SEQUENCE LISTING
<110> Fit Biotech Oy
<120> Genetic Adjuvant
<130> PD53981PC00

<150> US61/071,898
<151> 2008-05-23

<160> 7

<170> Patentin version 3.3

<210> 1

<211> 2432

<212> PRT

<213> Virus

<400> 1

Met Ala Ala Lys Val His Val Asp lle Glu Ala Asp Ser Pro Phe lle
1 5 10 15

Lys Ser Leu GIn Lys Ala Phe Pro Ser Phe Glu Val Glu Ser Leu Gin
20 25 30

Val Thr Pro Asn Asp His Ala Asn Ala Arg Ala Phe Ser His Leu Ala
35 40 45

Thr Lys Leu lle Glu GIn Glu Thr Asp Lys Asp Thr Leu lle Leu Asp
50 55 60

lle Gly Ser Ala Pro Ser Arg Arg Met Met Ser Thr His Lys Tyr His
65 70 75 80

Cys Val Cys Pro Met Arg Ser Ala Glu Asp Pro Glu Arg Leu Val Cys
85 90 95

Tyr Ala Lys Lys Leu Ala Ala Ala Ser Gly Lys Val Leu Asp Arg Glu
100 105 110



lle Ala Gly Lys lle Thr Asp Leu Gin Thr Val Met Ala Thr Pro Asp
115 120 125

Ala Glu Ser Pro Thr Phe Cys Leu His Thr Asp Val Thr Cys Arg Thr
130 135 140

Ala Ala Glu Val Ala Val Tyr Gin Asp Val Tyr Ala Val His Ala Pro
145 150 155 160

Thr Ser Leu Tyr His GIn Ala Met Lys Gly Val Arg Thr Ala Tyr Trp
165 170 175

lle Gly Phe Asp Thr Thr Pro Phe Met Phe A’sp Ala Leu Ala Gly Ala
180 185 190

Tyr Pro Thr Tyr Ala Thr Asn Trp Ala Asp Glu GIn Val Leu GIn Ala
195 200 205

Arg Asn lle Gly Leu Cys Ala Ala Ser Leu Thr Glu Gly Arg Leu Gly
210 215 220

Lys Leu Ser lle Leu Arg Lys Lys Gin Leu Lys Pro Cys Asp Thr Val
225 230 235 240

Met Phe Ser Val Gly Ser Thr Leu Tyr Thr Glu Ser Arg Lys Leu Leu
245 250 255

Arg Ser Trp His Leu Pro Ser Val Phe His Leu Lys Gly Lys GIn Ser
260 265 270

Phe Thr Cys Arg Cys Asp Thr lle Val Ser Cys Glu Gly Tyr Val Val
275 280 285

Lys Lys lle Thr Met Cys Pro Gly Leu Tyr Gly Lys Thr Val Gly Tyr
290 295 300



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

Thr Val Lys Gly Glu Arg Val Ser Phe Pro Val Cys Thr Tyr Val Pro
325 330 335

Ser Thr lle Cys Asp Gin Met Thr Gly lle Leu Ala Thr Asp Val Thr
340 345 350

Pro Glu Asp Ala Gin Lys Leu Leu Val Gly Leu Asn Gin Arg lle Val
355 360 365

Val Asn Gly Arg Thr Gin Arg Asn Thr Asn Thr Met Lys Asn Tyr Leu
370 375 380

Leu Pro lle Val Ala Val Ala Phe Ser Lys Trp Ala Arg Glu Tyr Lys
385 390 395 400

Ala Asp Leu Asp Asp Glu Lys Pro Leu Gly Val Arg Glu Arg Ser Leu
405 410 415

Thr Cys Cys Cys Leu Trp Ala Phe Lys Thr Arg Lys Met His Thr Met
420 425 430

Tyr Lys Lys Pro Asp Thr Gin Thr lle Val Lys Val Pro Ser Glu Phe
435 440 445

Asn Ser Phe Val lle Pro Ser Leu Trp Ser Thr Gly Leu Ala lle Pro
450 455 460

Val Arg Ser Arg lle Lys Met Leu Leu Ala Lys Lys Thr Lys Arg Glu
465 470 475 480

Leu lle Pro Val Leu Asp Ala Ser Ser Ala Arg Asp Ala Glu Gin Glu
485 490 495



Glu Lys Glu Arg Leu Glu Ala Glu Leu Thr Arg Glu Ala Leu Pro Pro
500 505 510

Leu Val Pro lle Ala Pro Ala Glu Thr Gly Val Val Asp Val Asp Val
515 520 525

Glu Glu Leu Glu Tyr His Ala Gly Ala Gly Val Val Glu Thr Pro Arg
530 535 540

Ser Ala Leu Lys Val Thr Ala Gin Pro Asn Asp Val Leu Leu Gly Asn
545 550 555 560

Tyr Val Val Leu Ser Pro GiIn Thr Val Leu Lys Ser Ser Lys Leu Ala
565 570 575

Pro Val His Pro Leu Ala Glu GIn Val Lys lle lle Thr His Asn Gly
580 585 590

Arg Ala Gly Arg Tyr GIn Val Asp Gly Tyr Asp Gly Arg Val Leu Leu
595 600 605

Pro Cys Gly Ser Ala lle Pro Val Pro Glu Phe Gin Ala Leu Ser Glu
610 615 620

Ser Ala Thr Met Val Tyr Asn Glu Arg Glu Phe Val Asn Arg Lys Leu
625 630 635 640

Tyr His lle Ala Val His Gly Pro Ser Leu Asn Thr Asp Glu Glu Asn
645 650 655

Tyr Glu Lys Val Arg Ala Glu Arg Thr Asp Ala Glu Tyr Val Phe Asp
660 665 670

Val Asp Lys Lys Cys Cys Val Lys Arg Glu Glu Ala Ser Gly Leu Val
675 680 685



Leu Val Gly Glu Leu Thr Asn Pro Pro Phe His Glu Phe Ala Tyr Glu
690 695 700

Gly Leu Lys lle Arg Pro Ser Ala Pro Tyr Lys Thr Thr Val Val Gly
705 710 715 720

Val Phe Gly Val Pro Gly Ser Gly Lys Ser Ala lle lle Lys Ser Leu
725 730 735

Val Thr Lys His Asp Leu Val Thr Ser Gly Lys Lys Glu Asn Cys GIn
740 745 750

Glu lle Val Asn Asp Val Lys Lys His Arg Gly Leu Asp lle Gin Ala
755 760 765

Lys Thr Val Asp Ser lle Leu Leu Asn Gly Cys Arg Arg Ala Val Asp
770 775 780

lle Leu Tyr Val Asp Glu Ala Phe Ala Cys His Ser Gly Thr Leu Leu
785 790 , 795 800

Ala Leu lle Ala Leu Val Lys Pro Arg Ser Lys Val Val Leu Cys Gly
805 810 815

Asp Pro Lys GiIn Cys Gly Phe Phe Asn Met Met Gin Leu Lys Val Asn
820 825 830

Phe Asn His Asn lle Cys Thr Glu Val Cys His Lys Ser lle Ser Arg
835 840 845

Arg Cys Thr Arg Pro Val Thr Ala lle Val Ser Thr Leu His Tyr Gly
850 855 860

Gly Lys Met Arg Thr Thr Asn Pro Cys Asn Lys Pro lle lle lle Asp
865 870 875 880



Thr Thr Gly GIn Thr Lys Pro Lys Pro Gly Asp lle Val Leu Thr Cys
885 890 895

Phe Arg Gly Trp Val Lys GIn Leu GIn Leu Asp Tyr Arg Gly His Glu
900 905 910

Val Met Thr Ala Ala Ala Ser GIn Gly Leu Thr Arg Lys Gly Val Tyr
915 920 925

Ala Val Arg Gin Lys Val Asn Glu Asn Pro Leu Tyr Ala Pro Ala Ser
930 935 940

Glu His Val Asn Val Leu Leu Thr Arg Thr Glu Asp Arg Leu Val Trp
945 950 955 960

Lys Thr Leu Ala Gly Asp Pro Trp lle Lys Val Leu Ser Asn lle Pro
965 970 975

GIn Gly Asn Phe Thr Ala Thr Leu Glu Glu Trp GiIn Glu Glu His Asp
980 985 990

Lys lle Met Lys Val lle Glu Gly Pro Ala Ala Pro Val Asp Ala Phe
995 1000 1005

GIn Asn Lys Ala Asn Val Cys’ Trp Ala Lys Ser Leu Val Pro Val
1010 1015 1020

Leu Asp Thr Ala Gly lle Arg Leu Thr Ala Glu Glu Trp Ser Thr
1025 1030 1035

lle lle Thr Ala Phe Lys Glu Asp Arg Ala Tyr Ser Pro Val Val
1040 1045 1050

Ala Leu Asn Glu lle Cys Thr Lys Tyr Tyr Gly Val Asp Leu Asp
1055 1060 1065



Ser Gly Leu Phe Ser Ala Pro Lys Val Ser Leu Tyr Tyr Glu Asn
1070 1075 1080

Asn His Trp Asp Asn Arg Pro Gly Gly Arg Met Tyr Gly Phe Asn
1085 1090 1095

Ala Ala Thr Ala Ala Arg Leu Glu Ala Arg His Thr Phe Leu Lys
1100 1105 1110

Gly GIn Trp His Thr Gly Lys Gin Ala Val lle Ala Glu Arg Lys
1115 1120 1125

lle Gin Pro Leu Ser Val Leu Asp Asn Val lle Pro lle Asn Arg
1130 1135 1140

Arg Leu Pro His Ala Leu Val Ala Glu Tyr Lys Thr Val Lys Gly
1145 1150 1155

Ser Arg Val Glu Trp Leu Val Asn Lys Val Arg Gly Tyr His Val
1160 1165 1170

Leu Leu Val Ser Glu Tyr Asn Leu Ala Leu Pro Arg Arg Arg Val
1175 1180 1185

Thr Trp Leu Ser Pro Leu Asn Val Thr Gly Ala Asp Arg Cys Tyr
1190 1195 1200

Asp Leu Ser Leu Gly Leu Pro Ala Asp Ala Gly Arg Phe Asp Leu
1205 1210 1215

Val Phe Val Asn lle His Thr Glu Phe Arg lle His His Tyr GIn
1220 1225 - 1230

GiIn Cys Val Asp His Ala Met Lys Leu Gin Met Leu Gly Gly Asp
1235 1240 1245



Ala Leu Arg Leu Leu Lys Pro Gly Gly Ser Leu Leu Met Arg Ala
1250 1255 1260

Tyr Gly Tyr Ala Asp Lys lle Ser Glu Ala Val Val Ser Ser Leu
1265 1270 1275

Ser Arg Lys Phe Ser Ser Ala Arg Val Leu Arg Pro Asp Cys Val
1280 1285 1290

Thr Ser Asn Thr Glu Val Phe Leu Leu Phe Ser Asn Phe Asp Asn
1295 1300 1305

Gly Lys Arg Pro Ser Thr Leu His GIn Met Asn Thr Lys Leu Ser
1310 1315 1320

Ala Val Tyr Ala Gly Glu Ala Met His Thr Ala Gly Cys Ala Pro
1325 1330 1335

Ser Tyr Arg Val Lys Arg Ala Asp lle Ala Thr Cys Thr Glu Ala
1340 1345 ' 1350

Ala Val Val Asn Ala Ala Asn Ala Arg Gly Thr Val Gly Asp Gly
1355 1360 1365

Val Cys Arg Ala Val Ala Lys Lys Trp Pro Ser Ala Phe Lys Gly
1370 1375 1380

Glu Ala Thr Pro Val Gly Thr lle Lys Thr Val Met Cys Gly Ser
1385 1390 1395

Tyr Pro Val lle His Ala Val Ala Pro Asn Phe Ser Ala Thr Thr
1400 1405 1410

Glu Ala Glu Gly Asp Arg Glu Leu Ala Ala Val Tyr Arg Ala Val
1415 1420 1425



Ala Ala Glu Val Asn Arg Leu Ser Leu Ser Ser Val Ala lle Pro
1430 1435 1440

Leu Leu Ser Thr Gly Val Phe Ser Gly Gly Arg Asp Arg Leu Gin
1445 1450 1455

Gin Ser Leu Asn His Leu Phe Thr Ala Met Asp Ala Thr Asp Ala
1460 1465 1470

Asp Val Thrlle Tyr Cys Arg Asp Lys Ser Trp Glu Lys Lys lle
1475 1480 1485

Gin Glu Ala lle Asp Met Arg Thr Ala Val Glu Leu Leu Asn Asp
1490 1495 1500

Asp Val Glu Leu Thr Thr Asp Leu Val Arg Val His Pro Asp Ser
1505 1510 1515

Ser Leu Val Gly Arg Lys Gly Tyr Ser Thr Thr Asp Gly Ser Leu
1520 1525 1530

Tyr Ser Tyr Phe Glu Gly Thr Lys Phe Asn GIn Ala Ala lle Asp
1535 1540 1545

Met Ala Glu lle Leu Thr Leu Trp Pro Arg Leu Gin Glu Ala Asn
1550 1555 1560

Glu GIn lle Cys Leu Tyr Ala Leu Gly Glu Thr Met Asp Asn lle
1565 1570 1575

Arg Ser Lys Cys Pro Val Asn Asp Ser Asp Ser Ser Thr Pro Pro
1580 1585 1590

Arg Thr Val Pro Cys Leu Cys Arg Tyr Ala Met Thr Ala Glu Arg
1595 1600 1605



lle Ala Arg Leu Arg Ser His GiIn Val Lys Ser Met Val Val Cys
1610 1615 1620

Ser Ser Phe Pro Leu Pro Lys Tyr His Val Asp Gly Val Gin Lys
1625 1630 1635

Val Lys Cys Glu Lys Val Leu Leu Phe Asp Pro Thr Val Pro Ser
1640 1645 ' 1650

Val Val Ser Pro Arg Lys Tyr Ala Ala Ser Thr Thr Asp His Ser
1655 1660 1665

Asp Arg Ser Leu Arg Gly Phe Asp Leu Asp Trp Thr Thr Asp Ser
1670 1675 1680

Ser Ser Thr Ala Ser Asp Thr Met Ser Leu Pro Ser Leu GIn Ser
1685 1690 1695

Cys Asp lle Asp Ser lle Tyr Glu Pro Met Ala Pro lle Val Val
1700 1705 1710

Thr Ala Asp Val His Pro Glu Pro Ala Gly lle Ala Asp Leu Ala
1715 1720 1725

Ala Asp Val His Pro Glu Pro Ala Asp His Val Asp Leu Glu Asn
1730 1735 1740

Pro lle Pro Pro Pro Arg Pro Lys Arg Ala Ala Tyr Leu Ala Ser
1745 1750 1755

Arg Ala Ala Glu Arg Pro Val Pro Ala Pro Arg Lys Pro Thr Pro
1760 1765 1770

Ala Pro Arg Thr Ala Phe Arg Asn Lys Leu Pro Leu Thr Phe Gly
1775 1780 ' 1785

10



Asp Phe Asp Glu His Glu Val Asp Ala Leu Ala Ser Gly lle Thr
1790 1795 1800

Phe Gly Asp Phe Asp Asp Val Leu Arg Leu Gly Arg Ala Gly Ala
1805 1810 1815

Tyr lle Phe Ser Ser Asp Thr Gly Ser Gly His Leu Gin Gin Lys
1820 1825 1830

Ser Val Arg GIn His Asn Leu GiIn Cys Ala GiIn Leu Asp Ala Val
1835 1840 1845

Glu Glu Glu Lys Met Tyr Pro Pro Lys Leu Asp Thr Glu Arg Glu
1850 1855 1860

Lys Leu Leu Leu Leu Lys Met GIn Met His Pro Ser Glu Ala Asn
1865 1870 . 1875

Lys Ser Arg Tyr Gin Ser Arg Lys Val Glu Asn Met Lys Ala Thr
1880 1885 1890

Val Val Asp Arg Leu Thr Ser Gly Ala Arg Leu Tyr Thr Gly Ala
1895 1900 1905

Asp Val Gly Arg lle Pro Thr Tyr Ala Val Arg Tyr Pro Arg Pro
1910 1915 1920

Val Tyr Ser Pro Thr Val lle Glu Arg Phe Ser Ser Pro Asp Val
1925 1930 1935

Ala lle Ala Ala Cys Asn Glu Tyr Leu Ser Arg Asn Tyr Pro Thr
1940 1945 1950

Val Ala Ser Tyr Gin lle Thr Asp Glu Tyr Asp Ala Tyr Leu Asp
1955 1960 1965
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Met Val Asp Gly Ser Asp Ser Cys Leu Asp Arg Ala Thr Phe Cys
1970 1975 1980

