr
2855 2860 2865

Lys Asp Lys Val Cys Phe ITle Lys Met Lys Arg Gly Cys Ala Phe
2870 2875 2880

Thr Tyr Asp Leu Ser Leu His Asn Leu Thr Arg Leu Ile Glu Leu
2885 2890 2895

Val His Lys Asn Asn Leu Glu Asp Arg Gilu Ile Pro Ala Val Thr
2900 2805 291¢C

Val Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Ile Gly
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2915 2920 2925

Thr Ile Lys Pro Thr Phe Gly Glu Lys Val Thr Pro Glu Lys Gln
2930 2935 2940

Glu Gi val val Leu Gln Pro Ala Val val val Asp Thr Thr Asp
2945 2950 2855

Val Ala Val Thr Val Val Gly Glu Thr Ser Thr Met Thr Thr Gly
2960 2965 2870

Glu Thr Pro Thr Thr Phe Thr Ser Leu Gly Ser Asp Ser Lys Val
2975 2980 2985

Arg Gin Val Leu Lys Leu Gly Val Asp Asp Gly Gln Tyr Pro Gly
2990 2895 3000

Pro Asn Gln Gln Arg Ala Ser Leu Leu Glu Ala Ile Gln Gly Val
/3003 3010 3015

Asp Glu Arg PFro Ser Val Leu Ile Leu Gly Ser Asp Lys Ala Thr
3020 3025 3030

Ser Asn Arg Val Lys Thr Ala Lys Asn Val Lys Ile Tyr Arg Ser
3035 3040 3045

Arg Asp FPro Leu Glu Leu Arg Glu Met Met Lys Ar Gly Lys Ile
3050 3055 3060

Leu Val Vval Ala Leu Ser Arg Val Asp Thr Ala Leu Leu Lys Phe
3065 3070 3075

Val Asp Tyr Lys Gly Thr Phe Leu Thr Arg Glu Thr Leu Glu Ala
3080 3085 3080

Leu Ser Leu Gly Lys Pro Lys Lys Arg Asp Ile Thr Lys Ala Glu
3095 3100 3105

Ala Gln Trp Leu Leu Arg Leu Glu Asp Gln Ile Glu Glu Leu Pro
3110 3115 3120

Asp Trp Phe Ala Ala Lys Glu Pro Ile Phe Leu Glu Ala Asn Ile
3125 3130 3135
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Lys Arg Asp iys Tyr Hisg Leu Val Gly Asp Ile Ala Thr Ile Lys
3140 3145 3150

Glu Lys Ala Lys Gln Leu Gly Ala Thy Asp Ser Thr Lys Ile Ser
3155 3160 3165

Lys Giu Val Gly Ala Lys Val Tyr Ser Met Lys Leu Ser Asn Trp
3170 3175 3180

Val Ile Gln Glu Glu Asn Lys Gln Gly Ser Leu Ala Pro Leu Phe
3185 3190 3195

Glu Glu Leu Leu Gln Gln Cys Pro Pro G Gly Gln Asn Lys Thr
3200 3205 3210

ot
g

Thr His Met Val Ser Ala Tyr Gin Leu Ala Gln Gly Asn Trp Val
3215 3229 3225

Pro Val Ser Cys His Val Phe Met Gly Thr Ile Pro Ala Arg Arg
3230 3235 3240

Thr Lys Thr His Pro Tyr Glu Ala Tyr Val Lys Leu Arg Glu Leu
3245 3250 3255

Val Asp Glu His Lys Met Lys Ala Leu Cys Gly Gly Ser Gly Leu
3260 3265 3270

Ser Lys His Asn Glu Trp Val Ile Gly Lys Val Lys Tyr Gln Gly
3275 3280 3285

Asn Leu Arg Thr Lys His Met Leu Asn Pro Gly Lys Val Ala Glu
3290 3295 3300

Gln Leu His Arg Glu Gly Tyr Arg His Asn Val Tyr Asn Lys Thr
3305 3310 3315

Ile Gly Ser Val Met Thr Ala Thr Gly Tle Axrg Leu Glu Lys Leu
3320 3325 3330

Pro Val WVal Arg Ala Gln Thr Asp Thr Thr Asn Phe His Gln Ala
3335 3340 3345

Ile Arg Asp Lys Ile Asp Lys Glu Glu Asn Leu Gln Thr Pro Gly
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3350 3355 3360

Leu His Lys . Lys Leu Met Glu Val Phe Asn Ala Leu Lys Arg Pro
3365 3370 3375

Glu Leu Glu Ala Ser Tyr Asp Ala Val Asp Trp Glu Glu Leu Glu
3380 3385 3390

Arg Gly Ile Asn Arg Lys &Gly Ala Ala Gly Phe Phe Glu Arg Lys
3385 3400 3405

Asn Ile Gly Glu Val Leu Asp Ser Glu Lys Asn Lys Val Glu Glu
3410 3415 3420

Val Ile Asp Ser Leu Lys Lys Gly Arg Asn Tle Arg Tyr Tyr Glu
3425 3430 3435

Thr Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp
3440 3445 3450

Thr Ala Gly Asp Phe Vval Asp Glu Lys Lys Pro ARrg Val Ile Gln
3455 3460 3465

Tyr Pro Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr
3470 3475 3480

Lys Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly
3485 3490 3485

Lys Thr Pro Leu Phe Gln Ile Phe Asp Lys Val Lys Lys Glu Trp
35006 3505 3510

Asp Gln Phe Gln ARsn Pro Val Ala Val Ser Phe Asp Thr Lys Ala
3515 3520 3525

Trp Asp Thr Gln Val Thr Thr Arg Asp Leu Glu Leu Ile Arg Asp
3530 3535 3540

Ile Gln Lys Phe Tyr Phe Lys Lys Lys Trp His Lys Phe Ile Asp
3545 3550 3555

Thr Leut Thr Lys His Met Ser Glu Val Pro Val Ile Ser Ala Asp
3560 3565 3570
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Gly Glu Val Tyr Ile Arg Lys Gly Gln Arg Gly Ser Gly Gln Pro
3575 3580 3585

Asp Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Val
3590 3585 3600

Tyr Ala Phe Cys Glu Ala Thr Gly Val Pro Tyr Lys Ser Phe Asp
3605 3610 3615

Arg Val Ala Lys Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile
3620 3625 3630

Thr Glu Arg Ala Leu Gly Glu Lys Phe Ala Ser Lys Gly Val Gln
3635 3640 3645

Ile Leu Tyr Glu &2la Gly Lys Pro Gln Lys TIle Thr Glu Gly Asp
3650 3655 3660

Lys Met Lys Val Ala Tyr Gln Phe Asp Asp Ile Glu Phe Cys Ser
3665 3670 3675

His Thr Pro Val Gln Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr
3680 3685 36590

Met Pro Gly Arg Asn Thr Thr Thr Ile Leu Ala Lys Met Ala Thr
3695 3700 3705

Arg Leun Asp Ser Ser Gly Glu Arg Gly Thr Ile Ala Tyr Glu Lys
3710 3715 3720

Ala Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu
3725 3730 3735

Ile Arg BArg Ile Cys Leu Leu Val Leu Ser Thr Glu Leu Gin Val
3740 3745 3750

Arg Prc Gly Lys Ser Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile

3755 37690 3765
Ser Ala Tyr Lys Glu Val ITle Gly His Asn Leu Phe Asp Leu Lys
3770 3775 3780

Arg Thr Ser Phe Glu Lys Leu Ala Lys Leu Asn Leu Ser Met Ser
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3785 3790 3795

Thr Leu Gly Val Trp Thr Arg His Thr Ser Lys Arg Leu Leu Gln
38060 3805 3810

Asp Cys Val Asn Val Gly Thr Lys Glu Gly Asn Trp Leu Val Asn
3815 3820 3825

Ala Asp Arg Leu Val Ser Ser Lys Thr Gly Asn Arg Tyr Ile Pro
3830 3835 3840

Gly Glu Gly His Thr Leu Gln Gly Lys His Tyr Glu Glu Leu Ile
3845 3850 3855

Let Ala Arg Lys Pro Ile Gly Asn Phe Glu Gly Thr Asp Arg Tyr
3860 3865 3870

Asn Leu Gly Pro Ile Val Asn Val Val Leu Arg Arg TLeu Lys Ile
3875 3880 3885

Met Met Met Ala Leu Ile Gly Arg Gly Vval

3880 3885
<210> 4
<211> 3898
<212> PRT

<213> BVDV
<450> 4

Met Glu Leu Ile Thr Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys
1 3 10 15

Pro Ala Gly Val Glu Glu Pro Val Tyr Asp Gln Ala Gly Asn Pro Leu
20 25 30

Phe Gly Glu Arg Gly Val Val His Pro Gln Ala Thr Leu Lys Leu Pro
35 40 45

His Lys Arg Gly Glu Ser Giu Val Pro Thr Asn Leu Ala Ser Leu Pro

Lys Arg Gly Asp Cys Arg Ser Gly Asn Ser Lys Gly Pro Val Ser Gly
85 70 75 80
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Ile Tyr Leu Lys Pro Gly Pro Leu Phe Tyr Gln Asp Tyr Lys Gly Pro
85 S0 95

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Gln Glu Thr Ser Met Cys
100 105 110

Glu Thr Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Ser Lys Leu
115 120 125

Tyr His Ile Tyr Val Cys Ile Asp Gly Cys Ile Ile Ile Lys Ser Ala
130 135 140

Thr Lys Asp His Gin Lys Val Phe Lys Trp Val His Asn Lys Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Thr Asn Ala Glu Gly Ala
165 170 175

Thr Arg Lys Lys Gln Gin Lys Pro Asp Arg Leu Glu Lys Gly Arg Met
1890 185 190

Lys Ile Thr Pro Lys Glu Ser Glu Lys Asp Ser Lys Thr Lys Pro Pro
195 200 205

Asp Ala Thr Ile Val Val Asp Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

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

Asn Lys Pro Gln Glu Ser Arg Lys Lys Leu Glu Lys ARla Leu Leu Ala
245 250 255

Trp Ala Ile Ile Ala Leu Val Leu Phe Asp Ile Ala Val Gly Glu Asn
260 265 270

Ile Thr Gln Trp Asn Leu Gln Asp Asn Gly Thr Glu Gly Ile Gln Arg
275 280 285

Ala Met Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro
290 295 300

Glu Lys Ile Cys Thr Gly Val Pro Ser His Leu Ala Thr Asp Thr Glu
305 310 315 320
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Leu Lys Ala Ile His Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 S 330 . 335

Thr Cys Cys Arg Lesu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Asn Trp Tyr Asn Ile Glu Pro Trp Ile Leu Leu Met Asn Lys Thr Gin
355 360 365

Ala Asn Leu Thr Glu Gly Gln Pro Pro RArg Glu Cys Ala val Thr Cys
370 375 380

Arg Tyr Asp Arg Asp Ser Asp Leu Asn Ile Val Thr Gln Ala Arg Asp
385 390 395 400

Ser Pro Thr Pro Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
4G5 410 i5

Ala Gly Val Leu Val Gln Gly Pro Cys Asn Phe Glu Ile Ala Ala Ser
420 425 430

Asp Val Leu Phe Lys Glu His Asp Cys Thr Gly Met Ile Gln Asp Thr
435 440 445

Ala His Tyr Leu Val Rsp Gly Leu Thr Asn Ser Leu Glu Ser Ala Axg
450 455 460

Gln Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Arg Gln Leu Arg Ile
465 470 475 480

Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Thr Trp Phe Gly Ala Tyr
485 450 485

Bla Ala Ser Pro Tyr Cys Glu Val Glu Arg Arg Leu Gly Tyr Ile Trp
500 505 510

Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile
515 520 525

Val Gly Pro Gly Lys Phe Asp Thr Asn Ale Glu Asp Gly Lys Leu Leu
530 535 540
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His Glu Met Gly Gly His Leu Ser Glu Val Leu Leu Leu Ser val Val
545 ‘ 550 555 560

Val Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Ile Val Tyr Leu Ile
565 570G 575

Leu His Phe Thr Ile Pro Gln Gly His Thr Asp Ile Glu Asp Cys Asp
580 585 590

Lys Asn Gln Leu Asn Leu Thr Val Gly Leu Thr Thr Ala Glu Val Vval
595 600 605

Pro Ser Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp
610 615 620

Trp Trp Pro Tyr Glu Thr Ala Thr Val Leu Val Phe Glu Glu Val Gly
625 630, 635 640

Gln Val Tle Lys Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg Ile
€45 650 655

Trp Thr Ala Ala Thr Thr Thr Ala Phe Leu Val Cys Met Val Lys Val
660 665 670

Val Arg Gly Gln Val Leu Gln Gly Ile Leu Trp Leu Met Leu Ile Thr
675 680 685

Gly Ala Gln Gly Tyr Pro Asp Cys Lys Pro Asp Phe Ser Tyr Ala Ile
690 595 700

Ala Lys Asn Asp Glu Ile Gly Pro Leu Gly Ala Thr Gly Leu Thr Thr
705 710 715 720

Gln Trp Tyr Lys Tyr Ser Asp Glu Met Arg Leu Gln Asp Thr Val Val
725 730 735

Thr Val Trp Cys Lys Asn Gly Glu Phe Arg His Leu Ile Thr Cys Glu
740 745 750

Arg Glu Ala Arg Tyr Leu Ala Ile Leu His Thr Arg Ala Leu Pro Thr
755 760 765

Ser Val Vval Phe Glu Lys Ile Ile Asn Gly Lys Glu Gln Glu Asp Ile
770 775 780
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Val Glu Met Ser Asp Asn Phe Glu Phe Gly Leu Cys Pro Cys Asp Ala
785 750 785 800

Lys Pro Leu Val Arg Gly Lys Phe Asn Val Thr Leu Leu Asn Gly Pro
805 810 815

Ala Phe Gln Met Val Cys Pro Ile Gly Trp Thr Gly Thr Val Ser Cys
820 825 830

Thr Leu Ala Asn Lys Asp Thr Leu Ala Thr Thr Val val Arg Thr Tyr
835 840 845

Lys Axrg Asp Lys Pro Phe Pro Tyr Arg Gln Gly Cys Ile Thr Gln Lys
850 855 860

Thr Ile Gly Glu Asp Leu Tyr Asp Cys Val Leu Gly Gly Asn Trp Thr
865 87C 875 88C

Cys Val Pro Gly Asn Gln Leu Arg Tyr Val Gly Gly Proc Val Glu Ser
B85 820 895

Cys Lys Trp Cys Gly Tyr Lys Phe Asp Lys Ser Glu Gly Leu Pro His
900 903 910¢

Phe Pro Ile Gly Lys Cys Lys Leu Lys Asn Glu Ser Gly Tyr Arg Gln
915 920 925

Val Asp Glu Thr Ser Cys Asn Arg Asp Gly Val Ala Ile Val Pro Sex
930 835 840

Gly Leu Val Lys Cys Lys Ile Gly BAsn Thr Val Val Gln Vel Ile Ala
945 950 855 960

Met Asp Asp Lys Leu Gly Pro Met Pro Cys Arg Pro His Glu Ile Ile
8965 870 8975

Ser Ser Glu Glv Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ala
880 985 980

Arg Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arg Asp Asn Tyr Phe Gln
985 1000 1605
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Gln Tyr Met Leu Lys Gly Glu Tyr Gln Tyr Trp Phe Asp Leu -Glu
1610 1015 1020

Ile Thr Asp His His Arg Asp Tyr Phe Ala Glu Ser Leu Leu Val
1025 _ 1030 1035

Ile Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu
1040 1045 1050

Val Thr Tyr Met Ile Leu Ser Glu Gln Met Thr Leu Gly Ala Gln
1055 1060 1065

Tyr Gly Ala Gly Glu Ile Val Met Met Gly Asn Leu Leu Thr His
1070 1075 1080

Asp Ser Ile Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu Leu
1085 1080 168:

Leu Arg Glu Glu Asn Ile Lys Lys Trp Val Ile Leu Ile Tyr His
1100 1105 1110

b=
bt
1]

Ile Val Met His Pro Leu Lys Ser Met Thr Val Ile Leu Leu
1115 11290 1125

Met Val Gly Gly Met Ala Lys Ala Glu Pro Asp Thr Gln Ser Tyr
1130 1135 1140

Leu Glu Arg Val Asp Leu Ser Phe Thr Met Ile Thr Leu Ile Val
1145 1150 1155

Val Gly Leu Val Ile Ala Arg Arg Asp Pro Thr val Val Pro Leu
11690 1165 1170

Val Thr Iile Val Ala 2la Leu Lys Ile Thr Gly Leu Gly Phe Gly
1175 1180 1185

Pro Gly Val Asp Val Ala Met Ala Val Leu Thr Leu Thr Leu Leu
1130 1195 1200

Met Val Ser Tyr Val Thr Asp Tyr Phe Arg Tyr Lys Arg Trp Leu
1205 1210 1215

Gln Cys Ile Leu Ser Leu Val Ala Gly Val Phe Leu Ile Arg Ser
1220 1225 1230
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Leu Lys His Leu Gly Glu Ile Glu Thr Pro Glu Leu Thr Ile Pro
1235 1240 12453 :

Asn Trp Arg Pro Leu Thr Phe Ile Leu Leu Tyr Leu Thr Ser Ala
1250 1255 1260

Thr val Val Thr Arg Trp Lys Val Asp Ile Ala Gly Ile Leu Leu
1265 1270 1275

Gln Gly Ala Pro Ile Leu Leu Leu Ile Ala Thr Leu Trp Ala Asp
1280 1285 1250

Phe Leu Thr Leu Val Leu Ile Leu Pro Thr Tyr Glu Leu Val Lys
1295 1300 1305

Leu Tyr Tyr Leu Lys Asn Ile Lys Thr Asp Val Giu Arg Ser
1310 1315 1320

i
4
hei

Leu Gly Gly Leu Asp Tyr Lys Thr Ile Asp Ser Val Tyr Asp Val
1325 1330 1335

Asp Glu Ser Gly Glu Gly Val Tyr Leu Phe Pro Ser Arg Gln Asp
1340 1345 1350

Gly Lys Lys Asn Thr Ser Ile Leu Leu Pro Leu Ile Arg Ala Thr
1355 1360 1365

Leu Ile Ser Cys Val Ser Ser Lys Trxp Gln Met Val Tyr Met Ala
1370 1375 1380

Tyr Leu Thr Leu Asp Phe Met Tyr Tyr Meit His Arg TLys Val Ile
1385 1390 1385

Glu Glu Ile Ser Gly Gly Thr 2&sn Val Ile Ser Arg Val Ile Ala
1400 140G5 1410

Ala Leu Ile Glu Leu Asn Trp Ser Met Glu Glu Glu Glu Ser Lys
1415 1420 1425

Gly Leu Lys Lys Phe Phe Val Leu Ser Gly Arg Val Arg Asn Leu
1430 1435 1440
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Ile Ile Lys His Lys Val Arg Asn Gln Thr Vval Ala Ser Trp Tyr
1445 1450 1455

Gly Glu Glu Glu Vval Tyr Gly Leu Pro Lys Val Val Thr Ile Ile
1460 1465 1470

Arg Ala Cys Thr Leu Asn Lys Asn Lys His Cys Ile 1Ile Cys Thr
1475 1480 1485

Val Cys Glu Ala Lys Lys Trp Lys Gly Gly Asn Cys Pro Lys Cys
1490 1495 1500

Gly Arg His Gly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp
1505 1510 1515

Phe Glu Glu Arg His Tyr Lys Arg Ile Phe Ile Arg Glu Gly Thr
1520 1525 1530

Phe Glu Gly Pro Phe Arg Gin Glu Tyr Asn Gly Phe Val Gln Tyr
1535 1540 1545

Ala Ala Arg Gly Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala
1550 1555 1560

Thr Lys Val Lys Met Leu Met Val Gly Asn Leu Gly Glu Glu Ile
1565 : 1570 1575

Gly Asp Leu Glu His Leu Gly Trp Ile Leu Arg Gly Pro Ala Val
1580 1585 1590

Cys Lys Lys Ile Thr Glu His Glu Lys Cys His Val Ser Ile Leu
1595 1600 1605

Asp Lys Leu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr
1610 1615 1620

Pro Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg
1625 1630 1635

Arg Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln &ly Gly Ile
1e40 1645 1650

Ser Ser Val Asp His Val Thr 2ala Gly Lys Asp Leu Leu Val Cys
1655 1660 1665
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Asp Ser Met Gly Arg Thr Arg Val Val Cys Gin Ser Asn Asn Lys
1670 ' 1875 1680

Leu Thr Asp Glu Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys
1685 15690 1695

Pro Asp Gly Ala Arg Cys Tyr Val Leu BAsn Pro Glu Ala Val Asn
1700 1705 1710

Ile Ser Gly Ser Lys Gly Ala Val Val His Leu Gln Lys Thr Gly
1718 1720 1725

Gly Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe
1730 1735 174¢

Asp Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Tyr Glu
1745 1750 1755

Ala Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn
1760 1765 1770

Giu Glu Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val
1775 1780 178%

Ser Lys Ser Thr Ala Asp Leu Thr Glu Met Val Lys Lys Ile Thr
i179¢C 1795 18040

Ser Met Asn Arg Gly Asp Phe Lys Gln Ile Thr Leu Ala Thr Gly
1805 1810 1815

Ala Gly Lys Thr Thr Glu Leu Proc Lys &la Val Ile Glu Glu Ile
1820 1825 1830

Gly Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala
1835 1840 1845

Ala Glu Ser Val Tyr Gln Tyr Met Arg Leu Lys His Pro Ser Ile
1850 1855 1860

Ser Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala
1865 1870 1875
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Thr Gly 1Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Glin
188C 1885 1880

Gln Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe
1885 19G0 19035

Leu Asp Glu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Val Ile
1210 1915 1820

Gly Lys Ile His Arg Phe Ser Glu Ser Ile Arg Val Val Ala Met
1925 1930 19835

Thr Ala Thr Pro Ala Gly Ser Val Thr Thr Thr Gly Gln Lys His
13840 1945 1850

Pro Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp
1955 1960 13865

Leu Gly 8er Gln Phe Leu Asp Ile Bla Gly ILeu Lys Ile Pro Val
1870 1975 1980

Glu Glu Met Lys Gly Asn Met ILeu Val Phe Val Pro Thr Arg Asn
1985 1990 1995

Met Ala Val Asp Val Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn
2000 2005 2010

Ser Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Alz Asn Leu Arg Val
2015 2020 2025

Val Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn Ala Ile
2030 2035 2040

Glu Ser Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr
2045 2050 2055

Gly Leu Lys Cys Glu Lys Arg Val Arg Val Ser Ser Lys Ile Pro
2060 2063 2070

Phe Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Val Gly Glu
2075 2080 . 2085

Gln Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg
2090 2085 2100
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Tyr Tyr Arg Ser Gln Glu Thr Ala Thr Gly Ser Lys Asp Tyr His
2105 2110 2115

Tyr Asp Leu Leu &ln Ala Gln Brg Tyr Gly Ile Glu Asp Gly Ile
2120 2125 2130

Asn Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
2135 2140 2145

Tyr Glu Glu Asp Ser Leu Leu ITle Thr Gln Leu Glu Ile Leu Asn
2150 2155 2160

Asn Leu Leu Ile Ser Glu Asp Leu Pro Ala Ala Val Lys Asn Ile
2165 2170 2175

Met Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn
2180 185 2180

Ser Tyr Glu Val Gln Val Prce Val Leu Phe Pro Lys
2195 2200 2205

|
-
0]

Arg Asn

Gly Glu Val Thr Asp Thr Tyr Glu Asn Tyr Ser Phe Leu Asn Ala
2210 2215 2220

Arg Lys Leu Gly Glu Asp Val Pro Thr Tyr Ile Tyr Ala Thr Glu
2225 2230 2235

sp Glu Asp Leu Ala Val Asp Leu Leu Gly Leu Asp Trp Fro Asp
2240 2245 2250

Pro Gly Asn Gln Gln Val Val Giu Thr Gly Lys Ala Leu Lys Gln
2255 2260 2265

Val Val Gly Leu Ser Ser Ala Glu Asn Ala Leu Leu Ile Ala Leu
2270 22715 2280

Phe Gly Tyr Val Gly Tyr Gln Ala Leu Ser Lys Arg His Val Pro
2285 2290 2295

Met Ile Thr Asp Ile Tyr Thr TIle Glu Asp Gln Arg Leu Glu Asp
2300 2305 2310
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Thr Thr His Leu Gln Tyr Ala Pro Asn Ala Ile Arg Thr Glu Gly
2315 2320 2325

Lys Glu Thr Glu Leu Lys Glu ILeu Ala Val Gly Asp ILeu Asp Lys
2330 2335 2340

Ile Met Gly Ser Ile Ser Asp Tyr Ala Ser Gly Gly Leu Glu Phe
2345 2350 ' 2355

Val Arg Ser Gln Ala Glu Lys Ile Arg Ser Ala Pro Thr Phe Lys
2360 2365 2370

Glu Asn Val Glu Thr Ala Lys Gly Tyr Val Gln Lys Phe Ile Asp
2375 2380 2385

2la Leu Tle Glu Asn Lys Glu Thr Ile Ile Arg Tyr Gly Leu Trp
2390 2395 2400

Gly Thr His Thr Ala Leu Tyr Lys Ser Ile Ala Ala Arg Leu Gly
2405 ' 2410 2415

His Glu Thr Ala Phe Ala Thr Leu VvVal Val Lys Trp Leu
2420 2425 2430

Phe

‘}‘;_\
ot
J4H

Gly Gly Glu Ser Val Ser Asp His val Arg Gln Ala Ala Val Asp
2435 2440 2445

Leu Val Val Tyr Tyr Val Met Asn Lys Pro Ser Phe Pro Gly Asp
2450 2455 2460

Ser Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe
2465 2470 2475

Ile Ser Ala Leu Ala Thr Tyr Thr Tyr Lvs Ser Trp Asn Tyr His
2480 _ 2485 2490

Asn Leu Ser Lys Val Val Glu Pro Ala Leu Ala Tyr Leu Proc Tyr
2495 2500 2505

Ala Thr Ser Ala Leu Lys Met Phe Thr Pro Thr Arg Leu Glu Ser
2510 2515 2520

Val Val TIle Leu Ser Thr Thr Ile Tyr Lys Thr Tyr Leu Ser Ile
2525 2530 2535
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Arg Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile 3Ser Ala
2540 2545 2550

Ala Met Glu Ile Leu Ser Gln Asn Pro Val Ser Val Gly Ile Ser
2555 2560 2565 -

Val Met Leu Gly Val Gly Ala Ile Ala Rla His Asn &la Ile Glu
2570 2575 2580

Ser Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys
2585 2590 2595

Asn Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn
2600 2605 2610

Pro Glu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile
2615 2620 2625

Gly Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly WVal Tyr Tyr
2630 2635 2640

Lys Gly Trp Glu Ala Lys Glu Leu Ser Glu Arg Thr Ala Gly Arg
2645 2650 2855

e

Asn Leu Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu Gly
2660 2665 2670

Met Asp Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr Ile
2675 2680 2685

Leu Asp Leu Ile Tyr Ser Leu His Lys Glrn Ile Asn Arg Gly Leu
2690 2685 2700

Lys Lys Ile Val Leu Gly Trp Ala Pro Ala Pro Phe Ser Cys Asp
2705 2710 2715

Trp Thr Pro Ser Asp Gly Arg Ile Arg Leu Pro Thr Asp Asn Tyr
2720 2725 2730

Leu Arg Val Glu Thr Lys Cys Pro Cys Gly Tyr Glu Met Lys Ala
2735 2740 2745
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Leu Arg Asn Val Ser Gly Ser Leu Thr Lys Val Glu Glu Lys Gly
2750 2753 2760

Pro Phe Leu Cys Arg Asn Arg Pro Gly Arg Gly Pro Val Asn Tyr
2765 2770 2775

[}

Arg Val Thr Lys Tyr Tyr Asp Asp Asn Leu Thr Glu Ile Lys Pro
2780 2785 2790

Val Ala Lys Leu Glu Gly Leu Val Glu His Tyr Tyr Lys Gly Val
2795 2800 2805

Thr Ala Arg Ile Asp Tyr Asp Lys Gly Lys Met Leu Val Ala Thr
2810 2815 2820

Asp Lys Trp Glu Val Glu His Gly Thr Val Thr Arg Leu Ala Lys
2825 2830 2835

Arg Tyr Ser Gly Val Gly Phe Lys Gly Ala Tyr Leu Gly Asp Glu
2840 2845 2850

Pro Asn Tyr Arg Asp Leu Val Glu Arg Asp Cys Ala Thr Ile Thr
2855 2860 2865

Lys Asn Thr Val Gln Phe Leu Lys Met Lys Lys Gly Cys Rla Fhe
2870 2875 2880

Thr Tyr Asp Leu Thr Leu Ser Asn Leu Thr Arg Leu Ile Giu Leu
2885 2890 2895

Val His Arg Asn Asn Leu Glu Glu Lys &Asp Ile Pro Ala Ala Thr
2900 2805 2910

Val Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly
2915 2920 ‘ 2925

Thr Ile Arg Pro Val Leu Gly Glu Arg Val Ile Ala Asp Pro Val
2930 2935 2940

Val Asp Val Asn Leu Gln Pro Glu Val Gln Val Asp Thr Ser Glu
2945 2950 2955

Val Gly 1Ile Leu Val Gly Lys Ala Ala Leu Met Thr Thr Gly
2960 2985 2870

1
o
find
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Thr Thr Pro Val Val Glu Lys Thr Glu Pro Ser Ala Ser Ala Ser
2975 2980 2985

Pro Ser Ser Ile Lys Ile Gly Leuw Asp Gln Gly Ser Tyr Pro Gly
2990 2995 3000

Pro Gly Leu Gln Asp Arg Thr Leu Val Asp Glu Ile His Ser Lys
3005 3010 3015

Asp Glu Arg Pro Phe Val Leu Val Leu Gly Ser Lys Asn Ser Met
3020 3025 3030

Ser Asn Arg Ala Lys Thr Ala Lys Asn Ile Asn Leu Tyr Thr Gly
3035 3040 3045

Lys Asp Pro Arg Glu Ile Arg Asp Leu Met Ala Gln Gly Arg Met
3050 3055 3060

Leu

)
‘,..J
o

Leu Val Val Ala Leu Arg Gly Phe Asn Pro Giu Leu Ser
3065 307¢C 3075

Val Asp Phe Lys Gly Thr Phe Leu Asp Arg Glu Ala Leu Glu Ala
3080 3085 3090

Leu S5er Leu Gly Arg Pro Arg Pro Lys Gln Val Thr Thr Ser Thr
3095 3100 3105

Val Arg Glu Leu Leu Glu Gln Glu Glu Gln Val Glu Val Pro Asn
3110 3115 3120

Trp Phe Gly Ala Asp Aép Pro Val Phe Leu Glu Val Ala Leu Lys
3125 3130 3135

Gly Asp Lys Tyr His Leu Val Gly Asp Val Asp Lys Val Lys Asp
314¢ 3145 3150

Gin Ala Lys Gly Leu Gly Ala Thr Asp Gln Thr Arg Ile Val Lys
3155 ' 3160 3165

Glu Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp FPhe
3170 3175 3180
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Leu Gln Ala Ser Asn Lys GIn Met Ser Leu Thr Pro Leu Phe Glu
3185 3180 3185

Glu Leu Leu Leu Arg Cys Pro Pro Lys Ala Lys Asn  Asn Lys Gly
3200 3205 3210

His Met Ala Ser Ala Tyr Gln Leu Ala Glan Gly Asn Trp Glu Pro
3215 3220 3225

Leu Asp Cys Gly Val Tyr Leu Gly Thr Ile Pro Ala Arg Arg Val
3230 3235 3240

Lys Ile His Pro Tyr Glu Ala Tyr Leu Lys Leu Lys Asp Leu Leu
3245 3250 3255

Glu Glu Glu Glu Lys Lys FPro 1Lys Ser Arg Asp Thr 'val Ile Arg
3260 3265 3270

Glu His Asn Lys Trp Ile Leu Lys Lys Val Arg His Gln Gly Asn
3275 328¢ 3283

Leu Asn Thr Lys Lys Ile Leu Asn Pro Gly Lys Leu Ser Glu Gln
3290 3295 3300

Leu Asp Arg Glu Gly His Lys Arg Asn Ile Tyr Asn Asn Gin Ile
3305 3310 3315

Gly Thr Ile Leu Thr Gly Ala Gly Val Arg Leu Glu Lys Leu
3320 3325 3330

o
"
Q

Val Val Arg Rla Gln Thr Asp Thr Lys Ser Phe His Glu Ala Ile
3335 3340 3345

Arg Asp Lys Ile Asp Lys Asn Glu Asn Gln Gln Ser Pro Gly Leu
3350 3355 3360

His Gly Lys Leu Leu Glu Ile Phe His Thr Ile Ala Gln Pro Ser
3365 3370 3375

Leu Arg His Thr Tyvr Gly Glu Val Thr Trp Glu Gln Leu Glu Ala
3380 3385 3390

Gly Ile Asn Axrg iys Gly Ala Ala Gly Phe Leu Glu Lys Lys Asn
3385 3400 3405
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val Gly Glu Val Leu Asp Ser Glu Lys His Leu Val Glu Gin Leu
3410 3415 3420

Ile Arg Asp Leu Lys Ala Gly Arg Lys Ile Arg Tyr Tyr Glu Thr
3425 3430 3435

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Gln
3440 3445 3450

Ala Gly Asp Leu Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3455 3460 3465

