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eoit-seq]
Ser Leu Leu Ser Pro Glu Leu Gln Asp Thr asp Leu Gly Ala val Gly 35
40 45

Leu Phe His Lys Pro Lys Asp Lys Leu His Trp Lys val Pro Tle Gly 50
55 60

ITe Pro Gln val Glu Cys Ser Pro Ser Gly Cys Cys Trp Leuy Ser Thr 65
70 75 80

Ile Phe Pro Leu Ala Arg Met Thr Ser Gly Asn His Asn Phe Leu Gln
85 90 95

Arg Leu val Lys val ala asp val Leu Tyr Arg Asp Gly Cys Leu Thr 100
105 110

Pro Arg His teu Arg Glu Leu GIn val Tyr Glu Arg Gly Cys Asn Trp 1315
120 125

Tyr Pro Ile Thr Gly Pro val Pro Gly Met Ala val Tyr Ala Asn Ser 130
135 140

Met HWis val Ser Asp GIn Pro Phe Pro Gly ala Thr His val Leu Thr 145
150 155 160

Asn Ser Pro Leu Pro Gln Arg Ala Cys Arg ¢ln Pro Phe Cys Pro Phe
165 170 175

GTu Glu Ala His Ser Ser Ile Tyr Arg Trp Glu Lys Phe val Ile pPhe 180
185 190

MeT ASp Ser Ser Ser Asp Gly Arg Ser Arg Met Met Trp Thr Pro Glu 195
200 205

Ser Asp Asp Ser Thr Ala Leu Glu val Leu Proc Pro Glu Leu Glu His 210
215 220

Gin val Lys val Leu val Arg Ser phe Pro Ala His His Leu val Asp 225
230 235 240

Leu Ala Asp Trp Glu Leu Thr Glu Ser Pro Asp Asn Gly Phe Ser Phe
245 250 255

Page 9



Ser Thr Ser His Pro
265

Glu Gly Lys Cys Trp
280
Leu Ser Arg Glu Ala
295

Trp Gly val Pro Gly
310

ey Arg Ala val val
325

Ser Cys Pro Gln Ser
345

Thr Pro Giy phe val
360

Glu Pro Thr Thr His
375

Gly Ala ala Gly Lys

e

39U

Lys Asp Ser Ala Ser
405

Gly e val Thr Tyr
425

Ala Leu Ala Ala Ttle
440

Pro Leu Pro Arg Tyr
455

Asp Leu Ala Gln Ala

cys

Ley

His

Lys

ASD

330

Trp

Arg

Arg

Arg

Thr

410

ser

Leu

Asn

Ile

eolf-seq
Giy Tyr Leu val Arg Asp
270

Ser Cys Phe Leu Ser GlIn
285

teu Ala Thr Ala Tyr Gly

Tyr Ile GIn Arg Arg Leu

315 320

Pro Asp Gly Pro Ile His

Ile Arg His Leu Thr Ley
350

Leu Met Ser Leu Arg Ile
365

I1le phe Arg Phe Gly val
380

Ala Arg Gly Lys Arg Ala

=

3565 400

Lteu Lys val Ala Arg Pro
415

Pro Pro Ala Asp Gly Ser
430

Asn Arg Met Ile Asn Asn
445

Arg Pro Glu Asp Asp Trp
4560

Gln Cys Leu Glin Leu Pro
page 10

Pro

Ser

Tyr

Gln

val

Ash

val

Ala

Thr

Cys

ASD

Ala

Ala

Ala

Ala

Gin

val

Giu

Asp

Pro

Lys

Lys

Ser

Gly

Phe

ser

Ala

val

Glu

Thr

His

Ala

ASD

AsSh

Trp

Ser

Thr

Trp

Thr

ASD

Ile

ser 260

val 275

Lys 290

Gly 305

i.eu

val 340

Thr 355

Tyr 370

Glu 385

ser

His 420

Ser 435

Gly 450

Ala 465



4740

Arg Asn aArg Ala Cys
485

val His Trp Glu val
505

Ser Arg Glu Cys val
520

Pro Tyr Pro Glu Asp
535

Ser Ala Tyr Arg Leu
550

Phe Leu Ala Asn Pro

565

Thr Ser Pro ser
585

L.ey

Leu Leu Glu Ile
600

l.eu

Phe Tle Tyr Thr val

615

Gln Ala Met Ala Leu
630

Pro Ser vai Thr Leu
645

Ser Glu Leu Ile ser
665

val Leu Cys Pro Ser
680

eolf-seq]

475

Pro Asn Ala Lys Tyr
490

Glu val Arg Pro Gly
510

val Gly val Cys Ser
525

Gly Leu Pro Lys Arg
549

Pro Ser asp Cys val
555

Pro Pro Gln Giu Phe
570

Pro Glu Gln Ser Gly
580

ey Pro Gln Lys
605

Cys

Glu Arg Met teu
620

Lys

Leu Ala Lys Ile
635

LYS

Asn Glu Cys Phe
650

Pro

Trp Glu Glu Pro Lys
670

Asp Ala Lys Glu Ser
685

480

Leu Ite

495

Met

Glu Gly

Ala Ley

Cys Asp
560

Trp Thr
575

Phe Ser

Gly Ser

AsSp Cys

val Pro

640

Thr Asp
655

AsSp Pro

Lys Glu

Page 11

Lys

Pro

Cys

Glu

Gly

tey

Sar

Thr

Pro

Ser

val

Gly

Thr

Leu

Arg

val

Ala

Ile

Asp

Leu

Glu

Ser

ser

Pro

Ala

Ala

Asnh

Ser

Ala

l.eu

Ile

Lys

TYr

Gly

Ser

LYS

val

Ala

Pro

Gly

Leu

ser

Ala

Asp

Met

Lys

Lys

545

Ala 625

Asn

val

Glu

515

530

595

610

675

500

580

660



Glu Ala GIn Ala Arg
695

Glu Glu Leu Ser Glu
710

Met Pro Leu Asp Leu
725

val Arg Gly Pro val
745

Pro Ala Thr val G¢ln
760

val GTu Arg Cys Gly
775

Leu Pro Asp val Gln
790

Ala Trp Pro val Arg
805

Arg Arg Glu Pro val
825

Glu Ser Ala Leu Glin
840

Asp Asp Arg Thr Lys
855

Thr Thr Ser Asn Glu
870

Lys Phe Arg Arg Pro
885

Gly Pro Leu Ala Asp
505

eolf-seql

Asn Arg Lys val Leu His Pro val
700

Gln G1a val G1n val val Giu Gly
715 720

Thr Trp Pro Thr Leu Thr Ala Thr
730 735

Pro Asp Asn Leu Ser Ser Gly Ile
750

Glu Leu Tle Leu Ala Arg Pro Ala
765

Thr Giu Ser Asn Gly Ser Ser Ser
780

Thr Ser Asp Gln Pro Leu Asp Leu
795 800

Ata Thr Ala Ser Asp Pro Gly Trp
810 815

Phe val Lys Pro Arg Gly val Phe
830

rhe Gly Glu Leu Ser Giu Ala Ser
845

Glu Ala pPro val val Asp Ala Pro

Thr Leu Ser Gly Ser Asp Pro Phe
875 880

Arg Phe Ser Ala Gin Ala teu Ile
890 895

val His Ala Lys Ile Lys Ser Arg
910

Page 12

val

Asp

Ala

Gly

Pro

Phe

Ser

Ile

Ser

Ser

Ile

Glu

Asp

val

L.eu

Gln

Thr

Ala

Arg

Leu

Leu

His

ASD

val

Asp

Phe

Alrg

Tyr

Thr

ASp

Pro

Gin

l.eu

ASp

Ala

Gly

Gly

val

Leu

Ala

Gly

Glu

705

785

865

690

770

850

755

835

740

820

900



Gin Cys Leu Gln Ala
920

Lys Lys Trp Leu Asp

935

Arg Cys Thr Ser Glin
950

Phe Leu Pro Asp Met -

965

Ash

Asp

Leu

ek

A

Thr

Phe

ser

Arg Ala Gly Asp

98

5

Arg Lys Ser Ser

ASD

Ite

val

Arg

Glu

Pro

val

Gln
1015

Ser
1030

AS
1045
Phe

1060

va'l
1075

Arg
10380

Leu
1105

1000

poval

Ley

Gly

L.au

val

ASD

J—

[

Gly

Ser

ser

Ala

eolf-seql

Cys Glu Pro Gly Ser Arg Ala Thr

925

Lys Met Trp Asp Arg Val Asp Met
940

Phe Gln Ala Gly His Tle Leu Glu

955

960

Ile GIn Asp Thr Pro Pro Pro val

870

975

Ser Ala Gly Leu Lys Gin Leu val

val Thr Pro

Pro

Lys

Gly

ser

Met

L.eu

Leu

Pro

Gly

val

Leu

Ala

ey

990

10065

Pro Met Asp Ile
1020

Pro His Ser Gln
1035

B
®

Trp Lys Ser
1050

Ser Gln Arg iLeu
1065

Pro Ala Phe Met
1080

Pro Gly Asp Trp
1095

teu Cys Arg Ser
1110

rage 13

Pro Thr Lys Pro val

Gln

Asn

Met

Thr

L.eu

Leuy

Tyr

Pro ala Thr 915
Lys Thr Trp 930
Ser Leu Lys 945
Pro Arg Lys
Ala Gln Trp 580
Gly Pro val 995
GTn Gly Asp 1610
Pro Ser Ser 1025
Leu Ser Gly 1040
Thr Trp val 1055
Thr Leu Phe 1070
rhe Ala Gly 1085
Pro Ile Leu 1100