Pro Ala Lys Leu Arg Cys Tyr Pro Lys His His Ala Tyr His Gin
1985 1990 1995

Pro Thr Val Arg Ser Ala Val Pro Ser Pro Phe Gin Asn Thr Leu
2000 2005 2010

GIn Asn Val Leu Ala Ala Ala Thr Lys Arg Asn Cys Asn Val Thr
2015 2020 2025

GIn Met Arg Glu Leu Pro Thr Met Asp Ser Ala Val Phe Asn Val
2030 2035 2040

Glu Cys Phe Lys Arg Tyr Ala Cys Ser Gly Glu Tyr Trp Glu Glu
2045 2050 2055

Tyr Ala Lys GiIn Pro lle Arg lle Thr Thr Glu Asn lle Thr Thr
2060 2065 2070

Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala Ala Leu Phe Ala
2075 2080 2085

Lys Thr His Asn Leu Val Pro Leu Gin Glu Val Pro Met Asp Arg
2090 2095 2100

Phe Thr Val Asp Met Lys Arg Asp Val Lys Val Thr Pro Gly Thr
2105 2110 2115

Lys His Thr Glu Glu Arg Pro Lys Val Gin Val lle Gin Ala Ala
2120 2125 2130

Glu Pro Leu Ala Th'r Ala Tyr Leu Cys Gly lle His Arg Glu Leu
2135 2140 2145

12



Val Arg Arg Leu Asn Ala Val Leu Arg Pro Asn Val His Thr Leu
2150 2155 2160

Phe Asp Met Ser Ala Glu Asp Phe Asp Ala lle lle Ala Ser His
2165 2170 2175

Phe His Pro Gly Asp Pro Val Leu Glu Thr Asp lle Ala Ser Phe
2180 2185 2190

Asp Lys Ser Gin Asp Asp Ser Leu Ala Leu Thr Gly Leu Met lle
2195 2200 2205

Leu Glu Asp Leu Gly Val Asp GIn Tyr Leu Leu Asp Leu lle Glu
2210 2215 2220

Ala Ala Phe Gly Glu lle Ser Ser Cys His Leu Pro Thr Gly Thr
2225 2230 2235

Arg Phe Lys Phe Gly Ala Met Met Lys Ser Gly Met Phe Leu Thr
2240 2245 2250

Leu Phe lle Asn Thr Val Leu Asn lle Thr lle Ala Ser Arg Val
. 2255 2260 2265

Leu Glu GIn Arg Leu Thr Asp Ser Ala Cys Ala Ala Phe lle Gly
2270 2275 2280

Asp Asp Asn lle Val His Gly Val lle Ser Asp Lys Leu Met Ala
2285 2290 2295

Glu Arg Cys Ala Ser Trp Val Asn Met Glu Val Lys lle lle Asp
2300 2305 2310

Ala Val Met Gly Glu Lys Pro Pro Tyr Phe Cys Gly Gly Phe lle
2315 2320 2325
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Val Phe Asp Ser Val Thr Gin Thr Ala Cys Arg Val Ser Asp Pro
2330 2335 2340

Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Thr Ala Glu Asp
2345 2350 2355

Lys Gin Asp Glu Asp Arg Arg Arg Ala Leu Ser Asp Glu Val Ser
2360 2365 2370

Lys Trp Phe Arg Thr Gly Leu Gly Ala Glu Leu Glu Val Ala Leu
2375 - 2380 2385

Thr Ser Arg Tyr Glu Val Glu Gly Cys Lys Ser lle Leu lle Ala
2390 2395 2400

Met Ala Thr Leu Ala Arg Asp lle Lys Ala Phe Lys Lys Leu Arg
2405 2410 2415

Gly Pro Val lle His Leu Tyr Gly Gly Pro Arg Leu Val Arg
2420 2425 2430

<210> 2
<211> 2432
<212> PRT
<213> Artificial

<220>

<223> Amino acid sequence of the SFV replicase with the RDR mutation in
positions 1185-1187

<400> 2

Met Ala Ala Lys Val His Val Asp lle Glu Ala Asp Ser Pro Phe lle

1 5 10 15

Lys Ser Leu GIn Lys Ala Phe Pro Ser Phe Glu Val Glu Ser Leu GIn
20 25 30

14



Val Thr Pro Asn Asp His Ala Asn Ala Arg Ala Phe Ser His Leu Ala
35 40 45

Thr Lys Leu lle Glu GIn Glu Thr Asp Lys Asp Thr Leu lle Leu Asp
50 55 60

lle Gly Ser Ala Pro Ser Arg Arg Met Met Ser Thr His Lys Tyr His
65 70 75 80

~

Cys Val Cys Pro Met Arg Ser Ala Glu Asp Pro Glu Arg Leu Val Cys
85 90 95

Tyr Ala Lys Lys Leu Ala Ala Ala Ser Gly Lys Val Leu Asp Arg Glu
100 105 110

lle Ala Gly Lys lle Thr Asp Leu GIn Thr Val Met Ala Thr Pro Asp
115 120 125

Ala Glu Ser Pro Thr Phe Cys Leu His Thr Asp Val Thr Cys Arg Thr
130 135 140

Ala Ala Glu Val Ala Val Tyr GIn Asp Val Tyr Ala Val His Ala Pro
145 150 155 160

Thr Ser Leu Tyr His Gin Ala Met Lys Gly Val Arg Thr Ala Tyr Trp
165 170 175

lle Gly Phe Asp Thr Thr Pro Phe Met Phe Asp Ala Leu Ala Gly Ala
180 185 190

Tyr Pro Thr Tyr Ala Thr Asn Trp Ala Asp Glu Gin Val Leu GIn Ala
195 200 205

Arg Asn lle Gly Leu Cys Ala Ala Ser Leu Thr Glu Gly Arg Leu Gly
210 215 220 )
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Lys Leu Ser lle Leu Arg Lys Lys Gin Leu Lys Pro Cys Asp Thr Val
225 230 235 240

Met Phe Ser Val Gly Ser Thr Leu Tyr Thr Glu Ser Arg Lys Leu Leu
245 250 255

-Arg Ser Trp His Leu Pro Ser Val Phe His Leu Lys Gly Lys Gin Ser...
260 265 270

Phe Thr Cys Arg Cys Asp Thr lle Val Ser Cys Glu Gly Tyr Val Val
275 280 285

Lys Lys lle Thr Met Cys Pro Gly Leu Tyr Gly Lys Thr Val Gly Tyr
290 295 300

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

Thr Val Lys Gly Glu Arg Val Ser Phe Pro Val Cys Thr Tyr Val Pro
325 , 330 335 :

Ser Thr lle Cys Asp GIn Met Thr Gly lle Leu Ala Thr Asp Val Thr
340 345 350

Pro Glu Asp Ala GIn Lys Leu Leu Val Gly Leu Asn Gin Arg lle Val
355 360 365

Val Asn Gly Arg Thr GIn Arg Asn Thr Asn Thr Met Lys Asn Tyr Leu
370 375 380

Leu Pro lle Val Ala Val Ala Phe Ser Lys Trp Ala Arg Glu Tyr Lys
385 390 395 400

Ala Asp Leu Asp Asp Glu Lys Pro Leu Gly Val Arg Glu Arg Ser Leu
405 410 415
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Thr Cys Cys Cys Leu Trp Ala Phe Lys Thr Arg Lys Met His Thr Met
420 425 430

Tyr Lys Lys Pro Asp Thr Gin Thr lle Val Lys Val Pro Ser Glu Phe
435 440 445

Asn Ser Phe Val lle Pro Ser Leu Trp Ser Thr Gly Leu Ala lle.Pro
450 455 460

Val Arg Ser Arg lle Lys Met Leu Leu Ala Lys Lys Thr Lys Arg Glu
465 470 475 480

Leu lle Pro Val Leu Asp Ala Ser Ser Ala Arg Asp Ala Glu Gin Glu
485 490 495

Glu Lys Glu Arg Leu Glu Ala Glu Leu Thr Arg Glu Ala Leu Pro Pro
500 505 510

Leu Val Pro lle Ala Pro Ala Glu Thr Gly Val Val Asp Val Asp Val
515 520 525

Glu Glu Leu Glu Tyr His Ala Gly Ala Gly Val Val Glu Thr Pro Arg
530 535 540

Ser Ala Leu Lys Val Thr Ala GIn Pro Asn Asp Val Leu Leu Gly Asn
545 550 555 560

Tyr Val Val Leu Ser Pro Gin Thr Val Leu Lys Ser Ser Lys Leu Ala
565 570 575

Pro Val His Pro Leu Ala Glu Gin Val Lys lle lle Thr His Asn Gly
580 585 590

Arg Ala Gly Arg Tyr Gin Val Asp Gly Tyr Asp Gly Arg Val Leu Leu
595 600 605
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Pro Cys Gly Ser Ala lle Pro Val Pro Glu Phe Gin Ala Leu Ser Glu
610 615 620

Ser Ala Thr Met Val Tyr Asn Glu Arg Glu Phe Val Asn Arg Lys Leu
625 630 635 640

. Tyr His lle Ala Val His Gly Pro Ser Leu Asn Thr Asp Glu Glu Asn
' 645 650 655

Tyr Glu Lys Val Arg Ala Glu Arg Thr Asp Ala Glu Tyr Val Phe Asp
660 665 670

Val Asp Lys Lys Cys Cys Val Lys Arg Glu Glu Ala Ser Gly Leu Val
675 680 685

Leu Val Gly Glu Leu Thr Asn Pro Pro Phe His Glu Phe Ala Tyr Glu
690 695 700

Gly Leu Lys lle Arg Pro Ser Ala Pro Tyr Lys Thr Thr Val Val Gly
705 710 715 720

Val Phe Gly Val Pro Gly Ser Gly Lys Ser Ala lle lle Lys Ser Leu
725 730 735

Val Thr Lys His Asp Leu Val Thr Ser Gly Lys Lys Glu Asn Cys Gin
740 745 750

Glu lle Val Asn Asp Val Lys Lys His Arg Gly Leu Asp lle GIn Ala
755 760 765

Lys Thr Val Asp Ser lle Leu Leu Asn Gly Cys Arg Arg Ala Val Asp
770 775 780

lle Leu Tyr Val Asp Glu Ala Phe Ala Cys His Ser Gly Thr Leu Leu
785 790 795 800

18



Ala Leu lle Ala Leu Val Lys Pro Arg Ser Lys Val Val Leu Cys Gly
805 810 815

Asp Pro Lys GiIn Cys Gly Phe Phe Asn Met Met Gin Leu Lys Val Asn
820 825 830

Phe Asn His Asn lle Cys Thr Glu Val Cys His Lys Ser lle Ser Arg
835 840 845

Arg Cys Thr Arg Pro Val Thr Ala lle Val Ser Thr Leu His Tyr Gly
850 855 860

Gly Lys Met Arg Thr Thr Asn Pro Cys Asn Lys Pro lle lle lle Asp
865 870 875 880

Thr Thr Gly GIn Thr Lys Pro Lys Pro Gly Asp lle Val Leu Thr Cys
885 890 895

Phe Arg Gly Trp Val Lys Gin Leu Gin Leu Asp Tyr Arg Gly His Glu
900 905 910

Val Met Thr Ala Ala Ala Ser GIn Gly Leu Thr Arg Lys Gly Val Tyr
915 920 925

Ala Val Arg GiIn Lys Val Asn Glu Asn Pro Leu Tyr Ala Pro Ala Ser
930 935 940

Glu His Val Asn Val Leu Leu Thr Arg Thr Glu Asp Arg Leu Val Trp
945 950 955 960

Lys Thr Leu Ala Gly Asp Pro Trp lle Lys Val Leu Ser Asn lle Pro
965 970 975

Gin Gly Asn Phe Thr Ala Thr Leu Glu Glu Trp GIn Glu Glu His Asp
980 985 990
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Lys lle Met Lys Val lle Glu Gly Pro Ala Ala Pro Val Asp Ala Phe
995 1000 1005

GIn Asn Lys Ala Asn Val Cys Trp Ala Lys Ser Leu Val Pro Val
1010 1015 1020

Leu Asp Thr Ala Gly lle Arg Leu Thr Ala Glu Glu Trp Ser Thr
1025 1030 1035

lle lle Thr Ala Phe Lys Glu Asp Arg Ala Tyr Ser Pro Val Val
1040 1045 1050

Ala Leu Asn Glu lle Cys Thr Lys Tyr Tyr Gly Val Asp Leu Asp
1055 1060 1065

Ser Gly Leu Phe Ser Ala Pro Lys Val Ser Leu Tyr Tyr Glu Asn
1070 1075 1080

Asn His Trp Asp Asn Arg Pro Gly Gly Arg Met Tyr Gly Phe Asn
1085 1090 1095

Ala Ala Thr Ala Ala Arg Leu Glu Ala Arg His Thr Phe Leu Lys
1100 1105 1110

Gly GIn Trp His Thr Gly Lys Gin Ala Val lle Ala Glu Arg Lys
1115 1120 1125

lle GIn Pro Leu Ser Val Leu Asp Asn Val lle Pro lle Asn Arg
1130 1135 1140

Arg Leu Pro His Ala Leu Val Ala Glu Tyr Lys Thr Val Lys Gly
1145 1150 1155

Ser Arg Val Glu Trp Leu Val Asn Lys Val Arg Gly Tyr His Val
1160 1165 1170
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Leu Leu Val Ser Glu Tyr Asn Leu Ala Leu Pro Arg Asp Arg Val
1175 1180 1185