Pro Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr Asn
3470 3475 3480

Trp Val Lys Gln Gln Pro Val Val Ile Pro Gly Tyr Glu Gly Lys
3485 3450 3495

Thr Pro Leu Phe Asn Ile Phe BAsn Lys Val Arg Lys Glu Trp Asp
3500 3505 3510

Leu Phe Asn Glu Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp
3515 3520 3525

Asp Thr Gln Val Thr Ser Lys Asp Leu Arg Leu Ile Gly Glu Ile
3530 3535 3540

Gln Lys Tyr Tyr Tyr Arg Lys Glu Trp His Lys Phe Ile Asp Thr
3545 3550 3555

Ile Thr Asp His Met val Glu Val Pro Val Ile Thr Ala Asp Giy
3560 3565 3570

Glu Val Tyr Ile Arg Asn Gly Gln Arg Gly Ser Gly Gln Pro Asp
3575 3586 3585

Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Met Tyr
3590 3595 3600

Ala Phe Cys Glu Ser Thr Gly Ile Pro Tyr Lys Ser Phe Asn Arg
3605 3610 3615
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Val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr
3620 3625 3630

Glu Arg Gly Leu Gly Leu Lys Phe Ala Asn Asn Gly Met Gln Ile
3635 3640 3645

Leu His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gily Glu Arg
3650 3655 3660

Met Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His
3665 3670 3675

Thr Pro Val Pro Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr Met
3680 3685 3690

Bla Gly Arg Asp Thr Ala Ile Ile Leu Ser Lys Met Ala Thr Arg
3695 3700 3705

Leu Asp Ser Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala
3710 3715 3720

Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val
3725 3730 3735

Arg Arg Ile Cys Leu Leu Val Leu 3Ser Gln Gin Pro Glu Thr Ala
3740 3745 3750

Pro Ser Thr Gln Thr Thr Tyr Tyr Tyr Lys &ly Asp Pro Ile Gly
3755 3760 3765

Ala Tyr Lys Asp Val Ile Gly Lys Asn Leu Ser Glu Leu Lys Arg
3770 3775 3780

Thr Gly Phe Glu Lys Leu Ala Asn Leu Asn Leu Ser Leu Ser Thr
3785 3790 2785

Leu Gly Ile Trp Ser Lys His Thr Ser Lys Arg Ile Ile GIn Asp
3800 3805 3810

Cys Val Thr Ile Gly Lys Glu Glu Gly Asn Trp Leu Val Asn Ala
3815 3820 3825

Asp Arg Leu Ile Ser Ser Lys Thr Gly His Leu Tyr Ile Pro Asp
3830 3835 2840
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136C 135 140

Thr Lys Asp His Gin Lys Val Phe Lys Trp Val His Asn Lys Leu Asn
145 150 S 155 L1e0

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Thr Asn Ala Glu Gly Ala
165 170 175

Thr Arg Lys Lys Gin Gln Lys Pro Asp Arg Leu Glu Lys Gly Arg Met
180 185 180

Lys Ile Thr Pro Lys Glu Ser Glu Lys Asp Ser Lys Thr Lys Pro Pro
195 200 205

Asp Rla Thr Ile Val Val Asp Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

Gly Lys Val Lysg Ser Lys Asn Thr Gin Asp Gly Leu Tyr His Asn Lys
225 230 235 240

Asn Lys Pro Gln Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala
245 250 255

Trp Ala Ile Ile Ala Leu Val Leu Phe Asp Ile Ala Val Gly Glu Asn
260 265 270

Tle Thr Gln Trp Asn Leu Gln Asp Asn Gly Thr Giu Gly Ile Gln Arg
275 280 285

Ala Met Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro
290 295 300

Glu Lys Ile Cys Thr Gly Val Pro Ser His Leu Ala Thr Asp Thr Giu
305 310 315 326

Leu Lys Ala Ile His Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Asn Trp Tyr Asn Ile Glu Pro Trp Ile Leu Leu Met Asn Lys Thr Gln
355 360 365
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Ala Asn Leu Thr Glu Gly Gin Pro Pro Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Arg Asp Ser Asp Leu Asn Ile Val Thr Gln Ala Arg Asp
385 350 395 400

Ser Pro Thr Pro Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
405 4190 415

Ala Gly Val Leu Val Gln Gly Pro. Cys Asn Phe Glu Ile Ala Ala Ser
420 425 430

Asp Val Leu Phe Lys Glu His Asp Thr Gly Met Ile Gln Asp Thr Ala
435 440 445

His Tyr Leu Val Asp Gly Leu Thr Asn Ser Leu Glu Ser Ala Arg Gin
450 455 4560

Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Arg Gln Leu Arg Ile Leu
465 470 475 480

Gly Lys Lys Leu Glu Asn Lys Ser Lys Thr Trp Phe Gly Ala Tyr Ala
485 490 495

Ala Ser Pro Tyr Cys Glu Val Glu Arg Arg Leu Gly Tyr Ile Trp Tyr
500 505 510

Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Val
515 520 525

Gly Pro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Leu Leu His
530 535 540

Glu Met Gly Gly His Leu Ser Glu Val Leu Leu Leu Ser Val Val Val
545 550 555 560

Leu 3Ser Asp Phe Ala Pro Glu Thr Ala Ser Ile Val Tyr Leu Ile Leu
565 570 575

His Phe Thr Ile Pro Gln Gly His Thr Asp Ile Glu Asp Cys Asp Lys
580 585 580

Asn Gln Leu Asn Leu Thr Val Gly Leu Thr Thr Ala Glu Val val Pro



P01-238%-FF Boehringer Ingelheim Vetmedica GmbH

- 75/214

585 600 €05

Ser Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp Trp
610 615 620

Tvp Pro Tyr Glu Thr Ala Thr Val Leu Val Phe Glu Glu Val Gly Gln
625 630 635 640

Val Ile Lys Leu Val Leu Arg Ala Leu Arg Asp Leu Thr Arg Ile Trp
645 550 655

Thr Ala Ala Thr Thr Thr Ala Phe Leu Val Cys Met Val Lys Val Vval
660 665 670

Arg Gly Gln Val Leu Gln Gly Ile Leu Trp Leu Met Leu Ile Thr Gly
£75 680 685

Ala Gln Gly Tyr Pro Asp Cys Lys Pro Asp Phe Ser Tyr Ala Ile Ala
690 695 700

Lys Asn Asp Glu Ile Gly Pro Leu Gly Ala Thr Gly Leu Thr Thr Gln
705 710 715 T20

Trp Tyr Lys Tyr Ser Asp Glu Met Arg Leu Gln Asp Thr Val Val Thr
725 730 735

Val Trp Cys Lys Asn Gly Glu Phe Arg His Leu Ile Thr Cys Glu Arg
740 745 750

Glu Ala Arg Tyr Leu Ala Ile Leu His Thr Arg Ala Leu Pro Thr Ser
755 760 765

Val Val Phe Glu Lys Ile Ile Asn Gly Lys Glu Gln Glu Asp Ile Val
770 775 780

Glu Met Ser Asp Asn Phe Glu Phe Gly Leu Cys Pro Cys Asp Ala Lys
785 780 795 800

Pro Leu Val Arg Gly Lys Phe Asn Val Thr Leu Leu Asn Gly Pro Ala
805 810 815

Phe Gln Met Val Cys Pro Ile Gly Trp Thr Gly Thr Val Ser Cys Thr
820 825 830
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Leu Ala Asn Lys Asp Thr Leu Ala Thr Thr Val Val Arg Thr Tyr Lys
835 g40 845

Arg Asp Lys Pro Phe Pro Tyr Arg Gln Gly Cys Ile Thr Gln Lys Thr
850 855 860

Ile Gly Glu Asp Leu Tyr Asp Cys Val Leu Gly Gly Asn Trp Thr Cys
865 870 875 880

Val Pro Gly Asn Gln Leu Arg Tyr Val Gly Gly Pro Val Glu Ser Cys
885 890 895

Lys Trp Cys Gly Tyr Lys Phe Asp Lys Ser Glu Gly Leu Pre His Phe
900 905 910

Pro Ile Gly Lys Cys Lys Leu Lys Asn Glu Ser Gly Tyr Arg Gln Val
215 820 925

Asp Glu Thr Ser Cys Asn Arg Asp Gly Val Ala Ile Val Pro Ser Gly
930 935 940

Leu Val Lys Cys Lys Ile Gly Asn Thr Val val Gln Val Ile Ala Met
945 950 855 960

Asp Asp Lys Leu Gly Pro Met Pro Cys Arg Pro His Glu Ile Ile Ser
965 870 975

Ser Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ala Arg
980 985 840

Thr Leu Lys Asn Lys Phe Glu Pro Arg Asp Asn Tyr Phe Gln Gln
8995 1000 1005

r3
~
R

Tyr Met Leu Lys Gly Glu Tyr Gln Tyr Trp Phe Asp Leu Glu Ile
1010 1015 10290

Thr Asp His His Arg Asp Tyr Phe Ala Glu Ser Leu Leu Val Ile
1023 1030 1035

Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu Val
1040 1045 1050

Thr Tyr Met Ile Leu Ser Glu Gln Met Thr Leu Gly Ala Gln Tyr
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1055 1060 : 1065

Gly Ala Gly Glu Ile val Met Met Gly Asn Leu Leu Thr His Asp
1670 1075 1080

Ser Tle Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu Leu Leu
1085 1080 1085

Arg Glu Glu Asn Ile Lys Lys Trp Val Ile Leu Ile Tyr His Ile
1180 1105 1110

Ile Val Met His Pro Leu Lys Ser Met Thr Val Ile Leu Leu Met
1115 1120 1125

Val Gly Gly Met Ala Lys Ala Glu Pro Asp Thr Gln Ser Tyr Leu
1130 1135 1140

Glu Arg Val Asp Leu Ser Phe Thr Met Ile Thr Leu Ile Val Val
1145 1150 1155

Gly Leu WVal Ile Ala Arg Arg Asp Pro Thr Val Val Pro Leu Val
1160 1165 1170

Thr Tle Val Ala Ala Leu Lys Ile Thr Gly Leu Gly Phe Gly Pro
1175 1180 1185

Gly Val BAsp Val Ala Met Ala Val Leu Thr Leu Thr Leu Leu Met
1150 1195 1200

Val Ser Tyr Val Thr Asp Tyr Phe Arg Tyr Lys Arg Trp Leu Gln
1205 1210 1215

Cys Ile Leu Ser Leu Val Ala Gly Val Phe Leu Ile Arg Ser Leu
1220 1225 1230

[
o

Lys His Leu Gly Glu Ile Glu Thr Pro G Leu Thr TIle Pro Asn
1235 1240 1245

Trp Arg Pro Leu Thy Phe Ile Leu Leu Tyr Leu Thr Ser Ala Thr
1250 1255 1260

vVal Val Thr Arg Trp Lys Val Asp Ile Ala Gly Ile Leu Leu Gln
1265 1270 1275
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Gly Ala Pro Ile Leu Leu Leu Ile Ala Thr Leu Trp Ala Asp Phe
1280 1285 . 1290

Leu Thr Leu Val Leu Ile Leu Pro Thr Tyr Glu Leu Val Lys Leu
1295 1300 1305

Tyr Tyr Leu Lys Asn Ile Lys Thr Asp Val Glu Arg Sexr Trp Leu
1310 1315 1320

Gly Gly ZLeu Asp Tyr Lys Thr Ile Asp Ser Val Tyr Asp Val Asp
1325 1330 1335

Glu Ser Gly Glu Gly Vval Tyr Leu Phe Pro Ser Arg Gin Asp Gly
1340 1345 1350

Lys Lys Asn Thr Ser Ile Leu Leu Pro Leu Ile Arg Ala Thr Leu
1355 1360 1365

Ile Ser Cys Val Ser Ser Lys Trp &ln Met Val Tyvr Met Ala Tyr
1370 1375 1380

Leu Thr Leu Asp Phe Met Tyr Tyr Met His Arg Lys Val Ile Glu
1385 1330 1385

Glu Ile BSer Gly Gly Thr Asn Val Ile Ser Arg Val 1Ile Ala Ala
1400 1405 1410

Leu Ile Glu Leu Asn Trp Ser Met Glu Glu Glu Glu Ser Lys Gly
1415 1420 1425

Leu Lys Lys Phe Phe Val Leu S3Ser Gly Arg Val Arg Asn Leu Ile
1430 1435 1440

Ile Lys His Lys Val Arg Asn Gln Thr Val Ala Ser Trp Tyr Gly
1445 1450 1455

Glu Glu Glu Vval Tyr Gly Leu Pro Lys Val Val Thr Ile Ile Axg
1460 1465 1470

Ala Cys Thr Leu Asn Lys Asn Lys His Cys Tle Ile Cys Thr Val
1475 1480 1485

Cys Glu Ala Lys Lys Trp Lys Gly Gly Asn Cys Pro Lys Cys Gly
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1450 14385 1500

Arg His 'Gly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp Phe
1505 15190 1515

Glu Glu Arg His Tyr Lys Arg Ile Phe Ile Arg Glu Gly Thr Fhe
1520 1525 1530

Glu Gly Pro Phe Arg Gln Glu Tyr Asn Gly Phe Val Gln Tyr Ala
1535 1540 1545

Ala Arg Gly Gin Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr
1550 1555 1560

Lys Val Lys Met Leu Met Val Gly Asn Leu Gly Glu Gliu Ile Gly
1565 1570 1575

Asp Leu Glu His Leu Gly Trp Ile Leu Arg Gly Pro Ala Val Cys
1580 1585 1590

Lys Lys Ile Thr Glu His Glu Lys Cys His Val Ser Ile Leu Asp
1595 1600 1605

Lys Leu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr Pro
1610 1el5 1620

-
oy
[a]

Arg Ala Pro Val Arg Phe Pro Ala Leu Leu Lys Val Arg Arg
1625 1630 1635

~3
s
"

Gly Leu Glu Thr Gly Trp Ala Tyr His Gln Gly Gly Ile Ser
1640 1645 1650

Ser Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp
1655 1660 1665

Ser Met Gly Arg Thr Arg Val Val Cys Gin Ser Asn  Asnh Lys Leu
1670 1675 1680

Thr Asp Glu Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys Pro
1685 1690 1695

Asp Gly Ala Arg Cys Tyr Val Leu Asn Pro Gilu Ala Val Asn Ile
17090 1705 1710
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Ser Gly Ser Lys Gly ARla Val  Val His Leu Gln Lys Thr Gly Gly
1715 1720 1725

Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
1730 1735 1740

Leu Lys &Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Tyr Glu Ala

1745 1750 1755

Ser Ser Gly Arg Val vVal Gly Arg Val Lys Val Gly Lys Asn Glu
1760 1765 1770

Glu Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser
177% 1780 1785

Thr Ser

e
b
1

Lys Ser Thr Ala Asp Leu Thr Glu Met Val Lys Lys
1790 1795 1800

Met Asn Arg Gly Asp Phe Lys Gln Ile Thr Leu Ala Thr Gly Ala
1805 1810 1815

Gly Lys Thr Thr Glu Leu Prc Lys Ala Val Tle Glu Glu Ile Gly
1820 1825 1830

Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala Ala
1835 1840 1845

Glu Ser Val Tyr Gln Tyr Met Arg Leu Lys His Pro Ser Ile Ser
1850 1855 1860

Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala Thr
1865 1870 1875

Gly Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Mef Gln Gin
1880 1885 1880

Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu
1895 1900 1805

Asp Glu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Val Ile Gly
1810 1915 1820

Lys Ile His Arg Phe Ser Glu Ser Ile Arg Val Vval Ala Met Thr
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1825 1930 1935

Ala Thr Pro Ala Gly Ser Val- Thr Thr Thr Gly Gln Lys His Fro
1940 1545 1850

Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu
1955 1960 1865

Gly Ser Gln Phe Leu Asp Ile Ala Gly Leu Lys Ile Pro Val Glu
1970 1975 1980

Glu Met Lys Gly Asn Met Leu Val Phe Val Pro Thr Arg Asn Met
1985 1880 1985

Ala Val Asp Val Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser
2000 2005 2010

Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Ala Asn Leu Arg Val Val
2015 2020 2025

Thr Ser Gln Ser Pro Tyr Val Val Val 2la Thr Asn BAla Ile Glu
2030 2035 2040

Ser Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr Gly
2045 2050 2055

Leu Lys Cys Glu Lys Arg Val BArg Val Ser Ser Lys ITle Pro Phe
2060 2085 2070

Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Val Gly Glu Gln
2075 2080 2085

Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr
2090 2085 2100

Tyr Arg Ser Gln Glu Thr Ala Thr Gly Ser Lys Asp Tyr His Tyr
2105 21140 2113

Asp Leu Leu Gln Ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile Asn
2120 2125 ' 2130

Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr
2135 2140 2145
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Glu Glu Asp Ser Leu Leu Ile Thr Gln Leu Glu Ile Leu Asn Asn
2150 2155 2160

Leu Leu Ile Ser Glu Asp Leu Pro Ala Ala Val Lys Asn Ile Met
2165 2170 2175

Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser
2180 2185 2190

Tyr Glu Val Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn Gly
2185 2200 2205

Giu Val Thr Asp Thr Tyr Glu Asn Tyr Ser Phe Leu Asn Ala Arg
2210 2215 2220

Lys Leu Gly Glu Asp Val Pro Thr Tyr Ile Tyr Ala Thr Glu Asp
2225 2230 2235

Glu Asp Leu Ala Val Asp Leu Leu Gly Leu Asp Trp Pro Asp Pro
2240 2245 2250

Gly Asn Gln Gln Val val Giu Thr Gly Lys Ala Leu Lys Gin Val
2255 2260 2265

Val Gly Leu Ser Ser Ala Glu Asn Ala Leu Leu Ile Ala Leu Phe
2270 2275 2280

Gly Tvr Val Gly Tyr Gln Alae Leu Ser Lys Arg His Val Pro Met
2285 2290 2295

Ile Thr Asp Ile Tyr Thr Ile Glu Asp Gln Arg Leu Glu Asp Thr
2300 _ 2305 2310

]
ot
o]

Thr His Leu Tyvr Ala Pro Asn Ala Ile Arg Thr Glu Gly Lys
2315 2320 2325

Glu Thr Glu Leu Lys Glu Leu Ala Val Gly Asp Leu Asp Lys Ile
2330 2335 2340

Met Gly .Ser Ile Ser Asp Tyr Ala Ser Gly Gly Leu Glu Phe Val
2345 2350 2355

Arg Ser Gln Ala Glu Lys Ile Arg Ser Ala Pro Thr Phe Lys Glu
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2360 2365 2370

Asn Val Glu Thr Ala Lys Gly Tyr Val Gln Lys Phe Ile Asp Ala
2375 2380 2385

Leu Ile Glu Asn Lys Glu Thr Ile Ile Arg Tyr Gly Leu Trp Gly
2390 2395 2400

Thy His Thr Ala Leu Tyr Lys Ser Ile Ala Ala Arg Leu Gly His
2405 2410 2415

Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe Gly
2420 2425 2430

Gly Glu Ser Val Ser BAsp His Val Arg Gln Ala Ala Val Asp Leu
2435 2440 2445

Val Val Tyr Tyr Val Met Asn Lys Pro Ser Phe Pro Gly Asp Ser
2450 2455 2460

Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe Ile
2465 24740 2475

Ser Ala Leu Ala Thr Tyvr Thr Tyr Lvs Ser Trp Asn Tyr His Asn
24890 2485 2490

Leu Ser Lys Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala
2495 2500 2505

Thr Ser Ala Leu Lys Met Phe Thr Pro Thr Arg Leu Glu Ser Val
2510 2515 2520

Val Ile Leu Ser Thr Thr Ile Tyr Lys Thr Tyr Leu Ser Ile Arg
2525 2530 2535

Lys Gly Lys Ser Asp Gly Leu Leu G Thr Gly Ile Ser Ala Ala
2540 2545 2550

ot
B

Met Glu Ile Leu Ser Gln Asn Pro Val Ser val Gly Ile Ser Val
2555 2560 2565

Met Leu Gly Val Gly Ala Ile Ala Ala His Asn Ala Ile Glu Ser
2570 2575 2580
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Ser Giu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn
2585 25%0 2595

Phe Leu Asp Gin Ala Ala Thr Asp Glu Leu Val Lys Glu Asn Pro
2600 2605 2610

Glu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Tle Gly
2615 2620 2625

Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr Lys
2630 2635 2640

Gly Trp Glu Ala Lys Glu Leu Ser Glu Arg Thr Ala Gly Arg Asn
2645 2650 2655

Leu Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu Gly Met
2660 2665 2670

Asp Ser Glu Gly Lys Ile Ar Asn Leu Ser Gly Asn Tyr Ile Leu
2675 _ 2680 2685

Rsp Leu Ile Tyr Ser Leu His Lys Gln Ile Asn Arg Gly Leu Lys
2690 2685 2700

Lys Ile Val Leu Gly Trp Ala Pro Ala Pro Phe Ser Cys Asp Trp
2705 2710 2715

Thr Pro Ser Asp Gly Arg Ile Arg Leu Fro Thr Asp Asn Tyr Leu
2720 2725 2730

Arg Val Glu Thr Lys Cys Pro Cys Gly Tyr Glu Met Lys Ala Leu
2735 27490 2745

Arg Asn Val Ser Gly Ser Leu Thr Lys Val Glu Glu Lys Gly Pro
2750 2755 2760

Phe Leu Cys Arg Asn Arg Pro Gly Arg Gly Pro Val Asn Tyr Arg
27765 2770 2775

Val Thr Lys Tyr Tyr Asp Asp Asn Leu Thr Glu Ile Lys Pro Val
2780 2785 2750

Ala Lys Leu Glu Gly Leu Val Glu His Tyr Tyr Lys Gly Val Thr
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2795 2800 2805

Ala Arg Ile Asp Tyr Asp Lys Gly Lys Met Leu Val Ala Thr Asp
2810 2815 2820

Lys Trp Glu Vval Glu His Gly Thr Val Thr Arg Leu Ala Lys Arg
2825 2830 2835

Tyr Ser Gly Val Gly Phe Lys Gly Ala Tyr Leu Gly Asp Glu Pro
2840 2845 2850

Asn Tyr Arg Asp Leu Val Glu 2Arg Asp Cys Ala Thr Ile Thr Lys
2855 2860 2865

Asn Thr Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2870 2875 2880

Tyr Asp Leu Thr Leu Ser Asn Leu Thr Arg Leu Ile Glu Leu Val
2885 2890 2895

His Ar Asn Asn Leu Glu Glu Lys Asp Ile Pro Ala Ala Thr Val
2500 2805 2910

Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly Thr
2915 2920 2925

Ile Arg FPro Val Leu Gly Glu &rg Val Ile ARla Asp Pro vVal Val
2930 2935 2949

Azp Val Asn Leu Gln Pro Glu Val Gln Val Asp Thr Ser Glu Val
2945 2950 2955

Gly Ile Thr Leu Val Gly Lyvs Ala Ala Leu Met Thr Thr Gly Thr
2960 29865 2970

Thr Pro Val Val Glu Lys Thr Giu Pro Ser Ala Ser Ala Ser Pro
2975 2980 2985

Ser Ser Ile Lys Ile Gly Leu Asp Gin Gly Ser Tyr Pro Gly Pro
2990 2895 30060

Gly Leu Gln Asp Arg Thr Leu Val Asp Glu Ile His Ser Lys Asp
3005 3010 3015
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Glu Arg Pro Phe Val Leu Val Leu Gly Ser Lys Asn Ser Met 3er
3020 3025 3030

Asn Arg Ala Lys Thr Ala Lys Asn Ile Asn Leu Tyr Thr Gly Lys
3035 3040 3045

2sp Prc Arg Glu Ile Arg Asp Leu Met Ala Gln Gly Arg Met Leu
3050 3055 3060

Val Val Ala Leu Arg Gly Phe Asn Pro Glu Leu Ser Glu Leu Val
3065 3070 3075

Asp Phe Lys Gly Thr Phe Leu Asp Arg Glu Ala Leu Glu Ala Leu
2080 3085 3080

Ser Leu Gly Arg Pro Arg Pro Lys Gln Val Thr Thr Ser Thr Vval
3085 3100 3105

Arg Glu Leu Leu Glu Gln Glu Glu Gin Val Glu Val Pro Asn Trp
3110 3113 3120

Phe Gly Ala Asp Asp Pro Val Phe Leu Glu Val Ala Leu Lys Gly
3125 3130 3135

Asp Lys Tyr His Leu Val Gly Asp Val Asp Lys Val Lys Asp Gln
3149 3145 3150

Ala Lys Gly Leu Gly Ala Thr Asp Glan Thr Arg Ile Val Lys Glu
3155 3160 3165

Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Phe Leu
3170 3175 3180

Gin Ala Ser Asn Lys Gln Met Ser Leu Thr Pro Leu Phe Glu Glu
3185 3190 3185

Leu Leu Leu Arg Cys Pro Pro Lys Ala Lys Asn Asn Lys Gly His
3200 3205 3210

Met Ala Ser Ala Tyr Gln Leu Ala Gin Gly Asn Trp Glu Pro Leu
3215 3220 3225

Agp Cys Gly Val Tyr Leu Gly Thr Iie Pro Ala Arg Arg Val Lys
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3230 3235 3240

Ile His Pro Tyr Glu Ala Tyr Leu Lys Leu Lys Asp Leu Leu Glu
3245 3250 3255

Glu Glu Glu Lys Lys Pro Lys Ser Arg Asp Thr Val Ile Arg Glu
3260 3285 3270

His Asn Lys Trp Ile Leu Lys Lys Val Arg His Gln Gly Asn Leu
3275 3280 3285

Asn Thr Lys Lys Ile Leu Asn Pro Gly Lys Leu Ser Glu Gln Leu
3290 3295 3300

Asp Arg Glu Gly His Lys Arg Asn Ile Tyr Asn Asn Gin Ile Gly
3305 3310 3315

et
o

Thr Ile Leu Thr Gly Ala Gly Val Arg Leu G Lys Leu Pro Vval
3320 3325 3330

Val Arg Ala Gln Thr Asp Thr Lys Ser Phe His Glu Ala Ile Arg
3335 3340 3345

Asp Lys Ile Asp Lys Asn Glu Asn Gln Gln Ser Pro Gly Leu His
3350 3355 3360

Gly Lys Leu Leu Glu Ile Phe His Thr Ile Ala Gin Pro Ser Leu
3365 3370 3375

Arg His Thr Tyr Gly Glu vVal Thr Trp Giu Gln Leu Glu Ala Gly
33840 3385 3390

Ile Asn Arg Lys Gly Ala Ala Gly Phe Leu Glu Lys Lys Asn Val
3395 34400 2405

Gly Glu Val Leu Asp Ser Glu Lys His Leu Val Glu Gln Leu Ile
3410 3415 3420

Arg Asp Leu Lys Ala Gly Arg Lys Ile Arg Tyr Tyr Glu Thr Als
3425 3430 3435

Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Gln Alas
3440 3445 3450
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Gly Asp Leu Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr Pro
3455 3460 3465

Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr Asn Trp
C 2470 3475 3480

Val Lys Gln Gln Pro Val Val Ile Pro Gly Tyr Glu Gly Lys Thr
3485 3490 3495

Pro Leu Phe Asn Ile Phe Asn Lys Val Arg Lys Glu Trp Asp Leu
3560 3505 3510

Phe Zsn Glu Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp Asp
3515 3520 3525

Thr Gln Val Thr Ser Lys Asp Leu Arg Leu Ile Gly Glu Tle
3530 3535 3540

0]
et
-

Lys Tyr Tyr Tyr Arg Lys Glu Trp His Lys Phe Ile Asp Thr Ile
- 3545 3550 3555

Thr Asp Hisg Met Val Glu Val Pro Val Ile Thr Ala Asp Gly Glu
3560 3565 3570

Val Tyr Ile Arg Asn Gly Gln Arg Gly Ser Gly Gln Pro Asp Thr
3575 3580 3585

Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Met Tyr Ala
3590 3535 3600

Phe Cys Glu Ser Thr Gly Ile Pro Tyr Lys Ser Phe Asn Arg Val
3605 . 3610 3615

Ala Arg TIle His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr Glu
3620 3625 3630

Arg Gly Leu Gly Leu Lys Phe Ala Asn Asn Gly Met Gln Ile Leu
3635 3¢40 3645

His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Glu Arg Met
3650 3655 3660

Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His Thr
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3665 3670 3675

Pro Val Preo Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr Met Ala
3680 3685 36890

Gly Arg Asp Thr Ala Ile Ile ILeu Ser Lys Met Ala Thr Arg Leu
3695 3700 3705

Asp Ser Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala Val
3710 3715 3720

Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val Arg
3725 3736 3735

Arg Ile <Cys Leu Leu Val Leu Ser Gln Gin Pro Glu Thr Ala Pro
3740 3745 3750

Ser Thr Gln Thr Thr Tyr Tyr Tyr Lys Gly Asp Pro Iie Gly Ala
3755 3760 3765

Tyr Lys Asp Val Ile Gly Lys Asn Leu Ser Glu Leu Lys Arg Thr
3770 3775 3780

Gly Phe Glu Lys Leu Ala Asn Leu Asn Leu Ser Leu Ser Thr Leu
3785 37390 3795

Gly Ile Trp Ser Lys His Thr Ser Lys Arg Ile Ile Gln Asp Cys
3800 3805 3810

Val Thr Ile Gly Lys Glu Glu Gly Asn Trp Leu Val Asn Ala Asp
3815 3820 3825

Arg Leu TIle Ser Ser Lys Thr Gly His Leu Tyr Ile Pro Asp Lys
3830 3835 3840

Gly Tyr Thr Leu Gln Gly Lys His Tyr Glu Gin Leu Gln Leu Gln
38453 3850 3855

Ala Arg Thr Ser Prc Ile Met Gly Val Gly Thr Glu Arg Tyr Lys
38640 3865 3870

Leu Gly Pro Ile Val Asn Leu Leu Leu Arg Arg Leu Lys Val Leu
3875 3880 3885
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Leu Met Ala Ala Val Gly Ala Ser Ser

3890 3895
<210> &
<211> 3898
<212> PRT

<Z13>» BVDV
<400> 6

Met Glu Leu Ile Thr Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys

Pro Ala Gly Val Glu Glu Pro Val Tyr Asp Gln Ala Gly Asn Pro Leu
20 25 30

Phe Gly Glu Arg Gly Val Val His Pro Gln Ala Thr Leu Lys Leu Pro
35 40 45

His Lys Arg Gly Glu Ser Glu Val Pro Thr Asn Leu Ala Ser Leu Pro
50 55 60

Lys Arg Gly Asp Cys Arg Ser Gly Asn Ser Lys Gly Pro Val Ser Gly
63 70 75 80

Ile Tyr Leu Lys Pro Gly Pro Leu Phe Tyr Gln Asp Tyr Lys Gly Pro
85 9C 95

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Gln Glu Thr Ser Met Cys
160 1C3 110

Glu Thr Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Ser Lys Leu
115 120 125

Tyr His Ile Tyr Val Cys Ile Asp Gly Cys Ile Ile Ile Lys Ser Ala
130 1358 140

Thr Lys Asp His Gln Lys Val Phe Lys Trp Val His Asn Lys Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Thr Asn Ala Glu Gly Ala
165 170 175

Thr Arg Lys Lys Gln Gln Lys Pro Asp Arg Leu Glu Lys Gly Arg Met
18¢ 185 180
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Lys Ile Thr Pro Lys Glu Ser Glu Lys Asp Ser Lys Thr Lys Pro Pro
195 200 205

Asp Ala Thr Ile val val Asp Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

Gly Lys’Val Lys Ser Lys Asn Thr Gln Asp Gly Leuw Tyr His Asn Lys
225 230 235 240

Asn Lys Pro Gln Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala
245 250 255

Trp Ala Ile Tle Ala Leu Val Leu Phe Asp Ile Ala Val Gly Glu Asn
' 260 265 270

Ile Thr Gln Trp Asn Leu Gln Asp Asn Gly Thr Glu Gly Ile Gln Arg
275 280 285

Ala Met Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Tle Trp Pro
290 295 300

Glu Lys Ile Cys Thr Gly Val Pro Ser His Leu Ala Thr Asp Thr Glu
305 310 315 320

Leu Lys Ala Ile His Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Asn Trp Tyr Asn Ile Glu Pro Trp Ile Leu Leu Met Asn Lys Thr Gln
355 360 365

Ala Asn Leu Thr Glu Gly Gln Pro Pro Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Arg Asp Ser Asp Leu Asn Ile Val Thr Gln Ala Arg Asp

-}

385 290 385 400

Ser Pro Thr Pro Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
405 410 415
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Ala Gly Val Leu Vval Gln Gly Pro Cys Asn Phe Glu Ile Ala Ala Ser
4290 425 430

Asp Val Leu Phe Lys Glu His Asp Ser Thr Gly Met Ile Gln Asp Thr
435 440 445

Ala His Tyr Leu Val Asp Gly Leu Thr Asn Ser Leu Glu Ser Ala Arg
450 455 460

Gln Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Arg Gln Leu Arg Ile
465 470 475 480

Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Thr Trp Phe Gly Ala Tyr
485 4390 495

Ala Ala Ser Pro Tyr Cys Glu Val Glu Arg Arg Leu Gly Tyr Ile Trp
500 505 510

Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile
515 520 525

val Gly Pro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Leu Leu
530 535 540

His Glu Met Gly Gly His Leu Ser Glu Val Leu Leu Leu Ser Val Val
545 550 555 560

Val Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Tle Val Tyr Leu Ile
565 570 575