val

Leu

ASp

Gin

lL.eu

Leu

Ite

Trp

val

Cys

Ala

GlIn

Lys

Cys

Arg

Phe

ser

Lau

Lau

Trp

Ser

Gly

Phe

ASp

Thr

Ser

Ile

Ley
1120

Leu
1135

Ser
1150

Pro
1165

Trp
1180

Cys
1155

Phe
1210

Leu
1225

LYs5
1240

Pro
1255

Arg
1270

Gly
1285

His
1300

ser
1315

Pro

Gly

Thr

Glu

Glu

val

val

Ile

Cys

rhe

Phe

Trp

Glin

Ala

Ley

val

Pro

Cys

Pro

Ile

Leu

TYr

ser

Gln

Arg

Lys

Gln

Leu

Phe

Pro

His

val

Leu

Leu

val

Arg

Alrg

Ala

Gly

Pro

Thr

Gly

Gly

Asp

Ala

Arg

Gly

Arg

val
1125

ser
1140

Pro
1155

Glu
1170

Ser
1185

LYS
1200

Ile
1215

eolf-seql
Phe Ser Gly

Trp

val

Leu

Leu

L.eu

Cys

GTn

Pro

Arg

Gly

Cys

Tyr

Ala

Met

Gly

Leu

val

Leu

Met

Gly

Ala

Ser

val

Gly

Ala

val

Page

Ala

Ser

Ala

val

Gly

LEU

Arg

Glu

Ser

Asp

Glu

Asn

Pro

14

ser

Phe

Ser

Leu

Gly

Gly

Ala

Cys

va'l

Ley

Pro

Ser

f.ey

Tyr

val

Ala

Cys

Glu

Pro

Ser

Asp

Ala

val

val

Pro

ASD

ASD

Arg

va'l

ASp

Glin

Ser

Arg

Leu

Lys

Leu

ser

His

ile

Glu

Pro

Cys

Phe

His

Arg

Gly

Cys

Cys

Asn

Leu

Leu

Lys

Ser

1315

1130

1145

1160

1175

13190

1265

1220

1235

1250

1265

1280

1295

1310



Gln

val

Phe

Arg

L.Y5

Trp

Phe

Leu

val

L.eu

Asp

Ala Tle
1330

Asp  Gin
1345

ser  Ala
1360

val wval
1375

Tyr  Ser
1350

Leu  Asn
1405

Gly Gly
1420

Thr Leu
1435

val

}....i
N
1

Ser  Tyr
1465

Cys  val
1480

Ala His
1495

Ala ser
151¢

Melt Ser

LYS

Pro

Pro

val

Thr

Gin

Ala

vat

Gly

Pro

Ser

teu

Leu

Met

Cys

Thr

Phe

ASD

Ala

Thr

Ser

His

Arg

Thr

Ala

ser

Gly

vai

ey

Pro

Phe

sSer

Gin

Pro

Ty

Phe

Gly

Tyr

ASp

Gly

Ala

Phe

LYs

Glu

Pro

ASp

l.eu

Leu

Thr

Ite

Thr

Gly

Gly

Arg

Leu

Leu

val
1335

val
1350

LYS
1365

Thr
1380

val
1395

Arg
1410

Leu
1425

Leu
1440

w1
(PN
et

]_J
T

Pro
1470

val
1485

Glu
1500

Ala
1515

Ala

eoif-seql

Leu Gln Ala

val

val

Phe

Leu

Asn

Ala

Gly

Gy

Thr

vati

His

Phe

Arg

Pro

val

Gly

Ser

val

Ley

Pro

val

Leu

Gly

Arg

Cys

Page

val

val

Ala

Arg

va'l

Ala

Trp

Irp

val

Pro

Ile

Leu

Ala
15

Gly

S5er

ASh

Ala

Gly

Pro

Gln

Leu

Cys

Cys

Ley

Phe

Ala

Tyr

Gly

Glu

Pro

va't

Asn

Thr

val

Thr

Ser

Ser

Phe

Ile

Leu

Ala

Ala

e

Asp

Arg

Phe

Lys

ser

sSer

Asn

Ser

Ser

Leu

Lys

Trp

Ile

Pro

Cys

Cys

Thr

val

Pro

pro

Arg

val

ala

Pro

1325

1340

1355

1370

1385

1400

1415

1430

1445

1469

1475

1490

1505

1520



Met

val

vai

Gly

Ile

Ala

val

ser

Pro

Gly

Thr

Tyr

ser

1525

Ser
1540

Ser

Thr Leu

1555

Phe Cys

1570

Leu
1585

L.eu

Thr Pro

1600

Ala
1615

Ala

Arg Arg
1630

Ala val
1645

Leu
1660

Cys

Gly wval
1675

val
1690

His

Asn  Arg

1705

Ala
1720

His

Trp

His

Leu

Trp

Tyr

va'

Ala

Gly

Asnh

Phe

Leu

Met

Asp

Ley

Pro

Pro

Ala

ASp

Ala

Ala

Ser

Thr

Thr

Asn

His

ASD

Iie

Leu

Ala

val

ITe

Thr

Leu

iLeu

val

Ile

Gly

Thr

Trp

1530

Phe
1545

Cys

Thr Met

1560

Ala  Gly
1575

Gly Arg
1590

Gln
1605

His

Ala Pro

1620

Thr Gly

1635

Glu
1650

Leu

va'l
1665

Asn

Asp  Gly
1680

Thr
1695

ASN

Phe Asn

1710

Gln Gly

1725

eolf-seql

Phe

Leu

val

Phe

Tyr

GTu

Arg

Gly

va'l

Arg

Ala

Thr

vai

Pro

Trp

l.eu

Thr

Thr

Gly

Thr

Ala

Gly

Arg

Arg

ASn

Ala

Page

Met

val

Ser

Gln

Ser

Thr

Leu

Phe

Ser

val

val

Gly

Pro

Leu

His

Leu

val

Gly

Tyr

ITe

Arg

ser

Ile

Thr

ASp

Met

Leu

Ser

Gly

Ala

Pro

Met

Phe

Thr

Leu

val

Gly

Tyr

val

Arg

Phe

ile

Gly

Arg

Ata

Thr

Gin

Gly

Thr

Asp

Ala

Lys

Trp

lLey

Thr

Gly

Ala

Pro

Lys

s5er

ser

Trp

Ile

1535

1550

1565

1580

1585

1610

1625

1640

1655

1670

1685

1700

1715



Ala

va'l

Asn

L.eu

val

Leu

Glu

Leu

Ala

Trp

AsSn

Lys Gly
1735

Glu Pro
1750

Cys Gly
1765

Ile Gly
1780

Ther Thr
1795

Ser  Asp
1810

Asp  Tle
1825

Pro ser
1840

Gly Gly
1855

Trp Arg
1870

Phe Phe
1885

val phe
1900

Ser Ala
1815

Arg Asn
1930

Tyr

Gly

ASDp

VEY

Pro

L.eu

l.y¥s

Asp

Leu

Met

Leu

Ser

Gln

Arg

Arg

sSer

His

Glu

ser

Leuy

Ley

ser

MeT

Leay

Phe

val

Ley

Gly

Met

Gly

Thr

Gly

Arg

ser

Ala

Thr

Gly

AsSn

Ala

Leu

ser

Arg

Gly

ser

Gly

Glu

His

Pro

ser

vatl

His

Glu

Leu

Ala
1740

Glu
1755

Pro
1770

Ser
1785

Thr
1800

Phe
1815

Ala
1830

Leu
1845

Gin
1860

Ala
1875

Ile
1890

Phe
1805

Met Tle

Ley

1920

Ala
1935

eolT-seql

Tyr Trp Gln

val

Asn

Cys

Ala

Ile

Leu

Leu

Trp

Leu

val

Arg

Fhe

Phe

Lys

ser

Gly

Ala

Leu

Thr

Pro

Leu

L.eu

Tyr

Ala

Ser

Leu

Ile

Pro

Fro

Ser

Cys

Pro

Ala

Ala

teu

Ala

Page 17

The

Phe

Giu

Gly

Lys

sSer

ASp

val

va’i

ile

val

Trp

Thr

Phe

Ser

Cys

Ala

ser

Glu

val

val

Pro

Phe

val

Leu

Ala

Ala

Thy

Phe

Gly

Gly

Thr

Pro

Thr

val

Phe

Ala

val

Thr

Ala

Gly

Gly

Thr

ASp

L.eu

AP

Leu

Thr

Met

ey

val

Arg

Pra

et

va'l

1730

1745

1760

1775

1780

1805

1820

1835

1856

1865

1880

1895

1910

1925



va'l

Glu

Leu

His

His

Leu

ser

Lys

Phe

Ala

Leu

ASD

Gly

Leu

Ala

Ala

Asn

Arg

Cys

Leu

LYS

Tyr

ser

Glu

va'l

Leu
1945

Ser
1960

val
1975

Leu
1950

Met
2005

TYr
2020

Gly
2035

Ser
2050

Cys P

2065

Iie
2080

Ley
2085

Ala
2110

Ile
2125

Ada

GIn

Thr

Gly

ey

Phe

Met

Gln

Glu

val

Phe

val

Thr

Ala

Ser

val

val

Ala

Ala

val

Ala

Gin

Ala

Leu

Glu

Leu

Tyr

Ile

Gly

Glu

Ash

ASp

Ser

Ala

va't

Glu

Leu

ile Gty
1950

Ser  Thr
1965

val #Pro
1980

ey Trp
1985

Asp  Gly
2010

Gly Asn
2025

Glu Ser
2040

ey Asp
2055

e -
Ald >ef

2070

Tyr Ala
2085

ASp  Lys
2100

Thr Ala
2115

Gly Gin
2130

eoif-seql

Thr

Tyr

Thr

Leu

Sar

Leu

Leu

Phe

AsTi

Arg

Met

Thr

Phe

Cys

Ile

Phe

Phe

Arg

Thr

Leu

Met

Ala

Pro

Pro

page

Ala

Phe

Lys

Ser

LyS

Ala

Ser

Lys A

Leu

Gly

Ser

His

18

Gly

Leu

Ile

Tyr

ser

Gly

Ala

Ser

Arg

val

Leu

Gly

Gly

Pro

Gly

Arg

Ala

val

i.ey

Leu

Gln

Leu

ASD

ser

Trp

Arg

Gly

Cys

Phe

ser

Ala

Thr

Ala

Gy

Ala

Thr

Ile

Pro

phe

Leu

ey

rhe

GIn

Cys

Asn

-

Leu

Lys

Gly

Leu

19406

1955

1970

1985

2300

2015

2030

2045

2075

2080

2105

2120



ASp

Thr

Ser

Pro

ASD

Gly

Lys

Gln

ASD

LYS

Tyr

Pro

Leu

Ile Asn

2140

Arg  Cys

2155

Thr
2170

Asn

Thr Pro

2185

Laeu
2200

ASp

His
2215

Fhe

Ser
2230

His
2245

Asp

Giu
2260

Tyr

Glu
2275

ser

Asn  Arg

2290

AsSp  ASsn
2305

Ala Gly

2320

LYSs  Leu

2335

ASnh -

val

L.eu

Pro

l.eu

Lys

Lys

Gly

Gly

Ala

His

Cys

Met

Ly

S

Gly

Gly

val

Phe

val

Ile

Asp

Phe

val

Pro

Ley

Leu

Gly

Arg

Gly

Gly

Asp

Glu

Glu

AsSn

Thr

Gin

Gln

val

va'l

Glu

Gln

Glu  Arg

2145

Ser  Lys
2160

Thr Leu

2175

Asn  Gly

2190

Arg Met
2205

Gly Lys

2220

Phe  Tyr

2235

Asp  Arg
2250

Ala
2265

Thr

Gly Thr
2280

Gly
2295

Lys

Ala Ala
2310

Thr Cys

2325

Ile ser

2340

eolf-seq]
Lys Thr val

Phe

Thr

Pro

Lys

val

Thr

Ser

Pro

val

Lys

Arg

ASD

G1In

sSer

Gly

Arg

Lys

Tyr

ASD

Thr

Gin

val

Glu

Lay

Leu

Leu

page

val

Ile

His

Cys

Asp

AsD

Gln

Iile

val

Ser

Thr

GlIn

19

Ser

Cys

Pro

Arg

Cys

Lys

ser

Tyr

Gly

Gly

Leu

Leu

Ala

Gly

val

Thr

Leuy

Ser

va'l

TIle

Arg

Arg

Phe

Gly

val

Glu

Thr

Leu

GlIn

val

Gln

Glu

s5er

Trp

Tyr

Asp

ASD

Pro

Gln

Glu

The

Glu

val

The

ASp

Leu

ASD

Thr

Arg

Pro

Thr

Lys

Ala

va'l

Thr

2135

2150

2165

2180

2195

2210

2225

2240

2255

2270

2285

2300

2315

2330



enlf-seql

Glu Gin Ala Leu Asn Cys 2345
<210> 3

<21l> 1463

<212> PRT

<213> Artificial Seqguence

<220>

<223> ©ORF 1B OF 94881 MSY ENCODED BY SEQUENCE OF SEQ ID NO:

NUCLEOTIDES 7209...11600G

<400> 3

Thr Gly Phe Lys Leu
5

Gly Gly Leu val val
25

Ser Arg Thr Phe Thr
40

val Giu val Lys Lys
55

Leu Cys Ser Gly val
70

Asp val Leu Leu Lys
&5

Gly #is Gly Ala Gly
105

Glu Thr Ala Pro Thr
120

GIn Ala Cys Glu val
135

Tyr Lys Leu Tyr Pro
150

Leu val Asn Thr Arg

Leu Ata Ala Ser Gly Leu Thr
10 15

Thr Glu Thr Ala val Lys Ile
30
Leu Gly Ser Leu Asp Leu Lys
45

Ser Thr681u Gin 61y His Ala

val Leu Met Arg Pro His Pro
75 80

Pro Gly Leu Asp Thr Thr Pro

80 95

Asn Met Giy val Asn Gly Sser
1190

Lys val GIu Leu Glu Leu Ser
125

Arg arg Gly Asp Ala Pro Asn
140

val Arg Gly Asp Pro Giu Arg
155 160

Phe Gly Asp Leu Pro Tyr Lys
Page 20

Arg

valt

val

val

Pro

Gly

Ile

Lys

Leu

Arg

Thr

Cys

LYsS

Thr

val

Ser

Ile

Trp

Gln

Gln

Lys

Pro

Gly

TYr

Ser

Ala

Ley

GIn

ASp

Ley

Gly

Glin

1 BETWEEN

Alrg

His

Glu

AsSn

val

Pro

Phe

Ile

Pro

Arg

Asp

1

20

50

65

100

115

130

i45



165

Thr Lys Ser ala Ile
185

Leu val Ser Asp Gly
200

Phe GTu Leu Tyr val
215

Asp Ser Arg Pro Asp
230

Lys Ala ata Ala Glu
245

fhe val teu Pro Gly
265

His val Gly Lys Ala
280

iys Asn Ser Met Ala
295

val Gin Ser Ile Pro
310

GTu Asn Trp GIn Thr
325

Ser Lys Pro Lys Thr
345

teu Ala His Arg Ser
360

Lys Ala Trp Lys Ser
375

eolf-seql

170

His Ala Ala Cys Cys
180

Lys Ser Thr Leu Gly
205

Pro Thr val Pro Tyr
220

Thr Pro Phe Met Cys
235

Asp Ley Gln Lys Tyr
250

val Leu Arg Leu val
270

Pro Pro bteu Phe Leu
285

Gly val Asn Gly GliIn
300

Glu Ile Asp Glu Met
315

val Thr Pro Cys Thr
330

Arg Thr Ile Leu Gly
350

Ala Leu ser Gly val
365

Pro Ite Ala Leu Gly
380

i75

Leu His

Thr Thr

Ser val

Thr Lys

240

ASp Leu
255

Arg Arg

Pro Sser

Arg pPhe

Cys Ala

320

Leu Lys

335

Thr Asn

Thr Gln

Lys Asn

Page 21

Pro

l.eu

Met

His

Fhe

Thr

Pro

Arg

Lys

Asn

Lys

Asn

Gin

Glu

Gly

Thr

Ile

Tyr

Thr

Ala

Gin

Phe

Phe

phe

Gly

His

Tyr

Thr

Glin

Phe

Pro

LyS

val

Tyr

Ile

MetT

LyS

val

Gly

Leu

ser

Gly

ASD

LyS

Cys

Ala

LysS

225

305

210

290

370

195

275

355

180

260

340



Leu His Cys Thr val
390

Cys Asp Arg Ser Thr
405

Leu Tyr Glu Leu Ala
425

Asn Cys Cys His Asp
440

Arg Gily Gly Leu Ser
455

val Tyr Ser Leu Ile
470

Lys Met Gly His Glu
485

Phe GTu Asp Leu Ley
505

Leu val feu Tyr Ala
520

val Glu His Leu Asp
535

Thr val ITe Thr Asp
550

Gly Arg Gin Leu val
565

Tyr His Met Lys Ala
585

ATa Ile Leu Met Asp
600

entf-seql

Ala Gly Arg Cys Leu Glu Ala
395 400

rro Ala Ile val Arg Trp Phe
410 415

Gly Cys Glu Glu Tyr lLeu Pro
430

Leu val Ala Thr Gin Asp Gly
445

Ser Gly Asp Pro val Thr Ser
460

Tle Tyr Ala GIn His Met val
475 480

Ile Gly Leu Lys Phe Leu Glu
490 495

Glu Ile Gin Pro Met Leu val
510

Glu Arg Pro Thr Phe Pro Asn
525

Leu Met Leu Gly Phe Lys Thr
540

.ys Pro Ser Phe iteu Gly Cys
555 560

Pro Asn Arg Asp Arg Ile Leu
570 575

GIn Asn Ala Ser Glu Tyr Tyr
590

Ser Cys Ala Cys Ile Asp His
605

Page 22

ASP

val

Ser

Ala

val

Leu

Glu

Tyr

Tyr

ASD

Arg

Ala

Ala

Asp

Leu

Ala

Tyr

Phe

Ser

Ser

Gin

ser

Pro

Tle

Ser

Pro

Ala

AsSn

val

Thr

Asn

Ala

Leu

ASp

Trp

Lys

Glu

Leu

Glu

Ser 385

Lau

Leu

Lys

Thr

Ley 465

Lys

ASp

TIrp

LYS

Ala 545

Ala

Ala

Trp

450

530

435

515

585

420

500

580



Tyr Glu Asp Leu Ile
615

Tyr Arg Phe Pro Gly
630

Lys Ser His Asn Glu
545

Ala Lys Ala Asp Tyr
65

His Ser His Phe His
680

His Ala Gly Ser Lys
695

Gly Lys Ser Pro Leu
710

Pro Arg Thr Iile Ile
725

Pro Gly Arg Tyr GIn S
74

ITe Ala Gly Asn Glu
760

Pro Leu Leu Pro Thr
775

Asn val Leu teu Ser
790

Thr Thr Trp Leu Leu
805

eolf-seql

Cys Gly ITe Ala Arg
620

Pro Ala Phe Phe Met
635

Gty Lys Lys Cys Arg
650

Ala Ser Ala Cys Gly
670

Gln His Cys Pro val
685

Glu Cys Sser
700

Gin Cys

Asp Ala val
715

Leu Lys

Met
730

Lys vVal Asp Asn

AT ARY
750

val Asp Leu Ser Asp

765

Cys Lys Asp Ile Asn

780

Lys Phe Ile val Gly
795

Asn Gln vatl Gln Asp
810

Gly Leu

Cys Ala

Ser Met
640

His Cys

655

Leu AsSp

Thr Leu

Gin Ser

Gly Asp

Met val

Pro Pro
860

ASp ASp
815

Page 23

ATG

Trp

Gly

Leu

s5er

Pro

Pro

Thr

—ad

Tyr

Lys

Gly

va'l

G1n

Glu

Ile

Cys

Cys

val

Tyr

Thr

Lys

Gln

val

Ser

Ile

Asp

LYS

Cys

Leu

Gy

Gly

Lys

Leu

val

Ala

Gly

Tyr

Gly

Leu

Asp

Phe

Ala

Pro

AsSp

23]
—5

val

Cys

Lys

Thr

625

705

785

610

690

770

675

755

660

740



ealf-seql
Pro Thr His GIn Thr Met Phe Asp Ile val Ser Ala Leu Lys val Cys 820
825 830

Arg Tyr Ser Ite Pro Gly Ala Ser Gly Leu Pro Phe Pro Pro Pro Ala 835
840 845

Arg Ser Gly Pro Trp val Arg Leu Ile Ala Ser Gly #is val Pro Gly §50
855 860

Arg val Ser Tyr Leu Asp Glu Ala Gly Tyr Cys Asn His Leu Asp Ile 865
870 875 &80

el Arg Leu Leuw Ser Lys Thr Pro Leu val €ys Leu Gly Asp Leu Gln
885 840 &G5

Gin Leu His Pro val Gly Phe asp Ser Tyr Cys Tyr val pPhe aAsp Gln 300
965 9190

Met Pro GIn Lys Gln Leu Thr Thr Ile Tyr arg Phe Gly Pro Asn Ile 915
920 925

Cys Ala Ala Tle Gln Pro Cys Tyr arg Glu Lys Leu Glu Ser Lys Ala 930
935 940

Arg Asn Thr Arg val vai phe Thr Thr Arg Pro val Ala Phe Gly GIn 945
950 955 960

val Leu Thr Pro Tyr His Lys Asp Arg Thr Gly Ser ala ite Thr Ile

965 970 975
Asp ser Ser GIn Gly Ala Thr Phe Asp Ile val Thr teu His Leu Pro 980
985 990
Ser Pro Lys Ser teu Asn Lys Ser Arg Ala Leu val ala Ile Thr Arg 995
1000 1005
Ala Arg His Gly Leu Phe TTe Tyr Asp Pro His Asp GlIn teu GIn 1010
1015 1020
Glu Phe Phe Asn teu Thr Pro Glu Arg Thr Asp Cys Asn Leu Ala 1025
1030 1035

Page 24



Phe

val

Arg

Ala

Asn

L.eu

Asn

va'l

Tyr

Thr

Leu

Phe

ser

Thr

val

Ser

Leu

Pro

Asn

Asp

Gly

Leu

Leu

Asp

Ile

Thr

Arg
1045

Thr
1060

Ser
1075

Leu
1030

Gly
1105

LYS
1120

Arg
1135

Ata
1150

i
[

oY
3

Thr
1180

Vaj

1185

Ala
1210

Gly
1225

Ser

Gly

val

Asp

Glu

Phe

Glu

Ala

Arg

Ser

Leu

5er

Ala

Asp

LyS

Asp

Ala

Pro

Gly

Tyr

Leu

Trp

Tyr

Ile

TV

Thr

Glu

val

Tyr

Giu

Lys

Arg

ser

Phe

Pro

ser

Phe

Ile

Gly

Glu

Lys

lLeu

teu wval
1050

Ala Leu
1065

Cys Lys
1080

Cys Met
1085

Ser Pro
1110

Pro His
1125

AsSp  Arg
1140

LYS  Pro
1355

Leu

=~ 6

1
[
Ch —

Gly Gly
1185

arg Ile
1200

Glu Ala
1215

Gly - Thr
1230

Pro  Arg

eolf-seql

val Leu Asn

Glu

Ser

Pro

ASp

Trp

Leu

Met

Thr

Glu

Ala

Ata

Thr

ser

Thr

Leu

Leu

Ser

Pro

val

val

Pro

Pro

Thr

Arg

Ile

Leu

Page

Gly

Leu

Pro

Pro

val

Ala

Gly

Gly

Glin

ASD

Glu

Gly

Pro
25

val

Ser

Ata

GlIn

Ala

va'l

Ser

Ata

val

ala

Cys

lL.eu

Gly

LYS

Asp

Pro

Ala

val

Phe

Thr

Met

Gly

val

Leuy

Arg

Pro

Cys

ASD

Asn

Arg

Cys

Ala

Ala

Arg

TYr

Ser

Pro

Glu

His

His

sSer

Ala

Phe

sSer

His

Pro

Pro

val

Tyr

Tyr

His

val

1040

1055

1070

1085

1100

1115

1130

1145

1160

1175

1190

1265

1220

1235



Ala

Cys

Glin

ATg

Gln

Phe

Ile

Trp

val

LyS

Asn

Lys

1240
val wval
1255
Thr Leu
1270
Pro Glu
1285
Asp  val
13060
teu Gluy
1315
ITe Gln
1330
Gly Pro
1345
Arg Ala
1360
ITe Leu
1375
Ile Leuy
13290
Thr Glu
1405
Asp  Tyr
1420
Ala Ile
1435

Gly

Thr

Thr

Arg

Leu

Ala

ASD

Thr

Gly

ASD

Thr

Tvr

val

ASD

Ala

Ley

ey

Pro

Thr

Leu

Thr

l.eu

Trp

ASp

Gly

Sar

val

Ser

Met

Thr

LyS

Ala

Ala

Gin

Ala

Tyr

Arg

1245

Pro
1260

Ser

Leu
1275

TY "

Lys Cys
1290

val Trp

1305

Trp Ser
1320

Asp  Ala
1335

Asn  Arg

1356

Thr
1365

val

Trp phe
1380

Phe
1395

Pro

Ile Leu

1410

Asn  Trp

1425

Ala  Arg
1440

Pro

Trp

Lys

Ala

val

Lys

Pro

Arg

Ala

His

ASp

eclt-seq]