Thr Trp Leu Ser Pro Leu Asn Val Thr Gly Ala Asp Arg Cys Tyr
1190 1195 1200

Asp Leu Ser Leu Gly Leu Pro Ala Asp Ala Gly Arg Phe Asp Leu
1205 1210 1215

Val Phe Val Asn lle His Thr Glu Phe Arg lle His His Tyr Gin
1220 1225 1230

GIn Cys Val Asp His Ala Met Lys Leu GIn Met Leu Giy Gly Asp
1235 1240 1245

Ala Leu Arg Leu Leu Lys Pro Gly Gly Ser Leu Leu Met Arg Ala
1250 1255 1260

Tyr Gly Tyr Ala Asp Lys lle Ser Glu Ala Val Val Ser Ser Leu
1265 1270 1275

Ser Arg Lys Phe Ser Ser Ala Arg Val Leu Arg Pro Asp Cys Val
1280 1285 1290

Thr Ser Asn Thr Glu Val Phe Leu Leu Phe Ser Asn Phe Asp Asn
1295 1300 1305

Gly Lys Arg Pro Ser Thr Leu His GIn Met Asn Thr Lys Leu Ser
1310 1315 1320

Ala Val Tyr Ala Gly Glu Ala Met His Thr Ala Gly Cys Ala Pro
1325 1330 1335

Ser Tyr Arg Val Lys Arg Ala Asp lle Ala Thr Cys Thr Glu Ala
1340 1345 1350
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Ala Val Val Asn Ala Ala Asn Ala Arg Gly Thr Val Gly Asp Gly
1355 1360 1365

Val Cys Arg Ala Val Ala Lys Lys Trp Pro Ser Ala Phe Lys Gly
1370 1375 1380

Glu Ala Thr Pro Val Gly Thr lle Lys Thr.Val.Met Cys Gly Ser
1385 1390 1395

Tyr Pro Val lle His Ala Val Ala Pro Asn Phe Ser Ala Thr Thr
1400 1405 1410

Glu Ala Glu Gly Asp Arg Glu Leu Ala Ala Val Tyr Arg Ala Val
1415 1420 1425

Ala Ala Glu Val Asn Arg Leu Ser Leu Ser Ser Val Ala lle Pro
1430 1435 1440

Leu Leu Ser Thr Gly Val Phe Ser Gly Gly Arg Asp Arg Leu GIn
1445 1450 1455

Gin Ser Leu Asn His Leu Phe Thr Ala Met Asp Ala Thr Asp Ala
1460 1465 1470

Asp Val Thrlle Tyr Cys Arg Asp Lys Ser Trp Glu Lys Lys lle
1475 1480 1485

GIn Glu Ala lle Asp Met Arg Thr Ala Val Glu Leu Leu Asn Asp
1490 1495 1500

Asp Val Glu Leu Thr Thr Asp Leu Val Arg Val His Pro Asp Ser
1505 1510 1515

Ser Leu Val Gly Arg Lys Gly Tyr Ser Thr Thr Asp Gly Ser Leu
1520 1525 1530
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Tyr Ser Tyr Phe Glu Gly Thr Lys Phe Asn Gin Ala Ala lle Asp
1535 1540 1545

Met Ala Glu lle Leu Thr Leu Trp Pro Arg Leu Gin Glu Ala Asn
1550 1555 1560

Glu GIn lle Cys Leu Tyr Ala Leu Gly Glu.-Thr Met Asp Asn lle
1565 1570 1575

Arg Ser Lys Cys Pro Val Asn Asp Ser Asp Ser Ser Thr Pro Pro
1580 1585 1590

Arg Thr Val Pro Cys Leu Cys Arg Tyr Ala Met Thr Ala Glu Arg
1595 1600 1605

lle Ala Arg Leu Arg Ser His GIn Val Lys Ser Met Val Val Cys
1610 1615 1620

Ser Ser Phe Pro Leu Pro Lys Tyr His Val Asp Gly Val GIn Lys
1625 1630 1635

Val Lys Cys Glu Lys Val Leu Leu Phe Asp Pro Thr Val Pro Ser
1640 1645 1650

Val Val Ser Pro Arg Lys Tyr Ala Ala Ser Thr Thr Asp His Ser
1655 1660 1665

Asp Arg Ser Leu Arg Gly Phe Asp Leu Asp Trp Thr Thr Asp Ser
1670 1675 1680

Ser Ser Thr Ala Ser Asp Thr Met Ser Leu Pro Ser Leu GIn Ser
1685 1690 1695

Cys Asp lle Asp Ser lle Tyr Glu Pro Met Ala Pro lle Val Val
1700 1705 1710
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Thr Ala Asp Val His Pro Glu Pro Ala Gly lle Ala Asp Leu Ala
1715 1720 1725

Ala Asp Val His Pro Glu Pro Ala Asp His Val Asp Leu Glu Asn
1730 . 1735 1740

Pro lle Pro Pro Pro Arg Pro Lys Arg.Ala.Ala Tyr Leu Ala Ser
1745 1750 1755

Arg Ala Ala Glu Arg Pro Val Pro Ala Pro Arg Lys Pro Thr Pro
1760 1765 1770

Ala Pro Arg Thr Ala Phe Arg Asn Lys Leu Pro Leu Thr Phe Gly
1775 1780 1785

Asp Phe Asp Glu His Glu Val Asp Ala Leu Ala Ser Gly lle Thr
1790 1795 1800

Phe Gly Asp Phe Asp Asp Val Leu Arg Leu Gly Arg Ala Gly Ala
1805 1810 1815

Tyr lle Phe Ser Ser Asp Thr Gly Ser Gly His Leu GIn GIn Lys
1820 1825 1830

Ser Val Arg GIn His Asn Leu Gin Cys Ala GIn Leu Asp Ala Val
1835 1840 1845 :

Glu Glu Glu Lys Met Tyr Pro Pro Lys Leu Asp Thr Glu Arg Glu
1850 1855 1860

Lys Leu Leu Leu Leu Lys Met GIn Met His Pro Ser Glu Ala Asn
1865 1870 1875 :

Lys Ser Arg Tyr GIn Ser Arg Lys Val Glu Asn Met Lys Ala Thr
1880 1885 1890
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Val Val Asp Arg Leu Thr Ser Gly Ala Arg Leu Tyr Thr Gly Ala
1895 1900 1905

Asp Val Gly Arg lle Pro Thr Tyr Ala Val Arg Tyr Pro Arg Pro
1910 1915 1920

Val Tyr Ser Pro Thr Val lle Glu Arg Phe Ser Ser Pro Asp Val. .
1925 1930 1935

Ala lle Ala Ala Cys Asn Glu Tyr Leu Ser Arg Asn Tyr Pro Thr
1940 1945 1950

Val Ala Ser Tyr GIn lle Thr Asp Glu Tyr Asp Ala Tyr Leu Asp
1955 1960 1965 :

Met Val Asp Gly Ser Asp Ser Cys Leu Asp Arg Ala Thr Phe Cys
1970 1975 1980

Pro Ala Lys Leu Arg Cys Tyr Pro Lys His His Ala Tyr His GIn
1985 1990 1995 '

Pro Thr Val Arg Ser Ala Val Pro Ser Pro Phe Gin Asn Thr Leu
2000 2005 2010

GIn Asn Val Leu Ala Ala Ala Thr Lys Arg Asn Cys Asn Val Thr
2015 2020 2025

GIn Met Arg Glu Leu Pro Thr Met Asp Ser Ala Val Phe Asn Val
2030 2035 2040

Glu Cys Phe Lys Arg Tyr Ala Cys Ser Gly Glu Tyr Trp Glu Glu
2045 2050 2055

Tyr Ala Lys Gin Pro lle Arg lle Thr Thr Glu Asn lle Thr Thr
2060 2065 2070
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Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala Ala Leu Phe Ala
2075 2080 2085

Lys Thr His Asn Leu Val Pro Leu GIn Glu Val Pro Met Asp Arg
2090 2095 2100

Phe Thr Val Asp Met Lys Arg..Asp Val Lys Val Thr Pro Gly Thr
2105 2110 2115

Lys His Thr Glu Glu Arg Pro Lys Val Gin Val lle Gin Ala Ala
2120 2125 2130

Glu Pro Leu Ala Thr Ala Tyr Leu Cys Gly lle His Arg Glu Leu
2135 2140 2145

Val Arg Arg Leu Asn Ala Val Leu Arg Pro Asn Val His Thr Leu
2150 2155 2160

Phe Asp Met Ser Ala Glu Asp Phe Asp Ala lle lle Ala Ser His
2165 2170 2175

Phe His Pro Gly Asp Pro Val Leu Glu Thr Asp lle Ala Ser Phe
2180 2185 2190

Asp Lys Ser GiIn Asp Asp Ser Leu Ala Leu Thr Gly Leu Met lle
2195 2200 2205

Leu Glu Asp Leu Gly Val Asp Gin Tyr Leu Leu Asp Leu lle Glu
2210 2215 2220

Ala Ala Phe Gly Glu lle Ser Ser Cys His Leu Pro Thr Gly Thr
2225 2230 2235

Arg Phe Lys Phe Gly Ala Met Met Lys Ser Gly Met Phe Leu Thr
2240 2245 2250
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Leu Phe lle Asn Thr Val Leu Asn lle Thr lle Ala Ser Arg Val
2255 2260 2265

Leu Glu GIn Arg Leu Thr Asp Ser Ala Cys Ala Ala Phe lle Gly
2270 2275 2280

Asp Asp Asn lle Val His Gly Val lle Ser Asp Lys Leu Met Ala
2285 2290 2295

Glu Arg Cys Ala Ser Trp Val Asn Met Glu Val Lys lle lle Asp
2300 2305 2310

Ala Val Met Gly Glu Lys Pro Pro Tyr Phe Cys Gly Gly Phe lle
2315 2320 2325

Val Phe Asp Ser Val Thr GIn Thr Ala Cys Arg Val Ser Asp Pro
2330 2335 2340

Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Thr Ala Glu Asp
2345 2350 2355

Lys GIn Asp Glu Asp Arg Arg Arg Ala Leu Ser Asp Glu Val Ser
2360 2365 ' 2370

Lys Trp Phe Arg Thr Gly Leu Gly Ala Glu Leu Glu Val Ala Leu
2375 2380 2385

Thr Ser Arg Tyr Glu Val Glu Gly Cys Lys Ser lle Leu lle Ala -
2390 2395 2400

Met Ala Thr Leu Ala Arg Asp lle Lys Ala Phe Lys Lys Leu Arg
2405 2410 2415

Gly Pro Val lle His Leu Tyr Gly Gly Pro Arg Leu Val Arg
2420 2425 2430
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<210> 3
<211> 2432
<212> PRT
<213> Artificial

<220>
<223> Amino acid sequence of the SFV replicase with the AAA mutation in
positions 1185-1187

<400> 3

Met Ala Ala Lys Val His Val Asp lle Glu Ala Asp Ser Pro Phe lle
1 5 10 15

Lys Ser Leu Gin Lys Ala Phe Pro Ser Phe Glu Val Glu Ser Leu Gin
20 25 30

Val Thr Pro Asn Asp His Ala Asn Ala Arg Ala Phe Ser His Leu Ala
35 40 45

Thr Lys Leu lle Glu GIn Glu Thr Asp Lys Asp Thr Leu lle Leu Asp
50 55 60

lle Gly Ser Ala Pro Ser Arg Arg Met Met Ser Thr His Lys Tyr His
65 70 75 80

Cys Val Cys Pro Met Arg Ser Ala Glu Asp Pro Glu Arg Leu Val Cys
85 90 95

Tyr Ala Lys Lys Leu Ala Ala Ala Ser Gly Lys Val Leu Asp Arg Glu
100 105 110

lle Ala Gly Lys lle Thr Asp Leu Gin Thr Val Met Ala Thr Pro Asp
115 120 125

Ala Glu Ser Pro Thr Phe Cys Leu His Thr Asp Val Thr Cys Arg Thr
130 135 140
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Ala Ala Glu Val Ala Val Tyr GIn Asp Val Tyr Ala Val His Ala Pro
145 150 155 160

Thr Ser Leu Tyr His Gin Ala Met Lys Gly Val Arg Thr Ala Tyr Trp
165 170 175

lle Gly Phe Asp Thr Thr Pro Phe Met Phe Asp Ala Leu Ala Gly Ala
180 . 185 190

Tyr Pro Thr Tyr Ala Thr Asn Trp Ala Asp Glu Gin Val Leu GIn Ala
195 200 205

Arg Asn lle Gly Leu Cys Ala Ala Ser Leu Thr Glu Gly Arg Leu Gly
210 215 220

Lys Leu Ser lle Leu Arg Lys Lys GIn Leu Lys Pro Cys Asp Thr Val
225 230 235 240

Met Phe Ser Val Gly Ser Thr Leu Tyr Thr Glu Ser Arg Lys Leu Leu
245 250 255

Arg Ser Trp His Leu Pro Ser Val Phe His Leu Lys Gly Lys GiIn Ser
260 265 270

- Phe Thr Cys Arg Cys Asp Thr lle Val Ser Cys Glu Gly Tyr Val Val
275 280 285

Lys Lys lle Thr Met Cys Pro Gly Leu Tyr Gly Lys Thr Val Gly Tyr
290 295 . 300

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

Thr Val Lys Gly Glu Arg Val Ser Phe Pro Val Cys Thr Tyr Val Pro
325 330 335
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Ser Thr lle Cys Asp Gin Met Thr Gly lle Leu Ala Thr Asp Val Thr
340 345 350

Pro Glu Asp Ala Gin Lys Leu Leu Val Gly Leu Asn GIn Arg lle Val
355 360 . 365

Val Asn Gly Arg Thr Gin Arg Asn Thr Asn Thr Met Lys Asn Tyr Leu
370 375 380

Leu Pro lle Val Ala Val Ala Phe Ser Lys Trp Ala Arg Glu Tyr Lys
385 390 395 400

Ala Asp Leu Asp Asp Glu Lys Pro Leu Gly Val Arg Glu Arg Ser Leu
405 410 415

Thr Cys Cys Cys Leu Trp Ala Phe Lys Thr Arg Lys Met His Thr Met
420 425 430

Tyr Lys Lys Pro Asp Thr Gin Thr lle Val Lys Val Pro Ser Glu Phe
435 440 445

Asn Ser Phe Val lle Pro Ser Leu Trp Ser Thr Gly Leu Ala lle Pro
450 455 460

Val Arg Ser Arg lle Lys Met Leu Leu Ala Lys Lys Thr Lys Arg Glu
465 470 475 480

Leu lle Pro Val Leu Asp Ala Ser Ser Ala Arg Asp Ala Glu GIn Glu
485 490 495

Glu Lys Glu Arg Leu Glu Ala Glu Leu Thr Arg Glu Ala Leu Pro Pro
500 505 510

Leu Val Pro lle Ala Pro Ala Glu Thr Gly Val Val Asp Val Asp Val
515 520 525

30



Glu Glu Leu Glu Tyr His Ala Gly Ala Gly Val Val Glu Thr Pro Arg
530 535 540

Ser Ala Leu Lys Val Thr Ala GIn Pro Asn Asp Val Leu Leu Gly Asn
545 550 555 560 -