Leu His Phe Thr Ile Pro Gln Gly His Thr Asp Ile Glu Asp Cys Asp
580 585 550

Lys Asn Gln Leu Asn Leu Thr Val Gly Leu Thr Thr Ala &lu Val Val
595 600 605

Pro Ser Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp
610 ©l5 620 '

Trp Trp Pre Tyr Glu Thr Ala Thr Val Leu val Phe Glu Glu Val Gly
625 630 635 640

Gln Val Ile Lys Leu Val Leu Arg Als Leu Arg Asp Leu Thr Arg Ile
645 650 655
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Trp Thr Ala Ala Thr Thr Thr Ala Phe Leu Val Cys Met Val Lys Val
660 - BES 670

Val Arg Gly Gln Val Leu Gln Gly Ile Leu Trp Leu Melt Leu Ile Thr
675 680 685

Gly Ala Gln Gly Tyr Pro Asp Cys Lys Pro Asp Phe Ser Tyr Rla Ile
680 695 7600

RAla Lys Asn Asp Glu Ile Gly Pro Leu Gly Ala Thr Gly Leu Thr Thr
705 710 715 720

Gln Trp Tyr Lys Tyr 3er Asp Glu Met Arg Leu Gln Asp Thr Val Vval
725 730 735

Thr Val Trp Cys Lys Asn Gly Glu Phe Arg His Leu Ile Thr Cys Glu
740 745 750

Arg Glu Ala Arg Tyr Leu Ala Ile Leu His Thr Arg Ala Leu Pro Thr
755 760 765

Ser Val Val Phe Glu Lys Ile Ile Asn Gly Lys Glu Gln Glu Asp
770 775 780

s
[
®

Val Glu Met Ser Asp Asn Phe Glu Phe Gly Leu Cys Pro Cys Asp Ala
785 790 795 800

Lys Pro Leu Val Arg Gly Lys Phe Asn Val Thr Leu Leu Asn Gly Pro
805 810 815

Ala Phe Gln Met Val Cys Pro Ile Gly Thr Gly Thr Val Ser Cys
820 825 830

-3
[}
e

Thr Leu Ala Asn Lys Asp Thr Leu Ala Thr Thr vVal val Arg Thr Tyr
835 840 845

Lys Arg Asp Lys Pro Phe Pro Tyr Arg Glm Gly Cys Ile Thr Gln Lys
850 855 860

Thr Ile Gly Glu Asp Leu Tyr Asp Cys Val Leu Gly Gly Asn Trp Thr
865 870 875 680
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Cys Val Pro Gly Asn Gln Leu Arg Tyr Val Gly Gly Pro Val Glu Ser
885 90 845

Cys Lys Trp Cys Gly Tyr Lys Phe Asp Lys Ser Glu Gly Leu Pro His
500 905 910

Phe Pro Ile Gly Lys Cys Lys Leu Lys Asn Glu Ser Gly Tyr Arg Gln
915 920 825%

Val Asp Glu Thr Ser Cys Asn Axrg Asp Gly Val Ala Ile Val Pro Serx
930 835 240

Gly Leu Val Lys Cys Lys Ile Gly Asn Thr Val Val Gln Val Ile Als
945 950 955 960

Met Asp Asp Lys Leu Gly Pro Met Pro Cys Arg Pro His Glu Ile Ile
965 9570 975

Ser Ser Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ala
980 985 990

Arg Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arg Asp Asn Tyr Phe Gln
895 1000 1005

Gln Tyr Met Leu Lys Gly Glu Tyr Gin Tyr Trp Phe Asp Leu Glu
1016 1015 10ze

‘Ile Thr Asp His His Arg Asp Tyr Phe Rla Glu Ser Leu Leu Val
1625 1030 1035

Tle val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu
1040 1045 1050

Val Thr Tyr Met Ile Leu Ser Glu Gln Met Thr Leu Gly Ala Gin
1055 1060 1065

Tyr Gly Ala Gly Glu Iie Val Met Met Gly Asn Leu Leu Thr His
1070 1075 1080

Asp Ser Ile Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu Leu
1085 1080 1085

Leu Arg Glu Glu Asn Ile Lys Lys Trp Val Ile Leu Ile Tyr His
1100 1103 1110
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Ile Ile Val Met His Pro Leu Lys Ser Met Thr Val Ile Leu Leu
1115 1120 1125

Met Val Gly Gly Met Ala Lys Ala Glu Pro Asp Thr Gln Ser Tyr
1130 1135 1140

Leu Glu Arg Val Asp Leu Ser Phe Thr Met Ile Thr Leu Ile Val
1145 1150 1155

Val Gly Leu Val Ile Ala Arg Arg Asp Pro Thr Val Val Pro Leu
1160 1165 1170

Val Thr Ile val Ala Ala Leu Lys Ile Thr Gly Leu - Gly Phe Gly
1175 1180 1185

Pro Gly Val Asp Val Ala Met Ala Val Leu Thr Leu Thr Leu Leu
1190 1185 1260

Met Val Ser Tyr Val Thr Asp Tyr Phe Arg Tyr Lys Arg Trp Leu
1205 12190 1215

Gln Cys Ile Leu Ser Leu Val Ala Gly Val Phe Leu Ile Arg Ser
1220 1225 1230

Leu Lys His Leu Gly Glu Ile Glu Thr Pro Glu Leu Thr Ile Pro
1235 1240 1245

Asn Trp Arg Pro Leu Thr Phe Ile Leu Leu Tyr Ler Thr Ser Ala
1250 1255 1260

Thr Val Val Thr Arg Trp Lys Val Asp Ile Ala Gly Ile Leu Leu
12865 1270 1275

Gl Gly Ala Pro Ile Leu Leu Leu Ile Ala Thr Leu Trp Ala Asp
1z28¢C 1285 1290

Phe Leu Thr Leu Val Leu Ile Leu Pro Thr Tyr Glu Leu Val Lys
1295 1300 1305

Leu Tyr Tyr Leu Lys Asn Ile Lys Thr Asp Val Glu Arg Ser Trp
1310 1315 132¢C
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Leu Gly Gly Leu Asp Tyr Lys Thr Ile Asp Ser Val Tyr Asp Val
1325 1330 1335

Asp Glu Ser Gly Glu Gly val Tyr IL.eu Phe Pro Ser  Arg Gln Asp
1340 1345 1350

Gly Lys Lys Asn Thr Ser Ile Leu Leu Pro Leu Ile Arg Ala Thr
1355 1360 1365

Leu Ile Ser Cys Val Ser Ser Lys Trp Gln Met Val Tyr Met Ala
1370 1375 1380

Tyr Leu Thr Leu Asp Phe Met Tyr Tyr Met His Arg Lys Val Ile
1385 1380 1385

Glu Glu Ile Ser Gly Gly Thr Asn Val Ile Ser Arg Val Ile Ala
14060 14053 14190

Ala Leu Ile Glu Leu Asn Trp Ser Met Glu Glu Gilu Glu Ser Lys
1415 1420 1425

Gly Leu Lys Lys Phe Phe Val Leu Ser Gly Arg Val Arg Asn Leu
1430 1435 1440

Ile Ile Lys His Lys Val Arg Asn Gln Thr Val Ala Ser Trp Tyr
1445 1450 1455

Gly Glu Glu Glu Val Tyr Gly Leu Pro Lys Val vVal Thr Ile Ile
1460 14865 1470

Arg Ala Cys Thr Leu Asn Lys Asn Lys His Cys Ile 1Ile Cys Thr
1475 14890 1485

Val Cys Glu Ala Lys Lys Trp Lys Gly Gly Asn Cys Pro Lys Cys
1450 1485 1500

Gly Arg His Gly Lys Pro Ile Thr Cys Gly Met Thr Teu Ala Asp
1505 151¢ 1515

Phe Glu Glu Arg His Tyr Lys Arg Ile Phe Ile Arg Glu Gly Thr
15290 1525 1530

Phe Glu Gly Pro Phe Arg Gln Glu Tyr Asn Gly Phe Val Gln Tyr
1535 1540 1545
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2la BAla Arg Gly Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala
1550 1555 1560

Thr Lys Val Lys Met Leu Met Val Gly Asn Leu Gly Glu Glu Ile
1565 1570 1575

Gly Asp Leu Glu His Leu Gly Trp Ile Leu Arg Gly Pro Als Val
1580 1585 1590

Cys Lys Lys Ile Thr Glu His Giu Lys Cys His Val 3Ser Ile Leu
1595 1600 1605

Asp Lys Leu Thr Ala Phe Phe Gly Val Met Pro Arg Gly Thr Thr
1610 1615 1620

Pro Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg
1625 1630 1635

Arg Gly Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile
1640 1645 1650

Ser Ser WVal Asp His Val Thr BAla Gly Lys Asp Leu Leu Val Cys
1655 1660 1665

Asp Ser Met Gly Arg Thr Arg Val Val Cys Gln Ser Asn Asn Lys
1670 1675 1680

Leu Thr Asp Glu Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys
1685 1680 1655

Pro Asp Gly Rla Arg Cys Tyr Val Leu Asn Pro Glu Ala Val Asn
1760 1705 1710

Ile Ser Gly Ser Lys Gly Ala WVal Val His Leu Gln Lys Thr Gly
1715 1720 1725

Gly Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Prc Ala Phe Phe
17390 1735 1740

Asp Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Tyr Glu
1745 1750 1755
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Ala Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn
1760 1765 1770

Glu Glu Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Vail
1775 1780 1785

Ser Lys Ser Thr Ala Asp Leu Thr Glu Met Val Lys Lys Ile Thr
1780 1795 1800

Ser Met Asn Arg Gly Asp Phe Lys Gin Ile Thr Leu Ala Thr Gly
1805 1810 1815

Ala Gly Lys Thr Thr Gilu Leu Pro Lys Ala Val Ile Glu Glu Ile
1820 1825 18390

Gly Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala

=

1835 1840 1845

Ala Glu 8er Val Tyr Gln Tyr Met Arg Leu Lys His Pro Ser Ile
1850 1855 1860

Ser Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala
1865 1870 1875

Thr Gly 1Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Gin
1880 1885 189¢C

Gln Prc Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe
1885 1900 1905

Leu Asp Glu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Val Ile
18190 1915 1820

Gly Lys Ile His Arg Phe Ser Glu Ser Ile Arg Val Val Ala Met
1925 1230 1935

Thr Ala Thr Pro Ala Gly Ser Val Thr Thr Thr Gly Glin Lys His
1940 1845 1250

Pro Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp
1955 1960 1965

Leu Gly Ser Gln Phe Leu Asp Ile Ala Gly Leu Lys Ile Pro Val
1970 1875 13880
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Glu Glu Met Lys Gly Asn Met ILeu Val Phe Val Pro Thr Arg Asn
1885 1880 13935

Met Ala Val Asp Val Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn
2000 2005 2010

Ser Gly Tyr Tyr Tyr Ser Gly Glu Asp Pro Ala Asn Leu Arg Val
2015 2020 2025

Val Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn ARla Ile
2030 2035 2040

Glu Ser Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr
2045 20590 2055

Gly Leu Lys Cys Glu Lys Arg Val Arg Val Ser 3er Lys Ile Pro
2060 20865 2070

Phe Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Val Gly Glu
2075 2080 2085

Gln Ala Gln Arg Arg Giy Arg Val Gly Arg Val Lys
2090 2085 2100

o
3
o]

Gly Arg

Tyr Tyr Arg Ser Gln Glu Thr Ala Thr Gly Ser Lys Asp Tyr His
21065 2110 2115

Tyr Asp Leu Leu Gln Ala Glan Arg Tyr Gly Ile Glu Asp Gly Ile
2120 2125 2130

Asn Ile Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu
2135 2140 2145

Tyr Glu Glu Asp Ser Leu Leu Ile Thr Gln Leu Glu Ile Leu Asn
2150 2155 2160

Asn Leu Leu Ile Ser Glu Asp Leu Pro Ala Ala val Lys Asn Ile
2165 2170 2175

Met Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn
2180 2185 2190



P0O1-2389-FF Boehringer Ingelheim Vetmedica GmbH

- 100/214
Ser Tyr Glu vVal Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn
2195 2200 2205

Gly Glu Val Thr Asp Thr Tyr Glu Asn Tyr Ser Phe Leu Asn Ala
2210 2215 : 2220

Arg Lys Leu Gly Gilu Asp Val Pro Thr Tyr Ile Tyr Ala Thr Glu
2225 2230 2235

Asp Glu Asp Leu Ala Val Asp Leu Leu Gly Leu Asp Trp Pro Asp
2240 2245 2250

Pro Gly Asn Gin Gln Val Val Glu Thr Gly Lys Ala Leu Lys Gln
2255 2260 2265

Val Val Gly Leu Ser Ser Ala Gilu Asn Ala Leu Leu Ile Ala Leu
2270 2275 2280

Phe Gly Tyr Val Gly Tyr Gln BAla Leu Ser Lys Arg His Val Pro
2285 2290 2295

Met Ile “Thr Asp Ile Tyr Thr Ile Glu Asp &Gln Arg Leu Glu Asp
2300 2305 2310

Thr Thr His Leu Gin Tyr Ala Pro Asn Ala Ile Arg Thr Glu Gly
2315 2320 2325

Lys Glu Thr Glu Leu Lys Glu Leu Ala Val Gly Asp Leu Asp Lys
2330 2335 2340

Ile Met Gly Ser Tle Ser Asp Tyr Ala Ser Gly Gly Leu Glu Phe
2345 2350 2355

Val Arg Ser Gln Ala Glu Lys Ile Arg Ser Ala Pro Thr Phe Lys
2380 2365 2370

Glu Asn Val Glu Thr Ala Lys Gly Tyr Val Gln Lys Phe Ile Asp
2375 2380 2385

Ala Leu Ile Glu Asn Lys Glu Thr Ile Ile Arg Tyr Gly Leu Trp
2380 2395 2400

Gly Thr His Thr Ala Leu Tyr ILys Ser Ile Ala Ala Arg Leu Gly
2405 2410 2415
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His Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe
2420 2425 _ 2430

Gly Gly Glu Ser Val Ser Asp His Val Arg Gln Ala Ala Val Asp
2435 2440 2445

Leu Val Val Tyr Tyr Val Met Asn Lys Pro Ser Phe Pro Gly Asp
2450 2455 2460

Ser Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Alé Ser Leu Phe
2465 24790 2475

Ile Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr His
2480 2485 2490

Asn Leu Ser Lys Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr
2485 2500 2505

Ala Thr Ser Ala Leu Lys Met Phe Thr Pro Thr Arg ILeu Glu Ser
2510 2515 2520

Val val Ile Leu Ser Thr Thr Ile Tyr Lys Thr Tyr Leu Ser Ile
2525 2530 2535

Arg Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala
2540 2545 2550

Ala Met Glu Ile Leu Ser Gln Asn Pro Val Ser Val Gly Ile Ser
2555 2560 2565

Val Met Leu Gly Val Gly Ala Ile Ala Ala His Asn Ala Ile Glu
2570 2575 2580

Ser Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys
2585 2590 2595

Asn Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn
2600 2605 2610

Fro Glu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile
2615 2620 2625
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Gly Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr
2830 2635 2640

Lys Glvy Trp Glu Ala Lys Glu Leu Ser Glu Arg Thr Ala Gly Arg
2645 2650 2855

Asn Leu Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu Gly
2660 2663 2870

Met Asp Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr Ile
2675 2680 2685

Leu Asp Leu Ile Tyr Ser Leu His Lys Gln Ile Asn Arg Gly Leu
2690 2695 2700

Lys Lys Ile Val Leu &ly Trp Ala Pro Ala Pro Phe Ser Cys Asp
2705 2710 2715

Trp Thr Pro Ser Asp Gly Arg Ile Arg Leu Pro Thr Asp Asn Tyr
2720 2725 2730

Leu Arg Val Glu Thr Lys Cys  Pro Cys Gly Tyr Glu Met Lys Ala
2735 2740 2745

Leu Arg Asn Val Ser Gly Ser Leu Thr Lys Val Glu Glu Lys Gly
2750 2755 2760

Pro Phe Leu Cys Arg Asn Arg Pro Gly Arg Gly Pro Val Asn Tyr
2765 2770 2775

krg Val Thr Lys Tyr Tyr Asp Asp Asn Leu Thr Glu Ile Lys Pro
2780 2785 2730

Val Ala Lys Leu Glu Gly Leu Val Glu His Tyr Tyr Lys Gly Val
2795 2800 2805

Thr Ala A&Arg Ile Asp Tyr Asp Lys Gly Lys Met Leu Val Ala Thr
2810C 2815 2820

Asp Lys Trp Giu Val Glu His Gly Thr Val Thr Arg Leu Ala Lys
2825 . 2830 2835

Arg Tyr Ser Gly Val Gly Phe Lys Gly Ala Tyr Leu Gly Asp Glu
2840 2845 2850
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Pro Asn Tyr Arg Asp Leu Val Glu Arg Asp Cys Ala Thr Ile Thr
2855 2860 - 2865

Lys Asn Thr Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe
28790 2875 : 2880

Thr Tyr Asp Leu Thr Leu Ser Asn Leu Thy Arg Leu Ile Glu Leu
2885 2880 2895

Val His Arg Asn Asn Leu Glu Glu Lys Asp Ile Pro Ala Rla Thr
2900 2905 291¢

Val Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly
2915 2920 2925

Thr Ile Arg Pro Val Leu Gly Glu Arg Val Ile Ala Asp Pro Val
2830 2935 2840

val Asp Val Asn Leu Gln Pro Glu Val Gln Val Asp Thr Ser Glu
2945 2950 2955

Val Gly Ile Thr Leu Val Gly Lys Ala Ala Leu Met Thr Thr Gly
2960 2965 2970

Thr Thr Pro Val Val Glu Lys Thr Glu Pro Ser Ala 3Ser Ala Ser
2975 2980 2985

Pro Ser Ser Ile Lys Ile Gly Leu Asp Gln Gly Ser Tyr Pro Gly
2990 2995 3000

Pro Gly Leu Gln Asp Arg Thr Leu Val Asp Glu Ile His Ser Lys
3005 301¢ 3015

Asp Glu Arg Pro Phe Val Leu Val Leu Gly Ser Lys Asn Ser Met
3020 3025 3030

Ser Asn Arg Ala Lys Thr Ala Lys BAsn Ile Asn Leu Tyr Thr Gly
3035 3040 3045

Lys ZAsp Pro Arg Glu Ile Arg Asp Leu Met Ala Gln Gly Arg Met

el

3050 3055 3060
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Leu Val Val Ala Leu Arg Gly Phe Asn Pro Glu Leu Ser Glu Leu
3065 30740 3075

Val Asp Phe Lys Gly Thr Phe Leu Asp Arg Glu Ala Leu Glu Ala
3080 3085 3090

Leu Ser Leu Gly Arg Pro Arg Pro Lys Gln Val Thr Thr Ser Thr
3095 3160 3105

Val Arg Glu Leu Leu Glu Gln Glu Glu Gln Val Glu Val Pro Asn
3110 3115 3120

Trp Phe Gly Ala Asp Asp Pro Val Phe Leu Glu Val Ala Leu Lys
3125 3130 3135

Gly Asp Lys Tyr His Leu Val Gly Asp Val Asp Lys Val Lys Asp
3140 3145 3150

Gln Ala Lys Gly Leu Gly Ala Thr Asp Gln Thr Arg Ile Val Lys
3155 3160 3165

Glu Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Phe
3170 3175 3180

Leu Gln Ala Ser Asn Lys Gln Met Ser Leu Thr Pro Leu Phe Glu
3185 3180 3185

Glu Leu Leu Leu Arg Cys Pro Pro Lys Ala Lys Asn Asn Lys Gly
3200 3205 3210

His Met Ala Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Glu Fro
3215 3220 3225

Lew Asp Cys Gly Val Tyr Leu Gly Thr Ile Proc Ala Arg Arg Val
3230 3235 3240

Lys Ile His Pro Tyr Glu Ala Tyr Leu Lys Leu Lys Asp Leu Leu
3245 3250 3255

Giu Glu Glu Glu Lys Lys Pro Lys Ser Arg Asp Thr Val Ile Arg
3260 3265 3270

Glu His Asn Lys Trp Ile Leu Lys Lys Val Arg His Gln Gly Asn
3275 3280 3285
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Leu Asn Thr Lys Lys Ile Leu Asn Pro Gly Lys Leu Ser Glu Gln
3290 . 3285 3300

Leu Asp Arg Glu Gly His Lys Arg Asn Ile Tyr Asn Asn Gln Ile
3305 3310 3315

Gly Thr Ile Leu Thr Gly Ala Gly Val Arg Leu Glu Lys Leu Fro
3320 3325 3330

Val Val Arg Ala Gln Thr Asp Thr Lys Ser Phe His Glu Ala Ile
3335 3340 3345

Arg Asp Lys Ile Asp Lys Asn  Glu Asn Gln Gln Ser Pro Gly Leu
3350 3353 3360

His Gly Lys Leu Leu Glu Ile Phe His Thr Ile Ala Gln Pro Ser
3365 3370 3375

8!

Leu Arg His Thr Tyr Gly Glu Val Thr Trp Glu Gln Leu Glu Als
3380 3385 3380 :

Gly Ile 2Asn Arg Lys Gly Ala Ala Gly Phe Leu Glu Lys Lys Asn
3395 3400 3405

Val Gly Glu Val Leu Asp Ser Glu Lys His Leu Val Glu Gln Leu
3410 3415 3420

Iie Arg Asp Leu Lys BAla Glvy Arg Lys Ile Arg Tyr Tyr Glu Thr
3425 3430 3435

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Gln
3440 3445 3450

Ala Gly Asp Leu Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3455 3460 3465

Pro Glu Ala Lys Thr Arg Leu Ala Ile Thr Lys Val Met Tyr Asn
3470 3475 3480

Trp Val Lys Gln Gln Pro Val Val Ile Pro Gly Tyr Glu Gly Lys
3485 3490 3495
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Thr Pro Leu Phe Asn Ile Phe Asn Lys Val Arg Lys Glu Trp Asp
3500 3505 3510

Leu Phe Asn Glu Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp
3515 3520 3525

Asp Thr Gln Val Thr Ser Lys Asp Leu Arg Leu Ile Gly Glu Ile
3530 3535 35490

Gln Lys Tyr Tyr Tyr Arg Lys Glu Trp His Lys Phe Ile Asp Thr
3545 3550 3555

Ile Thr Asp His Met Val Glu Val Pro Val Ile Thr Ala Asp Gly
3560 3565 3570C

Glu Val Tyr Ile Arg Asn Gly Gln Arg Gly Ser Gly GIn Preo Asp
3575 3580 3585

Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Met Tyr
3550 3595 3800

Ala Phe Cys Glu Ser Thr Gly Ile Pro Tyr Lys Ser Phe Asn Arg
3605 3610 3615

Val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr
3620 3625 3630

Glu Arg Gly Leu Gly Leu Lys Phe Ala Asn Asn Gly WMet Gin Ile
3635 3640 3645

Leu His Glu Ala Gly Lys Pro Gln Lys Ile Thr Giu Gly Glu Arg
3650 3655 3660

Met Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His
3665 3670 3675

Thr Pro Val Pro Val Arg Trp Ser Asp Asn Thr Ser Ser Tyr Met
3680 3685 ) 3690

Ala Gly Arg Asp Thr Ala Ile Ile Leu Ser Lys Met Ala Thr Arg
3695 3700 3705

Leu Asp Ser Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Als
3710 3715 3720
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Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val
3725 3730 3735

Arg Arg Ile Cys Leu Leu Val Leu Ser Gln Gln Pro Glu Thr Ala
3740 ' 3745 3750

Pro Ser Thr Gln Thr Thr Tyr Tyr Tyr Lyvs Gly Asp Pro Ile Gly
3755 3760 3765

Bla Tyr Lys Asp Val Ile Gly ©Lys Asn Leu Ser Glu Leu Lys Arg
3770 3775 3780

Thr Gly Phe Glu Lys Leu Ala Asn Leu Asn Leu Ser Leu Ser Thr
3785 37%0 3795

Leu Gly Ile Trp Ser Lys His Thr Ser Lys Arg Ile Ile Gin AsSp
3800 3805 3810

Cys Val Thr Ile Gly Lys Glu Glu Gly Asn Trp Leu Val Asn Ala
3815 3820 3825

Asp Arg Leu Ile Ser Ser Lys Thr Gly His Leu Tyr Ile Pro Asp
3830 3835 3840

Lys Gly Tyr Thr Leu Gln Gly Lys His Tyr Glu Gln Leu Gln Leu
3845 3850 3855

Gln Ala Arg Thr Ser Pro Ile Met Gly Val Gly Thr Glu Arg Tyr
3860 3865 3870

Lys Leu Gly Pro Ile Val Asn Leu Leu Leu Arg Arg Leu Lys Val
3875 3880 3885

Leu Leu Met Ala Ala Val Gly Ala Ser Ser

3880 3895
<210> 7
<21i> 3913
<212> PRT

<213» BVDV
<400> 7

Met Glu Leu Phe Ser Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys



P0O1-2389-FF Boehringer Ingelheim Vetmedica GmbH

- 1087214

1 5 10 15

Pro Ala Gly Val Val Glu Fro Val Tyr Asp Val Asn Gly Arg Pro Leu
20 25 30

Phe Gly Glu Ser Ser Asp Leu His Pro Gln Ser Thr Leu Lys Leu FPro
35 40 45

His Gln Arg Gly Ser Ala Asn Ile Leu Thr Asn Ala Arg Ser Leu Pro
50 55 50

Arg Lys Gly Asp Cys Arg Arg Gly Asn Val Tyr Gly Pro Val Ser Gly

Ile Tyr Ile Lys Pro Gly Pro Ile Tyr Tyr Gln Asp Tyr Val Gly Pro
85 90 95

Val Tyr His Arg Ala Pro Leu Glu Leu Cys Arg Glu Ala Ser Met Cys
100 105 110

Glu Thr Thr Arg Arg Val Gly Arg Val Thr Gly Ser Asp Gly Lys Leu
115 12¢ 125

Tyr His Ile Tyr Ile Cys Ile Asp Gly Cys Ile Leu Leu Lys Arg Als
130 135 140

Thr Arg Asn Gln Pro Glu Val Leu Lys Trp Val Tyr Asn Arg Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Glu Gly Ser Lys Gly Ala
165 170 175

Thr Ser Lys Lys Gln Pro Lys Pro Asp Arg Ile Glu Lys Gly Lys Met
180 185 190

Lys Ile Ala Pro Lys Glu Thr Glu Lys Asp Cys Lys Thr Arg Pro Pro
195 200 205

Asp Ala Thr Ile val val Glu Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

Gly Lys Val Arg Gly Lys Asn Thr Gin Asp Gly Leu Tyr His Asn Lys
225 230 235 240
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Asn Lys Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys ARla Leu Leu Ala
245 250 255

Trp Ala Ile Leu Ala Ala Val Leu Leu Gln Leu Val Thr Gly Glu Asn
260 265 270

Ile Thr Gln Trp Asn Leu Met Asp Asn Gly Thr Glu Gly Ile Gln Gln
275 280 285

Ala Met Phe Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro
290 295 300

Glu Lys Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu
305 310 315 320

Leu Lys Gilu Ile Val Gly Met Met Asp Ala Ser Giu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Asn Trp Phe His Ile Giu Pro Trp Ile Trp Leu Met Asn Lys Thr Gln
355 360 365

Asn Asn Leu Thr Glu Gly Gln Pro Leu Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Lys Glu Thr Glu Leu Asn Ile Val Thr Gin Ala Arg Asp
385 380 395 400

Arg Pro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
405 410 415

Ala Giy Val Ile Leu Asp Gly Pro Cys Asn Phe Lys Val Ser Val Glu
4290 425 430

Asp Val Leu Phe Lys Glu His Asp Cys Gly Asn Met Leu Gln Glu Thr
435 440 445

Ala Ile Gln Leu Leu Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg
450 455 460

val Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile
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465 470 475 480

Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His
485 490 485

Ala Ala Ser Pro Tyr Cys Gly Val Glu Arg Lys Ile Gly Tyr Val Trp-
500 505 510

Tyvr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Arg Asn Thr Arg Ile
515 520 525

Ile Gly Pro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu
530 535 540

His Glu Met Gly Gly His Leu Ser Glu Phe vVal Leu Leu Ser Leu Val
545 550 555 560

Val Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Ile Tvyr Leu Val
565 570 575

Leu His Phe Ala Ile Pro Gln Ser His Val Asp Val Asp Thr Cys Asp
580 585 590

Lys Asn Gln ILeu Asn Leu Thr Val Ala Thr Thr Val Ala Glu Val Ile
585 600 605

Pro Gly Thr Vval Asn Leu Gly Lys Tyr Val Cys Ile Arg Pro Asp
610 615 6Z0

v
]
e

Trp Trp Pro Tyr Glu Thr Thr Thr Val Phe Val Ile Glu Glu Ala Gly
625 630 - 635 640

Gin Val Ile Lys Leu Met Leu Arg Ala Ile Arg Asp Leu Thr Arg Ile
645 650 655

Trp Asn Ala Ala Thr Thr Thr Ala Phe Leu Ile Phe Leu Val Lys Ala
660 665 670

Leu Arg Gly Gln Leu Ile Gln Gly Leu Leu Trp Leu Met Leu Ile Thr
675 680 685

Gly Ala Gln Gly Phe Pro Glu Cys Lys Glu Gly Phe Gln Tyr Ala Ile
690 695 760
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Ser Lys Asp Arg Lys Met Gly Leu Leu Gly Pro Glu Ser Leu Thr Thr
705 710 715 720

Thr Trp His Leu Pro Thr Lys Lys Ile Val Asp Ser Met Val His Val
725 730 735

Trp Cys Glu Gly Lys Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu
740 745 750

Glu Arg Tyr Leu Val Ala Val His Glu Arg Ala Leu Ser Thr Ser Ala
155 760 765

g

Glu Phe Met Gln Ile Ser Asp Gly Thr Ile Gly Pro Asp Val Ile Asp
770 775 780

Met Pro Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro
785 790 785 800

Val Ile Lys Gly Lys Phe Asn Ala Ser Leu Leu Asn Gly Pro Ala Phe
805 810 815

Gln Met Val Cys Pro Gln Gly Trp Thr Gly Thr Ile Glu Cys Thr Leu
820 825 830

Ala Asn Gln Asp Thr Leu Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg
835 840 845

Thr Thr Pro Phe Gln Arg Arg Lys Trp Cys Thr Tyr Glu Lys Ile Ile
820 855 860

Gly Glu Asp Ile Tyr Glu Cys Ile Leu Gly Gly Asn Trp Thr Cys Ile
865 870 875 880

Thr Gly Rsp His Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Lys
885 820 895k

Trp Cys Gly His Asp Phe Val Asn Ser Glu Gly Leu Pro His
900 905 &10

Pro

3
3
r

Ile Gly Lys Cys Met Leu Ile Asn Glu Ser Gly Tyr Arg Tyr Val Asp
8915 920 925

Asp Thr Ser Cys Asp Arg Gly Gly Val Ala Ile Val Pro Ser Gly Thr
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830 935 840

Val Lys Cys Arg Ile Gly Asn Val Thr Val Gln Val Ile Ala Thr Asn
945 950 95% 960

Asn Asp Leu Gly Pro Met Pro Cys Ser Pro Ala Glu Val Ile Ala Ser
965 870 975

Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr
880 985 890

Leu Pro Asn Lys Tyr Tyr Glu Pro Arg Asp Arg Tyr Phe Gin Gln Tyr
985 1000 1005

Met Leu Lys Gly Glu Trp Gln Tyr Trp Phe Asp Leu Asp Ser Val
1010 1015 1020

Asp Hls His Lys Asp Tyr Phe Ser Glu Phe Ile Ile Ile Ala Val
1025 1030 1035

val Ala Leu Leu Gly Gly Lys Tyr Val Leu Trp Leu Leu Ile Thr
104¢ 1045 1050C

Tyr Thr Ile Leu Ser Glu Gln Met Ala Met Gly Ala Gly Val Asn
1055 1060 1065

Thr Glu Glu Tle Val Met Ile Gly Asn Leu Leu Thr Asp Ser Asp
1070 1075 1080

Ile Glu Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys
1085 1020 1085

Glu Glu Leu Ala Arg Lys Trp Ile Ile Leu Val Tyr His Ile Leu
1100 1165 1110

Val Ala Asn Pro Met Lys Thr Ile Gly Val val Leu Leu Met Leu
1115 1120 1125

Gly Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp Asp Gin Ser
1130 1135 1140

Ala Met Asp Pro Cys Phe Leu Leu Val Thr Gly val Val Ala Val
1145 1150 1155
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Leu Met Ile Ala Arg Arg Glu Prc Ala Thr Leu Pro Leu Ile Val
1ieC 1165 1170