Ala

Arg

Glu

leu

Leu

Lys

Gly

Leu Pro

val Tyr

val val

Tyr Asp

Asp Leu

Arg Thr

Arg Arg

Cys val

His Thr

page

Ala

Arg

Lys

Thr

ASp

ile

Arg

Tyr

Gly

Phe

Met

Arg

Tyr

Lys

Pro

Lau

ala

Tyr

Asp

Thr

Gly

Pro

Gly

Asn

Glu

His

Ala

Tyr

AsSD

Tyr

Ala

Pro

Thr

Ala

Gln

Phe

ASp

Arg

Phe

val

Leu

Phe

Phe

Arg

Cys

Asp

Gin

Trp

Glu

Gly

Pro

1250

1265

1280

1295

1310

1325

1340

1355

1370

1385

1400

1415

1430



eoli-seql

Leu Gly 7Thr Glu Leu &ln val &lu Leu Gly Arg Pro

1450 1455
Pro Glu Gin val Pro 1460
<210> 4
<211> 249
<212> PRT

<213> Artificial Sequence

<220>

Arg Leu Pro

<Z223> ORF 2 OF 94881 M5V ENCODED BY SEQUENCE OF SEQ ID

NUCLEOTIDES 11611..12360
<400> 4

Met GlIn Trp val Tyr Cys Gly val Lys Ser
5 10

Pro Ser Leu Ser Ser Leu Leu Val Trp Leu
25 30

Pro Tyr Cys Leu Gly Ser Leu Leu Gin Ala
40 45

Ser Giu Trp Phe Ala Pro Arg Phe Ser val
55 60

Leu Pro asn Tyr Arg Arg Sar Tyr Giu Gly
70 75

Pro Asp val Pro GIn Phe Ala val Lys His
85 a0

His Met Arg val Ser His Leuy Ile Asp Glu
105 110

Tyr Arg Thr Met Glu His Ser Gly Gln Ala
120 125

Ser Glu Ala Thr Leu Thr Lys Leu Ser Arg
135 140

Phe Gln His Leu Ala ala val Glu Ala Asp
150 155

val Ser
15

Thr Leu

Gly Tyr

Arg Ala

Ley Leu

&0

Pro Leu

95

Met vai

Ala Trp

Leu Asp

ser Cys
160

Page 27

Cys

Ser

Trp

Pro

Gly

Ser

Lys

val

Arg

ser

Ser

ser

Pro

Asn

Tle

Arg

Gin

val

Phe

1445

NO:1 BETWEEN

Trp

Phe

ser

Phe

Cys

Leu

Arg

val

Thr

Leu

Met 1

Ser

rhe

Thr

Arg 65

Trp

va'l

Ser 145

130

35

115

20

100



Ser Arg Leu Ala Met
165

Glu Tyr Asn Thi Thr
185

Gly Thr Arg Pro Lys
200

His Ala Ser Ile Phe
215

val Leu Trp Leu Arg
230

Trp Pro Thr ala Thr

<2i0> 5
<2311> 265
<212> PRT

Leu Lys Asn Lleu
170

Leu Asp Arg val

L.eu Thr Asp Phe
205

Ser Ser val Ala
220

ITe Pro Ala Leu
235

His His Ser Asn

<213> Artificial Sequence

<220>

eolf-seq]

Ala val Gly
175

Glu Leu Ile
190

Arg Gin Trp

Ser Ser Val

Arg Tyr val
240

Asn

l.eu

Thr

Phe

val

Pro

ITe

Leu

Gly

245

<223> ORF 3 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ ID
NUCLEQTIDES 12219..13016

<A400> 5

Met Ala Tyr Gin Arg Ala Arg Phe His ieu Leu Leu C

5

Cys Tyr Leu val His
25

Cys Phe Trp Phe Pro
40

IlTe Asn Tyr Thr Ile
53

GIn Arg Leu Glu Pro
70

Ser ala Leu Ala

15

Ser Asn Ser

Leu Ala His Gty Asn Thr Ser

45

Cys Lys Pro Cys
60

Gly Arg Asn val
75

Pro Thy Ser

Trp Cys Lys
80

Page 28

ser

Phe

Glin

fo— )

Ser

Giu

Ala

Gly

Ser Leu

Thr Pro

ser vai

phe Thr 210

Phe His 225

NO:1 BETWEEN

—
==

Thr Leu

Leu Thr

Ala Gin 50

His Asp 65

195

35

180

20



2ol f-seq]
Arg Cys Glu Glu Arg Asp His Asp Glu Leu Ser Met Ser Ile Pro Ser
85 a0 35

Gly Tyr Asp Ash Leu Lys Leu Glu Gly Tyr Tyr Ala Trp Leu Ala Phe 100
105 1i0

Leu Ser Phe Ser Tyr Ala Ala Gln Phe His Pro Glu Leu Phe Gly Ile 115
120 125

Gly Asn val Ser Arg val Phe val Asp Lys Arg His Gin Phe Ile Cys 130
135 140

Ala Glu His Asp Gly GiIn Asn Ser Thr Ile Ser Ala Arg His Asn Tle 145
150 155 160

Ser Ala Ser Tyr Ala val Tyr Tyr His His Gln Ile asp Giy Gly Asn
165 170 175

Trp Phe His teu Glu Trp Leu Arg Pro Phe Phe Ser Ser Trp Leu val 180
185 180

ley Asn Ile Ser Trp Phe Leu Arg Arg Ser Pro Ala Ser Pro Ala Sear 195
200 205

Arg Arg Ile Tyr Gln Ile teu Arg Pro Thr Arg Pro Arg Leu Pro val 210
215 220

ser Trp Ser Phe Arg Thr Ser Ile val Ser Asn Leu Thr Gly Pro Gln 225
230 235 240

GIn Arg Lys val Pro Leu Pro Ser Gly Gly Arg Pro Asn val val Lys

245 250 255

Pro Ser Ala Phe Pro Ser Thr Ser Arg 260 265
<2i0> b

<211> 183

<212> PRT

<213> Artificial Sequence
<220

<223> ORF 4 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ ID NO:1 BETWEEN
NUCLEOTIDES 12761..13312

Page 29



<A4030> ©

Met Ala Ala Thr Ile
5

val ser Glu Ala Phe
25

Asp Ile Lys Thr Asn
40

Asn Ile Asn Cys Phe
55

Thr Pro Leu Arg Arg
70

Gln Tyr Iile Thr Ile
85

Asn Ala Asp Leu Leu
105

Met Ser Glu Lys Gly
120

val ser Ala Cys val
i35

His Thr GIn Gin His
150

Phe teu Thr Pro Ser
165

Leu Ala Ile Leu iLeu

eotf-seqgl

Leu Phe Leu Leu Ala
10

Ata Cys Lys Pro Cys
30

Thr Thr Ala Ala Ala
45

Gin Ser His Arg Ala
60

Ser Ser Gln Cys Arg
75

Thr Ala Asn vai Thr
50

Met Leu Ser Ala Cys
3110

phe Lys val Ite Phe
125

Asn Phe Thr Asp Tyr
140

His Leu val Ile Asp
155

Thr Met Arg Trp Ala
170

Ala val

<210> 7

<211> 201

<212> PRT

<213> Artificial Sequence
<220>

<223»

Gly Ala
15

Phe Sser
Gly rhe
ser Thr
Giu Ala
80
Asp Giu
95
Leu Phe
Gly Asn
val Ala
His Ile
160

Thr Thr
175

180

Page 30

Thr

Met

Ala

val

Ser

Tyr

Arg

His

His

val

Gin

Gly

Tyr

Ala

Ser

val

Leu

Ala

Leu

Leu

Leu

Gly

Leu

sSer

Gly

Thr

Leu

Cvs

Met 1

Ser

Gln

Thr

Pro

Tyr

Glu

vat

Gln

K15

Ley

35

50

65

115

130

145

ORF 5 OF 94881 MSY ENCODED BY SEQUENCE OF SEQ ID NO:1l BETWEEN

20

100



NUCLEOTIDES 13309..15914

<400> 7

Met Lys Cys Ser {ys
5

Phe Trp Trp Leu Phe

25
Asp Gly Asn Asp Asp
40
Ile Cys Glu Lteu Asn
55

Ala val Glu Thr phe
70

tey Gly phe Leu Thr
85

Ala val ser aAla Thr
105

Met Tyr Gly val Cys
120

Ala Ala Lys Asn Cys
135

Asn Phe Ile val Asp
150

Ile val val Glu Lys
165

Asn Ile Lys His val
185

Arg Thr Ser Ala Gilu

eolf-seql

Lys Leu Gly His Phe Leu Thr pro

10

i5

Leu Leu Cys Thr Gly Leu Ser Trp
30

Ser Ser Thr Ser Gin Tyr Ile Tyr

45

Gly Thr Glu Trp Leu Ser Gly His
60

val Leu Tyr pPro val ala Thr His
75 :

90

30

Thr Ser His Phe teu Asp Ala Leu
95

Gly Phe 1le Gly Glu Arg Tyr val

110

Ala phe Ala Ala Phe val Cys Phe

125

Met Ala Cys Arg Tyr ala Arg Thr

146

Asp Arg Gly Arg Ile His Arg Trp
155

Leu
170

val

Gln Trp Giu Ala

Gly Lys Ala

1560

Glu val Gly Gly
175

Leu Glu GIy val Lys Ala Gin

190

195

Page 31

His

Ser

AsSn

Phe

Ile

Gly

Leu

val

Arg

Lys

AsSp

Pro

Ser

Phe

Leu

ASp

Ley

Ile

Phe

Ser

Leu

L.eu

Cys

val

Thr

Trp

Ser

Gly

Ser

ArQ

Thr

Ser

val

1
20
35
50
65
160
115
130
145
180
200



<210> 8§
<Z21il= 173
<212> PRT

aolf-seql

<213> Artificial seqguence

<220>

<223> ORF 6 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ ID
NUCLEOTIDES 13902..14423

<400> 8

Met Gly Ser Leu Asp
5

Leu val Leu Ala pPhe
25

Lei: Lys val Sar Arg
40

Phe Leu Asn Cys Ser
55

Gln Ser Thr Asn Arg
70

Leu Trp Gly val Tyr
35

Arg Cys APrg Leu Cys
105

His #is val Glu Ser
126

Asn Arg Ala Tyr Ala
135

Thr Lteu val Pro Gly
150

val Lys Arg Gly val
1790

<210> 9
«<211> 128

Asp Phe Cys Asn Asp
10

Ser Ile Thr Tyr Thr
30

Gly Arg Leu Leu Gly
45
Phe Thr rhe Gly Tyr
60

val Ala Phe Thr Leu
75

Ser Leu Thr Glu Ser
90

Cys Leu Gly Arg Arg
110

Ala Ala Gly Leu His
125

val Arg Lys Pro Gly
140

Leu Arg Ser Ley val
155

val Asn Leu val Lys

Pro Thr Ala
15

Pro Ile Met

Leu Leu His

Met Thr Tyr

Gly ala val

80

Trp Lys Phe
95

Tyr Ile Leu

Ser Ife Pro

Ley Thr Ser

Leu Gly Gly

160

Tyr Gly Arg

Page 32

Ala

Ile

ile

val

val

Ile

Ala

Ala

val

LYS

NO:1 BETWEEN

Gln

Tyr

Leu

Ala

Thr

Pro

ser

AsH

Arg

tys 1

Ala

Ile

Phe

Leu bBS

sSer

Ala

Gly

Gly

Ala 145

50

130

165

35

11

20

160



<212>
<213>

PRT

<220
<223>

Artificial seguence

NUCLEOTIDES 14413..14799

<400> 9

Met Ala Gly Lys Asn
5
Met Gly Lys Gly Glin
25
Met Tle Lys Ser Gln
LYS Lys Pro Glu Lys
55