Tyr Val Val Leu Ser Pro GiIn Thr Val Leu Lys Ser Ser Lys Leu Ala
565. . 570 575

Pro Val His Pro Leu Ala Glu Gin Val Lys lle lle Thr His Asn Gly
580 585 590

Arg Ala Gly Arg Tyr Gin Val Asp Gly Tyr Asp Gly Arg Val Leu Leu
595 600 605

Pro Cys Gly Ser Ala lle Pro Val Pro Glu Phe Gin Ala Leu Ser Glu
610 615 620

Ser Ala Thr Met Val Tyr Asn Glu Arg Glu Phe Val Asn Arg Lys Leu
625 630 635 640

Tyr His lle Ala Val His Gly Pro Ser Leu Asn Thr Asp Glu Glu Asn
645 650 655

Tyr Glu Lys Val Arg Ala Glu Arg Thr Asp Ala Glu Tyr Val Phe Asp
660 665 670

Val Asp Lys Lys Cys Cys Val Lys Arg Glu Glu Ala Ser Gly Leu Val
675 680 685

Leu Val Gly Glu Leu Thr Asn Pro Pro Phe His Glu Phe Ala Tyr Glu
690 695 700

Gly Leu Lys lle Arg Pro Ser Ala Pro Tyr Lys Thr Thr Val Val Gly
705 ; 710 715 720
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Val Phe Gly Val Pro Gly Ser Gly Lys Ser Ala lle lle Lys Ser Leu
725 730 735

Val Thr Lys His Asp Leu Val Thr Ser Gly Lys Lys Glu Asn Cys Gin
740 745 750

Glu lle Val Asn Asp Val Lys Lys His Arg Gly Leu Asp lle Gin Ala
755 . 760 765

Lys Thr Val Asp Ser lle Leu Leu Asn Gly Cys Arg Arg Ala Val Asp
770 775 780 '

lle Leu Tyr Val Asp Glu Ala Phe Ala Cys His Ser Gly Thr Leu Leu
785 790 795 800

Ala Leu lle Ala Leu Val Lys Pro Arg Ser Lys Val Val Leu Cys Gly
805 810 815

Asp Pro Lys Gin Cys Gly Phe Phe Asn Met Met GIn Leu Lys Val Asn
820 825 830

Phe Asn His Asn lle Cys Thr Glu Val Cys His Lys Ser lle Ser Arg
835 840 845

Arg Cys Thr Arg Pro Val Thr Ala lle Val Ser Thr Leu His Tyr Gly
850 855 860

Gly Lys Met Arg Thr Thr Asn Pro Cys Asn Lys Pro lle lle lle Asp
865 870 875 880

Thr Thr Gly GIn Thr Lys Pro Lys Pro Gly Asp lle Val Leu Thr Cys
885 890 895

Phe Arg Gly Trp Val Lys Gin Leu GIn Leu Asp Tyr Arg Gly His Glu
900 905 910
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Val Met Thr Ala Ala Ala Ser GiIn Gly Leu Thr Arg Lys Gly Val Tyr
915 920 925

Ala Val Arg Gin Lys Val Asn Glu Asn Pro Leu Tyr Ala Pro Ala Ser
930 935 940

Glu His Val Asn Val Leu Leu Thr Arg Thr Glu Asp Arg Leu Val Trp
945 . 950 955 960

Lys Thr Leu Ala Gly Asp Pro Trp lle Lys Val Leu Ser Asn lle Pro
965 970 975

GIn Gly Asn Phe Thr Ala Thr Leu Glu Glu Trp Gin Glu Glu His Asp
980 985 990

Lys lle Met Lys Val lle Glu Gly Pro Ala Ala Pro Val Asp Ala Phe
995 1000 1005

GIn Asn Lys Ala Asn Val Cys Trp Ala Lys Ser Leu Val Pro Val
1010 1015 1020

Leu Asp Thr Ala Gly lle Arg Leu Thr Ala Glu Glu Trp Ser Thr
1025 1030 1035

lle lle Thr Ala Phe Lys Glu Asp Arg Ala Tyr Ser Pro Val Val
1040 1045 1050

Ala Leu Asn Glu lle Cys Thr Lys Tyr Tyr Gly Val Asp Leu Asp
1055 1060 1065

Ser Gly Leu Phe Ser Ala Pro Lys Val Ser Leu Tyr Tyr Glu Asn
1070 1075 1080

Asn His Trp Asp Asn Arg Pro Gly Gly Arg Met Tyr Gly Phe Asn
1085 1090 1095
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Ala Ala Thr Ala Ala Arg Leu Glu Ala Arg His Thr Phe Leu Lys
1100 1105 1110 '

Gly GIn Trp His Thr Gly Lys Gin Ala Val lle Ala Glu Arg Lys
1115 1120 1125 ,

lle GIn Pro Leu Ser Val Leu Asp Asn Val lle Pro lle Asn Arg
1130 1135 1140

Arg Leu Pro His Ala Leu Val Ala Glu Tyr Lys Thr Val Lys Gly
1145 1150 1155

Ser Arg Val Glu Trp Leu Val Asn Lys Val Arg Gly Tyr His Val
1160 1165 1170

Leu Leu Val Ser Glu Tyr Asn Leu Ala Leu Pro Ala Ala Ala Val
1175 1180 1185

Thr Trp Leu Ser Pro Leu Asn Val Thr Gly Ala Asp Arg Cys Tyr
1190 1195 1200

Asp Leu Ser Leu Gly Leu Pro Ala Asp Ala Gly Arg Phe Asp Leu
1205 1210 1215

Val Phe Val Asn lle His Thr Glu Phe Arg lle His His Tyr GIn
1220 1225 1230

GIn Cys Val Asp His Ala Met Lys Leu Gin Met Leu Gly Gly Asp
1235 1240 1245

Ala Leu Arg LeuLeu Lys Pro Gly Gly Ser Leu Leu Met Arg Ala
1250 1255 1260

Tyr Gly Tyr Ala Asp Lys lle Ser Glu Ala Val Val Ser Ser Leu
1265 1270 1275
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Ser Arg Lys Phe Ser Ser Ala Arg Val Leu Arg Pro Asp Cys Val
1280 1285 1290

Thr Ser Asn Thr Glu Val Phe Leu Leu Phe Ser Asn Phe Asp Asn
1295 1300 1305

Gly Lys Arg Pro Ser Thr Leu His GIn Met Asn Thr Lys Leu Ser
.. 1310 1315 1320 .

Ala Val Tyr Ala Gly Glu Ala Met His Thr Ala Gly Cys Ala Pro
1325 1330 1335

Ser Tyr Arg Val Lys Arg Ala Asp lle Ala Thr Cys Thr Glu Ala
1340 1345 1350

Ala Val Val Asn Ala Ala Asn Ala Arg Gly Thr Val Gly Asp Gly
1355 1360 1365 .

Val Cys Arg Ala Val Ala Lys Lys Trp Pro Ser Ala Phe Lys Gly
1370 1375 1380

Glu Ala Thr Pro Val Gly Thr lle Lys Thr Val Met Cys Gly Ser
1385 1390 1395

Tyr Pro Val lle His Ala Val Ala Pro Asn Phe Ser Ala Thr Thr
1400 1405 1410

Glu Ala Glu Gly Asp Arg Glu Leu Ala Ala Val Tyr Arg Ala Val
1415 1420 1425

Ala Ala Glu Val Asn Arg Leu Ser Leu Ser Ser Val Ala lle Pro
1430 1435 1440

Leu Leu Ser Thr Gly Val Phe Ser Gly Gly Arg Asp Arg Leu GIn
1445 1450 1455
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GIn Ser Leu Asn His Leu Phe Thr Ala Met Asp Ala Thr Asp Ala
1460 1465 1470

Asp Val Thrlle Tyr Cys Arg Asp Lys Ser Trp Glu Lys Lys lle
1475 1480 1485

GIn Glu Ala lle Asp Met Arg Thr Ala Val Glu Leu Leu Asn Asp
1490 1495 1500

Asp Val Glu Leu Thr Thr Asp Leu Val Arg Val His Pro Asp Ser
1505 1510 1515

Ser Leu Val Gly Arg Lys Gly Tyr Ser Thr Thr Asp Gly Ser Leu
1520 1525 1530

Tyr Ser Tyr Phe Glu Gly Thr Lys Phe Asn Gin Ala Ala lle Asp
1535 1540 1545

Met Ala Glu lle Leu Thr Leu Trp Pro Arg Leu Gin Glu Ala Asn
1550 1555 1560

Glu GIn lle Cys Leu Tyr Ala Leu Gly Glu Thr Met Asp Asn lle
1565 1570 1575

Arg Ser Lys Cys Pro Val Asn Asp Ser Asp Ser Ser Thr Pro Pro
1580 1585 1590

Arg Thr Val Pro Cys Leu Cys Arg Tyr Ala Met Thr Ala Glu Arg
1595 1600 1605

lle Ala Arg Leu Arg Ser His Gin Val Lys Ser Met Val Val Cys
1610 1615 1620

Ser Ser Phe Pro Leu Pro Lys Tyr His Val Asp Gly Val GiIn Lys
1625 1630 1635

36



Val Lys Cys Glu'Lys Val Leu Leu Phe Asp Pro Thr Val Pro Ser
1640 1645 1650

Val Val Ser Pro Arg Lys Tyr Ala Ala Ser Thr Thr Asp His Ser
1655 1660 1665

Asp Arg Ser Leu Arg Gly Phe Asp Leu Asp Trp Thr Thr Asp Ser
1670 1675 1680

Ser Ser Thr Ala Ser Asp Thr Met Ser Leu Pro Ser Leu GIn Ser
1685 1690 1695

Cys Asp lle Asp Ser lle Tyr Glu Pro Met Ala Pro lle Val Val
1700 1705 1710

Thr Ala Asp Val His Pro Glu Pro Ala Gly lle Ala Asp Leu Ala
1715 1720 1725

Ala Asp Val His Pro Glu Pro Ala Asp His Val Asp Leu Glu Asn
1730 1735 1740

Pro lle Pro Pro Pro Arg Pro Lys Arg Ala Ala Tyr Leu Ala Ser
1745 1750 1755

Arg Ala Ala Glu Arg Pro Val Pro Ala Pro Arg Lys Pro Thr Pro
1760 1765 1770

Ala Pro Arg Thr Ala Phe Arg Asn Lys Leu Pro Leu Thr Phe Gly
1775 1780 1785

Asp Phe Asp Glu His Glu Val Asp Ala Leu Ala Ser Gly lle Thr
1790 1795 1800

Phe Gly Asp Phe Asp Asp Val Leu Arg Leu Gly Arg Ala Gly Ala
1805 1810 1815
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Tyr lle Phe Ser Ser Asp Thr Gly Ser Gly His Leu Gin GIn Lys
1820 1825 1830

Ser Val Arg GIn His Asn Leu GIn Cys Ala Gin Leu Asp Ala Val
1835 1840 1845

Glu Glu Glu Lys Met Tyr Pro Pro Lys Leu Asp Thr Glu Arg Gltj
1850 1855 1860

Lys Leu Leu Leu Leu Lys Met GIn Met His Pro Ser Glu Ala Asn
1865 1870 1875

Lys Ser Arg Tyr GIn Ser Arg Lys Val Glu Asn Met Lys Ala Thr
1880 1885 1890

Val Val Asp Arg Leu Thr Ser Gly Ala Arg Leu Tyr Thr Gly Ala
1895 1900 1905

Asp Val Gly Arg lle Pro Thr Tyr Ala Val Arg Tyr Pro Arg Pro
1910 1915 1920

Val Tyr Ser Pro Thr Val lle Glu Arg Phe Ser Ser Pro Asp Val
1925 1930 1935

Ala lle Ala Ala Cys Asn Glu Tyr Leu Ser Arg Asn Tyr Pro Thr
1940 1945 1950

Val Ala Ser Tyr Gin lle Thr Asp Glu Tyr Asp Ala Tyr Leu Asp
- 1955 1960 1965

Met Val Asp Gly Ser Asp Ser Cys Leu Asp Arg Ala Thr Phe Cys
1970 1975 1980

Pro Ala Lys Leu Arg Cys Tyr Pro Lys His His Ala Tyr His GIn
1985 1990 1995
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Pro Thr Val Arg Ser Ala Val Pro Ser Pro Phe GIn Asn Thr Leu
2000 2005 2010

GIn Asn Val Leu Ala Ala Ala Thr Lys Arg Asn Cys Asn Val Thr
2015 2020 2025

GIn Met Arg Glu Leu Pro Thr Met Asp Ser Ala Val Phe Asn Val
2030 2035 2040

Glu Cys Phe Lys Arg Tyr Ala Cys Ser Gly Glu Tyr Trp Glu Glu
2045 2050 2055

Tyr Ala Lys Gin Pro lle Arg lle Thr Thr Glu Asn lle Thr Thr
2060 2065 2070

Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala Ala Leu Phe Ala
2075 - 2080 2085

Lys Thr His Asn Leu Val Pro Leu Gin Glu Val Pro Met Asp Arg
2090 2095 2100

Phe Thr Val Asp Met Lys Arg Asp Val Lys Val Thr Pro Gly Thr
2105 2110 2115

Lys His Thr Glu Glu Arg Pro Lys Val Gin Val lle Gin Ala Ala
2120 2125 2130

Glu Pro Leu Ala Thr Ala Tyr Leu Cys Gly lle His Arg Glu Leu
2135 2140 2145

Val Arg Arg Leu Asn Ala Val Leu Arg Pro Asn Val His Thr Leu
2150 2155 2160

Phe Asp Met Ser Ala Glu Asp Phe Asp Ala lle lle Ala Ser His
2165 2170 2175
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Phe His Pro Gly Asp Pro Val Leu Glu Thr Asp lle Ala Ser Phe
2180 2185 2190

Asp Lys Ser GIn Asp Asp Ser Leu Ala Leu Thr Gly Leu Met lle
2195 2200 2205

Leu Glu Asp Leu Gly Val Asp Gin Tyr Leu Leu Asp Leu lle Glu
2210 2215 2220

Ala Ala Phe Gly Glu lle Ser Ser Cys His Leu Pro Thr Gly Thr
2225 2230 2235

Arg Phe Lys Phe Gly Ala Met Met Lys Ser Gly Met Phe Leu Thr
2240 2245 2250

Leu Phe lle Asn Thr Val Leu Asn lle Thr lle Ala Ser Arg Val
2255 2260 2265

Leu Glu GiIn Arg Leu Thr Asp Ser Ala Cys Ala Ala Phe lle Gly
2270 2275 2280

Asp Asp Asn lle Val His Gly Val lle Ser Asp Lys Leu Met Ala
2285 2290 2295

Glu Arg Cys Ala Ser Trp Val Asn Met Glu Val Lys lle lle Asp
2300 2305 2310

Ala Val Met Gly Glu Lys Pro Pro Tyr Phe Cys Gly Gly Phe lle
2315 2320 2325

Val Phe Asp Ser Val Thr Gin Thr Ala Cys Arg Val Ser Asp Pro
2330 2335 2340

Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Thr Ala Glu Asp
2345 2350 2355
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Lys GIn Asp Glu Asp Arg Arg Arg Ala Leu Ser Asp Glu Val Ser
2360 2365 2370

Lys Trp Phe Arg Thr Gly Leu Gly Ala Glu Leu Glu Val Ala Leu
2375 2380 2385

Thr Ser Arg Tyr Glu Val Glu Gly Cys Lys Ser lle Leu lle Ala
2390 2395 2400

Met Ala Thr Leu Ala Arg Asp lle Lys Ala Phe Lys Lys Leu Arg
2405 2410 2415

Gly Pro Val lle His Leu Tyr Gly Gly Pro Arg Leu Val Arg
2420 2425 2430

<210> 4

<211> 7872

<212> DNA

<213> Atrtificial

<220> .