Ala Leu Leu Ala Ile Arg Thr Ser Gly Phe Leu Leu Pro Ala Ser
1175 1180 1185

Ile Asp Val Thr Val Ala Val Val Leu Ile Val Leu Leu Leu Ala
1190 1195 1200

Ser Tyr Ile Thr Asp Tyr Phe Arg Tyr Lys Lys Tyrp Leu Gln Leu
1205 1210 1215

Leu Phe Ser Leu Ile Ala Gly Ile Phe Ile Ile Arg Ser Leu Lys
1220 1225 1230

His Ile Asn Gln Met Glu Val Pro Glu Ile Ser Met Pro Ser Trp
1235 1240 1245

Arg Pro Leu Ala Leu Val Leu Phe Tyr Ile Thr Ser Thr Ala Ile
1250 1255 1260

i

Thr Thr Asn Trp Asp Ile Asp Leu Ala Gly Phe Leu TLeu Gln Trp
1265 1276 1275

Ala Pro Ala Val Ile Met Met Ala Thr Met Trp Ala Asp Phe Leu
1280 © 1285 1290

Thr Leu Ile Ile Val Leu Pro Ser Tyr Glu Leu Ser Lys Leu Tyr
1285 1300 1305

Phe Leu Lys Asn Val Arg Thr Asp Val Glu Lys Asn Trp Leu Gly
1310 1315 132¢C

Lys Val Lys Tyr Arg Gin Ile Ser Ser vVal Tyr Asp Ile Cys Asp
1325 1330 1335

Ser Glu Glu Ala Val Tyr Leu Phe Pro Ser Arg His Lys Ser Gly
1340 134% 1350

Ser Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu Ile
1355 1360 1365

‘Ser Cys 1Ile Ser Ser Gln Trp Gln Val Val Tyr Ile Ser Tyr Leu
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1370 1375 1380

Ile Leu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asp Glu
1385 1390 1395

Val 8er Gly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Ile
1400 1405 1410

Ile Glu Leu Asn Trp Ala Ile Asp Asp Glu Glu Cys Lys Gly Leu
141% 1420 1425

Lys Lys Leu Tyr Leu Leu Ser Gly Arg vVal Lys Asn Leu Ile Val
1430 1435 1449

Lys His Lys Val Arg Asn Glu B2la Vval His Arg Trp Phe Gly Glu
1445 1450 1455

Glu Glu Ile Tyr Gly Ala Pro Lys Val Ile Thr Ile Ile Lys Ala
1460 1465 1470

Ser Thr Leu Ser Lys Asn Arg His Cys Ile Ile Cys Thr Ile Cys
1475 14890 1485

Glu Gly Lys Glu Trp Asn Gly Ala Asn Cys Pro Lys Cys Gly Arg
1490 1485 1500

Gln Gly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp Phe Glu
1585 1510 151%

Glu Lys His Tyr Lys Lys Ile Phe Ile Arg Glu Glu Ser Ser Cys
1520 1525 1530

Pro Val Pro Phe Asp Pro Ser Cys His Cys Asn Tyr Phe Arg His
1535 1540 1545

Asp Gly Pro Phe Arg Lys Glu Tyr Lys Gly Tyr Val Gln Tyr Thr
1550 1555 1560

Ala Ar Gly Gln Leu Phe Leu Axrg Asn Leu Pro Ile Leu Ala Thr
1565 1570 1575

Lys Met ILys Leu Leu Met Val Gly Asn Leu Gly Ala Glu Ile Gly
1580 1585 1580
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Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Alag val Cys
1595 1600 1605

Lys Lys Ile Thr Asn His Glu Lys Cys His Val Asn Ile Mst Asp
1610 1615 1620

Lys Leu Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr Pro
1625 1630 1635

Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg Arg
1640 1645 1650

Gly Leu Glu Thr Gly Ala Tyr Thr His Gln Gly Gly Ile Ser
1655 1660 1665

v
ki
ke

Ser Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp
1670 18675 1680

Ser Met Gly Arg Thr Arg vVal Val Cys His Ser Asn Asn Lys Met
1685 1690 1695

Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys Pro
1700 _ 1705 1719

Giu Gly RAla Arg Cys Tyr Val ZLeu Asn Pro Glu Ala Val Asn Ile
1715 1720 1725

Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly
1730 1735 1740

Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp
1745 1750 1755

Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Giu Ala
1760 1762 1770

Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu
1775 1780 1785

Asp Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser
1780 1795 1800

Lys Asn Gin Thr Asp Leu Ala Asp Ile Val Lys Lys Leu Thr Ser
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1805 1810 1815

Met Asn Arg Gly Glu Phe Lys Gln Ile Thr Leu Ala Thr Gly Ala
1820 1825 1830

Gly Lys Thr Thr Glu Leu Pro Arg Ser Val Ile Glu Glu Ile Gly
1835 1840 1845

Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala Ala
1850 1855 1860

Giu Ser Val Tyr Gin Tyr Met Arg Val Lys Tyr Fro Ser Ile Ser
1865 1870 1875

Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala Thr
1880 1885 1850

Gly Ile Thr Tyr Als Ser Tyr Gly Tyr Phe Cys Gln Leu Pro Gln
1885 1200 15805

Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ilie Phe Leu
19190 1915 1820

Azp Glu Tyr His Cys Ala Thr Prc Glu Gln Leu Ala Ile Ile Gly
1925 19830 1935

Lys Ile His Arg Phe Ala Glu Asn Leu Arg Val Val Ala Met Thr
1540 1945 1550

Ala Thr Pro Ale Gly Thr Val Thr Thr Thr Gly Gln Lys His Pro
1855 1960 1565

Ile Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu
1970 1875 1980

Gly Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Thr Glu
1985 1890 1885

Glu Met Lys Gly Asn Met Leu Val Phe Ala Pro Thr Arg Asn Met
2000 2005 2010

Ala Val Glu Thr Ala Lys Lys Leu Lys B2la Lys Gly Tyr Asn Serx
2015 2020 2025
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Gly Tyr Tyr Tyr Ser Gly &lu Asn Pro Glu Asn Leu Arg Val Val
2030 2035 2040

Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn Ala Ile Glu
2045 2050 2055

Ser Gly Val Thr L.eu Pro Asp Leu Asp Thr Val val Asp Thr Gly
2060 2065 2070

Leu Lys Cys Glu Lys Arg Val Arg Ile Ser Ser Lys Met Pro Phe
2075 2080 2085

Ile val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln
2090 2095 2100

Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Prec Gly Arg Tyr
2105 2110 2115

Tyr Arg Ser Gln Glu Thr Ala Ser Gly Ser Lys Asp Tyr His Tyr
2120 2125 2130

Azp Leu Leu Gln Ala Gln Arg Tyr Gly Ile Glu Asp Gly Tle Asn
2135 2140 2145

vVal Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr
2150 2155 2160

Giuw Glu Asp Ser Leu Met Ile Thr Gin Leu Glu Val Leu Asn Asn
2165 217¢ 2175

Leu Leu Ile Ser Glu Asp Leu Pro Ala Ala Val Lys Asn Ile Met
2180 2185 2190

Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser
2185 2200 2205

Tyr Glu Asn Gin Ile Pro Val Leu Phe Pro Lys Ile Lys Asn Gly
2210 2215 2220

Glu Val Thr Asp Ser Tyr Glu Asn Tyr Thr Tyr Leu Asn Ala Arg
2225 2230 2235

Lys Leu Gly Glu Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp
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2240 2245 2250

Glu Asp Leu Ala Val Asp Leu Leu Gly Met Asp Trp Pro Asp Pro
2255 2260 2265

Gly Asn Gln 61ln val val Giu Thr Gly Arg Ala Leu Lys Gln Val
2270 2275 2280

Thr Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Ile 2ala Leu Phe
2285 22980 2295

Gly Tyr Val Gly Tyr Gln Thr Leu Ser Lys Arg His fle Pro Met
2300 2305 2310

Ile Thr Asp Ile Tyr Thr Leu Glu Asp His Arg Leu Glu Asp Thr
2315 2320 2325

Thr His Leu Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys
2330 2335 2340

Asp Ser Glu Leu Lys Glu Leu Ala Val Gly Asp Leu Asp Lys Tyr
2345 2350 2355

Val Asp Ala Leu Val Asp Tyr Ser Lys Gln Gly Met Lys Phe Ile
2360 2365 2370

Lys Val &ln Ala Glu Lys Val Arg Asp Ser Gln Ser Thr Lys Glu
2375 2380 : 2385

Gly Leu Gin Thr Ile Lys Glu Tyr Val Asp Lys FPhe Ile Gln Ser
2390 2395 2400

Leu Thr Glu Asn Lys Glu Glu Ile Ile Arg Tyr Gly Leu Trp Gly
2405 2410 2415

Val His Thr Ala Leu Tyr Lys Ser Leu Alz Ala Arg Leu Gly His
2420 2425 2430

Glu Thr Ala Phe Ala Thr Leu Val val Lys Trp Leu Ala Phe Gly
2435 244¢C 2445

Gly Glu Thr Val Ser Ala His Ile Lys Gln Val Ala Val Asp Leu
2450 2455 24e0
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Val Val Tyr Tyr Ile Ile Asn Lys Pro Ser Phe Pro Gly Asp Thr
2465 2470 2475

=
o
@

Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe
2480 2485 24990

Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn
2485 2500 2505

Leu Gln Arg Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala
2510 2515 2526

Thr Ser Ala Leu Lys Leu Phe Thr Pro Thr Arg Leu &Glu Ser Vail
2525 2530 2535

Val Ile Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Ile Arg
2540 2545 2550

Lys Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala Ala
2555 2560 2565

Met Glu Ile Leu Asn Gin Asn Pro Ile Ser Val Gly Ile Ser Val
2570 2575 2580

Met Leu Gly Val Gly Ala Ile Ala ARla His Asn Ala Ile Glu Ser
2585 25%0 2595

Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Fhe Val Lys Asn
2600 2605 2610

Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn Pro
2615 2620 2625

Gilu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile Gly
2630 2635 2640

Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr Lys
2645 2650 2655

Gly Trp Glu Ala Lys Glu Leu Ala Glu Lys Thr Ala Gly Arg Asn
2660 2665 2670

Leu Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu Gly Met
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2675 2680 2685

Asp Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr Ile Leu
2680 2695 2700

Asp Leu Ile Phe Asn Leu His Asn Lys Leu Asn Lys Gly Leu Lys
2705 271¢ 2715

Lys Leu Val Leu Gly Trp Ala Pro Ala Pro Leu Ser Cys Asp Trp
2720 2725 2730

Thr Pro Ser Asp Glu B2rg Ile Ser Leu Pro His Asn Asn Tyr Leu
2735 2740 2745

Arg Val Glu Thr Arg Cys Pro Cys Gly Tyvr Glu Met Lys Ala Ile
2750 2755 2760

Lys Asn Val Ala Gly Lys Leu Thr Lys Val Glu Giu Lys Gly Ser
2765 2770 2775

Phe Leu Cys Arg Asn Arg Leu Gly Arg Gly Pro Pro Asn Phe Lys
2780 2785 2790

Val Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu Val Lys Pro Val
2795 2800 2805

Ala Arg Leu Giu Gly Gin Val Asp Leu Tyr Tyr Lys Gly Val Thr
2810 2815 2820

Ala Lys Leu Asp Tyr Asn Asn Gly Lys Val Leu Leu Ala Thr Asn
2825 2830 2835

Lys Trp Glu Val Asp His Ala Phe Leu Thr Arg Leu Val Lys Lys
2840 2845 2850

His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pre
2855 2860 2865

Asp HMis Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys
2870 2875 2880

Asn Ser Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2885 28590 2895
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Tyr Asp Leu Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Leu Val
2900 2905 28910

His Lys Asn Asn Leu Gln Glu Arg Glu Ile Pro Thr Val Thr val
2915 2920 2925

Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn Glu Asp Leu
2930 2935 2940

Thr

()]
gt
g

Ile Lys Pro Val Leu Gly Glu Lys Val Ile Pro Glu Pro Pro Glu
2945 2950 2955

Glu Leu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr
2960 2865 2870

Ala Ile Thr Ile Thr Gly Glu Ala Glu Val Met Thr Thr Gly Ile
2975 2980 2885

Thr Pro Val Val Glu Met Lys Glu Glu Pro Gln Leu Asp His Gln
29%0 2985 3000

Ser Thr Thr Leu Lys Val Gly Leu Lys Glu Gly Glu Tyr Pro Gly
3005 3010 3015

Pro Gly Val Asn Pro Asn His Leu Ala Glu Val Ile Asp Glu Lys
3020 3025 3030

Asp Asp Arg Pro Phe Val Leu Ile Tle Gly Asn Lys Gly Ser Thr
3035 3040 3045

Ser Asn Arg Ala Arg Thr Ala Lys Asn Ile Arg Leu Tyr Lys Gly
3050 3055 3060

Asn Asn  Pro Arg Glu Ile Arg Asp Leu Met Ser Gln Gly Arg Ile
3065 3070 3073

Leu

9]
}....1
o

Leu Thr Val Ala Leu Lys Glu Leu Asp Pro Glu Leu Lys
3080 _ 3085 30680

Val Asp Tyr Lys &ly Thr Phe Leu Asn Arg Glu Ala Leu Glu Als
3095 3100 3105

Leu Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala Met
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3110 3115 3120

Tle Arg Arg Leu JTle Glu Pro Glu Val Glu Glu Glu Leu Pro Asp
3125 3130 3135

Trp Phe Gln Ala Glu Glu Pro Leu Phe Leu Glu Ala Lys Ile Gln
3140 3145 3150

Asn Asp Leu Tvr His Leu Ile Gly Ser Val Asp Ser Ile Lys Ser
3155 3160 3165

Lys Ala Lys Glu Leu Gly Ala Thr Asp Asn Thr Lys Ile Val Lys
3170 3175 3180

Glu Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Ser
3185 3190 3185

Thr Gln Val Thr Lys Lys Gln Met Ser Leu Ala Pro Leu Phe Glu
3200 3205 3210

Glu Leu Leu Leu Lys Cys Pro Pro Cys Ser Lys Ile Ser Lys Gly
3215 322¢ 3225

His Met Val Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Glu Pro
3230 3235 3240

Leu Gly Cys Gly Val Tyr Met Gly Thr Ile Pro Ala Arg Arg Leu
3245 3250 3255

Lys Ile His Pro Tyr Glu Ala Tyr Leu Lys Leu Lys Glu Leu Val
3260 3265 3270

Gilu Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser Ile Ile Arg
3275 3280 3285

Glu His Asn Thr Trp Ile Leu Arg Lys Val Arg His Glu Gly Asn
3290 3295 3300

Leu Arg Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp Gln
3305 3310 3315

Leu Cys Arg Asp Gly His Lys Arg Asn Ile Tyr Asn Lys Ile Iie
3320 3325 3330
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Gly Ser Thr Met Ala Ser Ala Gly Ile Arg Leu Giu Lys Leu Pro
3335 3340 3345

Val Val Arg Ala Gln Thr Asp Thr Thr Ser Phe His Gln Ala Ile
3350 3355 3360

Arg Glu Lys Ile Asp Lys Thr Glu Asn Lys Gln Thr Pro Glu Leu
33865 3370 3375

His Glu Glu Leu Met Lys Val Phe Asp Cys Leu Lys Ile Pro Glu
3380 3385 3380

Leu Lys Glu Ser Tyr Asp Glu Val Ser Trp Glu Gin Leu Glu Ala
3395 3400 3405

Gly Ile Asn Arg Lys Gly Ala Ala Gly Tyr Leu Glu Ser Lys Asn
3410 3415 3420

Ile Gly Glu Val Leu Asp Thr Glu Lys His Ile Val &lu Gln Leu
3425 3430 3435

Ile Lys Asp Leu Arg Lys Gly Lys Lys Ile Arg Tyr Tyr Glu Thr
34490 3445 3450

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Glu
3455 3460 3465

Ala Gly Glu Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3470 3475 3480

Pro Asp Ala Lys Val Arg Leu Ala Ile Thr Lys Val Met Tyr Lys
3485 3490 13465

Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys
3500 3505 3510

Thr Pro Leu Phe Asp Ile Phe Asn Lys Val Lys Lys Glu Trp Asp
3515 352¢ 3525

Ser Phe Gln Asp Pro Val Alz Val Ser Phe Asp Thr Lys Ala Trp
3530 3535 3540

Asp Thr Gln Val Thr Ser ARrg Asp Leu Met Leu Ile Lys Asp Tle
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3545 3550 3555

Gln Lys Tyr Tyr Phe Lys Ar Ser Ile His Lys Phe Leu Asp Thr
3560 3565 3570

Ile Thr &lu His Met Val Glu Val Pre Val Ile Thr Ala Asp Gly
3575 3580 3585

Glu Val Tyr Ile Arg Asn Gly 6ln Arg Gly Ser Gly Gln Pro Asp
3590 3585 3600

Thr.Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Ile Tyr
3605 3610 3615

Ala Phe Cys Lys Ser Thr Gly TIle Pro Tyr Arg Gly Phe Ser Arg
3620 3625 3630

Val 2la Arg Tle His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr
3635 3640 3645

]
-
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Glu Arg Gly Leu Gly Leu Lys FPhe Ser Glu Lys Gly Met Gln
3650 3655 3660

Leu His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Lys
3665 3670 3675

Met Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His
3680 3685 3680

Thr Pro Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met
3695 3700 3705

Ala Gly Arg Ser Thr Ala Thr Ile Leu Ala Lys Met Ala Thr Arg
3710 3715 3720

Leu Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys Ala
3725 3730 3735

Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val Val
3740 3745 3750

Arg Rrg Ile Cys Leu Leu Val Leu Ser Gln Phe Pro Glu Ile Ser
3755 3760 3765
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Pro Ser Lys Asn Thr Ile Tyr Tyr Tyr Gin Gly Asp Pro Ile Ala
3770 3775 3780

2la Tyr Arg Glu Val Ile Gly Lys Gln Leu Cys Glu Leu Lys Arg
3785 3790 3795

Thr Gly Phe Glu Lys Leu Ala Gly Leu Asn Leu Ser Met Thr Thr
3800 3805 3810

Leu Gly Ile Trp Thr Lys His Thr Ser Lys Arg Leu Ile Gln Asp
3815 3820 3825

Cys Val Glu Ile Gly Lys Arg Glu Gly Asn Trp Leu Val Asn Bla
3830 3835 3840

Asp Arg Leu Ile Ala Gly Lys Thr Gly Lys Phe Tyr Ile Pro Ser
3845 3850 3855

Thr Gly Val Thr Leu Leu Gly Lys His Tyr Glu Glu Ile Asn Leu
3860 3865 3870

Lys Gin ©Lys Ala Ala Gln Pro Pro Ile Glu Gly Val Asp Arg Tyr
3875 3880 3885

Lys Leu Gly Pro Ile Val Asn Val Ile Leu Arg Arg Leu Arg Val
3880 3895 3900

Met Leu Met Thr Val Ala Ser Gly Ser Trp

3905 35810
<210> 8
<21%t> 3912
<212> PRT

<213> BVDV
<400> 8
Met Giu Leu Phe Ser Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys

1 5 10 15

Pro Ala Gly Val vVal Glu Pro Val Tyr Asp Val Asn Gly Arg Fro Leu
20 25 30

Phe Gly Glu Ser Ser Asp Leu His Pro Gln Ser Thr Leu Lys Leu Pro
35 4¢ 45
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His Gln Arg Gly Ser Ala Asn Ile Leu Thr Asn Ala Arg Ser Leu Pro
50 55 60

Arg Lys Gly Asp Cys Arg Arg Gly Asn Val Tyr Gly Pro Val Ser Gly
65 70 75 80

Tle Tyr Ile Lys Pro Gly Pro Ile Tyr Tyr Gln Asp Tyr Val Gly Pro
85 90 95

Val Tyr His Arg Ala Pro Leu Glu Leu Cys Arg Glu Ala Ser Met Cys
100 165 110

Glu Thr Thr Arg Arg Val Gly Arg Val Thr Gly Ser Asp Gly Lys Leu
115 1290 125

el

Tyr His Tle Tyr Ile Cys Ile Asp Gly Cys Ile Leu Leu Lys Arg Ala
130 135 140

Thr Arg Asn Gln Pro Glu Val Leu Lys Trp Val Tyr Asn Arg Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Glu Gly Ser Lys Gly Ala
165 170 175

Thr Ser Lys Lys Gln Pro Lys Pro Asp Arg Ile Giu Lys Gly Lys Met
180 185 190

lys Ile Ala Pro Lys Glu Thr Glu Lys Asp Cys Lys Thr Arg Fro Fro
195 200 205

Asp Ala Thr Ile Val Val Glu Gly Val Lys Tyr Glin Val Lys Lys Lys
210 215 220

Gly Lys Val Arg Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys
225 230 235 240

Azn Lys Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala
245 250 255

Trp Ala Ile Leu Ala Ala Val Leu Leu Gln Leu Val Thr Gly Glu Asn
260 265 270
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Ile Thr Gln Trpr Asn Leu Met Asp Asn Gly Thr Glu Gly ITle Gin Gln
275 280 285

Ala Met Phe Leu Arg Gly Val Asn Arg Ser Lew His Gly Ile Trp Pro
290 295 300

Glu Lys Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu
305 ' 310 315 320

Leu Lys Glu Ile Val Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Giu Trp Asn Lys His Gly Trp Cys
340 245 350

Asn Trp Phe His Ile Glu Pro Trp Iie Trp Leu Met Asn Lys Thr Gln
355 360 365

Asn Asn Leu Thr Glu Gly Gln Pro Leu Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Lys Glu Thr Glu Leu Asn Ile Val Thr Gln Ala Arg Asp
385 3580 395 400

Arg Pro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
405 410 415

Ala Gly Val Ile Leu Asp Gly Pro Cys Asn Phe Lys Val Ser val Glu
420 425 430

Asp Val Leu Phe Lys Glu His Asp Gly Asn Met Leu Gln Glu Thr Ala
435 440 445

Tle Gln Leu Leu Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg Val
450 455 460

Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile Leu
465 47Q 475 480

Gly Lys Lys Leu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His Ala
485 490 495

Ala Ser Pro Tyr Cys Gly Val Glu Arg Lys Ile Gly Tyr Val Trp Tyr
500 505 510
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Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Arg Asn Thr Arg Ile Ile
515 520 . 525

Gly Pro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Tle Leu His
530 535 540

Glu Met Gly Gly His Leu Ser Glu Phe Val Leu Leu Ser Leu Val Val
545 550 555 560

Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Ile Tyr Leu Val Leu
565 570 575

Eis Phe Ala Ile Pro Gln Ser His Val Asp Val Asp Thr Cys Asp Lys
580 585 530

Asn Gln Leu Asn Leu Thr Val 2Zla Thr Thr val Ala Glu Val Ile Pro
595 600 605

Gly Thr Val Trp Asn Leu Gly Lys Tyr Val Cys Ile Arg Pro Asp Trp
610 615 620

Trp Pre Tyr Glu Thr Thr Thr Val Phe Val Ile Glu Glu Ala Gly Gin
625 620 635 640

Val Ile Lys Leu Met Leu Arg Ala Ile Arg Asp Leu Thr Arg Iie Trp
645 650 655

Asn Ala Ala Thr Thr Thr Ala Phe Leu Ile Phe Leu Val Lys Ala Leu
660 665 670

s}

Arg Gly Gln Leu Ile Gln Gly Leu Leu Trp Leu Met Leu Ile Thr Gly
675 680 685

Ala Gln Gly Phe Pro Glu Cys Lys Glu Gly Phe Gin Tyr Ala Ile Ser
€90 695 760

Lys Asp Arg Lys Met Gly Leu Leu Gly Pro Glu Ser Leu Thr Thr Thr
705 710 715 720

Trp His Leu Pro Thr Lys Lys Ile Val Asp Ser Met Val His Val Trp
725 730 T35
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Cys Glu G Lys Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu Glu

740 745 750

)
3

Arg Tyr Leu Val Ala Val His Glu Arg Ala Leu Ser Thr Ser Ala Glu
755 760 765

Phe Met Gln Ile Ser Asp Gly Thr Ile Gly Pro Asp Val Ile Asp Met
770 775 780

Pro Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro Val
785 790 795 800

Ile Lys Gly Lys Phe Asn Ala Ser Leu Leu Asn Gly Proc Ala Phe Gln
805 810 815

Met Val Cys Pro Gln Gly Trp Thr Gly Thr Ile Glu Cys Thr Leu Ala
820 825 830

Asn Gln Asp Thr Leu Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg Thr
835 8490 845

Thr Pr¢ Phe Gln Arg Arg Lys Trp Cys Thr Tyr Giu Lys Ile Ile Gly
850 855 860

Glu Asp Tle Tyr Glu Cys Ile Leu Gly Gly Asn Trp Thr Cys Ile Thr
865 870 875 880

Gly Asp His Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Lys Trp
885 8§30 895

Cys &ly His Asp Phe Val Asn Ser Glu Gly Leu Pro His Tyr Pro Ile
800 405 910

Gly Lys Cys Met Leu Ile Asn Glu Ser Gly Tyr Arg Tyr Val Asp Asp
915 920 925

Thr Ser Cys Asp Arg Gly Gly Val Ala Ile Val Pro Ser Gly Thr Val
930 835 940

Lys Cys Arg Ile Gly Asn Val Thr Val Gln Val Ile Ala Thr Asn Asn
845 8590 955 960

Asp Leu Gly Pro Met Pro Cys 3er Pro Ala Glu Val Ile Ala Ser Glu
965 970 975
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Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr Leu
980 985 990

Pro Asn Lys Tyr Tyr Glu Pro Arg Asp Arg Tyr Phe Gin Gin Tyr Met
8995 1000 1005

Leu Lys Gly Glu Trp Gln Tyr Trp Phe Asp Leu Asp Ser Val Asp
1010 1015 1020

His His Lys Asp Tyr Phe Ser Glu Phe Ile Ile Ilie BAla Val Val
1025 1030 1035

Ala Leu Leu Gly Gly Lys Tyr Val Leu Trp Leu Leu Ile Thr Tyr
1040 1045 1650

Thr Ile Leu Ser Glu Gln Met Ala Met Gly Ala Gly Val Asn Thr
1055 106G 1065

Glu Glu Ile val Met Ile Gly Asn Leu Leu Thr Asp Ser Asp lle
1070 1075 1080

Glu val Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile WVal Lys Glu
1085 1030 1085

Glu Leu Ala Arg Lys Trp Ile Ile Leu Val Tyr His Ile Leu Val
1160 1105 1110

Ala Asn Pro Met Lys Thr Ile Gly Val Val Leu Leu Met Leu Gly
1115 1120 1125

Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp Asp Gin Ser Ala

b

1130 1135 1140

Met Asp Pro Cys Phe Leu Leu Val Thr Gly Val val Ala Val Leu
1145 1150 1155

Met Ile Ala Arg Arg Glu Pro Ala Thr Leu Pro Leu Ile Val Ala
1160 1165 1170

Leu Leu Ala Ile Arg Thr Ser Gly Phe Leu Leu Pro Ala Ser Ile
1175 1180 1185
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Asp Val Thr Val Ala vVal Val Leu Ile Val Leu Leu Leu Ala Ser
1190 11985 1200

Tyr Iie Thr Asp Tyr Phe Arg Tyr Lys Lys Trp Leu Gln Leu Leu
1205 12190 1215

Phe Ser Leu Ile Ala Gly Tle Phe Ile Ile Arg Ser Leu Lys His
1220 1225 1230

Ile Asn Gln Met Glu Val Pro Glu Ile Ser Met Pro Ser Trp Arg
1235 1240 1245

Pro Leu Ala Leu Val Leu Phe Tyr Ile Thr Ser Thr Ala Ile Thr
1250 1255 1260

Thr Asn Trp Asp Ile Asp Leu Ala Gly Phe Leu Leu Gln Trp Ala
1265 1270 1275

Pro Ala Val Ile Met Met Ala Thr Met Ala Asp Phe Leu Thr
1280 1285 12580

3
3
o]

Leu Ile Ile Val Leu Pro Ser Tyr Glu Leu Ser Lys Leu
1295 130¢C 1305

3
1<
H
g
=
®

Leu Lys Asn Val Arg Thr Asp Val Glu Lys Asn Trp Leu Gly Lys
1310 1313 1320

Val Lys Tyr Arg Gln Ile Ser Ser Val Tyr Asp Ile Cys Asp Ser
1325 1330 1335

Glu Glu Ala Val Tyr Leu Phe Pro Ser Arg His Lys Ser Gly Ser
13490 1345 1350

Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu Ile Ser
1355 1360 1365

Cys Ile Ser Ser Gln Trp Gln Val Val Tyr Ile Ser Tyr Leu Ile
1370 1375 1380

Leu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asp Glu Val
1385 1380 1385

Ser Gly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Ile Ile
1400 1405 1410
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Glu T,eu Asn Trp Ala Ile Asp Asp Glu Glu Cys Lys Gly Leu Lys
1415 1420 1425

Lys Leu Tyr Leu Leu Ser Gly Arg Val Lys Asn Leu Ile Val Lys
1430 1435 1440

His Lys Val Arg Asn Glu Ala Val His Arg Trp Phe Gly Glu Glu
1445 1450 1455

Glu Ile Tyr Gly Ala Pro Lys Val Ile Thr Ile Ile Lys Ala Ser
1460 1465 147G

Thr Leu Ser Lys Asn Arg His Cys Ile Ile Cys Thr Ile Cys Glu
1475 1480 1485

Gly Lys Glu Trp Asn Gly Ala Asn Cys Pro Lys Cys Gly Arg Gln
1450 1485 1500

Gly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp Phe Glu Glu
1505 151¢ 1515

Lys His Tyr Lys Lys Ile Phe Ile Arg Glu Glu Ser Ser Cys Fro
1520 1525 153¢C

Val Pro Phe Asp Pro Ser Cys His Cys Asn Tyr Phe Arg His Asp
1535 15490 1545

Gly Pro Phe Arg Lys Glu Tyr Lys Gly Tyr Val Gln Tyr Thr Ala
1550 1535 . 1560

‘Arg Gly Gln Leu Phe Leu Ar Asn Leu Pro Ile Leu Ala Thr Lys
1565 1570 1575

Met Lys Leu Leu Met Val Gly Asn Leu Gly Ala Glu Ile Gly Asp
1580 1585 1580

Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala Val Cys Lys
1595 1600 1605

Lys Ile Thr Asn His Glu Lys Cys His Val Asn Ile Met Asp Lys
1610 1615 1620
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Leu Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr Pro Arg
1625 1630 1635

Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg Arg Gly
1640 1645 : 1650

Leu Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile Ser Ser
1655 1660 1665

Val Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp Ser
1670 1675 1680

Met Gly Arg Thr Arg Val Val Cys His Ser Asn Asn Lys Met Thr
1685 1630 1695

Asp Giu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly <Cys Pro Glu
1700 1705 1710

Gly Ala Arg Cys Tyr Val Leu Asn Pro Glu Ala Val Asn Ile Ser
1715 1720 1725

Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Giy Gly Glu
1730 1735 1740

Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp Leu
1745 1750 1755

Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu Ala Ser
1760 1765 1778

Ser Gly Arg Val val Gly Arg Val Lys Val Gly Lys Asn Glu Asp
1775 1780 1785

Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser Lys
1780 1795 1800

Asn Gln Thr Asp Leu Ala Asp Ile Val Lys Lys Leu Thr Ser Met
1805 1810 1815

Asn Arg Gly Glu Phe Lys Gln Tile Thr Leu Ala Thr Gly Ala Gly
1820 1825 1830

Lys Thr Thr Glu Leu Pro Arg Ser Val Ile Glu Glu Ile Gly Arg
1835 1840 1845
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His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala Ala Glu
1850 1855 1860

Ser Val Tyr Gln Tyr Met Arg Val Lys Tyr Pro Ser Ile Ser Phe
1865 1870 1875

Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala Thr Gly
1880 1885 1890

Ile Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Leu Pro Gln Pro
1885 1800 1905

Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu Asp
19190 1815 1820 '

Giu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile Ile Gly Lys
1825 1930 19835

Ile His Arg Phe Ala Glu Asn Leu Arg Val Val Ala Met Thr Ala
1940 1945 1850

Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His Pro Ile
1955 19690 1965

Glu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu Gly
1870 13875 1980

Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Thr Glu Glu
1985 1890 1895

Met Lys Gly Asn Met Leu Val Phe Ala Pro Thr Arg Asn Met Ala
2000 2005 2010

val Glu Thr Ala Lvs Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly
2015 2020 2025

Tyr Tyr Tyr Ser Gly Gilu Asn Pro Glu Asn Leu Arg Val Val Thr
2030 2035 2040

Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn Ala ITle Glu Ser
2045 2050 2055
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Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr Gly Leu
2060 2065 2070

Lys Cys Glu Lys Arg Val Arg Ile Ser Ser Lys Met Pro Phe Ile
2075 2080 2085

val Thr Gly Leu Lys ARrg Met Ala Val Thr Ile Gly Glu Gln Ala
2090 2085 2100

Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr
2105 2110 2115

Arg Ser Gln Glu Thr Ala Ser Gly Ser Lys Asp Tyr His Tyr Asp
2120 2125 2130

Leu Leu Gln Ala Gln Arg Tyr Gly TIle Glu Asp Gly Ile Asn Val
2135 2140 2145

Thr Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr Glu
2150 2155 2160

bt
=
3]
[y
[y

Glu Asp Ser Leu Met Ile Thr & Leu Val Leu &Asn Asn Leu
2165 2170 2175

Leu Ile Ser Glu Asp Leu Pro 2&la Ala Vel Lys Asn Ile Met Ala
2180 2185 2190

Arg Thr Asp His Pro Glu Pro Ile Gln Leu Als Tyr Asn Ser Tyr
2195 2200 2205

Glu Asn Gln Ile Pro Val Leu Phe Pro Lys Ile Lys Asn Gly Glu
2210 2215 ' 2220

Val Thr Asp Ser Tyr Glu Asn Tyr Thr Tyr Leu Asn Ala Arg Lys
2225 2230 2235

Leu Gly Glu Asp Val Pro Ala Tyr vVal Tyr Ala Thr Glu Asp Glu
2240 2245 2250

Asp Leu Ala Val Asp Leu Leu Gly Met Asp Trp Pro Asp Pro Gly
2255 2260 2265

Asn Gln Gln Val Val Glu Thr Gly Arg Ala Leu Lys Gln Val Thr
2270 2275 2280
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Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Ile Ala Leu Phe Gly
2285 2280 . 2295