Arg His His Leu Thr

70

Gin Thr Ala Phe Asn

85

Gly Lys val Ser phe

val Arg Leu Ile Arg

<210>
<211
<217>
<213>

10

BNA
<400> 10

tttgtgtace
cgacaggtac
ggacctcecg
tctgggatgt
caagtctatt
acggacctcg

cecattggta

10

40

Gl

G1
9

o

Gl
105

Va
120

14843

Porcine Reproductive

ttggagygcgt
cettetetct
agtatttccyg
tctoccggiy
gcacacggtg
gtgcagttegy

tcocececaggt

Gln Ser Gin Lys Lys

Pro val Asn Gln Leu

Arg Gln Glin Ser Arg

45

60

n Ala

75

n Gly

n val

T Thr

Pro His Phe Pro Leu

Glu Arg Ser

Ala Gly Thr

Glu Phe Met

Ser Thr Ser

eolf-seql

Leu

Ala
a5

Leu
110

Ala

125

gggtacagcc
cggggcgage
gagagcacct
catgtgcacc
tctcagtgea
cttgtitcac

ggaatgttct

ctgccecacc
gcgeegectg
getttacggy
ccggetgece
cggtctcetic
aagcctaaag

cecatotgget
Page 33

Arg Arg
15

Cys Gln
Gly Gly
Ala Ala

Cys
80

ORF 7 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ ID

Ashn Ala

L.eu Leu

Gin Ala

Glu Asp

Leu Gln

ser Leu Ser

Pro val Ala

ser Gly

Respiratory syndrome Virus

ccttggcooce
ctgctcectt
atctecgeec
gggtattttg
tctetecaga
acaagctcea

gttgctgeet

NO:1I BETWEEN

Ala pro 1

Gly Thr

Lys Lys

Asp 1le

Ser Ile

Ser Ser

His Thr

Ala Asn

tgttctageoce
gcggegggaa
tttaaccatg
gaacgceggc
acttcaggac
ttggaaagtt

gtcaaccatt

65

20

35

50

100

115

60
120
180
240
300
360
420
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aolf-seqgl

gggaaggtca gtttccaggt tgagttcatg ctgooggttg ctcatacagt gogoctgatt

cgegtgactt ctacatccge cagtcaggght gcaaattaat ttgacagtca ggtgaatgyc

cgcgattgac gtgtggcctc taa

<Z210> 11
<211> 2349
<212> PRT

<213> Porcine Reproductive Respiratory

<400> 11

Met Ser Gly Met Phe
5

Phe Trp Asnh Ala Gly
25

Ser teu Leu Ser Pro
40

L.ey Phe His Lys Pro
55

¥le Pro Gin val Glu
70

Tle Phe Pro Ley Ala
85

Arg Leu val Lys val
i05

Pro Arg His Leu Arg
120

Fyr Pro Ile Thr Gly
135

Met His val Ser Asp
150

Asn 5er Pro Leu Pro
165

Ser Arg Cys Met Cys

10

GIn val Tyr Cys Thr
30

Glu Leu Gln asp Thr
45

Lys Asp Lys Leu His
60

Cys Ser Pro Ser Gly
75

Arg Met Thr Ser Gly
a0

Ala Asp val Leu Tyr
110

Glu Leu Gin val Tyr
125

Pro val Pro Gly Met
140

Gin Pro pPhe pPro Gly
155

Gin Arg ala Cys Arg
170

syndrome Virus

Thr Pro
15

Arg Cys

AsSp Leu

Trp Lys

Cys Cys
80

Asn His
g5

Arg Asp

Giu Arg

Ala val

Ala Thr

160

Gin Pro
175

Page 41

Ala

l.eu

Gly

val

Trp

AsH

Gly

Gly

Tvr

His

Pha

Ala

ser

Ala

Pro

Leu

Phe

Cys

Cys

Ala

val

Cys

Arg

Ada

val

5er

l.eu

Leu

Asn

Asn

Ley

Pro

val

Arg

Gly

Gly

Thr

Gin

Thi

Trp

Sar

Thr

Phe

1

65

i45

14760

14820

14843

50

130

35

115

20

100



Glu Glu.Ala His Ser
185

Met Asp Ser Ser Ser
200

Ser Asp Asp Ser Thr
215

GIn val Lys val Leu
230

teu Ala Asp Trp Glu
245

Ser Thr Ser His Pro
265

Glu Gly Lys Cys Trp
280

Leu Ser Arg Giu Ala
255

Trp Gly val Pro Gly

31U

Leu Arg Ala val val
325

Ser Cys Pro Gln Ser
345

Thr Pro Gly Phe val
360

Glu Pro Thr Thr His
375

Gly Ala Ala Gly Lys

eclf-seqgl

ser Ile Tyr Arg Trp
190

Asp Gly Arg Ser Arg
205

Ala Leu Glu val Leu
220

va'l Arg Ser Phe Pro
235

Leu Thr Glu Ser Pro
250

Cys Gly Tyr Leu val
270

Leu Ser Cys Phe Leu
285

His Leu Ala Thr Ala
300

Lys Tyr Ile Gln Arg
315

ASp Pro Asp Gly Pro
330

Trp Tie Arg His Leu
350

Arg Leu Met Ser Leu
365

Arg Ile pPhe Arg Phe
380

arg Ala Arg Gly Lvs

Glu Lys

Met Met

Pro Pro

Ala His

240

Glu Asn

255

Arg ASp

ser Gin

Tyr Gly

Arg Ley

320

Ile His

335

Thr Leu

Arg Ile

Gly val

Arg Ala

Page 42

Phe

Tri

Glu

His

Gly

Pro

Ser

Tyr

Glin

val

Asn

val

His

Ala

val

Thr

fLeu

Leu

Phe

Ala

Gin

val

Glu

ASp

Pro

LYS

Lys

Pro

va'l

Ser

val

Thr

His

ASp

Asn

Trp

ser

Phe 180

Glu 195

His 210

Asp 225

Phe

ser 260

val 275

Lys 250

Gly 305

Leu

val 340

Thr 355

TVTr 370

Glu 385



390

Lys Asp Ser Ala Ser
4G5

Gly 11e val Thr Tyr
425

Ala Ley Ala Ala Ile
440

Pro Leu Pro Arg Tyr
455

Asp Leu Ala Gln aAla
470

Arg Asn Arg Ala Cys
485

val His Trp Glu val
505

Ser Arg Giu Cys val
520

Pro Tyr Pro Glu Asp
535

Ser Ala Tyr Arg Leu
550

Phe Leu Ala Asn Pro
565

teu Thr Ser Pro Ser
585

lLeu Leu Leu Glu val
660

eolf-seql

395

Thr Leu Lys val Ala
410

Ser Pro Pro Ala Asp
430

Leu Asn Arg Met ITle
445

Asn Arg Pro Glu Asp
460

Tle Gln Cys Leu Gin
475

Pro Asn Ala Lys Tyr
490

Glu val Arg Pro Gly
510

val Gly val Cys Ser
525

Gly Leu Pro Lys Arg
540

Pro Ser Asp Cys val
555

Pro Pro Gin Glu Phe

570

Pro Glu Gln Ser Gly
590G

Leu Pro Gin Lys Cys
605

400

Arg Pro
415

Gly Ser

Asn Asn

Asp Trp

Leu Pro
480

teuy val

495

Met Ala

Glu Gly

Ala Leu

Cys Asp

560

Trp Thr
575

fhe Ser

Gly ser

Page 43

Thr

Cys

Asp

Ala

Ala

Lys

BPro

Cys

Glu

Gly

Leu

Ser

Thr

Ser

Gly

Phe

Ser

Ala

Leu

Arg

va'l

Ala

Ile

ASD

Ley

Glu

Thr

Trp

Thr

Asp

Ile

AsH

ser

Ala

Leu

ITe

Lys

Tyr

Gly

Ser

His

ser

Gly

Ala 465

Gly

Leu

Ser

Ala

Asp

Met

Lys

Glu

545

450

530

435

515

595

420

500

580



phe Ile Tyr Thr val
615

Gln Ala Met Ala Leu
630

Pro ser val Thr Leu
645

Ser Glu Leu Tle Ser
665

val Leu Cys Pro Ser
680

Glu Ala Gln Ala Arg
695

Glu Glu teu Ser Glu
710

Met Pro Leu Asp Leu
725

val Arg Giy Pro val
745

Pro ala Thr val Glin
760

val Glu Arg Cys Gly
775

Leu Pro Asp val Gin
790

Ala Trp Pro val Arg
805

Arg Arg Giu Pro val
825

eoif-seqgl

Gly Arg Met
620

Leu Lys

Leu Ala Lys
635

Ile Lys

Asn Glu Cys Phe Pro

650

Trp Glu Glu Pro Lys

670

Asp Ala Lys Giu Ser
685

Asn Arg Lys val Leu
700

Gin GIn val Gln val
715

Thr Trp Pro Thr Leu
730

Pro Asp Asn Leu Ser
750

Glu Leu Tle Leu Ala
765

Thr Glu ser Asn Gly
780

Thr Ser Asp Gln Pro
795

Ala Thr Ala Ser Asp
810

Phe val Lys Pro Arg
830

Asp Cys

val Pro
640

Thr
655

ASD

Pro

Lys GHu

His Pro

val Glu
720

Thr Ala
735

ser Gly

Arg Pro

Ser Ser

Leu Asp
800

Pro Gly
815

Gly val
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Pro

Ser

val

Giy

Thi

val

Gly

Thr

Ite

Ala

Ser

Leu

Trp

Phe

Ser

ser

Pro

Ala

Ala

val

ASp

Gly

Pro

FPhe

sSer

Sey

ser

Lys

val

Ala

Pro

Leu

Gin

Thr

Ala

Arg

Leu

Ley

> His

ASD

Lys

Ala

Asn

val

Glu

Thr

AsSp

Pro

Gln

Leu

Asp

Ala

Gly

625

705

785

610

690

770

675

755

660

74Q

820



eoif-seql

GTu ser Ala Leu Gln Phe Gly Giu Leu Ser Glu Ala Ser Ser val val 835
840 845

AsSp Asp Arg Thr Lys Glu Ala Pro val val Asp Ala Pro Iie Asp Leu 850
855 860

Thr Thr Ser Asn Giu Thr Leu Ser Gly Ser Asp Pro Phe Glu Phe Ala 865
870 875 880

Lys Phe Arg Arg Pro Arg Phe Ser Ala Gln Ala teu Ile Asp Arg Gly
885 880 895

Gly Pro Leu Ala Asp val His Ala Lys Ile Lys Ser Arg val Tyr Glu 500
805 910

Gln Cys teu Gln Ala Cys Glu Pro Gly Ser Arg Ala Thr Pro Ala Thr 915
920 925

Lys Lys Trp Leu Asp Lys Met Trp Asp Arg val Asp Met Lys Thr Trp 930
935 940

Arg Cys Thr Ser Gin Phe Gln Ala Gly His fle Leu Glu Ser Leu Lys 945
950 955 960

Phe Leu Pro Asp Met Ile Gin Asp Thr Pro Pro Pro val Pro Arg Lys

965 970
Asn Arg Ala Gly Asp Ser aAla Gly Leu Lyvs Gln Leu val Ala Gln Trp 980
985 990
Asp Arg Lys Leu Ser val Thr Pro Pro Thr Lys Pro val &Gly Pro val 89935
100G 1005
Leu Asp  Gin Thr val Pro Leu ¢Pro Met Asp Tle GIn Gin Glu Asp 1010
1015 1020
Ala ITTe Ser Ala Asp Lys Pro Pro His Ser Gln Asn  Pro Ser Ser 1025
1030 1035
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Gln