<223> Nucleic acid sequence of resynthesized sequence of SFV replicase
with inserted heterologous intron which when expressed correspond
to SEQ ID NO:1

<400> 4
atggccgceca aggtgcacgt ggacatcgag gccgacagcec ccttcatcaa gagectgcag 60

aaggccttcc ccagcettcga ggtggagtcce ctgcaggtga cccccaacga ccacgccaac 120
gccagggcct tcagccacct ggccaccaag ctgatcgage aggaaaccga caaggacacc 180
ctgatcctgg acatcggcag cgccccctca aggtgagtit ggggaccctt gattgttctt 240
tctttttcge tattgtaaaa ticatgttat atggaggggg caaagttttic agggtgttgt 300
ttagaatggg aagatgtccc ttgtatcact atggaccctc atgataattt tgtttctttc 360

actttctact ctgttgacaa ccattgtctc ctcttattit ctiticattt tctgtaactt 420

tttcgttaaa ctttagcettg catttgtaac gaatttttaa attcactttt gtttatitgt 480

cagattgtaa gtactttctc taatcacttt tttttcaagg caatcagggt atattatatt 540
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gtacttcagc acagttttag agaacaattg ttataattaa atgataaggt agaatatttc 600
tgcatataaa ttctggctgg cgtggaaata ttcttattgg tagaaacaac tacaccctgg 660
tcatcatcct gectttctct ttatggttac aatgatatac actgtttgag atgaggataa 720
aatactctga gtccaaaccg ggcccctctg ctaaccatgt tcatgecttc ttcttttcc 780
tacaggcgga tgatgagcac ccacaagtac cactgegtgt gccccatgeg gagecgecgag 840
gaccccgagce ggetggtgtg ctacgccaag aagetggecg ccgecagegg caaggtgetg 900
gaccgggaga tcgccggeaa gatcaccgac ctgcagaccg tgatggccac ccccgacgec 960
gagagcccca ccttctgect gcacaccgac gtgacctgec ggacagecge cgaggtggec 1020
gtgtaccagg acgtgtacgc cgtgcacgcc cccacctecc tgtaccacca ggccatgaag 1080
ggcgtgegga cecgectactg gatcggettc gacaccacce ccttcatgtt cgacgecctg 1140
gccggagcect accccaccta cgeccaccaac tgggccgacg agcaggtget gcaggecegg 1200
aacatcggcc tgtgcgecgce cagcectgacc gagggecggce tgggcaagct gtccatectg 1260
cggaagaagc agctgaagcc ctgcgacacc gtgatgtica gecgtgggcag cacactgtac 1320
accgagagcc ggaagctgct gcggagcetgg cacctgecca gegtgttcca cctgaaggge 1380
aagcagagct tcacctgcag atgcgacacc atcgtgagct gcgagggcta cgtggtgaag 1440
aaaatcacca tgtgccctgg cctgtacggce aagaccgtgg getacgecgt gacctaccac 1500
gccgagggct ttctggtgtg caagaccacc gataccgtga agggcgagag agtgagcettc 1560
ccegtctgca cctacgtgec cagcaccatc tgcgaccaga tgaccggtat cctggccacc 1620
gatgtgaccc ccgaggacgc ccagaaactg ctggtcggec tgaaccageg gategtggtg 1680
aacggccgga cccagcggaa caccaacacc atgaagaact acctgetgec catcgtggee 1740
gtggccttca gcaagtggge cagagagtac aaggccgacc tggacgacga gaagcccctg 1800
ggcgtgecggg ageggagect gacctgetge tgeetgtggg ccttcaagac ccggaagatg 1860
cacaccatgt acaagaagcc cgacacccag accatcgtga aggtgcccag cgagttcaac 1920

agcttcgtga tccccagect gtggagcacc ggectggeca tcceegtgeg gagecggatc 1980
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aagatgctgc tggccaagaa aaccaagcegg gagctgatcc ccgtgetgga cgccagcage 2040
gccagggacg ccgagcagga agagaaagag cggetggaag ccgagctgac ccgggaggee 2100
ctgcececce tggtgectat cgeecctgee gagaccggeg tggtggacgt ggatgtggag 2160

gaactggaat accacgccgg agccggggtg gtggagaccce ccagatccge cctgaaggtg 2220

acagcccagc ccaacgacgt getgetgggce aactacgtgg tgctgtccce ccagacegtg 2280 .. . . .

ctgaagagca gcaagctggc ccccgtgcac cctetggecg agcaggtgaa gatcatcacc 2340
cacaacggca gggccggceag ataccaggtc gacggcetacg acggecgggt getgetgcca 2400
tgcggceteeg ccatccctgf gcccgagttc caggecctga gcgagagege cacaatggtg 2460
tacaacgagc gggagttcgt gaaccggaag ctgtaccaéa ttgcecgtgea cggecctage 2520
ctgaacaccg atgaggaaaa ctacgagaaa gtgcgggceceg agcggaccga tgccgagtac 2580
gtgttcgacg tggacaagaa atgctgcgtg aagcgggagg aageccagegg getaggtgetg 2640
gtcggggagc tgaccaaccc ccccttccac gagttcgect acgagggect gaagatccgg 2700
ccctcegecec cctacaagac cacagtggtg ggegtgttcg gegtgececgg cagecggcaag 2760
agcgccatca tcaagtccct ggtgaccaag cacgacctgg tgacctccgg caagaaagag 2820
aactgccagg aaatcgtcaa cgacgtcaag aagcaccggg gcctggacat ccaggccaag 2880
acagtggaca gcatcctgct gaacggctgc agacgggcecg tggatatcct gtacgtggac 2940
gaggccttcg cectgeccacag cggeacccetg ctggecctga tcgeectggt gaageccegg 3000
tccaaggtgg tgctgtgcgg cgaccccaag cagtgeggct tettcaacat gatgcagetg 3060 -
aaggtgaact tcaaccacaa catctgcacc gaagtgtgcc acaagagcat cagccggegg 3120
tgcaccagac ccgtgaccgc catcgtgtcc accctgcact acggcggcaa gatgcggacc 3180
accaacccct gcaacaagcc catcatcatc gataccaccg gccagaccaa geccaagecc 3240
ggcgacatcg tgctgacctg cttccgeggce tgggtgaage agetgecagcet ggactaccgg 3300
ggccacgagg tgatgaccgc cgccgcectec cagggectga ccagaaaggg cgtgtatgec 3360

gtgcggcaga aggtgaacga gaaccccectg tacgeccctg ccagcgagcea cgtgaatgtg 3420
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ctgctgacce ggaccgagga caggcetggtg tggaaaaccce tggccggcgé cccectggatc 3480
aaggtgctgt ccaacatccc ccagggeaac ttcaccgeca ccctggaaga gtggcaggaa 3540
gagcacgaca agatcatgaa ggtgatcgag ggccctgccg ccccagtgga cgccttccag 3600
aacaaggcca acgtgtgctg ggccaagagc ctggtgcctg tgctggacac cgecggeatc 3660
cggctgaccg ccgaagagtg gagcaccatc atcaccgcect tcaaagagga ccgggectac 3720 ..
agcccegtgg tggecctgaa cgagatetge accaagtact acggegtgga cectggacage 3780
ggcctgttca gcgeeccccaa ggtgtcectg tactacgaga acaaccactg ggacaaccgg 3840
ccaggcggca ggatgtacgg cttcaacgcc gccaccgecg ccagactgga agcccggecac 3900
acctttctga agggccagtg gcacaccggc aagcaggcecg tgatcgccga gagaaagatc 3960
cagcccctgt ccgtgetgga taacgtgate cctatcaace ggeggetgee ccacgeectg 4020
gtggccgagt acaagacagt gaagggcagc cgggtggagt g}gctggtgaa caaagtgcgg 4080
ggctaccacg tgctgcetggt gtctgagtac aacctggecce tgectcggeg gagggtgace 4140
tggctgtcce ctctgaacgt gacaggegec gacaggtgcet acgacctgag cetgggectg 4200 -
cctgccgacg ccggcagatt cgacctggtg ttcgtgaaca tccacaccga gttcagaatc 4260
caccactacc agcagtgcgt ggaccacgcc atgaagctge agatgetggg cggecgacgec 4320
ctgaggctgé tgaagcctgg cggcagectg ctgatgcggg cctacggcta cgccgacaag 4380 -
atctccgagg ccgtggtgtc cagcctgage cggaagttca gectccgecag ggtgctgaga 4440
cccgactgeg tgaccagcaa cacagaagtg tttctgctgt tcagcaactt cgacaacgge 4500
aagcggccca gcaccctgca ccagatgaac accaagcetgt ccgccgtgta cgececggecgag 4560
gccatgcaca ccgecggatg cgecececcage taccgggtga agecgggecga catcgecace 4620
tgcaccgagg ccgecgtggt gaatgccgee aatgccaggg gcaccgtggg cgacggegtg 4680
tgcagggccg tggccaaaaa gtggecccage gecettcaagg gegaggecac cectgtggge 4740
accatcaaaa ccgtgatgtg cggcagctac cccgtgatce acgecgtgge ccccaatitc 4800

agcgccacca cagaggccga gggcgaccgg gaactggecg cegtgtatag agecgtggee 4860
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gccgaagtga acagactgag cctgagcagce gtggecatee ctetgetgte caccggegtg 4920
ttcagcggceg gcagggaccg getgcageag agectgaacc acctgttcac cgetatggac 4980
gccaccgacg ccgacgtgac aatctactgc cgggacaaga getgggagaa gaagatccag 5040

gaagccatcg acatgaggac cgccgtggag ctgctgaacg acgacgtgga getgacaacc 5100

gacctggtgc gegtgcacce cgacageage ctggtgggec ggaagggceta cagcaccace.. 5160 . . .

gacggctccc tgtacagcta cttcgagggc accaagttca accaggccgc catcgatatg 5220
gccgagatcc tgaccctgtg gcccaggetg caggaagceca acgagcagat ctgtctgtac 5280
gccctgggeg agacaatgga caacatccgg tccaagtgee ccgtgaacga cagegacage 5340
agcacccccc ctcggaccgt geectgectg tgcagatacg ccatgaccge cgagcggatc 5400
gcccggetge ggagecacca ggtgaagagc atggtggtgt gcageagctt ccceetgece 5460
aagtaccacg tggatggcgt gcagaaagtg aagtgcgaga aggtgctgct gttcgaccce 5520
accgtgccta gegtggtgtc cccccggaag tacgecgect ccaccaccga ccacagegac 5580
agaagcctgc ggggcttcga cctggactgg accaccgact ccagcagceac cgccagcgac 5640
accatgagcc tgcccagcct gcagagctgce gacatcgaca gcatctacga gectatggec 5700
cccatcgtgg tgaccgecga cgtgcaccct gagccagecg gecatcgecga cetggeecgec 5760
gatgtgcacc cagaacccgc cgaccacgtg gatctggaaa accccatcce ccctcccaga 5820
cccaagaggg ccgcectacct ggccagcaga gccgecgaga ggeecgtgec tgceccccaga 5880
aagcccaccce cagcccccag aaccgcecttc aggaacaagc tgeccctgac cttcggecgac 5940
ttcgacgagc acgaggtgga cgccctggcec agcggceatca ccttcggega ttttgatgac 6000
gtgctgcggce tgggcagagce cggagcctat atcttcagca gcgacaccgg ctccggecac 6060
ctgcagcaga aaagcgtgag acagcacaac ctgcagtgcg cccagcetgga cgecgtggaa 6120
gaggaaaaga tgtacccccc caagctggat accgagcggg aaaagctgcet getgctgaaa 6180
atgcagatgc accccagcga ggccaacaag agcecgcetace agtctaggaa ggtggagaac 6240

atgaaggcca ccgtggtgga ccggcetgacc agcggegceca ggcetgtacac aggggecgac 6300
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gtgggcagaa tccctaccta cgecegtgege taccpcaggc ccgtgtacag ccccaccgtg 6360
atcgagcggt tcagcagccc cgacgtggcec atcgecgect gcaatgagta cetgtctagg 6420
aactacccaa ccgtggccag ctaccagatc accgatgagt acgatgccta cctggacatg 6480
gtggacggca gcgacagctg cctggaccgg geccaccttct gtcccgecaa getgeggtge 6540
taccccaagc accacgccta. tcaccagcecc accgtgagaa gecgecgtgec cagecccttc 6600 .. . ..
cagaataccc tgcagaatgt gctggccgec gccaccaage ggaactgcaa cgtgacccag 6660
atgagagaac tgcccacaat ggacagcgcc gtgtttaacg tggagtgctt caagagatac 6720
gcctgcageg gegagtactg ggaggaatac gccaageage ccatceggat caccaccgag 6780
aacatcacca cctacgtgac caagctgaag ggccccaagg ccgecgecct gttcgccaag 6840
acccacaacc tggtgcccct gcaggaagtg cctatggaca ggttcaccgt ggacatgaag 6900
cgggacgtga aggtgacccc tggcaccaag cacaccgagg aacggcccaa ggtgcaggtg 6960
atccaggcecg ccgagcectct ggccaccgec tatctgtgeg gecatccaceg ggagetggtg 7020
cggcggctga acgecgtget gaggecccaac gtgcacacce tgttcgacat gtccgeccgag 7080
gacttcgacg ccatcatcgc cagccacttc caccccggeg acccagtget ggaaaccgat 7140
atcgccagct tcgacaagag ccaggacgac agcectggecc tgaccggcect gatgatcctg 7200
gaagatctgg gcgtggacca gtacctgetg gatctgatcg aggecgcectt cggcgagatc 7260
agcagctgcc acctgectac cggcaccegg ttcaagttcg gecgecatgat gaagagegge 7320
atgtttctga ccctgttcat caacacagtg ctgaatatca ccatcgccag cagggtgetg 7380
gaacagcggc tgaccgacag cgcectgcgece gecttcatcg gcgacgacaa catcgtgcac 7440
ggcgtgatca gcgacaagct gatggccgag cggtgcgeca getgggtgaa catggaagtg 7500
aagattatcg acgccgtgat gggcgaaaag cccccctact tctgeggegg cttcatcgtg 7560
ttcgacagcg tgacacagac cgcctgcaga gtgagcgacc ccctgaagceg getgttcaag 7620
ctgggcaaac ctctgacagc cgaggacaag caggacgagg accggeggag ggccectgtcc 7680

gacgaggtgt ccaagtggtt ccggaccggc ctgggcgcecg agctggaagt ggccctgaca 7740
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agccgctacg aggtggaggg ctgcaagage atcctgatcg ctatggccac cctggeeccgg 7800
gacatcaagg cctttaagaa gctgagaggc cctgtcatce acctgtacgg cggaccccgg 7860
ctggtgcggt ga 7872