Tyr Val Gly Tyr Gin Thr Leu Ser Lys Arg His Ile Pro Met Ile
2300 2305 2310

Thr Asp Ile Tyr Thr Leu Glu Asp His Arg Leu Glu Asp Thr Thr
2315 2320 2325

Hig Lew Gln Phe Ala Pro Asn &la Ile ARrg Thr Asp Gly Lys Asp
2330 2335 2340

Ser Glu Leu Lys Glu Leu Ala Val Gly Asp Leu Asp Lys Tyr Val
2345 2350 2355

Asp Ala Leu Val Asp Tyr Ser Lys Gln Gly Met Lys Phe Ile Lys
2360 2365 2370

Val Gln Ala Glu Lys Val Arg Asp Ser Gln Ser Thr Lys Glu Gly
2375 2380 2385

Leu Gln Thr Ile Lyeg Glu Tyr Val Asp Lys Phe Ile Gln Ber Leun
2390 2385 2400

Thr Giu Asn Lys Giu Glu Ile Ile Arg Tyr Gly Leu Trp Gly Val
2405 2410 2415

His Thr Ala Leu Tyr Lys Ser Leu Ala Ala Arg Leu Gly His Glu
2420 2425 2430

Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe Gly Gly
2435 2440 2445

Glu Thr Val Ser Ala His Ile Lys Gln Val Ala Val Asp Leu Val
2450 2455 2460

val Tyr 7Tyr Ile Ile Asn Lys Pro Ser Phe Pro Gly Asp Thr Glu
24865 2470 2475

Thr Gin Gln Glu Gly &rg Arg Phe Val Ala Ser Leu Phe Ile Ser
2480 2485 2490
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Ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn Leu
2495 2500 2505

Gln Arg Val Val Giu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala Thr
2510 _ 2515 2520

Ser Ala Leu Lys Leu Phe Thr Pro Thr Arg Leu Giu Ser Val Val
2525 2530 2535

Ile Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Ile Arg Lys
2540 2545 2550

Gly Lys Ser Asp Gly Leu Leu Gly Thr Gly Ile Ser Ala Ala Met
2555 2560 2565

Glu Ile Lew Asn Gln Asn Pro Ile Ser Val Gly Ile Ser Val Met
2570 2575 2580

Leu Gly Val Gly Ala Ile Ala Ala His Asn Ala Ile Glu Ser Ser
2585 2590 2585

Glu Gln Lys 2rg Thr Leu Leu Met Lys Val Phe Val Lys Asn Phe
2600 2605 2610

Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn Pro Glu
2615 2620 2625

Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile Gly Asn
2630 2635 2640

Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr Lys Gly
2645 2650 2655

Trp Giu Ala Lys Glu Leu Ala Glu Lys Thr Ala Gly Arg Asn Leu
26690 2665 2670

Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu &ly Meft Asp
2675 2680 2685

Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr 1Ile Leu Asp
2690 2695 2700

Leu Ile Phe Asn Leu His Asn Lys Leu Asn Lys Gly Leu Lys Lys
2705 2710 2715
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Leu Val Leu Gly Trp Rla Pro Ala Pro Leu Ser Cys Asp Trp Thr
2720 2725 2730

Pro Ser Asp Glu Arg Ile Ser Leu Pro His Asn Asn Tyr Leu Arg
2735 2740 2745

Val Glu Thr Arg Cys Pro Cys Gly Tyr Glu Met Lys Ala Ile Lys
2750 2755 2760

Asn Val Ala Gly Lys Leu Thr Lys Val Glu Glu Lys Gly Ser Phe
2765 2770 2775

Leu Cys Arg Asn Arg Leu Gly Arg Gly Pro Pro Asn  Phe Lys Val
2780 2785 2730

Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu Val Lys Pro Val Ala
2795 2800 2805

Arg Leu Glu Gly Gln Val Asp Leu Tyr Tyr Lys Gly Val Thr Ala
2810 2815 2820

Lys Leu Asp Tyr Asn Asn Gly Lys Val Leu Leu Ala Thr Asn Lys
2825 2830 2835

Trp Glu Val Asp Hig Ala Phe Leu Thr Arg Leu Val Lys Lys His
2840 2845 2850

Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pro Asp
2855 2860 2865

His Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys Asn
2870 2875 2880

Ser Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr Tyr
2885 2830 2895

-
o
o]

Asp Leu Thr Ser Asn Leu Val Arg Leu Ile Glu Leu Val His
2900 2805 2910

Lys Asn Asn Leu Gln Glu Arg Glu Ile Pro Thr Val Thr Val Thr
2915 2920 2925
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Thr Trp Leu Ala Tyr Ser Phe Val Asn Glu Asp Leu Gly Thr Ile
2930 2935 2940

Lys Pro Val Leu Gly Glu Lys Val Ile Pro Glu Prce Pro Glu Glu
2945 2950 2955

Lieu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr Ala
2960 2865 2970

Ile Thr Ile Thr Gly Glu Ala Glu Val Met Thr Thr Gly Ile Thr
2975 2980 2885

Pro Val Val Glu Met Lys Gilu Glu Pro Gln Leu Asp His Gln Ser
2950 2995 3000

Thr Thr Leu Lys Val Gly Leu Lys Gilu Gly Glu Tyr FPro Gly Pro
3005 3010 3015

Gly Val Asn Pro Asn His Leu Ala Glu Val Ile Asp Glu Lys Asp
3020 3025 3030

Asp Arg Pro Phe Val Leu Ile Ile Gly Asn Lys Gly Ser Thr Ser
3035 3040 3045

Asn Arg Ala Arg Thr Ala Lys Asn Ile Arg Leu Tyr Lys Gly Asn
3050 3055 3060

Asn Pro Arg Glu Ile Arg Asp Leu Met Ser Gln Gly Arg Ile Leu
3065 3070 . 3075

Thr Val Ala Leu Lys Glu Leu Asp Pro Glu Leu Lys Giu Leu Val
3080 3085 3080

Asp Tyr Lys Gly Thr Phe Leu Asn Arg Glu Ala Leu Glu Ala Leu
30895 3100 3105

Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala Met Ile
3110 ' 3115 3120

Arg Arg Leu Ile Glu Pro Glu WVal Glu Glu Glu Leu Pro Asp Trp
3125 3130 3135

Phe Gln Ala Glu Glu Pro Leu FPhe Leu Glu Ala Lys Iie Gln Asn
31490 3145 3150
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Asp Leu Tyr His Leu Ile Gly Ser Val Asp Ser Ile Lys Ser Lys
3155 3160 3165

Ala Lys Glu Leu Gly Ria Thr Asp Asn Thr Lys Ile Val Lys Glu
317¢C 3175 3180

Val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Ser Thr
3185 3190 3185

Gln Val Thr Lys Lys Gin Met Ser Leu Ala Pro Leu Phe Glu Glu
3200 3208 3210

Leu Leu Leu Lys Cys Pro Pro Cys Ser Lys Ile Ser Lys Gly His
3215 3220 3225

Met Val Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Glu Pro Leu
3230 3235 3240

Gly Cys Gly Val Tyr Met Gly Thr Ile Prec Ala Arg Arg Leu Lys
3245 3250 3255

j+h

Ile His Pro Tyr Glu Als Tyr Leu Lys Leu Lys Glu Leu Val Glu
3260 3263 3270

Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser Ile Ile Arg Glu
3275 3280 3285

His Asn Thr Trp Ile Leu Arg Lys Val Arg His Glu Gly Asn Leu
329G 3285 3300

Arg Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp Gln Leu
3305 3310 3315

Cys Arg Asp Gly His Lys Arg Asn Ile Tyr Asn Lys Ile Ile Gly
3320 3325 3330

Ser Thr Met Ala Ser Ala Gly Ile Arg Leu Glu Lys Leu Pro Val
3335 3340 3345

Val Arg Ala Gln Thr Asp Thr Thr Ser Phe His Gln Ala Ile Arg
3350 3355 3360
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Glu Lys Ile Asp Lys Thr Glu Asn Lys Gln Thr Pro Glu Leu His
3365 3370 3375

Glu Glu Leu Met Lys Val Phe Asp Cys Leu Lys Ile Pro Glu Leu
3380 3385 3380

Lys Glu Ser Tyr Asp Glu Val Ser Trp Glu Gln Leu Glu Ala Gly
3395 3400 3405

Ile Asn Arg Lvs Gly BAla Ala Gly Tyr Leu Glu Ser Lys Asn Ile
3410 2415 3420

Gly Gilu Val Leu Asp Thr Glu Lys His Ile Val Glu Gln Leu Ile
3425 3430 3435

Lys Asp Leu Arg Lys Gly Lys Lys Ile Arg Tyr Tyr Glu Thr Ala
3440 3445 3450

Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Glu Ala
3455 3460 3465

Gly Glua Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gin Tyr Fro
3470 3475 348C

Asp Ala Lys Val Arg Leu Ala Ile Thr Lys Val Met Tyr Lys Trp
3485 34490 3495

val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys Thr
3500 3505 3510

Pro Leu Phe Asp Ile Phe Asn Lys Val Lys Lys Glu Trp Asp Ser
3515 3520 3525

Phe Gln Asp Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp Asp
3530 3535 3540

1]

Thr Gln Val Thr Ser Arg Asp Leu Met Leu Ile Lys Asp Ile Gin
3545 3550 3555

Lys Tyr Tyr Phe Lys Arg Ser Ile His Lys Phe Leu Asp Thr Ile
3560 3565 3570

Thr Glu His Met Val Glu Val Pro Val Ile Thr Ala Asp Gly Glu
3575 3580 3585
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Val Tyr TIle Arg Asn Gly Gln Arg Gly Ser Gly Gin Pro Asp Thr
3580 - E 3595 3600

Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Ile Tyr Ala
3605 3610 3615

Phe Cys Lys Ser Thr Gly Ile Pro Tyr Arg Gly Phe Ser Arg Val
35620 3625 3630

Ala Arg 1Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr Glu
3635 3640 3645

Arg Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met Gln Ile Leu
3650 3655 3660

His Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Lys Met
3665 3670 3675

Lys Val BAla Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His Thr
3680 3685 3680

Pro Val Pro Val Arg Trp Ala Asp Asn Thr Ser Ser Tyr Met Ala
3685 3700 3705

Gly ARrg Ser Thr Ala Thr Ile Leu Ala Lys Met Ala Thr Arg Leu
3710 3715 3720

Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys Ala Val
3725 3730 3735

Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val Val Arg
3740 3745 3750

Arg Ile Cys Leu Leu Val Leu Ser Gin Phe Pro Glu Ile 3Ser Pro
3755 3760 3765

Ser Lys Asn Thr Ile Tyr Tyr Tyr Gln Gly Asp Pro Ile Ala Ala
3770 3775 3780

Tyr Arg Glu Val Ile Gly Lys Gln Leu Cys Glu Leu Lys Arg Thr
3785 3790 3795
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Gly Phe Glu Lys Leu Ala Gly Leu Asn Leu Ser Met Thr Thr Leu
3800 3805 3810

Gly Ile Trp Thr Lys His Thr Ser Lys Arg Leu Ile Gin Asp Cys
3815 3820 3825

Val Glu TIle Gly Lys Arg Glu Gly Asn Trp Leu Val Asn Ala Asp
3830 3835 3840

Arg Leu Ile Ala Gly Lys Thr Gly Lys Phe Tyr Ile Pro Ser Thr
3845 3858 3855

Gly val Thr Leu Leu Gly Lys His Tyr Giu Glu Ile Asn Leu Lys
3860 3865 3870

Gin Lys Ala Ala Gln Pro Pro Ile Glu Gly Val Asp Arg Tyr Lys
3875 3880 3885

Leu Gly Pro TIle Val Asn Val Ile Leu Arg Arg Leu Arg Val Met
3850 3885 3900

Leu Met Thr Val Ala Ser Gly Ser Trp

3505 3910
<210> 9
<211>»> 3813
<212>» PRT

<213> BVDV
<400> 9
Met Glu Leu Phe Ser Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gln Lys

1 5 1¢ 13

Pro Ala Gly Val VvVal Glu Pro Val Tyr Asp Val Asn Gly Arg Pro Leu
20 25 30

Phe Gly Glu Ser Ser Asp Leu His Pro Giln Ser Thr Leu Lys Leu Pro

His Gln Arg Gly Ser Ala Asn Ile Leu Thr Asn Ala Arg Ser Leu Pro
50 55 60

Arg Lys Gly Asp Cys Arg Arg Gly Asn Val Tyr Gly Pro Val Ser Gly
65 70 75 80
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Ile Tyr Ile Lys Pro Gly Pro Ile Tyr Tyr Gln Asp Tyr Val Gly Pro
85 90 85

Val Tyr His Arg Ala Pro Leu Glu Leu Cys Arg Glu Ala Ser Met Cys
100 i05 110

Glu Thr Thr Arg Arg Val Gly Arg Vval Thr Gly Ser Asp Gly Lys Leu
115 1290 125

Tyr His Ile Tyr Ile Cys Ile Asp Gly Cys Ile Leu Leu Lys Arg Ala
130 135 140

Thr Arg Asn Gln Pro Glu Val Leu Lys Trp Val Tyr Asn Arg Leu Asn
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Glu Gly Ser Lys Gly Ala
165 170 175

Thr Ser Lys Lys Gln Pro Lys Pro Asp Arg Ile Glu Lys Gly Lys Met
180 185 1580

Lys Ile Ala Pro Lys Glu Thr Glu Lys Asp Cys Lys Thr Arg Pro Pro
195 200 205

Asp Ala Thr Ile Val Vval Glu Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

Gly Lys Val Arg Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys
225 230 235 240

Asn Lys Pro Pro Glu Ser Arg Lys Lys Leu Gilu Lys Ala Leu Leu Ala
245 250 255

Trp Ala Ile Leu Rla Ala Val Leu Leu Gln Leu Val Thr Gly Glu Asn
260 265 : 270

Ile Thr Gln Trp Asn Leu Met Asp Asn Gly Thr Giu Gly Iie Gln Gln
275 280 285

Bla Met Phe Leu Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro
290 _ 2585 360

Glu Lys Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Tyr Glu
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305 310 315 320

Leu Lys Glu Ile Val Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr
325 330 335

Thr Cys Cys Arg Leu Gln Arg His Glu Trp Asn Lys His Gly Trp Cys
340 345 350

Asn Trp Phe His Ile Glu Pro Trp Ile Trp Leu Met Asn Lys Thr Gin
358 360 365

Asn Asn Leu Thr Glu Gly Gln Pro Leu Arg Glu Cys Ala Val Thr Cys
370 375 380

Arg Tyr Asp Lys Glu Thr Giu Leu Asn Ile Val Thr Gin Ala Arg Asp
385 390 395 400

Arg Pro Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Asn Phe Ser Phe
405 410 415

Rla Gly Val Ile Leu Asp Gly Pro Cys Asn Phe Lys Val Ser Val Glu
420 425 430

Asp Val Leu Phe Lys Glu His Asp Ser Gly Asn Met Leu Gln Glu Thr
435 440 445

Ala Ile Gln Leu Leu Asp Gly Ala Thr Asn Thr Ile Glu Gly Ala Arg
450 455 450

Val Gly Thr Ala Lys Leu Thr Thr Trp Leu Gly Lys Gln Leu Gly Ile
465 470 475 4890

Leu Gly Lys Lys Leu Glu Asn Lys Ser Lys Ala Trp Phe Gly Ala His
485 4890 495

Ala Ala Ser Pro Tyr Cys Gly Val Glu Arg Lys Ile Gly Tyr Val Trp
500 505 51¢C

Tyr Thr Lys Asn Cys Thr Pro Ala Cys Leu Pro Arg Asn Thr Arxg Iie
515 520 525

Ile Gly Prc Gly Lys Phe Asp Thr Asn Rla Glu Asp Gly Lys Ile Leu
530 535 540
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His Glu Met Gly Gly His Leu Ser Glu Phe Val Leu Leu Ser Leu Val
545 550 555 560

Val Leu Ser Asp Phe Ala Pro Glu Thr Ala Ser Val Ile Tyr Leu Val
565 570 575

Lew His Phe Ala Ile Pro Gin Ser His val Asp Val Asp Thr Cys Asp
580 585 5590

Lyvs BAsn Gln Leu Asn Leu Thr Val Ala Thr Thr val Ala Glu Val Ile
595 600 605

Pro Gly Thr Val Trp Asn Leu Gly Lys Tyr Val Cys Ile Arg Pro Asp
610 615 620

Trp Trp Pro Tyr Glu Thr Thr Thr Val Phe Val Ile Glu Giu Ala Gly
&25 630 635 640

Gln Val Ile Lys Leu Met Leu Arg Ala Ile Arg Asp Leu Thr Arg Ile
645 650 655

Trp Asn Ala Ala Thr Thr Thr Ala Phe Leu Ile Phe Leu Val Lys Ala
66l 6565 670

Leu Arg Gly Gln Leu Ile Gln Gly Leu Leu Trp keu Met Leu Ile Thr
€75 680 685

Gly Ala Gln Gly Phe Pro Glu Cys Lys Glu Gly Phe Gln Tyr Ala Ile
690 6395 700

Ser Lys Asp Arg Lys Met Gly Leu Leu Gly Pro Glu Sexr Leu Thr Thr
705 710 715 720

Thr Trp His Leu Pro Thr Lys Lys Ile Val Asp Ser Met Val His Val
725 730 735

Trp Cys &Glu Gly Lys Asp Leu Lys Ile Leu Lys Met Cys Thr Lys Glu
740 745 750

Glu Arg Tvr Leu Val Ala Val His Glu Arg Ala Leu Ser Thr Ser Ala
755 760 765

Glu Phe Met Gln Ile Ser Asp Gly Thr Ile Gly Pro Asp Val Ile Asp
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770 775 T8¢

Met Pro Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Lys Pro
785 730 795 800

Val Ile Lys Gly Lys Phe Asn Ala Ser Leu Leu Asn Gly Pro Ala Phe
805 810 815

Gln Met Val Cys Pro Gln Gly Trp Thr Gly Thr Ile Glu Cys Thr Leu
820 825 g30

Ala Asn Gln Asp Thr Leu Asp Thr Thr Val Ile Arg Thr Tyr Arg Arg
835 840 845 '

Thr Thr Pro Phe Gln Arg Arg Lys Trp Cys Thr Tyr Glu Lys Ile Ile
850 855 8560

Gly Glu Asp Ile Tyr Glu Cys Ile Leu Gly Gly Asn Trp Thr Cys Ile
865 870 875 880

Thr Gly Asp His Ser Arg Leu Lys Asp Gly Pro Ile Lys Lys Cys Lys
885 890 895

Trp Cys Gly His Asp Phe Val Asn Ser Glu Gly Leu Pro His Tyr Pro
200 805 210

Ile Gly Lys Cys Met Leu Ile Asn Glu Ser Gly Tyr Arg Tyr Val Asp
915 20 9Z5

Asp Thr Ser Cys Asp Arg Gly Gly Val Ala Tle Val Pro Ser Gly Thr
530 8935 940

Val Lys Cys Arg Ile Gly Asn Val Thr Val Gln Val Ile Ala Thr Asn
©45 950 8955 960

Asn Asp Leu Gly Pro Met Pro Cys Ser Pro Ala Glu Val Ile Ala Ser
Se5 870 975

Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Ser Arg Thr
280 985 990

Leu Pro Asn Lys Tyr Tyr Glu Pro Arg Asp Arg Tyr Phe Gln Gln Tyr
995 1000 1005
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Met Leu Lys Gly Glu Trp Gln Tyr Trp Phe Asp Leu Asp Ser Val
1010 1015 10z2¢

Asp His His Lys Asp Tyr Phe Ser Glu Phe Ile Ile TIle Ala Val
1025 1030 1035

Val Ala Leu Leu Gly Gly Lys Tyr Val Leu Trp Leu Leu Ile Thr
1040 1045 1050

Tyr Thr Ile Leu Ser Glu Gln Met Ala Met Giy Ala Gly Val Asn
1855 1060 1065

Thr Glu Glu Ile Val Met Ile @Gly Asn Leu Leu Thr Asp Ser Asp
107¢C 1075 1080

Ile Glu Val Val val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys
1085 1080 1085

Glu Glu Leu Ala Arg Lys Trp Tle Ile Leu Val Tyr His Ile Leu
1100 1105 1110

Val Ala Asn Pro Met Lys Thr Ile Gly Val Val Leu Leu Met Leu
1115 1120 1125

Gly Gly Val Val Lys Ala Ser Arg Ile Asn Ala Asp Asp Gln Ser
1130 1135 1140

Ala Met Asp Pro Cys Phe Leu Leu Val Thr Gly Val Val Ala Val
1145 1150 115%

Leu Met Ile Ala Arg Arg Glu Pro Ala Thr Leu Prc Leu Ile Val
1160 1165 1170

Ala Leu Leu Ala Ile Arg Thr Ser Gly Phe Leu Leu Pro Ala Ser
1175 1180 1185

Ile Asp Val Thr Val Ala Val Val Leu Ile Val Leu Leu Leu Ala
1180 11985 1200

Ser Tyr TIle Thr Asp Tyr Phe Arg Tyr Lys Lys Trp Leu Gln Leu
1205 1210 1215

Ieu Phe Ser Leu Ile Ala Gly Ile Phe Ile Ile Arg Ser Leu Lys
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1220 1225 1230

His Ile Asn Gln Met Glu Val Pro Glu Ile Ser Met Pro Ser Trp
123% 12490 1245

Arg Pro Leu Ala Leu Val Leu Phe Tyr Ile Thr Ser Thr Ala Ile
1250 1255 1260

Thr Thr Asn Trp Asp Ile Asp Leu Ala Gly Phe Leu ILeu &ln Trp
1265 1270 1275

Ala Preo Ala Val Ile Met Met Ala Thr Met Trp Ala Asp Phe Leu
1280 1285 1230

Thr Leu Ile Ile Val Leu Pro Ser Tyr Glu Leu Ser Lys Leu Tyr
1295 1300 1305

Phe Leu Lys Asn Val Arg Thr Asp Val Glu Lys Asn Trp Leu Gly
1310 1315 1320

Lys Val Lys Tyr Arg Gln Ile Ser Ser Val Tyr Asp Ile Cys Asp
1325 133¢C 1335

Ser Glu Glu Ala Val Tyr Leu Phe Pro Ser Arg His Lys Ser Gly
1340 1345 1350

Ser Arg Pro Asp Phe Ile Leu Pro Phe Leu Lys Ala Val Leu Ile
1355 1360 1365

Ser Cys 1Ile Ser Ser Gln Trp Gln Val val Tyr Ile Ser Tyr Leu
1370 1375 1380

Tle Leu Glu Ile Thr Tyr Tyr Met His Arg Lys Ile Ile Asp Glu
1385 1390 _ 1385

Val Ser Gly Gly Ala Asn Phe Leu Ser Arg Leu Ile Ala Ala Tle
140¢C 1405 1410

Ile Glu Leu Asn Trp Ala Ile Asp Asp Glu Glu Cys Lys Gly Leu
1415 1420 1425

Lys Lys Leu Tyr Leu Leu Ser Gly Arg Val Lys Asn Leu Ile Val
1430 1435 1440 :
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Lys His ©Lys Val Arg Asn Glu Ala Val His Arg Trp Phe Gly Glu
1445 1450 1455

Glu Glu Ile Tyr Gly Ala Pro Lys Val Ile Thr Ile Tle Lys Ala
1460 1465 1470

Ser Thr Leu Ser Lys Asn Arg His Cys Ile Ile Cys Thr Ile Cys
1475 1480 1485

Glu Gly Lys Glu Trp Asn Gly Ala Asn Cys Pro Lys Cys Gly Arg
1490 1485 1500

Gin Gly Lys Pro Ile Thr Cys Gly Met Thr Leu Ala Asp Phe Glu
1505 1510 1515

Giu Lys His Tyr Lys Lys Ile Phe Ile Arg Glu Glu Ser Ser Cys
1520 1525 1530

Pro Val Pro Phe Asp Pro Ser Cys His Cys Asn Tyr Phe Arg His
1535 1540 1545

Asp Gly Pro Phe Arg Lys Glu Tyr Lys Gly Tyr val Gln Tyr Thr
1550 1555 1560

Ala Arg Gly Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr
1565 1570 1575

Lys Met Lys Leu Leu Met Val Asn Leu Gly Ala Glu Ile Gly
1580 1585 1520

&
et

Asp Leu Glu His Leu Gly Trp Val Leu Arg Gly Pro Ala val Cys
1585 1600 1605

Lys Lys Ile Thr Asn His Glu Lys Cys His Val Asn Ile Met Asp
1610 1615 1620

Lys Leu Thr Ala Phe Phe Gly Iie Met Pro Arg Gly Thr Thr Pro
1625 1630 1635

Arg Ala Pro Val Arg Phe Pro Thr Ala Leu Leu Lys Val Arg Arg
1640 ledh 1650

Gly Leu Glu Thr Gly Trp Ala Tyr Thr His 6in Gly Gly Ile Ser
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16355 1660 - 1665

Ser Val BAsp His Val Thr Ala Giy Lys Asp Leu Leu Val Cys Asp
1670 1673 1680

Ser Met Gly Arg Thr Arg Val Val Cys His Ser Asn Asn Lys Met
1685 1680 1695 -

Thr Asp Glu Thr Glu Tyr Gly Ile Lys Thr Asp Ser Gly Cys Pro
1700 1705 1710

Glu Gly Ala Arg Cys Tyr Val Leu Asn Preo Glu ARla Val Asn Ile
1715 1720 1725

Ser Gly Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly
1730 1735 1740

Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Prc Ala Phe Phe Asp
1745 1750 1755

Leu Lys Asn Leu Lys CGly Trp Ser Gly Leu Pro Ile Phe Glu Ala
1760 1765 1770

Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu
1775 17890 1785

Agsp Ser Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser
17990 1795 1800

Lys Asn Gln Thr Asp Leu Ala Asp Ile Val Lys Lys Leu Thr Ser
1805 1810 1815

Met Asn Arg Gly Glu Phe Lys Gln Ile Thr Leu Ala Thr Gly 2la
1820 1825 1830

Gly Lys Thr Thr Glu ILeu Pro Arg Ser Val Ile Gilu Glu Ile Gly
1835 1840 1845

Arg His Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala Ala Ala
1850 1855 1860

Glu Ser Val Tyr Gln Tyr Met Arg Val Lys Tyr Pro Ser Tle Ser
1865 1870 1875
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Phe Asn Leu Arg Ile Gly Asp Met Lys Glu Gly Asp Met Ala Thr

1880 1885 1880

Gly Ile 'Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Leu Pro Gln
1895 1800 1905

Pro Lys Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu
1910 1915 1920

Asp Glu Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile Ile Gly
13825 1930 1935

Lys Ile His Arg Phe Ala Glu Asn Leu Arg Val Val BAla Met Thr
1840 1945 1950

Ala Thr Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His Pro
1855 1860 1565

Ile Giu Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu
1870 1575 1880

Gly Ser Glu Tyr Leu Asp Ile Ala Gly Leu Lys Ile Pro Thr Glu
1985 1980 1995

Glu Met Lys Gly Asn Met Leu Val Phe Ala Pro Thr Arg Asn Met
200¢ 2005 2010

Ala Val Glu Thr Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser
2015 2020 2025

Giy Tyr Tyr Tyr Ser Gly Glu Asn Pro Glu Asn Leu Arg Val Vval
2030 2035 2040

Thr Ser Gln Ser Pro Tyr Val Val Val Ala Thr Asn Ala Ile Glu
2045 2050 2055

Ser Gly Val Thr Leu Pro Asp Leu Asp Thr Val Val Asp Thr Gly
2060 2065 2070

Leu Lys Cys Glu Lys Arg Val Arg Ile Ser Ser Lys Met Pro Phe
2075 2080 2085

Ile Val Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln
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2090 2083 2100

Ala Gln Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr
2105 2110 2115

Tyr Arg Ser Gln Glu Thr Ala Ser Gly Ser Lys Asp Tyr His Tyr
2120 2125 2130

Asp Leu Leu Glin Ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile Asn
2135 2140 2145

Val Thr Lys Ser FPhe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr
2150 2155 2160

Glu Glu Asp Ser Leu Met Ile Thr Gin Leu Glu val Leu Asn Asn
2165 2170 2175

Leu Leu Ile Ser Glu Asp Leu Pro Ala Ala Val Lys Asn Ile Met
2180 2185 2190

Ala Arg Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser
2195 2200 2205

Tyr Giu Asn Gln Ile Pro Val Leu Phe Pro Lys Ile Lys Asn Gly
2210 2215 2220

Glu Val Thr Asp Ser Tyr Glu Asn Tyr Thr Tyr Leu Asn Ala Arg
2225 2230 2235

Lys Leu Gly Glu Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp
2240 2245 2250

Glu Asp Leu Ala Val Asp Leu Leu Gly Met Asp Trp Pro Asp Pro
2255 2260 2265

Gly Asn Gin Gln Val Val Glu Thr Gly Arg Ala Leu Lys Gln Val
2276 2275 2280

Thr Gly Leu Ser Thr Ala Glu Asn Ala Leu Leu Ile Ala Leu Phe
2285 2290 2295

Gly Tyr Val Gly Tyr Gln Thr Leu Ser Lys Arg His Ile Pro Met
2300 2305 2310
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Ile Thr Asp Ile Tyr Thr Leu Glu Asp His Arg Leu Glu Asp Thr
2315 2320 2325

Thr His Leu Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys
2330 2335 2340

Asp Ser Glu Leu Lys Glu Leu Ala Val Gly Asp Leu Asp Lys Tyr
2345 2350 2355

Val Asp Ala Leu Val Asp Tyr Ser Lys Gln Gly Met Lys Phe Ile
2360 2365 2370

Lys val Gln Alas Glu Lys Val Arg Asp Ser Gln Ser Thr Lys Glu
2375 2380 2385

Giy Leu GIn Thr Ile Lys Glu Tyr Val Asp Lys Phe Ile Gln Ser
2380 2395 2400

Leu Thr Giu 2Aszn Lys Glu Giu Ile Ile Arg Tyr Gly Leu Trp Gly
2405 2410 2415

Val His Thr Ala Leu Tyr Lys Ser Leu Als Ala Arg Leu Gly His
2420 2425 2430

Glu Thr Ala Phe Ala Thr Leu Val Val Lys Trp Leu Ala Phe Gly
2435 2440 2445

Gly Glu Thr Val Ser Ala His Ile Lys Gln Val Ala Val Asp Leu
2450 2455 2460

Val val Tyr Tyr Ile Tle Asn Lys Pro Ser Phe Pro Gly Asp Thr
2465 2470 2475

Glu Thr Gln Gln Glu Gly Arg Arg Phe Val Ala Ser Leu Phe Ile
2480 2485 24590

Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr Asn Asn
2495 2300 2505

Leu Gln Arg Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala
2510 2515 2520

Thr Ser Ala Leu Lys Leu Phe Thr Pro Thr Arg Leu Glu Ser Val
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2525 : . 2530 2535

vVal Tle Leu Ser Ser Thr Ile Tyr Lys Thr Tyr Leu Ser Ile Arg
25490 2545 2550

Lys Gly Lvyvs Ser Asp Gly Leu Leuw Gly Thr Gly Ile Ser Ala Ala
2555 2560 2565

Met Giu Ile Leu Asn Gln Asn Pro Ile Ser Val Gly Ile Ser Val
2570 2575 2580

Met Leu Gly vVal Gly Ala Ile Ala Ala His Asn Ala 1Ile Glu Ser
2585 25890 2595

Ser Glu Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn
2600 2605 2610

Phe Leu Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Asn Pro
2615 2620 2625

Glu Lys Ile Ile Met Ala Leu Phe Glu Ala Val Gln Thr Ile Gly
2630 2635 2640

Asn Pro Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Tyr Tyr Lys
2645 2650 2655

Gly Trp Glu Ala Lys Glu Leu Ala Glu Lys Thr Ala Gly Arg Asn
2660 2665 2670

Leu Phe Thr Leu Ile Met Phe Glu Ala Phe Glu Leu Leu Gly Met
2675 2680 2685

RAsp Ser Glu Gly Lys Ile Arg Asn Leu Ser Gly Asn Tyr Ile Leu
2630 2695 2700

Asp Leu Ile Phe Asn Leu His Asn Lys Leu Asn Lys Gly Leu Lys
2705 2710 2715

Lys L.euw Val Leu Gly Trp Ala Pro Ala Prc Leu Ser Cys Asp Trp
2720 2725 2730

Thr Pro Ser Asp Glu Arg Ile Ser Leu Pro His Asn Asn Tyr Leu
2735 2740 2745
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jo