Thr

Phe

Ser

Ala

Gly

val

Leu

ASp

Gln

Leu

Leu

Ile

Trp

val

Arg

Glu

Pro

val

Cys

Arg

Phe

sSer

ey

Leu

Trp

Ser

Gly

ASp
1045

Phe
1060

val
1075

Arg
1090

Leu
1105

Leu
1120

Leu
1135

Ser
1150

Pro
1165

Trp
1180

Cys
1195

Phe
1210

Leu
1225

LyS
1240

val Gly

Ala

Leu

Gly

L.eu

Pro

Gly

Thr

Glu

val

val

Y

S

Gly

Ser

Ser

Ala

Leu

vai

Pro

Cys

Pro

Ile

Leu

Tyr

Ile

ser

His

Met

L.eu

Leu

Phe

Pro

val

Leu

Leu

val

Arg

Gly

val

leu

Ala

Leu

Gly

Gly

ASP

Ala

Arg

Gly

Arg

val

Thr

Trp
1050

Ser
1065

Pro
1080

Pro
1095

Lau
1110

val
1125

ser
1140

Pro
1355

Glu
1170

ser
1185

LYS
1200

Ile
1215

Ser
1230

Ala
1245

eolf-seql
Lys Ser pPhe

Gln

Ala

Gly

Cys

rhe

Trp

val

Leu

Leu

lL.euy

Cys

Gln

Pro

Arg

Phe

ASp

Arg

ser

MetT

Gly

Leu

val

leu

Met

Gly

Ala

Page

l.eu

Met

Trp

ser

Gly

Ser

Ala

val

Gly

ey

Arg

Giu

Met

Thr

Leu

lLeu

Tyr

Ser

Phe

ser

Leu

Gly

Gly

Ala

Cys

val

Leu

Thr

Thr

Phe

Pro

vai

Cys

Glu

Pro

Ser

AS[

His

Thr

Ser

Trp

l.eu

Ala

Ile

Arg

val

ASD

GTn

Ser

Arg

lL.eu

Lys

Leu

Gly

val

Phe

Gly

Ley

Cys

Phe

His

ATg

Gly

Cys

Cys

Asn

1040

1055

1670

1085

1100

1115

1130

1145

ile0

1175

1190

1205

1220

1235



val

Cys

Ala

Gin

Lys

Gln

val

Phe

ATg

Gly

Lys

Thr

Trp

Gln

Phe

Asp

Thr

Sear

Ile

Ala

AsD

Ser

val

1'%y

Leu

Gly

Thr

val

Pro
1255

Arg
1270

Gly
1285

His
1300

Ser
1315

Ile
1330

GIn
1345

Ala
1360

!._!
(%]
~F

Ser
13580

AsSn
1405

Gly
1429

Leu
1435

Cys

Phe

Phe

Trp

Gin

Ala

Lys

Pro

Pro

val

Thr

Gln

Ala

vai

Gly

ser

Gln

Arg

LYsS

Gln

Cys

Thy

phe

Asp

ala

Thr

ser

His

Arg

Arg

Ala

Gly

Pro

Leu

Pro

Phe

Ser

Glin

Pro

Tyr

Phe

Gly

Ala

Pro

Cys

Ile

val

Lys

Glu

Pro

ASD

Leu

Lau

Thr

Ile

Thr

Thr
1260

Lys
1275

Trp
1290

Ala
1305

Ile
1320

va'l
1335

va'l
1350

Lys
1365

Thr
1380

val
1395

Arg
1410

Lel
1425

Leu
1440

Ser

eolf-seql

Arg Ser sar

Gly

Cys

Tvr

Ala

Leu

val

val

Phe

ASH

Ala

Gly

ASpP

val

Gly

Ala

val

GlIn

Arg

Fro

val

Gly

Ser

val

Leu

Pro

Page

Asp

Glu

ASh

Pro

Ala

val

val

Ala

Arg

vall

Ala

Tro

Trp
47

Leu

Pro

Ser

Ley

Tyr

Gly

Ser

Asn

Ala

Gly

Pro

Leu

Cys

val

val

Pro

Asp

Asp

Gly

Giu

Pro

val

Asn

Thr

val

Thr

Ser

Ser

His

Ile

Glu

Pra

Ala

Ile

AsSp

Arg

Phe

Lys

Ser

Ser

Asn

Leu

Leu

His

lys

ser

Ile

Pro

Cys

Cys

Thr

val

Pro

Pro

1250

1265

1280

1295

1310

1325

1340

1355

1370

1385

1400

1415

1430

1445



Phe

Leu

val

l.eu

ASp

Met

val

val

ITe

Ala

vai

ser

1450

ser  Tyr

1465

val
1480

Cys

His
1495

Ala

Ala Sser

1510

Met ser

1525

ser
1540

Ser

Thr Leu

1555

Phe Cys

1570

Leuy
1585

l.eu

The Pro

1600

Ala Ala
1615

Arg  Arg
1630

Ala wval
1645

Pro

Ser

Leu

Leu

Met

His

L.eu

Trp

Tyr

va'

Gly

Thr

Ala

ser

Giy

val

eu

Pro

Fro

Ala

Asp

Ala

Ser

Tyr

ASp

Gly

Ala

Phe

Tle

Leu

Ala

val

Ite

Thr

L.eu

Leu

1455

Gly Pro

147G

Gly vai
1485

Arg Glu
1500

Ala
1515

ey

Ada
1530

Leu

Phe
1545

Cys

The Met

1560

Ala Gly

1575

Gly Arg
1590

GIn
1605

His

Ala  Pro

1620

Thr Gly

1635

Glu
1650

Leu

eclf-seq]

Thr

val

His

Phe

Phe

Leay

val

Phe

TVt

Glu

Arg

Gly

Val

l.eu

Gly

Arg

Cys

Pro

Trp

Thr

Thr

Gly

Thr

Ala

Fage

val

Pro

Ile

Leu

Ala

Met

val

Ser

Gln

ser

Thr

Leuy

Phe

48

Cys

Leu

Phe

Ala

Tyr

Leu

His

Leu

val

Gly

Tyr

Ile

Arg

Ser

Phe

L.eu

Ala

ey

Ser

Gty

Ala

Pro

Met

rhe

Thr

Ser

Ser

Leu

LYS

Trp

ArQ

Phe

Ile

Gly

Arg

Ala

The

Gln

Arg

Ala

val

Pro

Trp

Lay

Thr

Ile

Gly

Ala

Pro

Lys

1460

1475

1490

1505

1520

1535

1565

1580

1595

160

1625

1640



Pro

Gly

Thr

Tyr

ser

Ala

val

ASn

iey

va't

Leu

Gly

Ile

Glu

Cys Leu Asn Thr val asn val
1660 1665

Gly val pPhe Thr Ile Asp Gly
1675 1680

His wval teu Asn Gly Asn  Thr
1690 1695

Asn  Arg Met His Thr Phe Asn
1705 1710

His 4la Asp Asp Trp GIn  Gly
1720 1725

tys Gly Tyr Arg Gly Arg Ala
1735 1740

Glu Pro Gly Ile Met Gily Glu
1750 1755

Cys Gly Asp ser Gly Sser Pro
1765 i770

ITe Gly val His Thr Gly Ser
1780 1785

Thr Thr Pro Glu Gly Glu  Thr
1795 1800

Ser Asp Leu Ser Arg His Phe
1810 1815

Asp  TIle Lys Leu Ser Pro Ala
1825 1830

Pro  Ser Asp Leu Ala Ser teu
1840 1845

Gly Gly teu ser Thr val &ln
1855 1860

eolf-seql

val Gly Ser

Arg

Ata

Thr

val

Tyr

Gly

val

Asn

Cys

Ala

Leu

Arg

Arg

Asn

Ala

Trp

Phe

Ile

Lys

ser

Gly

Tle

Ala

val

val

Gly

Pro

Gln

Ala

Ser

Leu

Ile

Pro

Pro

Ser

Leu Leu Cys
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Ser

Ite

Thr

ASD

Met

Thr

Phe

Glu

Gly

Lys

ser

AsSp

val

val

Leu

val

Gly

Tyr

val

Ser

Ccys

Ala

Ser

Glu

val

val

Pro

Phe

Gly

Thr

ASp

Ala

Lys

Thr

Phe

Gly

Thr

Pro

Thr

val

Phe

ser

Ala

Ser

Trp

Gly

Thr

ASp

Leu

Arg

Leu

Thr

Met

Leu

1655

1670

1685

1700

1715

1730

1745

1760

1775

1790

1805

1820

1835

1850



Leu

Ala

Trp

Asn

val

Glu

Leu

His

teu

Ser

LYS

Trp Arg
1870

Phe Phe
1885

val PpPhe
1500

Ser Ala
1915

Arg  Asn
1930

Gly Leu
1945

Arg  Tyr
2020

Cys Gly
2035

Leu Ser
2050

Met Met

Leyw Leu

Ser Phe

Gln val

Arg Leu

Ala Thr

Gin Ala

Thr Ser

.|

vy val

Leu val

Phe ala

Met Asn

Gin Ala

Gly

Asn

Ala

Leu

Ser

Glu

Leu

Tyr

Gly

Giu

AsSh

ASD

His

Glu

Leu

Met

Ley

ile

ser

Ala
1875

Ile
1890

Phe
1305

Iie
1620

Ala
1935

Gly
1950

Thr
1965

eolf-seql

Trp

Ley

val

Arg

Thr

Tyr

Thr

sSer

Ley

Leu

Phe

Thr

PIro

L.eu

Ley

Ty¥

rhe

Cys

Ile

Phe

Arg

Thyr

Page

Pro

Ala

Ala

Leu

Ala

Phe

Ile

LYS

Ser

LyS

Ala

ser

50

Ile

va'l

Trp

Thr

Leu

Gly

Ley

Ile

sSer

Gly

Ala

sSer

Vai

Leu

Ala

Ala

Gy

Pro

Gly

Ala

Leu

Leu

Ala

val

Thr

Ala

Gly

Trp

ATgQ

Gly

]
e
943

Phe

Ser

Ala

Thr

val

Ary

Pro

Leu

val

Pro

Phe

Leu

53

-

Phe

Gln

Cys

Ash

1865

1880

1895

1810

1925

1940

1855

1970

[
W
jes]
W

2000

2015

2030

2043



Phe

Gln

Ala

Leu

Asp

Asp

Thr

Ser

Pro

ASp

Gly

Lys

Gln

ASD

Lys  Cys
2065

Tyr Ile
2080

Ser Leou
2095

Glu  Ala
2110

val 1Iie
2125

ITe Asn
2140

Arg Cys
2155

Asn  Thr
2170

Thr Pro
2185

AsSp  Leu
22090

fhe His
2215

Ser Asn
2230

Asp  His
2245

Tyr Glu
2260

rhe

Glu

val

Phe

val

Leu

Pro

Leu

LYS

Lys

Gly

Ala

val
Ala
GIn
Ala
Leu
Gly
Gly
val
phe
val
Ile
Asp
Phé

val

Ser

Ala

val

Glu

Leu

Gly

Gly

ASD

Glu

Glu

Asn

Thr

Gln

Ala

Tyr

ASD

Thr

Gly

Glu

Ser

Thr

Asn

Arg

Gly

Phe

Asp

Thr

Ser
2070

Ala
2085

LYsS
2100

Ala
2115

Gln
2130

Arg
2145

Lys
2160

Leu
2175

Gly
2196

Met
2205

Lys
2220

Tyr
2235
Arg

2250

Ala
2265

eolf-seql
Asn Met Lys

Arg

MetT

His

Lys

Phe

Thr

Pro

Lys

val

Thr

Ser

Pro

LYS

Pro

Pro

Thr

ser

Gly

ATg

LYS

TVYr

ASp

Thr

Gln

rage

Leu

Gly

Ser

His

val

val

Ile

His

Cys

Asp

ASp

Gln

51

Ash

Arg

val

Leg

Gly

ser

Cys

Pro

Arg

Cys

LYS

Seyr

Tyr

Gly

Ala

Gln

Leu

AsD

s5er

val

Thr

Leu

Ser

val

Ile

ATG

Arg

Phe

Ala

Glu

Ala

Thy

Ile

Gln

val

GIn

Glu

Ser

Trp

Tyr

Asp

AsSp

Gly

l.eu

Lys

Gly

Leu

Glu

va'l

Thr

Asp

l.eu

ASp

Thr

Arg

Pro

2060

2075

2090

2105

2120

2135

2165

2180

2195

2210

2225

2240

2255



eolt-seql

Lys Ser Glu Ala pro val Gly T7thr val val 1le Gly Gly TIle Thr 2270
2275 2280

Tyr Asn  Arg His Leu val Lys Gly Lys Glu val teu val Pro Lys 2285
2290 2295

Pro Asp Asn Cys Leu Glu Ala Ala Arg Leu Ser Leu Glu Gla Ala 2300
2305 2310

ey Ala Gly Met Gly Gin Thr (Cys Asp Leu Thr Ala Thr Glu val 2315
2320 2325

Glu Lys Leu Lys Arg Ile Ile Ser Gln Leu Gin Gly Leu Thr Thr 2330
2335 2340

Glu Gin Ala Leu Asn Cys 2345

<230> 12

<211> 1463

<212> PRT

<213> PpPorcine Reproductive Raspiratory Syndrome virus
<400> 12

Thr Gly Phe Lys ieu Leu Ala Ala Ser Gly Leu Thr Arg Cys Gly Arg 1
5 10 15

Giy Gly Leu val val Thr Glu Thr Ala val Lys Ile val Lys Tyr His
25 30

Ser Arg Thr Phe Thr Leu Gly Ser Leu Asp Leu Lys val Thr Ser Glu
40 45

val GTu val Lys Lys Ser Thr Glu GIn Gly His Ala val val Ala Asn 50
55 60

Leu Cys Ser Gly val val Leu Met Arg Pro His Pro Pro Ser Leu val 65
70 75 80

Asp val teu Leu Lys Pro Gly Lteu Asp Thr Thr pPro Gly tle Gin Pro
85 50 95
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) eolf-seql
Gly His Gly Ala Gly Asn Met Gly val Asn Gly Ser Ile Trp Asp Phe 100
105 130