<210> 5

<211>..10342 —

<212> DNA

<213> Atificial

<220>
<223> Plasmid pRSV-Nsp1234

<400> 5
~cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat 60

gagaaagcgc cacgcttccc gaagggagaa aggcggacag gtatccggta agcggcaggg 120
tcggaacagg agagcgeacg agggagcetic cagggggaaa cgectggtat ctttatagtc 180
ctgtcgggtt tcgccaccte tgacttgage gtcgattttt gtgatgctcg tcaggggggc 240
ggagcctatg gaaaaacgcc agcaacgceat cgataaaata aaagatttta tttagtctcc 300
agaaaaaggg gggaatgaaa gaccccacct gtaggtttgg caagctageg tatacccteg 360
acctgcaggt cgatcgactc tagtatggtg cactctcagt acaatctgct ctgatgccge 420
atagttaagc cagtatctge tccctgcettg tgtgttggag gtcgctgagt agtgegegag 480
caaaatttaa gctacaacaa ggcaaggctt gaccgacaat tgcatgaaga atctgcttag 540
ggttaggegt tttgcgetge ttcgcgatgt acgggecaga tatacgegta tctgagggga 600
ctagggtatg tttaggcgaa aagcggggct tcgottgtac gcggttagga gtcccctcag 660
gatatagtag tttcgctttt gcatagggag ggggaaatgt agtcttatgc aatactcttg 720
tagtcttgca acatggtaac gatgagttag caacatgcct tacaaggaga gaaaaagcac 780
cgtgcatgcc gattggtgga agtaaggtgg tacgatcgtg ccttattagg aaggcaacag 840
acgggtctga catggattgg acgaaccact gaattccgea ttgcagagat attgtattta 900

agtgcctagc tcgatacaat aaacgccatt tgaccattca ccacattggt gtgcacctcc 960
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aagctggtag aggatéggtc gatcgactct agacgccacc atggccgcca-aggtécacgt 1020
ggacatcgag gccgacagcec ccttcatcaa gagcctgcag aaggecttce ccagettcga 1080
ggtggagtcc ctgcaggtga cccccaacga ccacgecaac gecagggect tcagecacct 1140
ggccaccaag ctgatcgagc aggaaaccga caaggacacc ctgatcctgg acatcggcag 1200
cgcceccctca aggtgagttt ggggaccctt gattgttett tetttttcge tattgtaaaa . 1260 .. .. ..
ttcatgttat atggaggggg caaagttttc agggtgttgt ttagaatggg aagatgtccc 1320
ttgtatcact atggaccctc atgataattt tgtttctttc actttctact ctgttgacaa 1380

ccattgtctc ctcttatttt cttttcattt tctgtaactt tttcgttaaa ctttagettg 1440

catttgtaac gaatttttaa attcactttt gtttatttgt cagattgtaa gtactttctc 1500

taatcacttt titttcaagg caatcagggt atattatatt gtacttcagc acagttttag 1560
agaacaattg ttataattaa atgataaggt agaatatttc tgcatataaa ttctggctgg 1620
cgtggaaata ttcttattgg tagaaacaac tacaccctgg tcatcatcct gectitctct 1680
ttatggttac aatgatatac actgtttgag atgaggataa aatactctga gtccaaaccg 1740
ggcccctctg ctaaccatgt tcatgectte tictttttce tacaggcgga tgatgagcac 1800
ccacaagtac cactgcgtgt gccccatgcg gagcgecgag gaccccgagce ggetggtgtg 1860
ctacgccaag aagctggcecg ccgecagegg caaggtgetg gaccgggaga tcgecggcaa 1920
gatcaccgac ctgcagaccg tgatggccac ccccgacgec gagagceccca ccttectgect 1980
gcacaccgac gtgacctgcc ggacagccgce cgaggtggec gtgtaccagg acgtgtacge 2040
cgtgcacgcc cccaccteec tgtaccacca ggccatgaag ggegtgegga ccgectactg 2100
gatcggcttc gacaccaccc ccttcatgtt cgacgcectg gccggagect accccaccta 2160
cgccaccaac tgggccgacg agcaggtgct gcaggeccgg aacatcggcec tgtgegecge 2220
cagcctgacc gagggecgge tgggcaagct gtccatcctg cggaagaage agctgaagee 2280
ctgcgacacc gtgatgttca gcgtgggcag cacactgtac accgagagec ggaagcetget 2340

gcggagcetgg cacctgecca gegtgttcca cctgaaggge aagcagagct tcacctgcag 2400
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atgcgacacc atcgtgagct gcgagggcta cgtggtgaag aaaatcacca tgtgccctgg 2460
cctgtacgge aagaccgtgg gctacgecgt gacctaccac geccgagggct ttetggtgtg 2520
caagaccacc gataccgtga agggcgagag agtgagcttc cccgtetgea cctacgtgec 2580
cagcaccatc tgcgaccaga tgaccggtat cctggccacc gatgtgacce ccgaggacge 2640
-.ccagaaactg ctggtcggec tgaaccageg gatcgtggtg aacggecgga cccageggaa .2700
caccaacacc atgaagaact acctgctgcc catcgtggec gtggecttca gcaagtggge 2760
cagagagtac aaggccgacc tggacgacga gaagcccctg ggcgtgeggg ageggagect 2820
gacctgctgce tgcetgtggg ccttcaagac ccggaagatg cacaccatgt acaagaagecc 2880
cgacacccag accatcgtga aggtgcccag cgagttcaac agcettcgtga tccccagect 2940
gtggagcacc ggcctggcca tccecegtgeg gagecggatc aagatgetge tggccaagaa 3000
aaccaagcgg gagctgatcc ccgtgetgga cgeccagcage gecagggacg ccgagcagga 3060
agagaaagag cggctggaag ccgagctgac ccgggaggcc ctgecccccc tggtgectat 3120
cgcccctgec gagaccggceg tggtggacgt ggatgtggag gaéctggaat accacgccgg 3180
agccggggtg gtggagaccc ccagatccge cctgaaggtg acageccage ccaacgacgt 3240
gctgetggge aactacgtgg tgctgtccce ccagaccgtg ctgaagagca gcaagetgge 3300
cceegtgeac cetetggecg agcaggtgaa gatcatcace cacaacggea gggecggcag 3360
ataccaggtc gacggctacg acggccgggt getgctgeca tgcggcetecg ccatcectgt 3420
gcccgagttc caggcecctga gcgagagcgce cacaatggtg tacaacgagce gggagticgt 3480
gaaccggaag ctgtaccaca ttgccgtgca cggccctagc ctgaacaccg atgaggaaaa 3540
ctacgagaaa gtgcgggccg agcggaccga tgccgagtac gtgttcgacg tggacaagaa 3600
atgctgcgtg aagcgggagg aagccagegg getggtgetg gtcggggage tgaccaacce 3660
ccecttccac gagttegect acgagggect gaagatcegg cectecegecce cctacaagac 3720
cacagtggtg ggcgtgttcg gegtgccecgg cageggeaag agegecatca tcaagtcect 3780

ggtgaccaag cacgacctgg tgacctccgg caagaaagag aactgccagg aaatcgtcaa 3840

49



cgacgtcaag aagcaccggg gcctggacat ccaggccaag acagtggaca gecatcctget 3900
gaacggctge agacgggcecg tggatatcct gtacgtggac gaggccttcg cctgccacag 3960
cggcaccctg ctggccctga tcgecetggt gaageccegg tccaaggtgg tgetgtgegg 4020
cgaccccaag cagtgcggct tcttcaacat gatgcagetg aaggtgaact tcaaccacaa 4080

. catctgcacc.gaagtgtgec acaagagcat cagccggegg tgcaccagac cegtgaccge. 4140
catcgtgtcc accctgcact acggcggeaa gatgcggacce accaacccct gcaacaagec 4200
catcatcatc gataccaccg gccagaccaa gcccaagcecc ggcgacatcg tgctgacctg 4260
cttccgegge tgggtgaage agetgcaget ggactaccgg ggeccacgagg tgatgaccge 4320
cgccgcectee cagggectga ccagaaaggg cgtgtatgee gtgcggcaga aggtgaacga 4380
gaaccccctg tacgcccctg ccagcgagcea cgtgaatgtg ctgetgacce ggaccgagga 4440
caggctggtg tggaaaaccc tggccggega cccctggatec aaggtgetgt ccaacatcce 4500
ccagggcaac ttcaccgcca ccctggaaga gtggcaggaa gagcacgaca agatcatgaa 4560
ggtgatcgag ggccétgccg ccccagtgga cgccttccag aacaaggceca acgtgtgetg 4620
ggccaagagc ctggtgcctg tgctggacac cgecggeate cggetgaceg ccgaagagtg 4680
gagcaccatc atcaccgcct tcaaagagga ccgggcectac agcccecgtgg tggeccctgaa 4740
cgagatctgc accaagtact acggcgtgga cctggacagce ggcctgttca gcgecccccaa 4800
ggtgtccctg tactacgaga acaaccactg ggacaaccgg ccaggcggca ggatgtacgg 4860
cttcaacgcec gecaccgecg ccagactgga ageccggeac acctttctga agggecagtg 4920
gcacaccggc aagcaggccg tgatcgccga gagaaagatc cagcccctgt ccgtgetgga 4980
taacgtgatc cctatcaacc ggecggcetgece ccacgecctg gtggecgagt acaagacagt 5040
gaagggcagc cgggtggagt ggctggtgaa caaagtgegg ggctaccacg tgetgetggt 5100
gtctgagtac aacctggccc tgectcggeg gagggtgacce tggcetgtece ctectgaacgt 5160
gacaggcgcc gacaggtgct acgacctgag cctgggcectg cctgeccgacg ccggeagatt 5220

cgacctggtg ttcgtgaaca tccacaccga gttcagaatc caccactacc agcagtgegt 5280
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ggaccacgcc atgaagctgc agatgetggg cggcgacgcec ctgaggcetge tgaagectgg 5340
cggcagcctg- ctgatgcggg cctacggcta cgccgacaag atctccgagg ccgtggtgtc 5400
cagcctgagc cggaagttca gctccgecag ggtgctgaga cccgactgeg tgaccagcaa 5460

cacagaagtg tttctgctgt tcagcaactt cgacaacggc aagcggecca gecaccctgca 5520

_ .ccagatgaac accaagctgt ccgecgtgta cgeccggegag gecatgcaca ccgecggatg 5580

cgcccccagce taccgggtga agcgggcecga catcgecacc tgcaccgagg ccgeegtggt 5640
gaatgccgec aatgecaggg geaccgtggg cgacggegtg tgcagggeeg tggccaaaaa 5700
gtggcccage gecticaagg gecgaggecac ccetgtggge accatcaaaa cegtgatgtg 5760
cggcagctac cccgtgatcc acgecgtgge ccccaatttc agcgecacca cagaggecga 5820
gggcgaccgg gaactggccg ccgtgtatag agcecgtggec geccgaagtga acagactgag 5880
cctgagcagce gtggcecatee ctetgetgtc caccggegtg ttcageggeg gcagggaccg 5940
gctgcagcag agcctgaacc acctgttcac cgctatggac gccaccgacg ccgacgtgac 6000
aatctactgc cgggacaaga gctgggagaa gaagatccag gaagccatcg acatgaggac 6060
cgeegtggag ctgetgaacg acgacgtgga getgacaacc gacctggtge gegtgcacce 6120
cgacagcagc ctggtgggcc ggaagggcta cagcaccacc gacggctccc tgtacagcta 6180
cttcgagggc accaagttca accaggcecgce catcgatatg gccgagatee tgaccetgtg 6240
gcccaggcetg caggaagcca acgagcagat ctgtctgtac gcecetgggeg agacaatgga 6300
caacatccgg tccaagtgcc ccgtgaacga cagcgacagce agcacccccc ctcggaccgt 6360
gecctgeetg tgcagatacg ccatgaccge cgageggate gececggetge ggagecacca 6420
ggtgaagagc atggtggtgt gcagcagctt cccectgece aagtaccacg tggatggegt 6480
gcagaaagtg aagtgcgaga aggtgctgct gttcgacccc accgtgccta gegtggtgtc 6540
ccceceggaag tacgecgcect ccaccaccga ccacagcgac agaagcectge ggggcettcga 6600
cctggactgg accaccgact ccagcagcac cgecagcgac accatgagec tgecccagect 6660

gcagagctgc gacatcgaca gcatctacga gcctatggcec cccatcgtgg tgaccgeccga 6720
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cgtgcaccct gagccagecg gcatcgecga cetggecgec gatgtgcacce cagaacccge 6780
cgaccacgtg gatctggaaa accccatccc ccctcccaga cccaagaggg ccgectacct 6840
ggccagcaga gecgecgaga ggecegtgec tgeccccaga aageccacce cageccccag 6900
aaccgccttc aggaacaagc tgeccetgac cttcggegac ticgacgage acgaggtgga 6960
-..cgccctggec .ageggceatca ccttcggega ttttgatgac gtgetgegge tgggcagage 7020
cggagcctat atcttcagca gcgacaccgg ctccggecac ctgcagcaga aaagcgtgag 7080
acagcacaac ctgcagtgcg cccagctgga cgccgtggaa gaggaaaaga tgtaccccec 7140
caagctggat accgageggg aaaagctgc't gctgctgaéa atgcagatgc accccagcga 7200
ggccaacaag agccgctacc agtctaggaa ggtggagaac atgaaggcca ccgtggtgga 7260
ccggctgacc agcggcegeca ggctgtacac aggggecgac gtgggcagaa tccctaccta 7320
cgccgtgegc taccccaggce ccgtgtacag ccccaccgtg atcgageggt tcagcagece 7380
cgacgtggcc atcgccgcect gcaatgagta cctgtctagg aactacccaa ccgtggccag 7440
ctaccagatc accgatgagt acgatgccta cctggacatg gtggacggca gcgacagcetg ?500
cctggaccgg gecaccttct gtcccgecaa getgeggtge taccccaage accacgecta 7560
tcaccagccc accgtgagaa gcgecgtgec cagecccttc cagaataccc tgcagaatgt 7620
gctggccgec gecaccaagce ggaactgcaa cgtgacccag atgagagaac tgcccacaat 7680
ggacagcgcc gtgtttaacg tggagtgctt caagagatac gcctgcagceg gcgagtactg 7740
ggaggaatac gccaagcagc ccatccggat caccaccgag aacatcacca cctacgtgac 7800
caagctgaag ggccccaagg ccgecgcecct gttcgccaag acccacaacc tggtgecect 7860
gcaggaagtg cctatggaca ggttcaccgt ggacatgaag cgggacgtga aggtgacccc 7920
tggcaccaag cacaccgagg aacggcccaa ggtgcaggtg atccaggcecg ccgagectct 7980
ggccaccgcc tatctgtgecg gcatccaccg ggagcetggtg cggeggcetga acgecgtget 8040
gaggcccaac gtgcacaccc tgttcgacat gtccgccgag\gacttcgacg ccatcatcgc 8100