Arg Val Glu Thr Arg Cys Pro Cys Gly Tyr G Met Lys Ala Ile
2750 2755 2760

Lys Asn Val Ala Gly Lys Leu Thr Lys Val Glu Glu Lys Gly Ser
2765 2770 27735

Phe Leu Cys Arg Asn Arg Leu Gly Arg Gly Pro Prc Asn Phe Lys
2780C 2785 2790

Val Thr Lys Phe Tyr Asp Asp Asn Leu Ile Glu Val Lys Pro Val
2795 2800 2805

2la Arg Leu Glu Gly Gln vVal Asp Leu Tyr Tyr Lys Gly Val Thr
2810 2815 2820

Ala Lys Leu Asp Tyr Asn Asn Gly Lys Val Leu Leu Ala Thr Asn
2825 2830 2835

Lys Trp Glu Val Asp His Ala Phe Leu Thr Arg Leu Val Lys Lys
28490 2845 2850

His Thr Gly Ile Gly Phe Lys Gly Ala Tyr Leu Gly Asp Arg Pro
2855 2860 2865

Asp His Gln Asp Leu Val Asp Arg Asp Cys Ala Thr Ile Thr Lys
2876 2875 2880

Zsn Ser Val Gln Phe Leu Lys Met Lys Lys Gly Cys Ala Phe Thr
2885 28590 2885

Tyr Asp Leu Thr Ile Ser Asn Leu Val Arg Leu Ile Glu Leu Val
2900 2905 2510

His Lys Asn Asn Leu Gln Glu Arg Glu Ile Pro Thr Val Thr Vval
2915 2920 2825

Thr Thr Trp Leu Ala Tyr Ser Phe Val Asn Gilu Asp Leu Gly Thr
2830 2935 2940

Ile Lys Pro Val Leu Gly Glu Lys Val Ile Pro Glu Pro Pro Glu
2945 2950 2955

Glu Leu Ser Leu Gln Pro Thr Val Arg Leu Val Thr Thr Glu Thr
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2960 2965 2970

Ala Ile Thr Ile Thr Gly Gilu Ala Glu Val Met Thr Thr Gly Ile
2975 2980 2985

Thr Pre Val Val Glu Met Lys Glu Glu Pro Gln Leu Asp His Gln
2990 2995 3000

Ser Thr Thr Leu Lys Val Gly Leu Lys Glu Gly Glu Tyr Pro Gly
3005 3010 3015

Pro Gly Val Asn Pro Asn His Leu Ala Glu Val Ile Asp Glu Lys
3020 3025 3030

Lsp Asp Arg Pro Phe Val Leu Ile Ile Gly Asn Lys Gly Ser Thr
3435 3040 3045

Ser Asn Arg Ala Arg Thr Ala Lys Asn Ile Arg Leu Tyr Lys Gly
3050 3055 3060

Asn Asn Pro Arg Glu Ile Arg Asp Leu Met Ser &ln Gly Arg Ile
3065 3070 3075

Leu Thr Val Ala Leu Lys Glu Leu Asp Pro Glu Leu Lys Glu Leu
3080 3085 3080

val Asp Tyr Lys Gly Thr Phe Leu Asn Arg Glu Ala TLeu Glu Ala
3095 3100 3105

Leu Ser Leu Gly Lys Pro Ile Lys Arg Lys Thr Thr Thr Ala Met
3110 3113 3120

Ile Arg Arg Leu Ile Glu Pro Glu Val Glu Glu Glu Leu Pro Asp
3125 3130 3135

Trp Phe &In Ala Glu Glu Pro Leu Phe Leu Glu Ala Lys Ile Gin
3140 3145 3150

hsn Asp Leu Tyr His Leu Ile Gly Ser Val Asp Ser 1Ile Lys Ser
3155 3160 3165

Lys Ala Lys Glu Leu Gly Ala Thr Asp Asn Thr Lys Ile Val Lys
3170 3175 : 3180
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Glua val Gly Ala Arg Thr Tyr Thr Met Lys Leu Ser Ser Trp Ser
3185 3190 3185

Thr Gln Val Thr Lys Lys Gln Met Ser Leu Ala Pro Leu Phe Glu
3200 3205 3z21¢

Glu Leu Leu Leu Lys Cys Pro Pro Cys Ser Lys Ile Ser Lys Gly
3215 3220 3225

His Met Val Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Glu Pro
3230 3235 32490

Leu Gly Cys Gly Val Tyr Met Gly Thr Ile Pro Ala Arg Arg Leu
3245 3250 3255

Lys Ile His Pro Tyr Glu Ala Tyr Leu Lys Leu Lys Glu Leu Val
3260 3265 3270

Glu Val Glu Ser Ser Arg Ala Thr Ala Lys Glu Ser Ile Ile Arg
3275 3280 3285

Glu His Asn Thr Trp Ile Leu Arg Lys Val Arg His Glu Gly Asn
3290 3295 3300

Leu Ar Thr Lys Ser Met Ile Asn Pro Gly Lys Ile Ser Asp Gln
3305 331¢ 3315

Leu Cys Arg Asp Gly His Lys Arg Asn Ile Tyr Asn Lys Ile Ile
3320 3325 3330

Gly Ser Thr Met Ala Ser Ala Gly Ile Arg Leu Glu Lys Leu Pro
3335 3340 3345

Val val Arg Ala Gln Thr Asp Thr Thr Ser Phe His Gln Ala Ile
3350 3355 3360

Arg Glu Lys Ile Asp Lys Thr Glu Asn Lys Gln Thr Pro Glu Leu
3365 3370 3375

His Glu Glu Leu Met Lys Val Phe Asp Cys Leu Lys ITle Pro Glu
3380 3385 3380

Leu Lys Glu Ser Tyr Asp Glu Val Ser Trp Glu Glan Leu Glu Ala
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3395 3400 3405

Gly Ile Asn Arg Lys Gly Ala Ala Gly Tyr Leu Glu Ser Lys Asn
3410 3415 3420

Tle Gly Glu Val Leu Asp Thr Glu Lys His Ile Val Glu Gln Leu
3425 3430 3435

ITle Lys ARsp Leu Arg Lys Gly Lys Lys Ile Arg Tyr Tyr Glu Thr
3440 3445 3450

Ala Ile Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Glu
3455 3460 3465

Ala Gly Glu Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr
3470 3475 3480

Pro Asp Ala Lys Val Arg Leu Ala Ile Thr Lys Val Met Tyr Lys
3485 3490 3485

Trp Val Lys Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys
2500 3505 3510

Thr Pro Leu Phe Asp Tle Phe Asn Lys Val Lys Lys Glu Trp Asp
3515 3520 3525

Ser Phe Gln Asp Pro vVal Ala WVal Ser Phe Asp Thr Lys Ala Trp
3530 3535 3540

Asp Thr Gin Val Thr Ser Arg Asp Leu Met Leu Ile Lys Asp Ile
3545 3550 3555

Gln Lys Tyr Tyr Phe Lys Arg Ser Tle His Lys Phe Leu Asp Thr
3560 3565 3570

Ile Thr Glu His Met Val Glu Val Pro Val Ile Thr Ala Asp Gly
3575 3580 3585

Glu Val Tyr Ile Arg Asn Gly Gln Arg Gly Ser Gly Gln Pro Asp
3590 3585 3600

Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Ile Tyr
3605 3610 3€15
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2ia Phe Cys Lys Ser Thr Giy Ile Pro Tyr Arg Gly Phe Ser Arg
3620 3625 3630

Val Ala Arg Ile His Val Cys Gly Asp Asp Gly Phe Leu Ille Thr
3635 3640 3645

Glu Arg Gly Leu Gly Leu Lys Phe Ser Glu Lys Gly Met Gln Ile
3650 3655 3660

Leu His Glu Ala Gly Lys Pro Gin Lys Ile Thr Glu Gly Asp Lys
3665 3670 3675

Met Lys Val Ala Tyr Arg Phe Glu Asp Ile Glu Phe Cys Ser His
3680 3685 3650

Thr Pro Val Pro Val Arg Trp Ala Asp Asn Thr Ser 3Ser Tyr Met
3695 3700 3705

Ala Gly Arg Ser Thr Ala Thr Ile Leu Ala Lys Met Ala Thr Arg
3710 3715 3720

Leu Asp Ser Ser Gly Glu Arg Gly Ser Thr Ala Tyr Glu Lys Ala
3725 3730 3735

Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Val Val
3740 3745 3750

Arg Arg Ile Cys Leu Leu Val Leu Ser Gln Phe Pro Glu Ile Ser
3755 3760 3765

Pro Ser Lys Asn Thr Ile Tyr Tyr Tyr Gln Gly Asp Pro Ile Ala
3770 3775 3780

Ala Tyr Arg Glu Val TIle Gly Lys Gln Leu Cys Glu Leuw Lys Arg
3785 3780 3795

Thr Gly Phe Glu Lys Leu Ala Gly Leu Asn Leu Ser Met Thr Thr
3800 3805 3810

Leu Gly Ile Trp Thr Lys His Thr Ser Lys Arg Leu Ile Gln Asp
3815 3820 3825

Cys Val Glu Ile Gly Lys Arg Glu Gly Asn Trp Leu Val Asn Ala
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3830 3835 3640

Asp Arg Leu Ile Ala Gly Lys Thr Gly Lys Phe Tyr Ile Pro Ser
3845 3850 3855

Thr Gly Val Thr Leu Leu Gly Lys His Tyr Glu Glu Ile Asn Leu
3860 3865 3870

Lys Gln Lys Ala Ala Gin Proc Pro Ile Glu Gly Vval Asp Arg Tyr
3875 3880 3885

Lys Leu Gly Pro Ile Val Asn Val Ile Leu Arg Arg Leu Arg Val
3850 3895 3900

Met Leu Met Thr Val Ala Ser Gly Ser Trp

3905 3810
<210> 10
<211> 3895
<212> PRT
<213> BDV
<400> 10

Met Glu Leu Asn Lys Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys
1 5 10 15

Pro Val Gly Val Thr Glu Pro Ile Tyr Asp Ser Ala Gly Asn Pro Ile
20 25 30

Tyr Gly Glu Arg Ser Thr Ile His Pro Gln Ser Thr Leu Lys Leu Pro

His Glu Arg Gly Val Ala Glu Val Val Thr Thr Leu Arg Asp Leu Pro
50 55 60

Lys Lys Gly Asp Cys Arg Ser Gly Asn His Arg Gly Pro Val Ser Gly
65 70 75 80

Iie Tyr Ile Lys Pro Gly Pro Val Leu Tyr Gln Asp Tyr Lys Gly Pro

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Val Glu Thr Gln Phe Cys
100 1G5 110
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Glu Val Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Arg Leu
115 120 125

Tyr His Leu Tyr Ile Cys Ser Asp Gly Cys Ile Leu Leu Lys Thr Ala
130 135 140

Ser Lys Thr Arg Ser Ala Val Leu Lys Trp Thr Arg Asn Ile Leu Asp
145 150 155 16C

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Asn Lys Ser Glu Lys
165 170 175

Thr Asn Glu Lys Lys Pro Asp Arg Val Arg Arg Gly Ala Met Lys Ile
180 185 198

Thr Pro Lys Glu Ser Glu Lys Asp Ser Arg Ser Lys Pro Pro Asp Ala
185 200 205

Thr Ile val Vval Glu Gly Ile Lys Tyr Gln Val Lys Lys Lys Gly Lys
210 215 220

Val Lys Gly Lys Asn Thr Gin Asp Gly Leu Tyr His Asn Lys Asn Lys
225 230 235 240

Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Ala
245 250 255

Ile Ile Ala Ile Phe Met Trp Glu Pro Val Ala Pro Glu Asn Val Thr
260 265 270

Gln Trp Asn Leu Ser Asp Asn Gly Thr Thr Gly Ile Gln Leu Leu Met
275 280 285

Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro Glu Lys
290 295 300

Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Ala Glu Leu Lys
305 310 315 320

Gly Ile Gln Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr Thr Cys
325 330 335

Cys Arg Leu Gln Axrg His Glu Trp Asn Lys Tyr Gly Trp Cys Asn Trp
340 345 350
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Tyr Asn Ile Asn Pro Trp Ile Trp Leu Met Asn Lys Thr Gln Ala Asn
355 360 365

Leu Thr Glu Gly Pro Pro Glu Lys Glu Cys Ala Val Thr Cys Arg Phe
370 375 380

Asp Lys Glu Ala Asp Ile Asn Ile Val Thr Gln Ala Arg Asp Arg Pro
385 390 395 400

Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Lys Phe Ser Phe Ala Gly
405 410 415

Met Ile Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile
420 425 430

Leu Phe Gly Asp Asn Glu Cys Ser Ser Leu Phe Gln Asp Thr Ala Leu
435 440 445

Tyr Val Val Asp Gly Val Thr Asn Thr Val Glu Asn Ala Arg Gln Gly
450 455 460

2la Ala Lys Leu Thr Ser Trp Leu Gly Lys Gln Leu Gly Iie Met Gly
465 _ 470 475 480

Lys Lys Leu Glu His Lys Ser Lys Thr Trp Phe Gly Ala Asn Ala Gln
485 490 495

Ser Pro Tyr Cys Asn Val Thr Arg Lys Ile Giy Tyr Val Trp Tyr Thr
500 505 510

Asn Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Ile Gly
515 520 525

Pro Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His Glu
530 535 540

Met Arg Gly His Ile Ser Glu Phe Ile Leu ILeu Ser Leu Val Val Leu
545 550 555 560

Ser Asp Phe Ala Pro Glu Thr Ala Ser Thr Leu Tyr Leu Val Leu His
565 570 575
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Phe Ala Leu Pro Gln Thr His Glu Val Pro Sexr Val Cys Asp Thr Asn
580 585 590

Gln Leu Asn Leu Thr Val Ser Leu Arg Val Asp Asp Val Ile Pro Ser
585 600 605

Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp
510 515 6290

Pro Tyr Glu Thr Thr Met Val Leu Leu Phe Glu Glu Ala Gly Gln Val
625 630 635 640

Val Lys Leu Val Leu Arg Ala Ile Arg Asp Leu Thr Arg Val Trp Asn
£45 650 €55

Ser Ala Ser Thr Thr Ala Phe Leu Ile Cys Leu Val Lys Val Leu Arg
660 665 670

Gly Gln Val Val Gln Gly Leu Val Trp Leu Leu Leu Val Thr Gly Ala
675 680 685

=g
fd
A3

Gln Gly Gln Phe Ala Cys Arg Glu Asp Tyr Arg Tyr Ala Leu
6590 695 700

Arg

Thr Lys Glu Ile Gly Ala Leu Gly Ala Glu Ser Leu Thr Thr Thr Trp
705 710 715 720

Thr Asp Tyr Arg Gly Asn Leu Glu Leu Asp Asp Gly Thr Val Arg Ala
725 730 735

Thr Cys Ser Arg Gly Phe Fhe Arg Phe Arg Gly His Cys Met Tle Gly
740 745 750

Pro Arg Tyr Leu Ala Ser Leu His Leu Arg Ala Leu Pro Thr Ser Val
755 760 765

Thr Phe Glu Leuw Ile Pro Gly Gly Ser Ala Met Thr Glu Glu Glu Met
770 775 780

Gly Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Arg Pro Val
785 790 795 g00

Val Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Gln
BG5S 810 815
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Leu Ile Cys Pro Tyr Gly Trp val Gly Arg Val Glu Cys Thr Thr Vval
820 825 830

Ser Lys Ser Thr Leu Ala Thr Glu Val Vval Lys Ile Tyr Lys Lys Thr
835 840 845

Lys Pro Phe Pro Gln Arg Val Gly Cys Asp His Thr Thr val Tyr Lys
850 855 860

Gln Asp Leu Tyr His Cys Gln Met Gly Gly Asn Trp Thr Cys Met Arg
865 870 875 880

Gly Glu Val Val Lys Tyr Val Gly Gly Pro Val Lys Lys Cys Glu Trp
885 890 885 '

Cys Gly Tyr Val Phe Lys Lys Arg Glu Gly Leu Pro His Tyr Pro Ile
%00 905 810

Gly Arg Cys Met Leu Arg Asn Glu Thr Gly Tvyvr Arg Ser Val Asp Asp
915 920 925

Thr Pro Cys Asp Arg Gly Gly Val Val Ile Ser Lys Thr Gly Glu Leu
930 935 940

Glu Cys Leu Ile Gly Lys Thr Thr Val Lys Val Phe Ser Ser Asp Lys
845 950 955 560

Lys Leu Gly Prc Met Pro Cys Arg Pro Lys Glu Val Ile Ser Ser Glu
965 70 975

Gly Pro Val Ser Lys Ile Ala Cys Thr Phe Asn Tyr Ser Lys Thr Leu
980 985 980

Glu Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met
985 1080 1005

Leu Lys Gly Gln Tyr Gln Tyr Trp Phe Asp Leu Glu Ala Thr Asp
1014 1015 1020

His His Ser Asp Tyr Phe Ala Glu Phe Ile Met Leu Ala Val Val
1025 1030 1035
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Ala TLeu Leu Gly Gly Arg Tyr Val Leu Trp Leu Met Val Val Tyr
10490 1045 1050

Met Ile Leu Ala Asp Gin Met Thr Ser Ala Ile Asn Leu Gly Gln
1055 1060 1065

Gly Glu Val Val Leu Ile Gly &Asn Leu Ile Thr His Glu Asp His
1070 1075 1080

Glu Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys Asp
1085 1080 1085

Glu Pro Val Lys Lys Trp Ile Leu Phe Leu Phe His Ala Met Thr
1160 1105 1110

Asn Asn  Pro Val Lys Thr Ile Ser Val Gly Leu Leu Met Leu Ser
1115 1120 1125

Gly Leu Val Lys Gly Glu Gly Ala Gly Met Thr Tyr Trp Glu Gly
1130 1133 1140

Leu Asp Leu Gln Phe Thr Leu Leu Val Met Ile Thr Ala Ser Leu
1145 1150 1155

Leu Val Ala Arg Arg Asp Val Thr Thr Tyr Pro Leu Ile Ile Thr
1150 1185 1170

Val Ile BAla Leu Lys Thr Thr Trp Val Asn Ser Gly Pro Gly Ile
1175 118¢ 1185

Asp Ala Ala Ile Ala Thr Ile Thr Thr Gly Leu Leu Met Trp Thr
1180 1185 1200

Phe Ile Ser Asp Tyr Tyr Lys Tyr Lys Gln Trp Thr Gln Phe Leu
1205 1210 1215

Ile Ser Ile Val Ser Gly Ile Phe Leu Ile Arg Thr Leu Lys Trp
1220 1225 1230

Ile Gly Gly Leu Glu Leu His Ala Pro Glu Leu Pro Ser Tyr Arg
1235 1240 1245

Pro Leu Phe Phe Ile Leu Thr Tyr Leu Ile Ser Ala Ala Ile Val
1250 1255 1260
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Thr Arg Trp Asn Leu Asp Ile A Val Leu Leu Gln Cys Val
1265 1270 1275

|
jai)
(]
faee)
3

Pro Thr Ile Leu Met Val Leu Thr Leu Ala Asp Leu Leu Thr
1280 1285 12390

L
Eal
o]

Leu Ile Leu Ile Leu Pro Thr Tyr Glu Leu Ala Lys Leu Tyr Tyr
1295 _ 1300 1305

Leu Lys Gly Val Lys Asn Gly Met Glu Arg Asn Trp Leu Gly Arg
1310 1315 1320

Ile Thr Tyr Lys Arg Val Ser Asp Val Tyr Glu Ile Asp Glu Ser
1325 1330 1335

Gln Glu Ala Val Tyr Leu Phe Pro Ser Lys Gln Lys Glu Gly Thr
1340 1345 1350

Ile Thr Gly Gly Leu Leu Pro Leu Ile Lys Ala Ile Leu Ile Ser
1355 1360 1365

Cys Ile Ser Ser Lys Trp Gln Cys Phe Tyr Leu Leu Tyr Leu Val
1370 1375 1380

Val Glu Val Ser Tyr Tyr Leu His Lys Lys Ile Ile Glu Glu Val
1385 1390 1395

Ala Gly Gly Thr Asn Leu Ile Ser Arg Leu Val Ala Ala Leu Leu
1400 1405 1410

Glu Val Asn Trp Arg Phe Asp Asn Glu Glu Thr Lys Gly Leu Lys
1415 1420 1425

Lys Phe Tyr Leu Ile Ser Gly Gln Val Lys Asn Leu Ile Ile Lys
1430 1435 1440 :

Hig Lys Val Arg Asn Glu Val Val Ala His Trp Phe Asnp Glu Glu
1445 1450 1455

Glu Val Tyr Gly Met Pro Lys Leu Val Ser Val Val Lys Ala Ala
1460 1485 1470
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Thr Leu Asn Arg Ser Arg His Cys Ile Leu Cys Thr Val Cys Glu
1475 1480 1485

el
ry
O

Ser Arg Asp Trp Lys Gly Glu Thr Cys Lys Cys Gly Arg Phe
1490 1485 1500

Gly Pro Ser Leu Ser Cys Gly Met Thr Leu Ser Asp Phe Glu Glu
1505 1510 1515

Arg His Tyr Lys Lys Ile Phe Ile Arg Glu Asp Gin Ser Asp Gly
1520 1523 1538

Pro Phe Arg Glu Glu Tyr Lys Gly Tyr Leu Gln Tyr Lys Ala Arg
1535 1540 1545

Gly Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr Lys Val
1550 1555 1560

Lys Leu Leu Leu Val Gly Asn Leu Gly Ser Glu Val Gly Asp Leu
1565 1570 1575

Glu His Leu Gly Trp Ile Leu Arg Gly Pro Ala vVal Cys Lys Lys
1580 1585 158¢C

Ile Ile Asp His Glu Arg Cys His Val Ser Ile Met Asp Lys Leu
1585 1600 1605

Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr Pro Arg Ala
1610 1615 1620

Pro Ile Arg Phe Pro Thr Ser Leu Leu Arg Ile Arg Arg Gly Leu
1625 1630 1635

Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile Ser 3er Val
1640 1645 1650

Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp Ser Met
1655 1660 1665

Gly Arg Thr Arg Val Val Cys Gln Ser Asn Asn Arg Met Thr Asp
1670 1675 1680

Glu Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys Pro Glu Gly
1685 1690 1695
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Ala Arg Cys Tyr Val Phe Asn Pro Glu Ala Val Asn Ile Ser Gly
1700 1705 1710

Thr Lys Gly Ala Met Val His ZLeu Gln Lys Thr Gly Gly Glu Phe
1715 1720 1725

Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp Leu Lys
1730 1735 1740

Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu BAla 3er Ser
1745 1750 1755

Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu Glu Ser
1760 1765 1770

Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser Lys Ser
1775 178¢C 1785

Thr Thr 2Asp Leu Thr &sp Met Val Lys Lys Ile Thr Thr Met Asn
1790 1785 1800

Arg Gly Glu Phe Lys Gln Ile Thr Leu Ala Thr Gly Ala Gly Lys
1805 1810 1815

Thr Thr Glu Leu Pro Arg Ala Val Ile Glu Glu Ile Gly Arg His
1820 1825 1830

Lys Arg Val Leu Val Leu Tle Pro Leu Arg Ala Ala Ala Glu Ser
1835 1840 1845

Val Tyr Gln Tyr Met Arg Gin Lys His Pro Ser Ile Ala Phe Asn
1850 1855 1860

Leu Arg Ile Gly Glu Met Lys Glu Gly Asp Met Ala Thr Gly Ile
1865 1870 1875

Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Pro Gln Pro Lys
1880 1885 1880

Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu Asp Glu
1895 1900 1905
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Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile Ile Gly Lys Ile
1910 1915 1920

His Arg Phe Ser Glu Gln Leu Arg Val Val Ala Met Thr Ala Thr
1825 1830 1935

Pro Ala Gly Thr Val Thr Thr Thr Gly Gln Lys His Pro Ile Glu
19490 1945 1950

Glu Phe Ile Ala Pro Glu Val Met Lys Gly Glu Asp Leu Gly Ser
1855 1960 1965

Glu Fhe Leu Glu Iie Ala Gly Leu Lys Ile Pro Thr Glu Glu Met
1970 1975 1980

Lys Gly Asn Met Leu Val Phe Val Pro Thr Arg Esn Met Ala Val
1985 1930 1995

Glu Thr Als Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly Tyr
2000 2005 2010

Tyr Tyr Ser Gly Glu Asp Pro Ala 2&sn Leu Arg Val Val Thr Ser
2015 2020 2025

Gln Ser Pro Tyr Val Val Val Ala Thr Asn Ala Ile Giu Ser Gly
2030 2035 2040

Val Thr Leu Pro Asp Leu Asp Val Val Val Asp Thr Gly Leu Lys
2045 2050 2055

Cys Glu Lys Arg Ile Arg Leu Ser Ser Lys Met Pro Phe Ile Val
2060 2065 2070

Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln Ala Gln
2075 2080 2085

Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr Arg
2080 2095 2100

Ser Gln Glu Thr Ala Val Gly Ser Lys Asp Tyr His Tyr Asp Leu
2105 . 2110 2115

Leu Gln Ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile Asn Ile Thr
$ 2120 2125 2130
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Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr Glu Glu
2135 2140 2145

Asp Ser Leu Met Ile Thr Gln Leu Glu Ile Leu Asn Asn Leu Leu
2150 2155 2160

Ile Ser Glu Glu Leu Pro val Ala Val Lys Asn Ile Met Ala Arg
21865 2170 2175

Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser Tyr Glu
2180 2185 2180

val Gln Val Pro Val Leu Phe Pro Lys Ile Arg Asn Gly Glu Val
2195 2200 2205

Thr Asp Ser Tyr Asp 8Ser Tyr Ser Phe Leu Asn Ala Arg Lys Leu
2210 2215 2220

Gly Asp Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp Glu Asp
2225 2230 2235

Leu Ala Val Glu Leu lLeu Gly Met Asp Trp Pro Asp Pro Gly Asn
2240 224% ‘ 2250

Gln Gly Thr Val Glu Thr Gly Arg Ala Leu Lys Gln Val Thr Gly
2255 2260 2265

Leu Ser Ala Ala Glu Asn Ala Leu Leu Val Ala Leu Phe Gly Tyr
2270 2275 22890

Val Gly Tyr Gin Ala Leu Ser Lys Arg His Val Pro Met Val Thr
2285 2290 2295

Asp Ile Tyr Ser Tle Glu ARsp His Arg Leu Glu Asp Thr Thr His
2300 2305 2310

Leu Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys Glu Thr
2315 2320 2325

Glu Leu Lys Glu Leu Ala Gln Gly Asp Ile Gin Arg Cys Ala Glu
2330 2335 2340
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Ala Met Val Gly Tyr Ala Gln Gln Gly Val Gln Phe Ile Lys Thr
2345 2350 2355

Gln Ala Leu Lys Val Gln Glu Asn His Val Phe Lys Asp Ser Ala
2360 2365 2370

Asp Thr Ile Val Glu Tyr Val Asp Lys Phe Met Lys Ala Ile Ala
2375 2380 2385

Glu Ser Lys Asp Asp Ile Leu Arg Tyr Gly Leu Trp Gly Ala His
2390 2395 2400

Thr Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly Tyr Glu Thr
2405 2410 2415

Ala Phe Ala Thr Leu Val Ile Lys Trp Leu Ala Phe Gly Gly Glu
2420 2425 2430

Ser Ile Asn Asp His Val Lys Gln Ala Ala Thr Asp Leu Val Val
2435 24440 2445

Tyr Tyr Ile Ile Asn Arg Pro Gln Phe Pro Gly Asp Thr Glu Thr
2450 2455 2460

Gln Gin Glu Gly Arg Lys Phe Val Ala Ser Leu Leu Val Ser Ala
2465 2470 2475

Leu Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr Ser Asn Leu Ser
2480 2485 24890

Lys Val Val Glu Pro Ala Leu Ala Cys Leu Prce Tyr Ala Ser Gln
2495 2500 2505

Ala Leu Lys Leu Phe Ala Pro Thr Arg Leu Glu Ser Val Val Ile
2510 2515 2520

Leu Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ala Ile Arg Arg Gly
2525 2530 2535

Arg Ser BAsp Gly Leu Leu Gly Thr Gly Val Ser Ala Ala Met Glu
2540 2545 25590

Ile Met Ser Gln Asn Pro Val Ser Val Gly Iile Ala Val Met Leu
2555 2560 2565
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Gly Val Gly Ala Val Ala Ala His Asn Ala Ile Glu Ser Ser Glu
2570 2575 2580

Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn Phe Leu
2585 2530 2595

Asp Glrn Ala Ala Thr Asp Glu Leu Val Lys Glu Ser Pro Glu Lys
2600 2605 2610

Ile Ile Thr Ala Leu Phe Glu Ala Val Gln Thr Val Gly Asn Pro
2615 2620 28625

Leu Arg Leu Ile Tyr His Leu Tyr Gly Val Phe Tyr Lys Gly Trp
2630 2635 2640

Glu Ala Lys Glu Val Ala Glu Lys Thr Ala Gly Arg Asn Leu Phe
2645 2650 2635

Thr Leu Ile Met Phe Glu Ala Val Glu Leu Leu Gly Val Asp Ser
2660 2665 2670

Glu Gly Lys Met Arg Arg Leu Ser Gly Asn Tyr Leu Ile Glu Leu
2675 2680 2685

Leu GIn Lys Leu His Asp Gly Phe Arg Ile Ser Ile Lys Lys Phe
2690 2695 2760

Ala Leu Gly Trp Ala Pro Gly Pro Phe Ser Cys Asn Trp Thr Pro
2705 2710 2715

fu

Ala Asp Asn Arg Ile Arg Leu Pro His Glu Asn Tyr Leu Arg Val
2720 2725 2730

Val Thr Arg Cys Arg Cys Gily Tyr Arg Thr Lys Ala Val Lys Asn
2735 2740 2745

Cys Ala Gly Glu Leu Tle Leu Glu Giu Glu Glu Giy Ser Phe Phe
2750 2755 2760

]

Cys Arg Asn Lys Phe Gly BArg Gly Ala Pro Asn Tyr Lys Val Th
2785 27790 2775
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Lys Phe Tyr Asp Gly Asn Leu Glu Glu Ile Arg Ala Arg Leu Lys
2780 2785 2750

Leu Glu Gly Gln Val Glu Met Tyr Tyr Lys Gly Ala Thr Ile Lys
2795 2800 2805

Ile Asp Tyr Ser Asn Asn Lys Leu Ile Leu Ala Thr Asp Lys Trp
2810 2815 2820

Glu Val Glu His Ser Tyr Ile Thr Arg Leu Thr Lys Arg Tyr Thr
2825 2830 2835

Gly Ala Gly Tvyvr Lvs Gly Ala Phe Leu Gly Asp Glu Prc Asn His
2840 2845 2850

Lys Ser Leu Ile Glu Arg Thr Cys Ala Thr Val Cys Lys Asp Lys
2855 2860 2865

Ile Tyr Phe Ser Lys Met Lys Lys Gly Cys Ala Phe Thr Tyr Asp
2870 2875 2880

Leu Ser Leu Ser Asn Leu Val Arg Leu Val Asp Leu Val His Arg
2885 2890 2895

Bsn Lys Leu Glu Glu Lys Asp Ile Pro Glu Arg Thr Val Thr Thr
2900 2505 2910

Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly Thr Ile Lys
2915 2920 2925

Pro Val Leu Gly Glu Lys Val Ile Pro Glu Glu 3Ser Asp Glu Ile
2930 2935 2940

Asn Leu Gln Pro Thr Val Thr Val Asn Met Ser Lys Cys Gln Val
2945 2950 2855

Thr Val Val Gly Glu Ala Lys Asn Met Thr Thr Gly Val val Pro
2960 2965 2970

Leu Thr Val Thr Lys Glu Ala Cys Asn Gly Gln Asp Arg Ser Val
2975 2980 2585

Leu Asn Ile Gly Met Glu Glu Gly Glu Tyr Pro Gly Pro Ala Val
2950 2995 3000
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Ser Thr Val Thr Val Gly Glu Ala Val Gln Ser Lys Asp Val Arg
3005 3010 3015

Pro Tyr Val Leu Val Tle Gly Ser Asn- Lya& Ala Thr Ser Asn Arg
3620 3025 3030

Rla Lys Thr Ala Lys Asn Val Lys Leu Tyr Lys Gly Gly Asp Ala
3035 3040 3045

Val Glu Val Arg Asp Leu Ile Lys Lys Gly Glu Met Leu val val
3050 3055 3060

Ala Leu Ala Asp Val Glu Gln Asp Leu Leu Glu Tyr Val Asp Tyr
3065 3070 3075

Lys Gly Thr Phe Leu Thr Arg &lu Thr Leu §lu Ala Leu Ser Leu
3080 3085 3090

Gly Lys Pro Lys Ala Lys Asn Ile Thr Lys Ala Asp Ala His Arg
3085 3100 3105

Leu Leu Asn Pro Glu Lys Glu Gln Ile Gly Leu Pro Asp Trp Phe
3110 3115 3120

Thr Ala Thr Glu Pro Ile Phe Leu Glu Ala Met Ile Lys Gln Glu
3125 3130 3135

Lys Tyr His Ile Thr Gly Asp Val Ala Thr Val Lys Asp Lys Ala
3140 3145 3150

Lys Gln Teu Gly Ala Thr Asp Ser Thr Arg Ile Val Lys Glu Val
3155 3160 3165

Gly Ala Arg Val Tyr Thr Met Lys Leu Asn Ser Trp Ala Leu Gin
3170 3175 3180

Ala Glu Arg Gly Asp Ala Asn Leu Lys Pro Leu Phe Glu Glu Leu
3185 3190 3185

Leu Leu Gln Cys Pro Pro Gly Arg Thr Val Lys Gly Gly Thr Met
3200 3205 3210
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Val Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Thr Pro Thr Ser
3215 3220 3225