Glu Thr Ala Pro Thr Lys val Glu Leu Glu Leu Ser Lys Gln ITe Ile 115
120 125

Gin Ala Cys Glu val Arg Arg Gly Asp Ala Pro Asn Leu Gln Leu Pro 130
135 1490

Tyr Lys Leu Tyr Pro val arg Gly Asp Pro Glu Arg Arg Lys Gly Arg 145
150 155 160

beu val Asn Th% Arg Phe Gly Asp Leu Pro Tyr iys Thr Pro Gin Asp
165 170 175

Thr Lys Ser Ala Ile His Ala Ala Cys Cys lLeu His Pro Asn Gly val 180
185 190

Leu val Ser Asp Gly Lys Ser Thr Leu Gly Thr Thr Leu Gln His Gly 195
200 205

Phe Glu Leu Tyr val pPro Thr val Pro Tyr ser val Met Glu Tyr Leu 210
215 220

Asp Ser Arg Pro Asp Thr Pro Phe Met Cys Thr Lys His Gly Thr Ser 225
230 235 240

Lys Ala Ala Ala GTu Asp Leuw GIn Lys Tyr Asp Led Ser Thr G¢In Gly
245 250 255

rhe val Leu Pro Gly val Leu Arg Leu val Arg Arg Phe Ile phe Ser 260
265 270

His val Gly Lys Ala Pro Pro Leu Phe Leu Pro Ser Thr Tyr Pro Ala 275
280 285

Lys Asn Ser Met Ala Gly val Asn Gly Gln Arg Phe Pro Thr Lys Asp 290
295 300

val Glin Ser Iie Pro Giu Ile Asp Glu Met Cys Ala Arg Ala val Lys 305
310 315 320
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Glu Asn Trp Gln Thr

325

Ser Lys Pro Lys Thr

345

Leu Ala His Arg Ser

360

Lys Ala Trp Lys Ser

375

Leu His Cys Thr val

Cys

5
Leu
ASn
Arg
Val
Lys
485
Phe

Leu

val

390

Asp Arg Ser Thr

TYF

Cys

Gly

Tyr

470

Met

Glu

vai

Glu

Giu Leu Ala
425

Cys His Asp
440

Gly Leu ser
455

Ser Leu Ile

Gly His Glu

ASD Leud leu
505

Leu Tyr Ala
520

His L.eu AsSp

eolf-seq]

val Thr Pro Cys Thr
330

Arg Thr Ile Leu Gly
350

Ala Lelu Ser Gly val
365

Pro Ile Ala Leu Gly
380

Ala Gly Arg Cys Leu
395

Fro Ala TIle val Arg
410

Gly Cys Gld Glu Tyr
430

Leu val Ala Thr Gin
: 445

ser Gly Asp Pro val
460

Ile Tyr Ala GIn His
475

Ile Gly Leu Lys Phe
490

Glu Ile Gin Pro Met
510

Glu Arg Pro Thr pPhe
525

Ley Met Leu Gly Phe

teu Lys

335

Thr Asn

Thr Gn

Lys AsSn

Glu Ala

460

Trp Phe

lL.eu Pro

ASD Gly

Thr Ser

Met val

480

Leu Glu

495

tey val

Pro Asn

Lys Thr

Page 54

LYS

Asn

Ala

LYS

ASD

val

Ser

Ala

val

ey

Glu

Tyr

Tyr

ASD

Gin

Phe

Phe

Phe

Leu

Ala

Tyr

Phe

Ser

Ser

Glin

Ser

His

Pro

TYr

Met

Lys

Ala

AsN

val

Thr

Asn

Ala

Leu

Asp

Trp

Lys

Cys

Ala

Lys

Glu

ser

Leu

Leu

LysS

Thr

Leu

LYS

AsSp

Trp

Lys

385

465

370

450

530

355

435

515

340

420

560



535

Thr val ITe Thr Asp
550

Gly Arg Glin Leu val
565

Tyr His Met Lys Ala
585

Ala Tle Leu Met Asp
800

Tyr Glu Asp Leu tle
615

Tyr Arg Phe Pro Gly
630

Lys Ser His Asn Glu
645

Ala Lys Ala Asp Tyr
665

His Ser His Phe His
680

His Ala Gly Ser Lys
695

Gly Lys Ser Pro Leu
710

Pro Arg Thr Ite TIle
725

Pro Gly Arg Tyr Gln
745

aolf-seqgl
540

Lys Pro Ser Phe Leu Gly Cys
555 560

Pro Asn Arg Asp Arg Ile Leu
570 575

Gln Asn Ala Ser Glu Tyr Tyr
5390

Ser Cys Ala Cys Ile Asp His
605

Cys Gly Ile Ala arg Cys Ala
620

Pro Ala Phe Phe Met Ser Met
635 640

Gly Lys Lys Cys Arg His Cys
650 655

Ala ser Ala Cys Gly Leu Asp
670

Gln His Cys Pro val Thr teu
685

Glu Cys Ser Gin Cys Gln Ser
700

Asp Ala val Leu Lys Gin Ile
715 720

Met Lys val Asp Asn Lys Thr
730 735

Ser Arg Arg Gly Leu val Ala
750

Page 55

Arg

Ala

ASD

Arg

Trp

Gly

Leu

Ser

Pro

Pro

Tht

val

Ala

Ser

Pro

Gln

Glu

Cys

Cys

val

Tyr

Thr

LysS

Glu

Leu

Ala

Giu

ASD

Lys

Cys

feu

Gly

Gly

Lys

Leu

Arg

Ala 54%

Ala

Ala

Trp

Giy

feu bB25

Asp

Phe

His

Ala

Pro 705

Asp

Gly

610

690

595

675

580

660

740



ITe Ala Gly Asn Glu
760

Pro Leu Leu Pro Thr
775

Asnt val Leu Leu Ser
790

Thr Thr Trp Leu Leu
805

Pro Thr His G1n Thr
825

Arg Tyr Ser Ile Pro
840

Arg Ser Gly Pro Trp
855

Arg val Ser Tyr Leu
2870

Ley Arg Leu Leu Ser
885

GIn Leu His Pro val
905

Met Pro Gln Lys Glin
520

Cys Ala Ala Ile Gin
935

Arg Asn Thr Arg val
950

val Leu Thr Pro Tyr
965

eolt-seql

val Asp Leuy Ser Asp
765

Cys Lys Asp Ile Asn
780

Ltys Phe ITe val Gly
795

Asn Gin val Gln Asp
810

Met Phe Aspn Tle val
830

Gly Ala Ser Gly Leu
845

val Arg teu Ile Ala
&60

Asp Glu Ala Gly Tyr
875

Lys Thr Pro Ley val
890

Gly Phe Asp Ser Tyr
310

teu Thr Thr Ile Tyr
925

Pro Cys Tyr Arg Glu
940

val pPhe Thr Thr Arg
955

His Lys Asp Arg Thr
970

Gly Asp

Met val

Pro Pro

800

ASD ASp

Ser Ata

Pro Phe

Ser Gly

Cys Asn

880

Cys Leu
895

Cvs Tvr

Arg Phe

LYys Leu

Pro val

960

Gly ser
975
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Tyr

Lys

Gly

val

L.eu

Pro

His

His

Gly

val

Gly

Glu

Ala

Ala

Gln

vatl

Ser

Tle

Lys

Pro

val

Leu

ASD

Phe

Pro

sSer

Phe

val

Ala

Gly

Tyr

val

Pro

Fro

ASD

leu

Asp

Asn

Lys

Gly

Thr

vai

Cvs

LYS

Thr

Cys

Ala

Gly

Gln

Gln

785

945

770

930

755

915

8§20

800



Asp

sSer

Ala

Glu

Phe

val

Arg

Ala

Asn

Leu

ASN

Ile

Ser Ser GIn Gly Ala Thr Phe Asp Ile val Thr Leu His Leu Pro
3930

985

Pro Lys Ser Leu Asn Lys Ser

Arg His
1015

pPhe
1030

Phe

ser  Arg

10645

Thr
1060

Thr

val Ser

1075

Ser Leu

1630

Leu 3
11065

Pro Lys
1120

Asn  Arg

1135

Asp Ala
1150

Gly Pro

1165

Gly P

10G0

Gly

Asn

Gly

va'l

ASp

Glu

Glu

Arg

ser

Leu

Ley

Asp

Ala

Pro

GTy

Tyr F

Leuy

Trp

Tyr

Tle

Phe

Thr

Glu

Lys

Arg

ser

Ala

Pro

Ser

Phe

Ile

Pro

Leu

Ala

Cys

Cys

Ser

Pro

ASp

LYS

l.eu

Tyr
1020

Glu
1035

val
1050

Lel
1065

Lys
1080

Met
1095

Pro
1110

His
1125

Arg
11490

Pro
1155

Gly
1170

eolf-seql

Asp

Arg

val

Glu

sSer

Pro

AsD S

Trp

Leu

Met

Thr

Pro

Thr

Thr

Ley

Leu

Pro

val

val

Pro

Page

Asp

Asn

Gy

Leu

Pro

va'

Ala

Gly

Gly

57

ASD

Cys

va’l

Ser

Ala

Gln

val

Ser

Ala

val

Arg Ala Leu val ala
10

Gin

ASh

ASp

Pro

Ala

val

Thr

Met

Gly

val

Leu

L.eu

Asn

Arg

Cys

Ala

His

Arg

Tyr

Ser

ITe Thr Arg

Gln

Ala

phe

Ser

His

Pro

val

Tyr

1010

1025

1040

1055

1670

1685

1115

1130

1145

1160

980

895



Tyr

Thr

lLeu

Phe

Ala

Cys

Gln

Arg

GIn

Phe

Tep

val

Leu

Leu

Asp  Ala

Ile

Thr

val

Thr

Pro

Asp

el

ile

Gly

Arg

Ile

Thr
118G

val
1185

1210

Gly
1225

Ser
1240

val
1255

Leu
1270

Glu
1285

val
1300

Gly
1315

Gin
1330

Pro
1345

Ala
1360

Ley
1375

Leu

ser

ASp

Lys

Thr

Thr

Arg

Gly

Leu

Ala

Asp

Thr

Tyr

Thr

Glu

va'l

Tyr

val

Asp

Ala

Leu

l.eu

Pro

Thr

Leu

Thr

Ile

Gly

Glu

LYS

Leu

Ser

va

Ser

Met

Thr

Lys

Ala

Ala

Ala

Gly Gly

Arg

Glu

Gly

Pro

Ser

ASD

AsSn

va'l

Trp

1185

Ile
1200

Ala
31215

Thr
1230

Arg
1245

Pro
1260

Ala
1335

Arg
1350

Thr
1365

Phe
1380

eolf-seq]

Glu

Ala

Ala

Thr

Ser

Gly

Pro

Trp

pLys

Ala

va'l

Lvs

Pro

GTu

Pro Glin

Thr Asp

Arg Glu

val Gly

ey Pro

Arg Ala

Glu Leu

LYS Leu

Gly ala

lLeu Pro

val Tyr

val val

TyTr Asp

Asp Ley

Page 58

Ala

cys

Ley

Gly

LYS

Ala

Arg

LYS

Thr

ASD

Ile

Arg

Tyr

Gly

f.eu

Arg

Pro

Cys

ASD

Lys

Pro

Leu

Ala

Tyr

ASp

Thr

Fro

Pro

Glu

His

His

Ser

Ala

Tyr

ASD

Ty

Ala

Pro

Thr

Ala

GIn

Glu

Tyr

Ala

val

val

l.ey

rhe

Phe

Arg

Cys

Asp

Gin

Trp

1175

1190

1205

1220

1235

1250

1265

1280

1295

1319

1325

1340

1355

1376



eolf-seql

Lys ITe Leu Gy Leu GIn Pro Phe Arg Arg Thr Phe Gly Phe Glu 1385
1390 1395

Asn Thr Glu Asp Trp Ala Tie Leu Ala Arg Arg mMet Asn Asp Gly 1400
1405 1410

Lys Asp Tyr Thr Asp Tyr Asn Trp His Cys val Arg Glu Arg Pro 1415
1420 1425

His Atla TIle Tyr Gly Arg Ala Arg Asp His Thr Tyr His Phe Ala 1430
1435 1440

Leu Gly Thr Glu teu Gln val Glu Leu Gly Arg Pro Arg iteu Pro 1445
1450 1455

Pro Giu Gin val pPro 1460

<210> 13

<211l> 249

<212> PRT

<213> artificial Seqguence

<220 )