cagccacttc cacccecggeg acccagtget ggaaaccgat atcgccagcet tcgacaagag 8160
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ccaggacgac agcctggecc tgaccggect gatgatcctg gaagatctgg gecgtggacca 8220
gtacctgctg gatctgatcg aggecgectt cggcgagatc agcagcetgee acctgectac 8280
cggcacccgg ttcaagttcg gcgeccatgat gaagageggc atgtttctga cectgttcat 8340
caacacagtg ctgaatatca ccatcgccag cagggtgctg gaacageggce tgaccgacag 8400
.. cgcctgegece gecttcatcg gcgacgacaa catcgtgcac.ggegtgatca gcgacaaget  8460.
gatggccgag cggtgcgeca getgggtgaa catggaagtg aagattatcg acgecgtgat 8520
gggcgaaaag cccccctact tetgeggegg cttcategtg ttcgacageg tgacacagac 8580
cgcctgcaga gtgagcgacc ccctgaageg getgttcaag ctgggcaaac ctctgacage 8640
cgaggacaag caggacgagg accggcggag ggccctgtcc gacgaggtgt ccaagtggtt 8700
ccggaccggc ctgggegecg agetggaagt ggeectgaca agecgetacg aggtggaggg 8760
ctgcaagagc atcctgatcg ctatggccacv cctggececcgg gacatcaagg cctttaagaa 8820
gctgagaggc cctgtcatce acctgtacgg cggaccccgg ctggtgcggt gagagctcge 8880
tgatcagcct cgactgtgcc ttctagttge cagccatctg ttgtttgecce ctceccecegtg 8940
ccttecttga ccctggaagg tgecactcee actgtecttt cctaataaaa tgaggaaatt 9000
g'catcgc‘:att gtctgagtag gtgtcattct attctggggg gtggggatggg gcaggacage 9060
aagggggagg attgggaaga caatagcagg catgcttaat taacaggcct tggcgegecg 9120
ggtctgggta agctctagtt ctcatgtttg acagcttatc atcgataagc tttaatgcgg 9180
tagtttagca cgaaggagtc aacatgttag aagatctcaa acgctaggta ttagaagcca 9240
acctggcgct gccaaaacac aacctggtca cgctcacatg gggcaacgtc agcgecgttg 9300
atcgcgagceg cggcegtcttt gtgatcaaac cttccggegt cgattacage gtcatgaccg 9360
ctgacgatat ggtcgtggtt agcatcgaaa ccggtgaagt ggttgaaggt acgaaaaagc 9420
cctectececga cacgcecaact caccggcetgce tctatcagge attccectee attggeggeca 9480
ttgtgcatac gcactcgcge cacgccacca tctgggcgca ggcgggtcag tcgattccag 9540

caaccggcac cacccacgcc gactatttct acggcaccat tccctgcacce cgcaaaatga 9600
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ccgacgcaga aatcaacggc gaatatgagt gggaaaccgg taacgtcatc gtagaaacct 9660
ttgaaaaaca gggtatcgat gcagcgcaaa tgcccggegt tetggtceat tcccacggee 9720
cgtttgcatg gggcaaaaat gccgaagatg cggtgcataa cgecategtg ctggaagagg 9780
tcgcttatat ggggatattc tgccgtcagt tagcgecgcea gttaccggat atgcagcaaa 9840

--- —..—Cgctgctgga taaacactat ctgcgtaage atggcgcgaa.ggeatattac gggecagtaat 9900 -
gacagcccgc ctaatgagcg ggcttttttt tccatgacca aaatccctta acgtgagttt 9960
tcgttccact gagcgtcaga ccccgtagaa aagatcaaag gatcttcttg agatectttt 10020
tttctgcgceg taatctgetg cttgcaaaca aaaaaaccac cgctaccage ggtggtttgt 10080
ttgccggatc aagagctacc aactcttttt ccgaaggtaa ctggettcag cagagcgecag 10140
ataccaaata ctgtcctict agtgtagccg tagttaggcc accacttcaa gaactctgta 10200
gcaccgccta catacctcgc tetgctaate ctgttaccag tggetgetge cagtggegat 10260
aagtcgtgtc ttaccgggtt ggactcaaga cgatagttac cggataaggc gcagcggtcg 10320
ggctgaacgg ggggttcgtgca 1'0342

<210> 6

<211> 10248

<212> DNA

<213> Attificial

<220>
<223> Plasmid phelF4A1-Nsp1234

<400> 6
cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat 60

gagaaagcgc cacgcttccc gaagggagaa aggcggacag gtatccggta agcggcaggg 120
tcggaacagg agagcgcacg agggagcttc cagggggaaa cgcctggtat ctttatagtc 180
ctgtcgggtt tcgccaccte tgacttgage gtcgattttt gtgatgcetcg tcagggggage 240
ggagcctatg gaaaaacgcc agcaacgcat cgataaaata aaagatttta tttagtctcc 300

agaaaaaggg gggaatgaaa gaccccacct gtaggtttgg caagctagcg tatacggatc 360
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ctctagctag atgatttcct tcatccetgg cacaégtcca ggcagtgtcg aatccatctc 420
tgctacaggg gaaaacaaat aacatttgag tccagtggag accgggagca gaagtaaagg 480
gaagtgataa cccccagagc ccggaagcct ctggaggctg agacctcgee ceecttgegt 540

gatagggcct acggagccac atgaccaagg cactgtcgcc tccgcacgtg tgagagtgca 600

- — -- --gggccccaag atggctgcca ggcctcgagg cctgactctt ctatgtcact tccgtaccgg - 660 -

cgagaaaggc gggccctceca gccaatgagg ctgeggggeg ggcecttcace ttgataggca 720
ctcgagttat ccaatggtéc ctgcgggcecg gagcgactag gaactaacgt catgccgagt 780
tgctgagecge cggcaggegg ggccggggceg gecaaaccaa tgegatggee ggggeggagt 840
cgggcgctct ataagttgtc gataggcggg cactccgcecce tagtttctaa ggaaccggtc 900
gccaccatgg ccgccaaggt gcacgtggac atcgaggccg acagcccctt catcaagage 960
ctgcagaagg ccttccccag cttcgaggtg gagtcecctge aggtgaccee caacgaccac 1020
gccaacgcca gggccttcag ccacctggec accaagcetga tcgagcagga aaccgacaag 1080
gacaccctga tcctggacat cggcagegcec ccctcaaggt gagtttgggg acccttgatt 1140
gttctttctt tttcgctatt gtaaaattca tgttatatgg agggggcaaa gttttcaggg 1200

tgttgtttag aatgggaaga tgtcccttgt atcactatgg accctcatga taattttgtt 1260

tctttcactt tctactctgt tgacaaccat tgtctcctct tattttcitt tcattttctg 1320

taactitttc gttaaacttt agcttgcatt tgtaacgaat tittaaattc acttttgttt 1380 .

atttgtcaga ttgtaagtac tttctctaat cactttttit tcaaggcaat cagggtatat 1440

tatattgtac ttcagcacag ttttagagaa caattgttat aattaaatga taaggtagaa 1500
tatttctgca tataaattct ggctggcgtg gaaatattct tattggtaga aacaactaca 1560
ccctggtcat catcctgcect ttetetttat ggttacaatg atatacactg titgagatga 1620
ggataaaata ctctgagtcc aaaccgggcc cctetgetaa ccatgttcat gecttettet 1680
ttttcctaca ggcggatgat gagcacccac aagtaccact gegtgtgece catgeggage 1740

gccgaggacc ccgagegget ggtgtgetac gccaagaagce tggeecgecge cageggcaag 1800
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gtgctggacc gggagatcge cggcaagatc accgacctge agaccgtgat ggccacccece 1860
gacgccgaga gecccacctt ctgectgcac accgacgtga cectgecggac agecgecgag 1920
gtggccgtgt accaggacgt gtacgccgtg cacgccccca cctecctgta ccaccaggec 1980
atgaagggcg tgcggaccgce ctactggate ggcettcgaca ccaccecctt catgttcgac 2040

- --gccectggeeg gagectacce cacctacgec accaactggg ccgacgagea ggtgetgcag.. 2100
gcccggaaca tcggectgtg cgeccgecage ctgaccgagg gecggetggg caagcetgtce 2160
atcctgcgga agaagcagct gaagecctge gacaccgtga tgttcagegt gggcagcaca 2220
ctgtacaccg agagccggaa getgetgegg agetggcacce tgcccagegt gttccacctg 2280
aagggcaagc agagcttcac ctgcagatgc gacaccatcg tgagctgcga gggctacgtg 2340
gtgaagaaaa tcaccatgtg ccctggectg tacggcaaga c’cgtgggcta cgccgtgacc 2400
taccacgccg agggctttct ggtgtgcaag accaccgata ccgtgaaggg cgagagagtg 2460
agcttccecg tetgecaccta cgtgcccage accatetgeg accagatgac cggtatcctg 2520
gccaccgatg tgacccccga ggacgceccag aaactgetgg tcggectgaa ccageggatc 2580
gtggtgaacg gccggaccca gcggaacacce aacaccat.ga agaactacct gctgcccatc 2640
gtggccgtgg ccttcagcaa gtgggccaga gagtacaagg ccgacctgga cgacgagaag 2700
cccetgggeg tgcgggageg gagectgacc tgetgetgec tgtgggectt caagaccecgg 2760
aagatgcaca ccatgtacaa gaagcccgac acccagacca tcgtgaaggt gcccagcgag 2820
ttcaacagct tcgtgatccc cagectgtgg agcaccggcec tggccatece cgtgeggage 2880
cggatcaaga tgctgctggc caagaaaacc aagcgggagc tgatcceegt gectggacgee 2940
agcagcgcca gggacgcecga gcaggaagag aaagagcggce tggaagcecga getgacccgg 3000
gaggccctgce cccceetggt gectatcgece cctgeccgaga cecggegtggt ggacgtggat 3060
gtggaggaac tggaatacca cgccggagec ggggtggtgg agacccccag atcegecetg 3120
aaggtgacag cccagcccaa cgacgtgctg ctgggcaact acgtggtgct gtccccccag 3180

accgtgctga agagcagcaa gctggccccc gtgcaccctc tggccgagea ggtgaagatc 3240
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atcacccaca acggcagggc cggcagatac caggtcgacg gectacgacgg ccgggtgetg 3300
ctgccatgeg getcegecat cectgtgeee gagttccagg cectgagega gagegecaca 3360
atggtgtaca acgagcggga gttcgtgaac cggaagctgt accacattgce cgtgcacgge 3420

cctagcctga acaccgatga ggaaaactac gagaaagtgc gggccgageg gaccgatgec 3480

- gagtacgtgt tcgacgtgga caagaaatgc tgcgtgaage.gggaggaagce cagegggetg 3540

gtgctggtcg gggagcetgac caaccccccc ttccacgagt tcgectacga gggectgaag 3600
atccggccct ccgecccecta caagaccaca gtggtgggceg tgttcggegt gecccggcage 3660
ggcaagagcg ccatcatcaa gtccetggtg accaagcacg acctggtgac ctccggcaag 3720
aaagagaact gccaggaaat cgtcaacgac gtcaagaagc accggggect ggacatccag 3780
gccaagacag tggacagcat cctgctgaac ggetgcagac gggecgtgga tatcctgtac 3840
gtggacgagg ccttcgectg ccacageggce accetgetgg cectgatcge cetggtgaag 3900
ccceggtcca aggtggtgcet gtgcggegac cccaageagt geggcettctt caacatgatg 3960
cagctgaagg tgaacttcaa ccacaacatc tgcaccgaag tgtgccacaa gagcatcagc 4020
cggcggtgca ccagacccgt gaccgecate gtgtccaccc tgcactacgg cggcaagatg 4080
cggaccacca acccctgcaa caagceccate atcatcgata ccaccggeca gaccaagece 4140
aagcccggceg acatcgtgct gacctgettc cgeggetggg tgaagcaget gecagetggac 4200
taccggggcc acgaggtgat gaccgecgece gectcccagg gectgaccag aaagggegtg 4260
tatgccgtge ggcagaaggt gaacgagaac cccctgtacg cccectgecag cgagcacgtg 4320
aatgtgctgc tgacccggac cgaggacagg ctggtgtgga aaaccctgge cggecgacccc 4380
tggatcaagg tgctgtccaa catcccccag ggcaactica ccgccaccct ggaagagtgg 4440
caggaagagc acgacaagat catgaaggtg atcgagggcc ctgccgeccc agtggacgec 4500
ttccagaaca aggccaacgt gtgctgggec aagagcectgg tgectgtget ggacaccgec 4560
ggcatccggce tgaccgccga agagtggagce accatcatca ccgecttcaa agaggaccgg 4620

gcctacagcec cegtggtgge cctgaacgag atctgcacca agtactacgg cgtggacctg 4680
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gacagcggcc tgttcagcgc ccccaaggtg tcectgtact acgagaacaa ccactgggac 4740
aaccggccag gcggcaggat gtacggcttc aacgecgeca ccgecgecag actggaagec 4800
cggcacacct tictgaaggg ccagtggcac accggcaagc aggecgtgat cgccgagaga 4860
aagatccagc ccctgteegt getggataac gtgatcecta tcaaccggeg getgecccac 4920
gccctggtgg-ccgagtacaa gacagtgaag ggcagecggg tggagtggcet ggtgaacaaa 4980 - .
gtgcggggct accacgtgct getggtgtct gagtacaacc tggécctgcc tcggcggagg 5040
gtgacctggc tgtcccectct gaacgtgaca ggcgecgaca ggtgctacga cctgagectg 5100
ggcctgeetg ccgacgecgg cagattcgac ctggtgttcg tgaacatcca caccgagttc 5160
agaatccacc actaccagca gtgcgtggac cacgccatga agctgcagat getgggegge 5220
gacgccctga ggctgetgaa gectggegge agectgetga tgegggecta cggetacgee 5280
gacaagatct ccgaggccgt ggtgtccagce ctgagccgga agttcagcetc cgecagggtg 5340
ctgagacccg actgcgtgac cagcaacaca gaagtgtttc tgctgticag caacttcgac 5400
aacggcaagc ggcccagcac cctgcaccag atgaacacca agcetgtcecge cgtgtacgec 5460
ggcgaggcca tgcacaccgce cggatgegece cccagetace gggtgaageg ggccgacatc 5520
gccacctgca ccgaggcecgce cgtggtgaat geccgccaatg ccaggggceac cgtgggcgac 5580
ggcgtgtgca gggecgtgge caaaaagtgg cccagegect tcaagggega ggecaccect 5640
gtgggcacca tcaaaaccgt gatgtgecgge agctaccccg tgatccacge cgtggcccee 5700
aatttcagcg ccaccacaga ggccgagggc gaccgggaac tggccgecgt gtatagagce 5760
gtggccgecg aagtgaacag actgagectg agcagegtgg ccatccctet getgtccace 5820
ggcgtgttca gcggcggcag ggaccggcetg cagcagagcec tgaaccacct gttcaccget 5880
atggacgcca ccgacgcecga cgtgacaatc tactgccggg acaagagetg ggagaagaag 5940
atccaggaag ccatcgacat gaggaccgcc gtggagctge tgaacgacga cgtggagetg 6000
acaaccgacc tggtgcgcegt gcaccccgac agcagcectgg tgggecggaa gggctacage 6060