Cys Lys Val Tyr Met Gly Thr Ile Thr Ala Lys Arg Val Lys Ile
3230 3235 3240

His Pro Tyr Glu Ala Tyr Ile Lys Leu Lys Glu Leu Ile Giu Glu
3245 3250 3255

Tyr Asn Met Lys Arg Val Thr Gly Asp Thr Gly Leu Lys Arg His
3260 3265 3270

Asn Glu Trp Ile Leu Lys Arg Ile Lys His His Gly Asn Leu Arg
3275 3280 3285

Thr Lys Lys Ile Leu Asn Pro Gly Lys Val Ala Glu Gin Leu Ser
3290 3295 3300

Arg Glu Gly His Lys His Asn Val Tyr Asn Lys Ile Ile Gly Ser
3305 3310 3315

Thr Met Ala Ser Val Gly Ile Lys Leu Glu Lys Leu Pro Val Vval
3320 3325 3330

Arg Ala Gln Thr Asp Thr Thr Phe Phe His &Gln ARla Ile Arg Asp
3335 3340 3345

Lys Ile Asp Lys Glu Giu Asn Pro Gln Thr Pro Asp Leu His Lys
3350 3355 3360

Glu Leuy Lys Glu Val Phe Asn Ala Leu Lys Ile Pro Glu Leu Ala
3365 3370 3375

Ala Thr Tyr Asp Ala val Glu Trp Glu Glu Leu Giu Thr Gly Ile
3380 3385 3390

Asn Arg Lys Gly Ala Ala Gly Phe Phe Glu Arg Lys Asn Ile Gly
3385 3400 3405

Glu Tle Leu Asp Thr Glu Lys Asn Lys Val Glu Asp Ilie Ile Arg
3410 3415 3420

Asp Leu Lys Ser Gly Arg Pro Ile Lys Tyr Tyr Glu Thr Ala Ile
3425 3430 3435
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Pro Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp Glu Ser Gly
3440 : 3445 3450

Asp Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr Pro Glu
3455 3460 3465

Ala Lys Val Arg Leu Ala Ile Thr Lys Val Met Tyr
3470 3475 3480

[

ys Trp Val

Lys Gin Lys Pro Val Val Iile Pro Gly Tyr Glu Gly Lys Thr Pro
3485 3490 3495

Leu Phe Glu Ile Phe Asp Lys Val Lys Lys Glu Trp Gly Ser Phe
3500 3505 3510

Asp Asn Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp Asp Thr
3515 35290 3525

Gln Val Thr Ser Lys Ser Leu Glu Leu Ile Arg Asp Ile Gln Lys
3530 3535 3540

Tyr Tyr Phe Lys Lys Glu Trp His Lys Phe Ile Glu Thr Ile Thr
3545 3550 3555

Glu His Met Val Glu Val Pro Val Val Thr Ala Asp Gly Glu Vel
3560 3565 3570

Tyr Ile BSer Glu Gly Gln Arg Gly Ser Gly Gin Pro Asp Thr Ser
3575 3580 3585

Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Val Tyr Ala Phe
3580 3585 3600

Cys Arg Ala Thr Gly Val Pro Tyr Lys Ser Phe Lys Arg Val Ala
3605 3610 3615

Lys Ile His Val Cys Gly Asp 2Asp Gly Phe Leu Ile Thr Glu Lys
3620 3625 3630

Ser Leu Gly Glu Lys Phe Ala Ser Lys Gly Ile Gln Ile Leu His
3635 3640 3645
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Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Arg Met Lys
3650 3655 3660

Val Ala Tyr Lys Phe Glu Asp Ile Glu Phe Cys Ser His Thr Pro
3665 3670 3675

Val Pro Val Arg Trp Ser Asp BAsn Thr Thr Ser Tyr Met Pro Gly
3680 3685 3680

Arg Asn Thr Ala Thr Ile Leu Ala Lys Met Ala Thr Arg Leu Asp
3685 3700 3705

Ser Ser -Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala Val Ala
3710 3715 3720

Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val Arg Arg
3725 3730 3735

Ile Cys Leu Leu Thr Leu Ser Ser Glu Leu Gly Thr Lys FPro Ser
3740 3745 3750

Lys Arg Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile Ser Ala Tyr
3755 3760 3765

Arg Glu Val Ile Gly His Asn Leu Leu Asp Leu Lys Arg Thr Gly
3770 3775 3780

Leu Glu Lys Leu Ala Leu Leu Asn Leu Ser Met Ser Thr Leu Gly
3785 3780 3785

Ile Trp Thr Lys His Ile Ser Lys Arg Leu Leu Gln Asp Cys Val
3800 3805 38140

Asp Val Gly Ser Lys Asp Gly Asn Trp Leu Val Asn Ala Asp Arg
3815 3820 3825

Pro Glu Ser Arg Lys Thr Gly Lys Val Tyr Leu Gln Ser Gly Gly
3830 3835 3840

His Thr Val Arg Gly Arg His Tyr Glu Asp Leu Ile Leu Fro Arg
3845 3850 3855

Met Val Lys Pro Thr Phe Gln Gly Val Asp Arg Tyr Lys Leu Gly
3860 3865 3870
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Pro Ile Val Asn Val Ile Phe Arg Arg Leu Arg Val Met Met Met
3875 3880 3885

Ala Leu Val Gly Arg Gly Met

38390 3895
<21C> 11
<211> 3894
<212> PRT
<213> BDV
<400> 11

Met Glu Leu Asn Lys Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys

Pro Val Gly Val Thr Glu Pro Ile Tyr Asp Ser Ala Gly Asn Pro Ile
20 25 30

Tyr Gly Glu Arg Ser Thr Ile His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Glu Arg Gly Val Ala Giu Val Val Thr Thr Leu Arg Asp Leu Pro
50 55 60

Lys Lys Gly Asp Cys Arg Ser Gly Asn His Arg Gly Pro Val Ser Gly
€5 70 75 80

Ile Tyr Ile Lys Pro Gly Pro Val Leu Tyr Gln Asp Tyr Lys Gly Pro
85 90 85

Val Tyr His Arg Ala Pro Leu Giu Leu Phe Val Glu Thr Gln Phe Cys
100 105 110

Gia Val Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Arg Leu
115 120 125

Tyr His Leu Tyr Ile Cys Ser Asp Gly Cys Ile Leu Leu Lys Thr Ala
130 135 140

Ser Lys Thr Arg Ser Ala Val Leu Lys Trp Thr Arg Asn Ile Leu Asp
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Asn Lys Ser Glu Lys
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165 170 175

Thr Asn Glu Lys Lys Pro Asp Arg Val Arg RArg Gly Ala Met Lys Ile
180 185 196G

Thr Pro Lys Glu Ser &lu Lys Asp Ser Arg Ser Lys Pro Pro Asp Rla
185 200 205

Thr Ile Val Val Glu Gly Ile Lys Tyr Gln Val Lys Lys Lys Gly Lys
210 215 220

Val Lys Gly Lys Asn Thr Giln Asp Gly Leu Tyr His Asn Lys Asn Lys
225 230 235 240

Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala Trp Ala
245 250 255

Ile Tie Ala Ile Phe Met Trp Glu Pro Val Ala Pro Glu Asn Val Thr
260 265 270

Gln Trp Asn Leu Ser Asp Asn Gly Thr Thr Gly Ile Gln Leu Leu Met
275 280 285

Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro Glu Lys
290 295 300

Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Ala Glu Leu Lys
305 310 31% 320

Gly Ile Gln Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr Thr Cys
325 330 335

Cys Arg Leu Gln Arg His Glu Trp Asn Lys Tyr Gly Trp Cys Asn Trp
3440 345 350

Tyr Asn Ile Asn Pro Trp Ile Trp Leu Met Asn Lys Thr Gln Ala Asn
355 360 365

Leu Thr Glu Gly Pro Pro Glu Lys Glu Cys Ala Val Thr Cys Arg Phe
370 375 380

Asp Lys Glu Ala Asp Ile Asn Ile Val Thr Gln Ala Arg Asp Arg Pro
385 390 395 400
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Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Lyvs Phe Ser Phe Ala Gly
405 410 415

Met Ile Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile
420 425 430

Leu Phe Gly Asp Asn Glu Ser Ser Leu Phe Gln Asp Thr Ala Leu Tyr
435 440 445

Val Val Asp Gly Val Thr Asn Thr Val Glu Asn Ala Arg Gln Gly Ala
450 455 460

Ala Lys Leu Thr Ser Trp Leu Gly Lys Gln Leu Gly Ile Met Gly Lys
465 470 475 480

Lys Leu Glu His Lys Ser Lys Thr Trp Phe Gly Ala Asn Ala Gln Ser
485 490 495

Pro Tyr Cys Asn Val Thr Arg Lys Ile Gly Tyr Val Trp Tyr Thr Asn
500 505 510

Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Ile Gly Pro
515 520 525

Gly Lys Phe Asp Thr Asn Ala Glu Asp Gly Lys Ile Leu His Glu Met
T 530 535 540

Arg Gly His Ile Ser Glu Phe Ile Leu Leu Ser Leu Val Val Leu Ser
545 550 555 560

Asp Phe Ala Pro Glu Thr Ala Ser Thr Leu Tyr Leu Val Leu His Phe
565 570 575

Ala Leu Pro Gln Thr His Glu Val Pro Ser Val Cys Asp Thr Asn Gln
580 585 530

Leu Asn Leu Thr Val Ser Leu Arg Val Asp Asp Val Ile Pro Ser Ser
595 600 605

Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp Pro
610 515 620

Tyr Glu Thr Thr Met Val Leu Leu Phe Giu Glu Ala Gly Gln Val val
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525 630 635 640

Lys Leu Val Leu Arg Ala Ile Arg Asp Leu Thr Arg Val Trp Asn Ser
645 850 655

Ala Ser Thr Thr Ala Phe Leu Ile Cys Leu Val Lys Val Leu Arg Gly
660 665 570

Gln val val Gln Gly Leu Val Trp Leu Leu Leu Val Thr Gly Ala &ln
675 680 685

Gly Gln Phe Ala Cys Arg Glu Asp Tyr Arg Tyr Ala Leu Ala Arg Thr
690 695 700 '

Tys Glu Ile Gly Ala Leu Gly Ala Glu Ser Leu Thr Thr Thr Trp Thr
705 710 715 720

Asp Tyr Arg Gly Asn Leu Gilu Leu Asp Asp Gly Thr Val Arg Ala Thr
725 730 735

Cys Ser Arg Gly Phe Phe Arg Phe Arg Gly His Cys Met Ile Gly Pro
740 745 750

Arg Tyr Leu Ala Ser Leu His Leu Arg Ala Leu Pro Thr Ser Val Thr
755 760 765

Phe Glu Leu Ile Pro Gly Gly Ser Ala Met Thr Glu Glu Glu Met Gly
770 75 780

Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Arg Pro Val Val
785 750 795 800

Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Gln Leu
805 810 815

Ile Cys Pro Tyr Gly Trp Val Gly Arg Val Glu Cys Thr Thr Val Ser
820 825 830

Lys Ser Thr Leu Ala Thr Glu Val Val Lys Ile Tyr Lys Lys Thr Lys
835 840 845

Pro Phe Pro Gln Arg Val Gly Cys Asp His Thr Thr Val Tyr Lys Gln
850 855 860
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Asp Leu Tyr His Cys Gin Met Gly Gly Asn Trp Thr Cys Met Arg Gly
865 870 875 830

Glu Val val Lys Tyr Val Gly Gly Pro Val Lys Lys Cys Glu Trp Cys
885 890 895

Gly Tyr Val Phe Lys Lys Arg Glu Gly Leu Pro His Tyr Pro Ile Gly
300 98G5 210

Lrg Cys Met Leu Arg Asn Glu Thr Gly Tyr Arg Ser Val ARsp Asp Thr
915 820 925

Pro Cys Asp Arg Gly Giy Val val Ile Ser Lys Thr Gly &lu Leu Glu
930 935 940

Cys Leu Ile Gly Lys Thr Thr Val Lys Val Phe Sexr Ser Asp Lys Lys
945 850 955 960

Leu Gly Pro Met Pro Cys Arg Pro Lys Glu Val Tle Ser Ser Glu Gly
565 970 875

Pro Val Ser Lys Ile Ala Cys Thr Phe Asn Tyr Ser Lys Thr Leu Glu
980 985 990

Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met Leu
985 1000 1005

Lyg Gly Gln Tyr Gln Tyr Trp Phe Asp Leu Glu Ala Thr Asp His
1010 1015 1020

His Ser Asp Tyr FPhe aAla Glu Phe Ile Met Leu Rla Val Val Ala
1025 1030 1035

Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Met Val Val Tyr Met
1040 1045 1650

Ile Leu Ala Asp Gln Met Thr Ser Ala Ile Asn Leu Gly Gln Gly
1055 1060 1065

Glu Val Val Leu Ile Gly Asn Leu Ile Thr His Glu Asp His Glu
1070 1075 1080

Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys Asp Glu
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1085 10990 1085

Pro Val Lys Lys Trp Ile Leu Phe Leu Phe His Ala Met Thr Asn
1100 1105 1119

Asn Pro Val Lys Thr Ile Ser Val Gly Leu Leu Met Leu Ser Gly
1115 1120 1125

Leu VYal Lys Gly Glu Gly Ala Gly Met Thr Tyr Trp Glu Gly Leu
1130 1135 1140

Asp Leu Gln Phe Thr Leu Leu Val Met Ile Thr Ala Ser Leu Leu
1145 1150 115%

Val Ala BArg Arg Asp Val Thr Thr Tyr Pro Leu Ile TIle Thr Val
1260 1165 11790

Ile Ala Leu Lys Thr Thr Trp Val Asn Ser Gly Pro Gly Ile Asp
1175 1180 1185

Ala Ala Tle Ala Thr Ile Thr Thr Gly Leu Leu Met Trp Thr Phe
1180 1185 1200

Ile Ser Asp Tyr Tyr Lys Tyr Lys Gln Trp Thr Gln Phe Leu Ile
1205 1210 1215

Ser Ile Val Ser Gly Ile Phe Leu Ile Arg Thr Leu Lys Trp Tle
1220 1225 1230

Gly Gly Leu Glu Leu His Ala Pro Glu Leu Pro Ser Tyr Arg Pro
1235 1240 1245

Leu Phe Phe Ile Leu Thr Tyr Leu Ile Ser Ala Ala TIle Val Thr
1250 1255 12690

Arg Trp Asn Leu Asp Ile Ala Gly Val Leu Leu Gln Cys Val Pro
1265 1270 1275

Thr Iie Leu Met Val Leu Thr Leu Trp Ala Asp Leu Leu Thr Leu
1280 1285 1290

Ile Leu Ile Leu Pro Thr Tyr Glu Leu Ala Lys Leu Tyr Tyr Leu
1295 1300 1305
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Lys Gly Val Lys Asn Gly Met Glu Arg Asn Trp Leu Gly Arg Ile
131¢C 1315 1320

Thr Tyr Lys Arg Val Ser Asp Val Tyr Glu Ile Bsp Glu Ser Gln
1325 1330 1335

Glu Ala Val Tyr Leu Phe Pro Ser Lys Gln Lys Glu &ly Thr Ile
1340 1345 1350

Thr Gly Gly Leu Leu Pro Leu Ile Lys Ala Ile Leu 1Ile Ser Cys
1355 1360 1365

Ile Ser Ser Lys Trp Gln Cys Phe Tyr Leu Leu Tyr ILeu Val Val
1370 1375 1380

Glu Val Ser Tyr Tyr Leu His Lys Lys Ile Ile Glu Glu val Ala
1385 1380 1395

Gly Gly Thr Bsn Leu Ile Ser Arg Leu Val Ala Ala Leu Leu Glu
1400 1405 14190

Val Asn Trp Arg Phe Asp Asn  Glu Glu Thr Lys Gly Leu Lys Lys
1415 1420 1425

Phe Tyr Leu Ile Ser Gly Gln Val Lys Asn Leu Ile TIle Lys His
1430 1435 1440

Lys Val Arg Asn Glu Val Val Ala His Trp Phe Asn Glu Glu Glu
1445 1450 1455

Val Tyr Gly Met Pro Lys Leu Val Ser val vVal Lys Ala Ala Thr
1460 1465 1470

Leu Asn Arg Ser Arg His Cys Ile Leu Cys Thr vVal Cys Glu Ser
1475 1480 1485

Arg Asp Trp Lys Gly Glu Thr- Cys Pro Lys Cys Gly Arg Phe Gly
1490 1495 1500

Pro Ser Leu Ser Cys Gly Met Thr Leu Ser Asp Phe Glu Glu Arg
1505 1510 1515

His Tyr Lys Lys Ile Phe Ile Arg Glu Asp Gln Ser Asp Gly Pro
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1520 1525 1530

Phe Arg Glu Glu Tyr Lys Gly Tyr Leu Gln Tyr Lys Ala Arg Gly
1535 1540 1545

Gln Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr Lys Val Lys
1550 1555 1560

Leu Leu Leu Val Gly Asn Leu Gly Ser Glu Val Gly Asp Leu Glu
1565 1570 1575

His Leu Gly Trp Ile Leu Arg Gly Pro Ala Val Cys Lys Lys Ile
1580 1585 1580

Ile Asp His Glu Arg Cys His Val Ser Ile Met Asp Lys Leu Thr
1595 1600 1645

Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr Pro Arg Ala Pro
lelC 1615 1620

Iie Arxg Phe Pro Thr Ser Leu Leu Arg Ile Arg Arg Gly Leu Giu
1625 1630 1635

Thr Gly Trp Ala Tyr Thr His &ln Gly Gly Ile Ser Ser Val Asp
1640 1645 1650

His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp Ser Met Gly
1655 1660 1665

Arg Thr Arg Val Val Cys Gln Ser Asn Asn Arg Met Thr Asp Glu
1670 1675 i680

Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys Pro Glu Gly Ala
1685 1680 15695

Arg Cys Tyr Val Phe Asn Pro Glu Ala Val Asn Ile Ser Gly Thr
1700 1705 1710

Lys Gly Ala Met Val His Leu Gln Lys Thr &ly Gly Glu Phe Thr
1715 1720 1725

Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp Leu Lys Asn
1730 1735 1740
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Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu Ala Ser Ser Gly
1745 1750 1755

Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu Glu Ser Lys
1760 1765 1770

Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser Lys Ser Thr
1775 1780 1785

Thr Asp Leu Thr Asp Met Val Lys Lys Ile Thr Thr Met Asn Arg
1780 1785 1800

Gly Glu Phe Lys Gln Ile Thr Leu Ala Thr Gly Ala Gly Lys Thr
18G5 1810 1815

Thr Glu Leu Pro Arg Ala Val 1Ile Glu Glu Ile Gly Arg His Lys
1820 18253 1830

Arg Val ILeu Val Leu Ile Pro Leu Arg Ala Ala Ala Glu Ser Val
1835 1840 1845

Tyr Gln Tyr Met Arg Gin Lys His Pro Ser Ile Ala Phe Asn Leu
1850 1855 1860

Arg Ile Gly Glu Met Lys Glu Gly Asp Met Ala Thr Gly Ile Thr
1865 1870 1875

Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Pro Gln Pro Lys Leu
1880 1885 1890

Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu Asp Glu Tyr
1895 1900 1905

-
fot
iy

His Cys Ala Thr Pro Glu Gin Leu Ala Ile Gly Lys Ile His
1810 1915 1920

Arg Phe Ser Glu Gln Leu Arg Val Val Ala Met Thr Ala Thr Pro
1825 1930 1935

Ala Gly Thr val Thr Thr Thr Gly Gln Lys His Fro Ile Glu Glu
1940 1945 1950

Phe TIle Ala Pro Glu Val Met TLys Gly Glu Asp Leu Gly Ser Glu
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13855 1860 1865

Phe Leu Glu Ile Ala Gly Leu Lys Ile Pro Thr Glu Glu Met Lys
1870 1975 1880

Gly Asn Met Leu Val Phe Val Pro Thr Arg Asn Met Ala Val Glu
1885 19980 1885

Thr ARla Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly Tyr Tyr
20060 2005 2010

Tyr Ser Gly Glu Asp Pro Ala Asn Leu Arg Val val Thr Ser Gln
2015 2020 2025

Ser Pro Tyr Val Val Val Ala Thr Asn Ala Ile Glu BSer Gly Val
2030 2035 2040 :

Thr Leu Pro Asp Leu Asp Val Val Val Asp Thr Gly Leu Lys Cys
2045 2050 2055

Glu Lys Arg Ile Arg Leu Ser BSer Lys Met Pro Phe Ile Val Thr
2060 2065 2070

Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu G6ln Ala Gln Arg
2075 2080 2085

Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr Arg Ser
2080 2085 2100

Gln Glu Thr Ala Val Gily Ser Lys Asp Tyr His Tyr Asp Leu Leu
2105 2110 2115

Gin Ala Gln Arg Tyr Gly Ile Glu Asp Gly Ile Asn Ile Thr Lys
2120 2125 2130

Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr Glu Glu Asp
2135 2140 2145

Ser Leu Met Ile Thr Gln Leun Glu Ile Leu Asn Asn Leu Leu Ile
2150 2155 2160

Ser Glu Glu Leu Pro Val Ala Val Lys Asn Ile Met Ala Brg Thr
2165 2170 2175
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Asp His Pro Glu Pro Ile GIn Leu Ala Tyr Asn Ser Tyr Glu Val
2180 2185 2190

Gln val Pro Val Leu Phe Pro Lys Ile Arg Asn Gly Glu Val Thr
2195 2200 ‘ 2205

Asp Ser Tyr Asp Ser Tyvr Ser Phe Leu Asn Ala Arg Lys Leu Gly
2210 221% 2220

Asp Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp Glu Asp Leu
2225 2230 2235

Ala Val Glu Leu Leu Gly Met Asp Trp Pro Asp Pro Gly Asn Gln
22490 2245 2250

Gly Thr Val Glu Thr Gly Arg Ala Leu Lys Gln Val Thr Gly Leu
2255 2260 2265

Ser Ala Ala Glu Asn Ala Leu Leu Val Ala Leu Phe Gly Tyr Val
2270 2275 2280

Gly Tyr Gln Ala Leu Ser Lys Arg His Val Pro Met Val Thr Asp
2285 2290 ' 2285

Ile Tyr Ser Ile Glu Asp His Arg Leu Glu Asp Thr Thr His Leu
2360 2305 2310

Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys Glu Thr Glu
2315 2320 2325

Leu Lys Glu Leu Ala Gln Gly Asp Ile Gln Arg Cys Ala Giu Ala
2330 2335 2340

Met Val Gly Tyr Ala Gln Gin Gly Val GIn Phe Tle Lys Thr Gln
2345 2350 2355

Ala Leu Lys Val Gln Glu Asn His Val Phe Lys Asp Sex Ala Asp
2360 2365 2370

Thr Ile Val Glu Tyr Val Asp Lys Phe Met Lys Ala Ile Ala Glu
2375 2380 2385

Ser Lys Asp Asp Ile Leu Arg Tyr Gly Leu Trp Gly Ala His Thr
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2390 2385 2400

Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly Tyr Glu Thr Ala
2405 2410 2415

Phe Ala Thr Leu Val Ile Lys Trp Leu Ala Phe Gly Gly Glu Ser
24240 2425 2430

Tle Rsn Asp His Val Lys Gln Ala Ala Thr Asp Leu Val Val Tyr
2435 2440 2445 :

Tyr Tle Tle Asn Arg Pro Gln Phe Pro Gly Asp Thr Glu Thr Gln
2450 2455 2460

Gin Glu Gly Arg Lys Phe Val 2Ala Ser Leu Leu Val Ser Ala Leu
2465 2470 2475

Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr Ser Asn Leu Ser Lys
2480 2485 2490

Val Val Glu Pro Ala Leu Ala Cys Leu Pro Tyr Ala Ser Gin Ala
2495 2500 2505

Leu Lys ILeu Phe Ala Pro Thr Arg Leu Glu Ser Val Val Ile Leu
2510 2515 2520

Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ala Ile Arg Arg Gly Arg
2525 2530 2535

Ser Asp Gly Leu Leu Gly Thr Gly Val Ser Ala Ala Met Glu Ile
2540 2545 2550

Met Ser Gln Asn Pro Val Ser Val Gly Ile Ala Val Met Leu Gly
2555 2560 2585

val Gly Ala Val Ala Ala His Asn Ala Ile Glu Ser Ser Glu Gln
2570 2575 2580

Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn Phe Leu Asp
2585 2590 2585

Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Ser Pro Glu Lys Ile
2600 2605 2610
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Ile Thr Ala Leu Phe Glu Ala Val Gln Thr Val Gly Asn Pro Leu
2els - 2620 2625

Arg Leu Ile Tyr His Leu Tyr Gly Val Phe Tyr Lys Gly Trp Glu
2630 2635 2640 '

Ala Lys Glu Val Ala Glu Lys Thr Ala Gly Arg Asn Leu Phe Thr
2645 2650 2655

Leu Ile Met Phe Glu Alas vVal Glu Leu Leu Gly Val Asp Ser Glu
2660 2665 2670

Gly Lys Met Arg Arg Leu Ser Gly Asn Tyr Leu Ile Glu Leu Leu
2675 2680 2685

Gin Lys Leu His Asp Gly Phe Arg Ile Ser Ile Lys Lys Phe Ala
2690 2695 2760

Leu Gly Trp Ala Pro Gly Pro Phe Ser Cys Asn Trp Thr Pro Ala
2705 2710 2715

Asp Asn  Arg Ile Arg Leu Pro His Glu Asn Tyr Leu Arg Val val
2720 2725 2730

Thr Arg Cys Arg Cys Gly Tyr Arg Thr Lys Ala Val Lys Asn Cys
2735 2740 2745

Ala Gly Glu Leu Ile Leu Glu Glu Glu Slu Gly Ser Phe Phe Cys
2750 2755 2760

Arg Asn Lys Phe Gly Arg Gly Ala Pro Asn Tyr Lys Val Thr Lys
2765 2770 2775

Phe Tyr 2Asp Gly Asn Leu Glu Glu Ile Arg Ala Arg Leu Lys Leu
2780 2785 2790

Glu Gly Gln Val Glu Met Tyr Tyr Lys Gly Ala Thr Ile Lys Ile
2785 2800 2805

Asp Tyr.- Ser Asn Asn Lys Leu ITle Leu Ala Thr Asp Lys Trp Glu
2810 2815 2820

Val Glu His Ser Tyr Ile Thr Arg Leu Thr Lys Arg Tyr Thr Gly
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2825 2830 2835

Ala Gly Tyr Lys Gly Ala Phe Leu Gly Asp Glu Pro Asn His Lys
2840 2845 2850

Ser Leu Ile Glu Arg Thr Cys Ala Thr Val Cys Lys Asp Lys Ile
2855 2860 2865

Tyr Phe Ser Lys Met Lys Lys Gly Cys Ala Phe Thr Tyr Asp Leu
2870 2875 2880

Ser Leu Ser Asn Leu Val Arg Leu Val Asp Leu Val His Arg Asn
2885 2880 2895

Lys Leu Glu Glu Lys Asp Ile Pro Glu Arg Thr Val Thr Thr Trp
2800 2905 2810

Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly Thr 1Ile Lys Pro
2915 2520 2925

Val Leu Gly Glu Lys Val Ile Pro Glu Glu Ser Asp Glu Ile Asn
2930 2935 29490

Leu Gln Pro Thr Val Thr Val Asn Met Ser Lys Cys Gln Val Thr
2945 2950 2955

vVal Val Gly Glu Ala Lys Asn Met Thr Thr Gly Vval Val Pro Leu
2860 29865 2970

Thr Val Thr Lys Glu Ala Cys Asn Gly Gin Asp Arg Ser Val Leu
2975 2980 2985

Asn Ile Gly Met Glu Glu Gly Glu Tyr Pro Gly Pro Ala Val Ser
2990 2995 3000

Thr Val Thr Val Gly Glu Ala Val Gln Ser Lys Asp Val Arg Pro
3005 3010 3015

Tyr Val Leu Val Ile Gly Ser Asn Lys Ala Thr Ser Asn Arg Ala
3020 3025 3030

Lys Thr Ala Lys Asn Val Lys Leu Tyr Lys Gly Gly Asp Ala Val
3035 3040 3045
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Glu Val Arg Asp Leu Ile Lys Lys Gly Glu Met Leu WVal Val Ala
3050 3055 3060

Leu Ala Asp Val Glu Gln Asp Leu Leu Glu Tyr Val Asp Tyr Lys
3065 3070 3075

Gly Thr Phe Leu Thr Arg Glu Thr Leu Glu Ala Leu Ser Leu Gly
3080 3085 30380

Lys Pro Lys Ala Lys Asn Ile Thr Lys Ala Asp Ala His Arg Leu
3085 3100 3105

Leu Asn Pro Glu Lys Glu Gln Ile Gly Leu Pro Asp Trp Phe Thr
3119 3115 3120

Ala Thr Glu Pro Ile Phe Leu Glu Ala Met Ile Lys Gln Glu Lys
3125 3130 3135

Tyr His Ile Thr Gly Asp Val Ala Thr Val Lys Asp Lys Ala Lys
3140 3145 3150

Gln Leu Gly Ala Thr Asp Ser Thr Arg Ile Val Lys Gilu Val Gly
3155 3160 3165

2la Arg Val Tyr Thr Met Lys Leu Asn Ser Trp Ala Leu Gln Ala
3170 3175 3180

Glu Arg Gly Asp Ala Asn Leu Lys Pro Leu Phe Glu Glu Leu Leu
3185 31990 3195

Leu Gln Cys Pro Pro Gly Arg Thr Val Lys Gly Gly Thr Met Val
3200 32058 3210

Ser Ala Tyr Gln Leu Ala Gln Gly Asn Trp Thr Pro Thr Ser Cys
3215 3220 3225

Lys Val Tyr Met Gly Thr Ile Thr Ala Lys Arg Val Lys Ile His
3230 3235 3240

Pro Tyr Glu Ala Tyr Ile Lys Leu Lys Glu Leu Ile Glu Glu Tyr
3245 3250 3255

Asn Met Lys Arg Val Thr Gly Asp Thr Gly Lsu Lys Arg His Asn
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3260 3265 3270

Glu Trp 1Ile Leu Lys Arg Ile Lys His His Gly Asn Leu Arg Thr
3275 3280 3285

Lys Lys Ile Leu Asn Pro Gly Lys Val Ala Glu Gln Leu Ser Arg
3290 3295 3300

Glu Gly His Lys His Asn Val Tyr Asn Lys Ile Ile Gly 3er Thr
3305 3310 3315

Met Ala Ser Val Gly Ile Lys Leu Glu Lys Leu Pro Val Val Arg
3320 3325 3330

Ala GiIn Thr Asp Thr Thr Phe Phe His Gln Ala Ile Arg Asp Lys
3335 3340 3345

Ile Asp Lys Glu Glu Asn Pro Gln Thr Pro Asp Leu His Lys Glu
3350 3355 3360

Leu Lys Glu Val Phe Asn Ala Leu Lys Ile Pro Glu Leu Ala Ala
3365 3370 3375

Thr Tyr Asp Ala Val Glu Trp Glu Glu Leu Glu Thr Gly Ile Asn
33840 3385 3380

Arg Lys Gly Ala Ala Gly Phe Phe Glu Arg Lys Asn Tle Gly Glu
3395 3400 34905

Ile Leu Asp Thr Glu Lys Asn Lys Val Glu Asp Ile Tle Arg Asp
3410 341% 3420

Leu Lys Ser Gly Arg Pro Ile Lys Tyr Tyr Glu Thr Ala Ile Pro
3425 3430 3435

Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp Glu Ser Gly Asp
3440 3445 3450

Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr Pro Glu Ala
3455 3460 3465

.