<223> ORF 2 DOF PARENTAL PRRSV STRAIN 94881 ENCODED BY SEQUENCE OF SEQ

NO:10 BETWEEN NUCLEOTIDES 13611..12360

<400> 13

Met GTn Trp val His Cys Gly vatl Lys Ser val Ser Cys Ser Trp Met 1

5 10 15

Pro Ser Leu Ser Ser Leu Leu val Trp Leu Thr Leu Ser Ser Phe Ser

25 30
Pro Tyr Cys Leu Gly Ser Leu Leu Gln Ala Gly Tyr Trp Ser Ser pPhe
40 45

Ser Glu Trp Phe Ala Pro Arg Phe Ser val Arg Ala ieu Pro Phe Thr 50
55 60

Leu Pro Asn Tyr Arg Arg Ser Tyr Glu Gly Leu Leu Pro Asn Cys Arg 65

70 75 80
Pro Asp val Pro Glin Phe ATa val Lys His Pro teu Gly Ile Leu Trp

Page 59

35

20

ib



85

96

His Met Arg val Ser His Leu Tle Asp Glu

TYTr A

Ser GJ

Phe Gi
150

Ser Ar
165

105 110

g Thr Met Glu His Ser Gly GIn Ala
120 125

u Ala Thr Leu Thr Lys Leu Ser Arg
135 140

n His teu Ala ala val Glu aAla Asp
155

g teu Ala Met Leu Lys Asn Leu Ala
170

Glu Tyr Asn Thr Thr Leu Asp Arg val Glu

Gly Th

His Al

val Le
230

Trp Pr

<210>
<211>
<212>
<213>

<220>
<223>
NO: 10

<400>

5

185 190

r Arg Pro Lys Leu Thr Asp Phe Arg
200 205

a Ser Ile Phe Ser Ser vatl Ala Ser
215 220

u Trp Leu Arg ITe Pro Ala Leu Arg
235

o Thr Ala Thr His His Ser Asn

14
265
PRT
Artificial Sequence

eolf-seql
95

Met val

Ala Trp

Leu Asp

Ser Cys

160

val aGiy

175

Leu Ile

Gln Trp

Ser val

Tyr val
240

sSer

Lys

val

Arg

Asn

Phe

Ley

Thr

Phe

Arg

Gin

val

Phe

val

Pro

Ile

Lau

Gly

245

Arg

val

Thr

Leu

Ser

Thr

Ser

Phe

Phe

Ile

Vat

His 130

Ser 145

Ley

Pro

val

Thr 210

His 225

ORF 3 OF PARENTAL PRRSV STRAIN 94881 ENCODED BY SEQUENCE OF SEQ

BETWEEN NUCLEOTIDES 12219..13016
14

i5

Page 60

Met Ala Tyr Gln Arg Ala Arg Phe His Leu ieu Leu Cys Gly Phe val 1
10

115

195

160

180

ID



eoif-seqyl

Cys Tyr Ley val His Ser Ala teu Ala Ser Asn Ser Ser Ser Thr Leu 20
25 30

Cys Phe Trp Phe Pro Leu Ala His Gly Asn Thr Ser Phe Glu Leu Thr 35
449 45

Ile Asn Tyr Thr Ile Cys Lvs Pro Cys Pro Thr Ser GIn Ala Ala Gin 50
55 60

Gin Arg Leu Glu Pro Gly Arg Asn val Trp Cys Lys Ile Gly His Asp 65
70 75 80

Arg Cys Glu Glu Arg Asp His Asp Glu Leu Ser Met Ser Ile Pro Ser
85 80 95

Gly Tyr Asp Asn Leu Lys Leu Glu Gly Tyr Tyr Ala Trp Leu Ala Phe 100
105 110

Leu Ser Phe Ser Tyr ala Ala Gln Phe His Pro Glu Leu Phe Gly Ile 115
120 125

Gly Asn val Ser Arg val Phe val Asp Lys Arg His Gln pPhe Ile Cys 130
135 140

Ala Glu His asp Gly Gln Asn Ser Thr Ile Ser Ala Arg His Asn Ile 145
150 155 160

Ser Ala Ser Tyr Ala val Tyr Tyr His His Gin Tie Asp Gly Gly Asn
165 170 175

Trp Phe His Leu Glu Trp Leu Arg Pro Phe Phe Ser Ser Trp Leu Val 180
185 190

Leu Asn Ile Sey Trp phe Leu Arg Arg Ser Pro Ala Ser Pro Ala Ser 165
200 205

Arg Arg Ile Tyr GIn Ile Leu Arg Pro Thr Arg Pro Arg Leu Pro val 210
215 220

ser Trp Ser Phe Arg Thr Ser Ile val Ser Asn Leu Thr Gly Pro Gln 225
230 235 240

Page 6l



eolf-seql

Gln Arg Lys vVal Pro Leu Pro Ser Gly Gly Arg Pro Asn val val Lys
245 250 255

Pro Ser Ala Phe Pro Ser Thr Ser Arg 260 265

<210= 15

<211> 183

<Z2l12> PRT

<213> aArtificial sequence

<220>

<223> ORF 4 OF PARENTAL PRRSY STRAIN 94881 ENCODED BY SEQUENCE OF SEQ D

NO:10 BETWEEN NUCLEOTIDES 12761..13312
<400> 15

Met Ala Ala Thr Iile Leu Phe Leu Leu ala Gly Ala Gin #His Leu Mat 1
5 10 i5

val ser Giu Ala phe Ala Cys Lys Pro Cys Phe Ser Thr His Leu Ser 20
25 30

7

Asp Tle Lys Thr asn Thr Thr ala ala ala Gly Phe Met val Leu Gln 35
40 45

Asn Tle Asn Cys Phe GIn Ser His Arg Ala Ser Thr Ala GIn Gly Thr 50
55 60

u—
oy}
L

Thr #ro Leu Arg Arg Ser Ser Gin Cys Arg G Ile Pro

A
70 75 80

[
wd
!

Gln tyr Ile Thr Ile Thr Ala Asn val Thr Asp Glu Ser Tyr Leu Tyr
85 90 95

Asn Ala Asp Leu Leu Met teu Ser Ala Cys Leu Phe Tyr Ala Ser Glu 100
105 110

Met Ser Glu Lys Gly Phe Lys val Ile Phe Gly Asn Ile Ser Giy vai 115
120 125

val Ser Ala Cys val Asn pPhe Thr Asp Tyr val Ala His val Thr Glin 130
135 140

Page 62



150

Phe Leu Thr Pro Ser Thr Met Arg Trp Ala Thr

165

rPhe Ala Ile Leu Leu

i enlf-seql
His Thr Gln Gin His His Leu val Ile Asp #is Ile Arg Leu Leu His 145
160

155

170

Ala val

ORF 5 OF PARENTAL PRRSV STRAIN 94881

210> 16

<211> 201

<212> PRT

<213> Artificial Sequence
<220>

<223>

NO: 10

<400> 16

Met Lys Cys Ser Cys
5

Phe Trp Trp Leu Phe
25

Asp Gly Asn Asp Asn
40
I'la Cys Glu Leu Asn
55

Ala val Glu Thr pPhe
70

- Lel Gly Phe tey Thr
85

Ala val ser ala Thr
105

Met Tyr Gly val Cys
120

Ala Ala Lys Asn Cys
135

BETWEEN NUCLECTIDES 135309..13934

Lys Leu Gly His Phe
10

ey Leu Cys Thr Gly
30
Ser Ser Thr Sey Gln
45
Gly Thr Glu Trp Leu
60

val Leu Tyr Pro val
75

Thr Ser His Phe Leu
90

Gly rhe 1le Gly Glu
110

Ala pPhe Ala ATa Leu
125

Met Ala Cys Arg Tyr
140

175

180

ENCODED

l.eu Thr

15

Pro

ey ser Trp

Tyr Ile Tyr

Gly

Ala Thr His

80

Asp Ala
35

Leu
Arg Tyr val
Phe

val Cys

Ala arg Thr

Page 63

Thr Tle Ala Cys Leu

BY SEQUENCE OF SEQ

Hi5

sSer

Asn

Phe

Ile

Gly

Ley

val

Aty

Ser

Phe

Leu

ASp

Ite

Leuy

Ser

ITe

Phe

Cys 1

val

Thr

50

Trp

Ser 65

Gly

Ser

Arg

Thr

130

ID

20

35

100

115



Asn Phe Ile val asp Asp Arg
155

150

eplf-seql

Iie val val Glu Lys Leu Gly Lys Ala Glu val Gly Gly Asp Leu

1585

170 175

val

Asn Tle Lys His val val Leu Glu Gly val Lys Ala Gln Pro Leu Thr

185

190

Arg Thr Ser ala Glu ¢In Trp Glu Ala 195
<210> 17

<211> 173

<212> PRT

<213> Porcine Reproductive Respiratory syndrome Virus

<400> 17

Met Gly Ser Leu Asp
5

Leu val Leu Ala Phe

25

Leu Lys val Ser Arg
40

Phe Leu Asn {ys Ser

55

Gln Ser Thr Asn Arg

70

Leu Trp Gly val Tyr

85

Arg Cys Arg Leu Cys

105

His His val Glu ser

120

Asp Phe Cys Asn Asp Pro Thr Ala Ala Gln
10 15

ser ITe Thr Tyr Thr Pro Ile Met Ile Tyr
30

Gly Arg Leu Leu Gly Leu Ley His Iie Leu
45
Phe Thr Phe Gly Tyr Met Thr Tyr val His
60

vai Ala Leu Thr teu Gly Ala val val ala
75 80

Ser Leu Thr Glu ser Trp Lys Phe Ile Thr
9C 95

Cys Leu Gly Arg Arg Tyr Ile teu Ala Pro
110

Ala Ala Gly Leu His Ser Ile pPro Ala Ser
125

Page 64

LysS

Ala

Ile

Leu

ser

Ata

Gly

Gly Arg Ile His Arg Trp Lys Ser Ser 145
160

200

1

65

180
20
35
50
100
115



eolf~seqgl
Asn Arg Ala Tyr ala val Arg Lys Pro Gly Leu Thr Ser val Asn Gly 130
135 140

Thr Leu val Pro Gly Leu Arg Ser Leuw val Leu Gty Gly Lys Arg Ala 145

150 155 160

val Lys Arg Gly val val Asn Leu val Lys Tyr Gly Arg 165
170

<210> 18

<211> 128

<212> PRT

<213> Porcine Reproductive Respiratory Syndrome Virus

<400> 18

Met Ala Gly Lys Asn Gin Ser GIn Lys Lys Arg Arg Asn Ala Ala Pro 1
5 16 15

Met Gly Lys Giy Gin Pro val Asn Gln Leu Cys Gin Leu iteu Gly Thr 20
25 30

Met Ile Lys Ser Gln Arg Gln Gin Ser Arg Gly Gly GIn Ala Lys Lys 35
40 45

Lys Lys Pro Glu Lys Pro His Phe Pro Leu Ala Ala Glu Asp Asp Ile 50
55 60

Arg His His Leu Thr GIn Ala Glu Arg Ser Leu Cys Leu Gln Ser Ile 65
70 75 80

Gin Thr Ala phe Asn GIn Gly Ala Gly Thr Ala Ser Leu Ser Ser Ser
85 a0 95

Gly Lys val ser phe Gln val Glu Phe met Leu pro val Ala His Tthr 100
105 110
val Arg Leu Ile Arg val Thr Ser Thr Ser Ala Ser Gln Gly Ala Asn iis
120 125
<210> 19
<211> 70650
<212> DNA
<213> Artificial sequence
<220>

Paga 05
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