Lys Vai Arg Leu Ala Ile Thr Lys Val Met Tyr Lys Trp Val Lys
3470 3475 3480
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Gln Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys Thr Pro Leu
3485 3490 3455

Phe Glu Ile Phe Asp Lys Val Lys Lys Glu Trp Gly Ser Phe Asp
3500 3505 3510

Asn Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp Asp Thr Gln
3515 3520 3525

Val Thr Ser Lys Ser Leu Glu Leu Ile Arg Asp Ile Gln Lys Tyr
3530 3535 3540

Tyr Phe Lys Lys Glu Trp His ILys Phe Ile Glu Thr Ile Thr Glu
3545 3550 3555

His Met Val Glu Val Pro Val Val Thr Ala Asp Gly Glu val Tyr
3560 3565 357¢

Ile Ser Glu Gly Gln Arg Gly Ser Gly Gln Pro Asp Thr Ser Ala
3575 3580 3585

Gly Asn Ser Met Leu Asn Val Leu Thr Met Val Tyr Ala Phe Cys
359¢ 3585 3500

Arg Ala Thr Gly Val Pro Tyr Lys Ser Phe Lys Arg Val Ala Lys
3605 © 3610 3615

Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr Glu Lvs Ser
3620 3625 3630

Leu Gily Glu Lys Phe Ala Ser Lys Gly Ile Gln Zle Leu His Glu
3635 3640 3645

Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Arg Met Lys Val
3650 3655 3660

Ala Tyr Lys Phe Glu Asp Ile Glu Phe Cys Ser His Thr Pro Val
3665 3670 3675

Pro Val Arg Trp Ser Asp Asn Thr Thr Ser Tyr Met Pro Gly Arg
3680 3685 3630

Asn Thr ‘Ala Thr Ile Leu Ala Lys Met Ala Thr Arg Leu Asp Ser
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3685 3700 3705

Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala Val Ala Phe
3710 3715 37290

Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val Arg Arg Ile
3725 3730 3735

Cys Leu Leu Thr Leu Ser Ser Glu Leu Gly Thr Lys Pro Ser Lys
3740 3745 3750

Arg Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile Ser Ala Tyr Arg
3755 3760 3765

Glu Val TIle Gly His Asn Leu Leu Asp Leu Lys Arg Thr Giy Leu
377¢C 3775 3780

Glu Lys Leu Ala Leu Leu Asn Leu Ser Met Ser Thr Leu Gly Tle
3785 3790 3795

Trp Thr Lys His Ile Ser Lys Arg Leu Leu Gln Asp Cys Val Asp
3800 3805 3810

Val Gly Ser Lys Asp Gly Asn Trp Leu Val Asn Rla Asp Arg Pro
3815 3820 3825

Giu Ser Arg Lys Thr Gly Lys Val Tyr Leu Gln Ser Gly Gly His
3830 3835 3840

Thr Val Arg Gly Arg His Tyr Glu Asp Leu Ile Leu Pro Arg Met
3845 3850 3855

Val Lys Pro Thr Phe Gln Gly Val Asp Arg Tyr Lys Leu Gly Pro
3860 3865 3870

Ile val Asn Val Ile Phe Arg Arg Leu Arg Val Met Met Met Ala
3875 3880 3885

Leu Val Gly Arg Gly Met

3890
<210> 12
<211> 3885

<212> PRT
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<213> BDV
<400> 12
Met Glu Leu Asn Lys Phe Glu Leu Leu Tyr Lys Thr Ser Lys Gln Lys

1 5 10 i5

Pro Val Gly Val Thr Glu Pro Ile Tyr Asp Ser Ala Gly Asn Pro Ile
20 25 30

Tyr Gly Glu Arg Ser Thr Ile His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Glu Arg Gly Val Ala Glu Val Val Thr Thr Leu Arg Asp Leu Pro
50 55 &0

Lys Lys Gly Asp Cys Arg Ser Gly Asn His Arg Gly Pro Val Ser Gly
65 70 75 80

Ile Tyr Ile Lys Pro Gly Pro Val Leu Tyr Glin Asp Tyr Lys Gly Pro
85 90 95

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Val Glu Thr Gln Phe Cys
100 105 110

Glu Val Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Arg Leu
115 120 125

Tyr His Leu Tyr Ile Cys Ser Asp Gly Cys Ile Leu Leu Lys Thr Ala
130 135 140

Ser Lys Thr Arg Ser Ala Val Leu Lys Trp Thr Arg Asn Ile Leu Asp
145 150 i55 180

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Asp Asn Lys Ser Glu Lys
165 170 175

Thr Asn Glu Lys Lys Pro Asp Arg Val Arg Arg Gly Ala Met Lys Tle
180 185 180

Thr Pro Lys Glu Ser Glu Lys Asp Ser Arg Ser Lys Pro Pro Asp Ala
195 200 205

Thr Ile Val Val Glu Gly Ile Lys Tyr Gln Val Lys Lys Lys Gly Lys
210 215 220
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Val Lys Gly Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys Asn Lys
225 230 235 240

Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Als Trp Ala
245 250 255

Ile Ile Ala Ile Phe Met Trp Glu Pro Val Ala Pro Glu Asn Val Thr
260 265 270

Gln Trp Asn Leu Ser Asp Asn Gly Thr Thr Gly Ile Gln Leu Leu Met
275 280 285

Phe Gln Arg Gly Val Asn Arg Ser Leu His Gly Ile Trp Pro Glu Lys
290 295 300

Ile Cys Thr Gly Val Pro Thr His Leu Ala Thr Asp Ala Glu Leu Lys
3C5 310 315 320

Gly Tle Gln Gly Met Met Asp Ala Ser Glu Lys Thr Asn Tyr Thr Cys
325 330 335

Cys Arg Leu Gln Arg His Glu Trp Asn Lys Tyr Gly Trp Cys Asn Trp
340 345 350

Tyr Asn Ile Asn Pro Trp Ile Trp Leu Met Asn Lys Thr Gln Ala Asn
355 360 365

Leu Thr Glu Gly Pro Pro Glu Lys Glu Cys Ala Val Thr Cys Arg Phe
370 375 380

Asp Lys Glu Ala Asp Ile Asn Ile Val Thr Gln Ala Arg Asp Arg Pro
385 390 395 400

Thr Thr Leu Thr Gly Cys Lys Lys Gly Lys Lys Phe Ser Phe Ala Gly
405 410 415

Met Ile Ile Glu Gly Pro Cys Asn Phe Asn Val Ser Val Glu Asp Ile
420 425 430

Leu Phe Gly Asp Asn Glu Ser Ser Ser Leu Phe Gln Asp Thr Ala Leu
435 440 445
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Tyr Val Val Asp Gly Val Thr Asn Thr val Glu Asn Ala Arg Gln Gly
450 455 460

Ala Ala Lys Leu Thr Ser Trp Leu Gly Lys Gln Leu Gly Ile Met Gly
465 470 475 480

Lys Lys Leu Glu His Lys Ser Lys Thr Trp Phe Gly Ala Asn Ala Gln
485 428 495

Ser Pro Tyr Cys Asn Val Thr Arg Lys Ile Gly Tyr Val Trp Tyr Thr
500 505 510

Azn Asn Cys Thr Pro Ala Cys Leu Pro Lys Asn Thr Lys Ile Ile Gly
515 520 525

Pro Gly Lys Phe Asp Thr aAsn Ala Glu Asp Gly Lys Ile Leu His Glu
530 535 540

Met Arg Gly His Ile Ser Glu Phe Ile Leu Leu Ser Leu Val Val Leu
545 550 555 560

Ser Asp Phe Ala Pro Glu Thr Ala Ser Thr Leu Tyr Leu Val Leu His
565 570 578%

Phe Ala Leu Pro Gln Thr His Glu Val Pro Ser Val Cys Asp Thr Asn
580 585 590

Gln Leu Asn Leu Thr Val Ser Leu Arg Val Asp Asp Val Ile Pro Ser
585 600 605

Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Val Arg Pro Asp Trp Trp
610 615 620

Pro Tyr Glu Thr Thr Met Val Leu Leu Phe Glu Glu Ala Gly Gln Val
625 6530 635 540

Val Lys Leu Val Leu Arg Ala Ile Arg Asp Leu Thr Arg Val Trp Asn
645 650 655

Ser Ala Ser Thr Thr Ala Phe Leu Ile Cys Leu Val Lys Val Leu Arg
660 665 670

Gly Gln Val Val Gln Gly Leu Val Trp Leu Leu Leu Val Thr Gly Ala
8575 680 685
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Gln Gly Gln Phe Ala Cys Arg Glu Asp Tyr Arg Tyr Ala Leu Ala Arg
690 £95 700

F]

Thr Lys Glu Tle Gly Ala Leu Gly Ala Glu Ser Leu Thr Thr Thr Trp
705 710 715 720

&
;.....J
o

Thr Asp Tyr Arg Gly Asn Leu Leu Asp Asp Gly Thr Val Arg Ala
725 730 735

Thyr Cys Ser Arg Gly Phe Phe Arg Phe Arg Gly His Cys Met Ile Gly
740 745 750

Pro Arg Tyr Leu Ala Ser Leu His Leu Arg Ala Leu Pro Thr Ser Val
755 760 765

Thr Phe Glu Leu Ile Pro Gly Gly Ser Ala Met Thr Glu Glu Glu Met
770 775 780

Gly Asp Asp Phe Glu Phe Gly Leu Cys Pro Cys Asp Ser Arg Pro Val
785 790 795 800

Val Lys Gly Lys Tyr Asn Thr Thr Leu Leu Asn Gly Ser Ala Phe Gin
8205 810 815

Leu Ile Cys Pro Tyr Gly Trp Val Gly Arg Val Glu Cys Thr Thr Val
820 825 830

Ser Lys Ser Thr Leu Ala Thr Glu Val Val Lys Ile Tyr Lys Lys Thr
8§35 840 845

Lys Pro Phe Pro Gln Arg Val Gly Cys Asp His Thr Thr Val Tyr Lys
850 853 860

Gln Asp Leu Tyr His Cys Gln Met Gly Gly Asn Trp Thr Cys Met Arg
865 870 875 880

Gly Glu Val Val Lys Tyr Val Gly Gly Pro Val Lys Lys Cys Glu Trp
885 830 895

Cys Gly Tyr Val Phe Lys Lys Arg Glu Gly Leu Pro His Tyr Pro Ile
900 905 910
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Gly Arg Cys Met Leu Arg Asn Glu Thr Gly Tyr Arg Ser Val Asp Asp
915 920 925

Thr Pro Cys Asp Arg Gly Gly Val Val Ile Ser Lys Thr Gly Glu Leu
930 935 340

Glu Cys Leu Ile Gly Lys Thr Thr Val Lys Val Phe Ser Ser Asp Lys
945 850 8955 960

Lys Leu Gly Pro Met Pro Cys Arg Pro Lys Glu Val Ile Ser Ser Glu
965 9570 975

Gly Pro Val Ser Lys Ile Ala Cys Thr Phe Asn Tyr Ser Lys Thr Leu
980 885 890

Glu Asn Lys Tyr Tyr Glu Pro Arg Asp Ser Tyr Phe Gln Gln Tyr Met
985 1000 1005

Leu Lys Gly Gln Tyr Gln Tyr Trp Phe Asp Leu Glu Ala Thr Asp
1010 1015 1020

His His Ser Asp Tyr Phe Ala Glu Phe Ile Met Leu Ala Val Val
1625 1030 1035

Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Met Val Val Tyr
1040 1045 1050

Met Ile Leu Ala Asp Gln Met Thr Ser Ala Ile Asn Leu Gly Gln
1055 1060 1665

Gly Glu Val Val Leu Ile Gly Asn Leu Ile Thr His Glu Asp His
1070 1075 1080

Glu Val Val Val Tyr Phe Leu Leu Leu Tyr Leu Ile Val Lys Asp
1085 1090 1085

Glu Pro Val Lys Lys Trp Ile Leu Phe Leu Phe His Ala Met Thr
1100 1105 11190

Asn Asn Pro Val Lys Thr Ile Ser Val Gly Leu Leu Met Leu Ser
1115 1120 1125

Gly Leu Val Lys Gly Glu Gly Ala Gly Met Thr Tyr Trp Glu Gly
1130 1135 1140
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Leu Asp Leu Gin Phe Thr Leu Leu Val Met Ile Thr Ala Ser Leu
1145 11590 1155

Lew Val Ala Arg Arg Asp Val Thr Thr Tyr Pro Leu Ile Ile Thr
1160 1165 1170

Val Ile Ala Leu Lys Thr Thr Trp Vval AsnASer Gly FPro Gly Ile
1175 1180 : 1185

Asp Ala Ala Ile Ala Thr Ile Thr Thr Gly Leu Teu Met Trp Thr
1150 1195 1200

Phe Ile Ser Asp Tyr Tyr Lys Tyr Lys Gln Trp Thr Gln Phe Leu
1205 1210 1215

Tle 8er 1Ile Val Ser Gly Ile Phe Leu Ile Arg Thr Leu Lys Trp
1220 1225 1230

Ile Gly @Gly Leu Glu Leu His Ala Pro Glu Leu Pro Ser Tyr Arg
1235 1240 1245

Pro Leu Phe Phe Ile Leu Thr Tyr Leu Ile Ser Ala Ala Ile Val
1250 1255 1260

Thr Arg Trp Asn Leu Asp Ile Ala Gly Val Leu Leu Gln Cys Val
1265 1270 1275

Pro Thr Ile Teu Met Val Leu Thr Leu Trp Ala Asp Leu Leu Thr
1280 1285 1280

Leu Ile Leu Ile Leu Pro Thr Tyr Glu Leu Ala Lys Leu Tyr Tyr
1295 1300 1305

Leu Lys Gly Val Lys Asn Gly Met Glu Arg Asn Trp Leu Gly Arg
1310 1315 1320

Ile Thr Tyr Lys Arg Val Ser Asp Val Tyr Glu Ile Asp Giu Ser
1325 1330 1335

Gln Glu Ala Val Tyr Leu Phe Pro Ser Lys Gln Lys Glu Gly Thr
1340 1345 1350
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Ile Thr Gly Gly Leu Leu Pro Leu Ile Lys Ala Ile Lsu Ile Ser
1355 1360 1365

Cys Ile Ser Ser Lys Trp Gln Cys Phe Tyr Leu Leu Tyr Leu Val
1370 1375 1380

Val Glu Val Ser Tyr Tyr Leu His Lys Lys Ile Ile Giu &lu Val
1385 1390 1385

Ala Gly Gly Thr Asn Leu Ile Ser Arg Leu Val Ala Ala Leu Leu
1400 1403 1410

Glu Val Asn Trp Arg Phe Asp Asn Glu Glu Thr Lys Gly Leu Lys
1415 1420 1425

Lys Phe Tyr Leu Ile Ser Gly Gln Val Lys Asn Leu Ile Ile Lys
1430 1435 14490

His Lys Val Arg Asn Glu Val Val Ala His Trp Phe Asn Glu Glu
1445 1450 1455

Glu val Tyr Gly Met Pro Lys ©Leu Val Ser Val Val Lys Ala Ala
1460 1465 1470

Thr Leu Asn Arg Ser Arg His Cys Ile Leu Cys Thr Val Cys Glu
1475 1480 1485

Ser Arg Asp Trp Lys Gly Glu Thr Cys Pro Lys Cys Gly Arg Phe
1430 1485 15C0

Gly Pro Ser Leu Ser Cys Gly Met Thr Leu Ser Asp Phe Glu Glu
1505 1510 1515

Arg His Tyr Lys Lys Ile Phe Ile Arg Glu Asp Gln Ser Asp Gly
15290 1525 1530

Pro Phe Arg Glu Glu Tyr Lys Gly Tyr Leu Gln Tyr Lys Ala Arg
1535 1540 1545

Gly Gin Leu Phe Leu Arg Asn Leu Pro Ile Leu Ala Thr Lys Val
1550 1553 1560

Lyvs Leu Leu Leu Val Gly Asn Leu Gly Ser Glu Val Gly Asp Leu
1565 1570 1575
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Glu His ILeu Gly Trp Ile Leu Arg Gly Pro Ala Val Cys Lys Lys
1580 1585 1580

Iile Ile Asp His Glu Arg Cys His Val Ser Ile Met Asp Lys Leu
1595 1600 1605

Thr Ala Phe Phe Gly Ile Met Pro Arg Gly Thr Thr Pro Arg Ala
1610 1615 1620

]
-
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Pro Ile Arg Phe Pro Thr Ser Leu Leu Arg Arg Arg Gly Leu
1625 1630 1635

Glu Thr Gly Trp Ala Tyr Thr His Gln Gly Gly Ile Ser Ser Val
1640 1645 1650

Asp His Val Thr Ala Gly Lys Asp Leu Leu Val Cys Asp Ser Met
1655 1660 1665

Gly Arg Thr Arg Val Val Cys Gln Ser Asn Asn Arg Met Thr Asp
1670 1675 1680

Glu Thr Glu Tyr Gly Val Lys Thr Asp Ser Gly Cys Pro Glu Gly
1685 1680 1685

Ala Arg Cys Tyr Val Phe Asn Pro Glu Ala Val Asn Ile Ser Gly
1700 1705 1710

Thr Lys Gly Ala Met Val His Leu Gln Lys Thr Gly Gly Glu Phe
1715 1720 1725

Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe Asp Leu Lys
1730 1733 1740

Asn Leu Lys Gly Trp Ser Gly Leu Pro Ile Phe Glu 2la Ser Ser
1745 1750 1755 '

Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu Glu Ser
1760 1765 1770

Lys Pro Thr Lys Leu Met Ser Gly Ile Gln Thr Val Ser Lys Ser
1775 1780 1785
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Thy Thr &sp Leu Thr Asp Met Val Lys Lys Ile Thr Thr Met Asn
1790 1785 1800

Arg Gly Glu Phe Lys Giln Ile Thr Leu Ala Thr Gly Ala
1805 1810 1815

[
[
W

Lys

Thr Thr Glu Leu Pro Arg Ala Val Ile Glu Glu Ile Gly Arg His
1820 1825 1830

Lys Arg Val Leu Val Leu Ile Pro Leu Arg Ala ARla Ala Glu Ser
1835 18490 1845

Val Tyr Gln Tyr Met Arg Gin Lys His Pro Ser Ile Ala Phe Asn
1850 1855 1860

Leu Arg Ile Gly Glu Met Lys Glu Gly Asp Met Ala Thr Gly Ile
1865 1870 1875

Thr Tyr Ala Ser Tyr Gly Tyr Phe Cys Gln Met Proc Gln Pro Lys
1880 1885 1880

Leu Arg Ala Ala Met Val Glu Tyr Ser Tyr Ile Phe Leu Asp Glu
1895 1900 1905

Tyr His Cys Ala Thr Pro Glu Gln Leu Ala Ile Ile Gly Lys Ile
1910 1915 1920

His Arg Phe Ser Glu Gin Leu Arg Val Val Ala Met Thr Ala Thr
1925 19390 ' 1835

Pro Ala Gly Thr val Thr Thr Thr Gly Gln Lys His Pro Ile Glu
1940 1945 1950

Glu Phe Ile Ala Pro Glu val Met Lys Gly Glu Asp Leu Gly Ser
1855 13960 1965

Glu Phe Leu Glu Ile Ala Gly Leu Lys Ile Pro Thr Glu Glu Met
1970 1975 15880

Lys Gly Asn Met Leu Val Phe Val Pro Thr Arg Asn Met Al
1985 1990 1995

Val

e

Glu Thr BAla Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly Tyr
2000 2005 2010
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Tyr Tyr Ser Gly Glu Asp Pro Ala Asn Leu Arg Val Val Thr Ser
2015 2020 2025

Gln Ser Pro Tyr Val val val B2Ala Thr Asn Ala Ile Glu Ser Gly
2030 2035 2040

Val Thr Leu Pro Asp Leu Asp Val Val Val Asp Thr Gly Leu Lys
2045 2050 2055

Cys Glu Lys Arg Ile Arg Leu Ser Ser Lys Met Pro Phe Ile Val
2060 2065 2070

Thr Gly Leu Lys Arg Met Ala Val Thr Ile Gly Glu Gln Ala Gln
20795 2080 2085

Arg Arg Gly Arg Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr Arg
20990 2095 2100

Ser Gln Glu Thr Ala Val Gly Ser Lys Asp Tyr His Tyr Asp Leu
2105 2110 2115

Leu GIln Ala Gln Arg Tyr Gly TIle Glu Asp Gly Ile Asn Ile Thr
‘ 2120 2125 2130

Lys Ser Phe Arg Glu Met Asn Tyr Asp Trp Ser Leu Tyr Glu Glu
2135 21440 2145

Asp Ser Leu Met Ile Thr Gln Leu Glu Ile Leu Asn Asn Leu Leu
2150 2155 2160

Ile Ser Giu Glu Leu Pro Val Ala Val Lys Asn Ile Met Alas Arg
2165 2170 2175

Thr Asp His Pro Glu Pro Ile Gln Leu Ala Tyr Asn Ser Tyvr Glu
21806 2185 2180

Val Gln Val Prc vVal Leu Phe Pro Lys Ile Arg Asn Gly Glu Val
2195 2200 2205

Thr Asp Ser Tyr Asp Ser Tyr Ser Phe Leu Asn Ala Arg Lys Leu
2210 2215 2220
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Gly Asp Asp Val Pro Ala Tyr Val Tyr Ala Thr Glu Asp Glu Asp
2225 2230 2235

Leu Ala Val Glu Leu Leu Gly Met Asp Trp Pro Asp Pro Gly Asn
2240 2245 2250

Gln Gly Thr Val Glu Thr Gly Arg Ala Leu Lys Gln Val Thr Gly
2255 2260 2265

Leu Ser Ala Ala Glu Asn Ala Leu Leu Val Ala Leu Phe Gly Tyr
2270 2275 2280

Val Gly Tyr Gln Ala Leu Ser Lys Arg His Val Pro Met Val Thr
2285 2280 : 2285

Asp Ile Tyr Ser Ile Glu Asp His Arg Leu Glu Asp Thr Thr His
2300 2305 2310

Leu Gln Phe Ala Pro Asn Ala Ile Arg Thr Asp Gly Lys Glu Thr
2315 2320 2325

Glu Leu Lys Glu Leu Ala Gln Gly Asp Ile Gln Arg Cys Ala Glu
2330 2335 2340

Ala Met Val Gly Tyr Ala Gln Gln Gly Val Gln Phe Ile Lys Thr
2345 2350 2355

Gln Ala Leu Lys Val Gln Glu Asn His Val Phe Lys BAsp Ser Ala
2360 2365 2370

Asp Thr Ile Val Glu Tyr Val Asp Lys Phe Met Lys Ala Ile Ala
2375 2380 2385

Glu Ser Lys Asp Asp Ile Leu Arg Tyr Gly Leu Trp Gly Ala His
2390 2395 2400

Thr Ala Leu Tyr Lys Ser Ile Gly Ala Arg Leu Gly Tyr Glu Thr
2405 2410 2415

Ala Phe Ala Thr Leu Val Ile Lys Trp Leu Ala Phe Gly Gly Glu
2420 2425 2430

Ser Ile Asn Asp His Val Lys Gln Ala Ala Thr Asp Leu Val Val
2435 2440 2445
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Tyr Tyr Ile Ile Asn Arg Pro Gln Phe Pro Gly Asp Thr Glu Thr
2450 2455 2460

Gln Gln Glu Gly Arg Lys Phe Val Alz Ser Leu Leu Val 3er Ala
2465 2470 2475

Leu Ala Thr Tyr Thr Tyr Lys Ser Trp Asn Tyr Ser Asn Leu Ser
2480 2485 2490

Lys Val Val Glu Pro Ala Leu Ala Cys Leu Pro Tyr Ala Ser Gln
2495 2500 2505

Ala Leu Lys Leu Phe Ala Proc Thr Arg Leu Glu Ser Val Val Ile
2510 2515 2520

Leu Ser Thr Ala Ile Tyr Lys Thr Tyr Leu Ala Ile Arg Arg Gly
2525 2530 2535

Arg Ser Asp Gly Leu Leu Gly Thr Gly Val Ser Ala Ala Met Glu
2540 2545 2550

Ile Met 3er Gln Asn Pro Val Ser Vval Gly Ile Ala Val Met Leu
2555 2560 2565

Gly Val Gly Ala Val Ala Ala His Asn Ala Ile Glu Ser Ser Glu
2570 2575 2580

Gln Lys Arg Thr Leu Leu Met Lys Val Phe Val Lys Asn Phe Leu
2585 2590 2585

Asp Gln Ala Ala Thr Asp Glu Leu Val Lys Glu Ser Pro Glu Lys
2600 2605 2610

Ile Ile Thr RAla Leu Fhe Glu Ala Val Gln Thr Val Gly Asn Pro
2615 2620 2625

Leu Arg Leu Ile Tyr His TLeu Tyr Gly Val Phe Tyr Lys Gly Trp
2630 2635 2640

Glu Ala Lys Glu Val Ala Glu 1ys Thr Ala ¢ly Arg Asn Leu Phe
2645 2650 2655
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Thr Leu Ile Met Phe Glu Ala Val Glu Leu Leu Gly Val Asp Ser
2660 2665 2670

Glu Gly‘ Lys Met Arg Arg Leu Ser Gly Asn Tyr Leu Ile Glu Leu
2675 2680 2685

Leu Gln Lys Leu His Asp Gly Phe Arg Ile Ser Ile Lys Lys Phs
2690 2695 2760

Ala Leu Gly Trp Rla Pro Gly Pro Phe Ser Cys Asn Trp Thr Pro
2705 2710 2715

Ala Asp Asn ARrg Ile Arg Leu Pro His Glu Asn Tvr Leu Arg Val
2720 2725 2730

Val Thr Arg Cys Arg Cys Gly Tyr Arg Thr Lys Ala Val Lys Asn
2735 2740 2745

Cys Ala Gly Glu Leu Ile Leu Glu Glu Glu Glu Gly Ser Phe Phe
2750 2755 2760

Cys Arg Asn Lys Phe Gly Arg Gly Ala Pro Asn Tyr Lys Val Thr
2765 2770 2775

Lys Phe Tyr Asp Gly Asn Leu Glu Glu Ile Arg Ala Arg Leu Lys
2780 2785 2750

Leu Glu Gly &In Val Glu Met Tyr Tyr Lys Gly Ala Thr Ile Lys
2795 2800 2805

Ile Asp Tyr Ser Asn Asn Lys Leu Ile Leu Ala Thr &Asp Lys Trp
2810 2815 2820

Glu Val Glu His Ser Tyr Ile Thr Arg Leu Thr Lys Arg Tyr Thr
2825 2830 2835

Gly Ala Gly Tyr Lys Gly Ala Phe Leu Gly Asp Glu Pro Asn His
2840 . 2845 2850

Lys Ser Leu Ile Glu Arg Thr Cys Ala Thr Val Cys Lys Asp Lys
2855 2860 2865

Ile Tyr Phe Ser Lys Met Lys Lys Gly Cys Ala Phe Thr Tyr Asp
2870 2875 2880
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Leu Ser Leu Ser Asn Leu Val Arg Leu Val Asp Leu Val His Arg
2885 2890 2895

Bsn Lys Leu Glu Glu Lys Asp Ile Pro Gilu Arg Thr Val Thr Thr
2800 2905 2910

Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val Gly Thr Ile Lys
2815 2920 2925

Pro Val Leu Gly Glu Lys Val Ile Pro Glu Glu Ser Asp Glu Ile
2930 2935 2940

Asn Leu Gln Pro Thr Val Thr Val Asn Met Ser Lys Cys Gln Val
2945 2950 2955

5v)
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Thr Val Val Gly Glu Aia Lys Asn Met Thr Thr Gly Val Vval
2860 2965 2970

Leu Thr Val Thr Lys Glu Ala Cys Asn Gly Gin Asp Arg Ser Val
2975 2980 2985

Leu Asn Ile Gly Met Glu Glu Gly Glu Tyr Pro Gly Pro Ala Val
2930 2995 3000

Ser Thr Val Thr Val Gly Glu Ala Val Gln Ser Lys Asp Val Arg
3005 3010 3015

Pro Tyr Val Leu Val Yle Gly Ser Asn Lys Ala Thr Ser Asn Arg
3020 ' 3025 3030

Ala Lys Thr Ala Lys Asn Val Lys Leu Tyr Lys Gly Gly Asp Ala
3035 304¢ 3045

Val Glu Val Arg Asp Leu Ile Lys Lys Gly Glu Met Leu Val Val
3050 3053 3060

Ala Leu Ala Asp Val Glu Gln Asp Leu Leu Glu Tyr Val Asp Tyr
3065 3070 3075

Lys Gly Thr Phe Leu Thr Arg Glu Thr Leu Glu Ala Leu Ser Leu
3080 3685 3080
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Gly Lys Pro Lys Ala Lys Asn Ile Thr Lys Ala Asp Ala His Arg
3085 3100 3105

Leu Leu Asn Pro Glu Lys Glu GIln Ile Gly Leu Pro Asp Trp Phe
3110 3115 3120

Thr Ala Thr Glu Pro Ile Phe Leu Glu Ala Met Ile Lys Gln Glu
3125 3130 3135

Lys Tyr His Ile Thr Gly Asp Val Ala Thr Val Lys Asp Lys Ala
3140 31453 3156

Lys Gln Leu Gly Ala Thr Asp Ser Thr Arg Ile Val Lys Glu Val
3155 3160 3165

Gly Ala Arg Val Tyr Thr Met Lys Leu Asn Ser Trp Ala Lsu Gln
3170 _ 3175 3180

Ala Glu Arg Gly Asp Ala Asn  Leu Lys Pro Leu Phe Giu Glu Leu
3185 3130 3185

eu Leu Gln Cys Pro Pro Gly Arg Thr Val Lys Gly Gly Thr Met
3200 3205 3210

Val Ser Ala Tyr Gln Leu Ala Gin Gly Asn Trp Thr Pro Thr Ser
3215 3220 3225

Cys Lys Val Tyr Met Gly Thr Ile Thr Ala Lys Arg Val Lys Ile
3230 3235 3240

His Pro Tyr Glu Ala Tyr Ile Lys Leu Lys Glu Leu TIle Glu Glu
3245 3250 3255

Tyr Asn Met Lys Arg Val Thr Gly Asp Thr Gly Leu Lys Arg His
3260 3265 3270

Asn Glu Trp Ile Leu Lys Arg TIle Lys His His Gly Asn Leu Arg
3275 3280 3285

Thr Lys Lys Ile Leu Asn Pro Gly Lys Val Ala Glu Gln Leu Ser
3290 : 3295 3300

Arg Glu Gly His Lys His Asn Val Tyr Asn Lys Ile Ile Gly Ser
3305 3310 3315
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Thr Met Ala Ser Val Gly Ile Lys Leu Glu Lys Leu Pro Val Val
3320 3325 3330

Arg Ala Gin Thr Asp Thr Thr Phe Phe His Gln Ala Ile Arg Asp
3335 33490 3345

Lys Ile Asp Lys Glu Glu Asn Pro Gln Thr Pro Asp Leu His Lys
3350 3355 3360

Glu Leu Lys Glu Val Phe Asn Ala Leu Lys Ile Pro Glu Leu Ala
3365 3370 3375

Ala Thr Tyr Asp Ala Val Glu Trp Glu Glu Leu Glu Thr Gly Ile
3380 3385 3380

Asn Arg Lys Gly Ala Ala Gly Phe Phe Glu Arg Lys A&sn Ile Gly
3385 3400 3405

Glu Ile Leu Asp Thr Glu Lys Asn Lys Val Glu Asp ITle Tle Arg
3410 3415 3420

Azp Leu Lys Ser Gly Arg FPro Ile Lys Tyr Tyr Giu Thr Ala Ile
3425 34390 3435

Pro Lys Asn Glu Lys Arg Asp Val Asn Asp Asp Trp Glu Ser Gly
3440 3445 3450

Asp Phe Val Asp Glu Lys Lys Pro Arg Val Ile Gln Tyr Fro Giu
3455 3460 3465

Ala Lys Val Arg Leu Ala Ile Thr Lys Val Met Tyr Lys Trp Val
3470 3475 3480

Lys Gin Lys Pro Val Val Ile Pro Gly Tyr Glu Gly Lys Thr Pro
3485 3450 3495

Leu Phe Glu Ile Phe Asp Lys Val Lys Lys Glu Trp Gly Ser Phe
3500 3505 3510

Asp Asn Pro Val Ala Val Ser Phe Asp Thr Lys Ala Trp Asp Thr
3515 352¢ 3525
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Gln Val Thr Ser Lys Ser Leu Glu Leu Ile Arg Asp Ile Gin Lys
3530 3535 3540

Tyr Tyr Phe Lys Lys Glu Trp His Lys Phe Ile Giu Thr Ile Thr
3545 3550 3555

Glu His Met Val Glu Val Pro Val Val Thr Ala Asp Gly Glu vVal
3560 3565 35790

Tyr Ile Ser Glu Gly Gin Arg Gly Ser Gly Gln Pro Asp Thr Ser
3575 3580 3585

Ala Gly Asn Ser Met Leu Asn Val Leu Thr Met Val Tyr Ala FPhe
3580 3595 3600

Cys Arg Ala Thr Gly Vval Pro Tyr Lys Ser Phe Lys Arg Val Ala
3605 3610 3615

Lys Ile His Val Cys Gly Asp Asp Gly Phe Leu Ile Thr Glu Lys
3620 3625 3630

Ser Leu Gly Glu Lys Phe Ala Ser Lys Gly fle Gln Ile Leu His
3635 3640 3645

Glu Ala Gly Lys Pro Gln Lys Ile Thr Glu Gly Asp Arg Met Lys
3650 3655 3660

Val Ala Tyr Lys Phe Glu Asp Ile Glu Phe Cys Ser His Thr FPro
3665 3670 3675

Yal Pro Val Arg Trp Ser Asp Asn Thr Thr Ser Tyr Met Pro Gly
3680 3685 3690

Arg Asn Thr Ala Thr Ile Leu Ala Lys Met Ala Thr Arg Leu Asp
3695 3700 3705

Ser Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala Val Alsz
3710 3715 3720

Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Prc Leu Val Arg Arg
3725 3730 3735

Ile Cys Leu Leu Thr Leu Ser Ser Glu Leu Gly Thr Lys Pro Ser
3740 3745 3750
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Lys Arg Thr Thr Tyr Tyr Tyr Glu Gly Asp Pro Ile Ser Ala Tyr
3755 3760 3765

Arg Glu Val Ile Gly His Asn Leu Leu Asp Leu Lys Arg Thr Gly
3770 3775 3780

Leu Glu Lys Leu Ala Leu Leu Asn Leu Ser Met Ser Thr Leu Gly
3785 3790 379%

Ile Trp Thr Lys His Ile Ser Lys Arg Leu Leu Gln Asp Cys Val
3800 3803 - 3810

Asp Val Gly Ser Lys Asp Gly 2Asn Tryp Leu Val Asn Ala Asp Arg
3815 3820 3825

Pro Glu Ser Arg Lys Thr Gly Lys Val Tyr Leu Gln Ser Gly Gly
3830 3835 3840

His Thr Val Arg Gly Arg His Tyr Glu Asp Leu Ile Leu Pro Arg
3845 3850 3855

Met Val Lys Pro Thr Phe Gln Gly Val Asp Arg Tyr Lys Leu Gly
3860 3865 3870

Pro Ile Val Asn Val Ile Phe Arg Arg Leu Arg Val Met Met Met
3875 3880 3885

Ala Leu Val Gly Arg Gly Met
3890 3895