accaccgacg gctccctgta cagctacttc gagggcacca agttcaacca ggeccgecatc 6120
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gatatggccg agatcctgac cetgtggece aggetgcagg aagccaacga geagatctgt 6180
ctgtacgccc tgggcgagac aatggacaac atccggtcca agtgeccegt gaacgacage 6240
gacagcagca ccccccctecg gaccgtgece tgectgtgca gatacgecat gaccgecgag 6300
cggatcgccc ggectgcggag ccaccaggtg aagagceatgg tggtgtgcag cagettccce 6360
ctgcccaagt accacgtgga tggcgtgcag aaagtgaagt gcgagaaggt getgetgtic 6420
gaccccaccg tgcctagegt ggtgtcccec cggaagtacg ccgectccac caccgaccac 6480
agcgacagaa gcctgcgggg cttcgacctg gactggacca ccgactccag cagcaccgec 6540
agcgacacca tgagcctgcc cagcctgcag agctgcgaca tcgacagcat ctacgagect 6600
atggccccca tcgtggtgac cgeccgacgtg caccctgagce cagecggceat cgecgacctg 6660
gccgccdatg tgcacccaga acccgcecgac cacgtggatc tggaaaaccc catcccccct 6720
cccagaccca agagggccgc ctacctggec agcagagcecg ccgagaggcec cgtgectgee 6780
cccagaaage ccaccccage ccccagaacce gecttcagga acaagetgec cetgaccttc 6840
ggcgacttcg acgagcacga ggtggacgcc ctggccagceg gcatcacctt cggecgatitt 6900
gatgacgtgc tgcggcetggg cagagccgga gcctatatct tcagcagega caccggetcc 6960
ggccacctgc agcagaaaag cgtgagacag cacaacctgc agtgcgcecca getggacgec 7020
gtggaagagg aaaagatgta cccccccaag ctggataccg agcgggaaaa getgetgetg 7080
ctgaaaatgc agatgcaccc cagcgaggcc aacaagagcc gctaccagtc taggaaggtg 7140
gagaacatga aggccaccgt ggtggaccgg ctgaccagcg gecgecaggct gtacacaggg 7200
gccgacgtgg gcagaatccc tacctacgec gtgegetace ccaggcccgt gtacagcccc 7260
accgtgatcg agcggttcag cagccccgac gtggccatcg ccgectgcaa tgagtacctg 7320
tctaggaact acccaaccgt ggccagctac cagatcaccg atgagtacga tgcctacctg 7380
gacatggtgg acggcagcga cagctgcctg gaccgggcca ccttetgtce cgeccaagetg 7440
cggtgctacc ccaagcacca cgcctatcac cagcccaccg tgagaagege cgtgeccage 7500

cccttccaga ataccetgea gaatgtgetg gecgecgeca ccaageggaa ctgcaacgtg 7560
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acccagatga gagaactgcc cacaatggac agcgcecegtgt ttaacgtgga gtgcttcaag 7620
agatacgcct gcagcggcga gtactgggag gaatacgcca agcagcccat ccggatcacc 7680
accgagaaca tcaccaccta cgtgaccaag ctgaagggcc ccaaggecge cgecctgttc 7740
gccaagaccc acaacctggt gcccctgcag gaagtgcecta tggacaggtt caccgtggac 7800
-——atgaagcggg acgtgaaggt gacccctgge accaagcaca ccgaggaacg gcccaaggtg 7860
caggtgatcc aggccgcecga gectetggec accgectate tgtgcggeat ccaccgggag 7920
ctggtgcggce ggctgaacgce cgtgctgagg cccaacgtge acaccctgtt cgacatgtce 7980
gccgaggact tcgacgccat catcgccagce cacttccacc ccggecgaccce agtgctggaa 8040
accgatatcg ccagcttcga caagagccag gacgacagcc tggccctgac cggectgatg 8100
atcctggaag atctgggegt ggaccagtac ctgctggatce tgatcgagge cgecttcgge 8160
gagatcagca gctgccacct gcctaccgge acccggttca agttcggege catgatgaag 8220
agcggcatgt ttctgaccct gttcatcaac acagtgctga atatcaccat cgccagcagg 8280
gtgctggaac agcggctgac cgacagcegcec tgecgecgect tcatcggega cgacaacatc 8340
gtgcacggceg tgatcagcga caagctgatg geccgageggt gecgecagetg ggtgaacatg 8400
gaagtgaaga ttatcgacgc cgtgatgggc gaaaagcccc cctacttctg cggeggcettc 8460
atcgtgttcg acagcgtgac acagaccgcc tgcagagtga gcgaccccct gaageggetg 8520
ttcaagctgg gcaaacctct gacagccgag gacaagcagg acgaggaccg gcggagggec 8580
ctgtccgacg aggtgtccaa gtggttccgg accggectgg gecgecgagcet ggaagtggee 8640
ctgacaagcc gctacgaggt ggagggctge aagagcatcec tgatcgcetat ggccaccctg 8700
gcccgggaca tcaaggcectt taagaagcetg agaggcecctg tcatccacct gtacggcgga 8760
ccecggetgg tgecggtgaga getcgetgat cagectegac tgtgecttct agttgeccage 8826
catctgttgt ttgcccctcee ceccgtgcectt cettgacccet ggaaggtgee actcccactg 8880

tcctttccta ataaaatgag gaaattgcat cgeattgtct gagtaggtgt cattctattc 8940

tg9999gtgg gatggggcag gacagcaagg gggaggatty ggaagacaat agcaggcatg 9000
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cttaattaac aggccttggc gcgecgggte tgggtaagct ctagttctca tgtttgacag 9060
cttatcatcg ataagcttta atgcggtagt ttagcacgaa ggagtcaaca tgttagaaga 9120
tctcaaacgc taggtattag aagccaacct ggcgcetgcca aaacacaacc tggtcacget 9180
cacatggggc aacgtcagceg ccgttgatcg cgagecgeggce gtctttgtga tcaaaccttc 9240
-cggcgtcgat tacagcgtca tgaccgctga cgatatggtc.,gtggttagca tcgaaaccgg .9306 -
tgaagtggtt gaaggtacga aaaagccctc ctccgacacg ccaactcacc ggctgctcta 9360
tcaggcattc ccctccattg gcggceattgt gcatacgcac tcgecgecacg ccaccatetg 9420
ggcgcaggceg ggtcagtcga ttccagcaac cggcaccacc cacgecgact atttctacgg 9480
caccattccc tgcacccgca aaatgaccga cgcagaaatc aacggcgaat atgagtggga 9540
aaccggtaac gtcatcgtag aaacctitga aaaacagggt atcgatgcag cgcaaatgcc 9600
cggcgttctg gtccattccc acggeccgtt tgcatgggge aaaaatgecg aagatgeggt 9660
gcataacgcc atcgtgctgg aagaggtcgc ttatatgggg atattctgec gtcagttage 9720
gccgceagtta ccggatatgec agcaaacgct gctggataaa cactatctge gtaagcatgg 9780
cgcgaaggca tattacgggc agtaatgaca gcccgcectaa tgagcgggct ttttttcca 9840
tgaccaaaat cccttaacgt gagttttcgt tccactgagc gtcagacccc gtagaaaaga 9900
tcaaéggatc ttcttgagat cctttttttc tgcgcgtaat ctgetgcttg caaacaaaaa 9960
aaccaccgct accagcggtg gtttgtttgc cggatcaaga gctaccaact ctttttccga 10020
aggtaactgg cttcagcaga gcgcagatac caaatactgt ccttctagtg tagccgtagt 10080
taggccacca cttcaagaac tctgtagcac cgcctacata cctcgetcetg ctaatectgt 10140
taccagtggc tgctgccagt ggcgataagt cgtgtcttac cgggttggac tcaagacgat 10200
agttaccgga taaggcgcag cggtcgggcet gaacgggggag ttcgtgea 10248
<210> 7

<211> 10258

<212> DNA
<213> Artificial
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<220>
<223> Plasmid phEF1aHTLV-Nsp1234

<400> 7
cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat 60

gagaaagcgc cacgcttccc gaagggagaa aggcggacag gtatccggta agcggcaggg 120

_ tcggaacagg agagcgcacg agggagcttc cagggggaaa cgcctggtat ctttatagtc. 180... .. .. .

ctgtcgggtt tcgeccaccte tgacttgage gtcgattttt gtgatgetcg tcagggggge 240
ggagcctatg gaaaaacgcc agcaacgcat cgataaaata aaagatttta tttagtctcc 300
agaéaaaggg gggaatgaaa gaccccacct gtaggtitgg caagctagcg tatacggatc 360
ctctagctag agctceggtg ccegtcagtg ggcagagege acatcgecca cagtccececga 420
gaagttgggg ggaggggtcg gcaattgaac cggtgcctag agaaggtgge gcggggtaaa 480
ctgggaaagt gatgtcgtgt actggctceg cetttttcce gagggtgggg gagaaccgta 540
tataagtgca gtagtcgecg tgaacgttct ttttcgcaac gggtttgccg ccagaacaca 600
gctgaagctt cgaggggctc gcatctctce ttcacgegec cgecgeccta cctgaggecg 660
ccatccacgc cggttgagtc gegttctgee geetccegcece tgtggtgect cetgaactge 720
gtccgeegte taggtaagtt taaagcetcag gtcgagaccg ggectttgte cggegetcee 780
ttggagccta cctagactca gecggcetcete cacgcetttge ctgaccetge ttgetcaact 840
ctacgtcttt gtttcgtttt ctgttctgcg ccgttacaga tccaagetgt gaccggegee 900
tactccggtc gccaccatgg ccgccaaggt gcacgtggac atcgaggecg acageccctt 960
catcaagagc ctgcagaagg ccttccccag cttcgaggtg gagtccetge aggtgaccece 1020
caacgaccac gccaacgcca gggccttcag ccacctggcc accaagctga tcgagcagga 1080
aaccgacaag gacaccctga tcétggacat cggcagcgcc ccctcaaggt gagtttgggg 1140
acccttgatt gttctttctt titcgctatt gtaaaattca tgttatatgg agggggcaaa 1200
gttttcaggg tgttgtttag aatgggaaga tgtcccttgt atcactatgg accctcatga 1260

taatittgtt tctitcactt tctactctgt tgacaaccat tgtctcctct tattttcttt 1320
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tcattttctg taactttttc gttaaacttt agcttgcatt tgtaacgaat ttttaaattc 1380

acttttgttt atttgtcaga ttgtaagtac tttctctaat cacttttttt tcaaggcaat 1440

cagggtatat tatattgtac ttcagcacag ttttagagaa caattgttat aattaaatga 1500
taaggtagaa tatttctgca tataaattct ggctggcgtg gaaatatict tattggtaga 1560
aacaactaca ccctggtcat catcctgect ttctctttat ggttacaatg atatacactg -1620... . .. . .. ... o .
tttgagatga ggataaaata ctctgagtcc aaaccgggcc cctctgetaa ccatgticat 1680
gccttcttct ttttcctaca ggcggatgat gagcacccac aagtaccact gegtgtgece 1740
catgcggagc geccgaggacc ccgageggcet ggtgtgetac geccaagaagce tggecgecge 1800
cagcggcaag gtgctggacc gggagatcge cggcaégatc accgacctgc agaccgtgat 1860
ggccacccece gacgecgaga gecccacctt ctgectgecac accgacgtga cctgecggac 1920
agccgcecgag gtggecgtgt accaggacgt gtacgecgtg cacgceccccea cctecetgta 1980
ccaccaggcc atgaagggcg tgcggaccgc ctactggatc ggcticgaca ccaccecectt 2040
catgttcgac gccctggcecg gagectaccc cacctacgec accaactggg ccgacgagca 2100
ggtgctgéag gcccggaaca tcggectgtg cgecgecagce ctgaccgagg gecggetggg 2160
caagctgtcc atcctgcgga agaagcagct gaagccctgc gacaccgtga tgttcagegt 2220
gggcagcaca ctgtacaccg agagccggaa gctgetgegg agetggcacc tgecccagegt 2280
gttccacctg aagggcaagc agagcttcac ctgcagatgc gacaccatcg tgagectgcga 2340
gggctacgtg gtgaagaaaa tcaccatgtg ccctggectg tacggcaaga cegtgggeta 2400
cgccgtgacc taccacgccg agggctttct ggtgtgcaag accaccgata ccgtgaaggg 2460
cgagagagtg agcttccccg tetgcaccta cgtgeccage accatctgeg accagatgac 2520
cggtatcctg gccaccgatg tgacccccga ggacgeccag aaactgetgg tcggectgaa 2580
ccagcggatc gtggtgaacg gccggaccca gcggaacacc aacaccatga agaactacct 2640
gctgcccate gtggeegtgg ccttcagcaa gtgggcecaga gagtacaagg ccgacctgga 2700

cgacgagaag cccctgggceg tgcgggageg gagectgacce tgetgetgec tgtgggectt 2760
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caagacccgg aagatgcaca ccatgtacaa gaagcccgac acccagacca tegtgaaggt 2820
gcccagcegag ttcaacagct tcgtgatcce cagectgtgg agcaccggcec tggccatcec 2880
cgtgcggage cggatcaaga tgectgctgge caagaaaacc aagcgggagce tgatcccegt 2940
gctggacgec agcagegeca gggacgccga gcaggaagag aaagagegge tggaageecga 3000
gctgaccecgg gaggecctge cceceeetggt gectatcgee.cetgecgaga cecggegtggt ..3060 - L .
ggacgtggat gtggaggaac tggaatacca cgccggagcc ggagtggtgg agacccccag 3120
atccgcecctg aaggtgacag cccagcccaa cgacgtgetg ctgggcaact acgtggtget 3180
gtccececcag accgtgetga agagcagcaa getggecccce gtgecaccecte tggeccgageca 3240
ggtgaagatc atcacccaca acggcagggce cggcagatac caggtcgacg gectacgacgg 3300
ccgggatgetg ctgecatgeg getccgecat cectgtgece gagttccagg ccctgagecga 3360
gagcgccaca atggtgtaca acgagcggga gttcgtgaac cggaagcetgt accacattgc 3420
cgtgcacggc cctagectga acaccgatga ggaaaactac gagaaagtge gggccgageg 3480
gaccgatgcc gagtacgtgt tcgacgtgga caagaaatgc tgcgtgaagc gggaggaagc 3540
cagcgggcetg gtgetggtcg gggagetgac caaccccccc ttccacgagt tegectacga 3600
gggcectgaag atccggecct ccgeccccta caagaccaca gtggtgggceg tgttcggegt 3660
gcccggeage ggcaagagceg ccatcatcaa gtceetggtg accaagcacg acctggtgac 3720
ctccggcaag aaagagaact gccaggaaat cgtcaacgac gtcaagaagc accggggect 3780
ggacatccag gccaagacag tggacagcat cctgctgaac 'ggctgcagac gggccgtgga 3840
tatcctgtac gtggacgagg ccttcgectg ccacageggce accetgetgg ccctgatcge 3900
cctggtgaag ccccggtcca aggtggtgcet gtgcggegac cccaagecagt geggcttett 3960
caacatgatg cagctgaagg tgaacttcaa ccacaacatc tgcaccgaag tgtgccacaa 4020
gagcatcagc cggcggtgca ccagacccgt gaccgccate gtgtccaccc tgcactacgg 4080
Ccggcaagatg cggaccacca acccctgcaa caagcccatc atcatcgata ccaccggcca 4140

gaccaagccc aagcccggceg acatcgtget gacctgettc cgeggetggg tgaagcaget 4200
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gcagctggac taccggggece acgaggtgat gaccgecgec gectcecagg gectgaccag 4260
aaagggcgtg tatgccgtge ggcagaaggt gaacgagaac cccctgtacg ccectgccag 4320
cgagcacgtg aatgtgctge tgacccggac cgaggacagg ctggtgtgga aaaccetgge 4380
cggcgacccc tggatcaagg tgctgtccaa catcccécag ggcaacttca ccgccaccct 4440

- —.ggaagagtgg caggaagagc acgacaagat catgaaggtg atcgagggcc ctgccgecce 4500.. - -
agtggacgcc ttccagaaca aggccaacgt gtgctgggec aagagcectgg tgeetgtget 4560
ggacaccgcc ggcatccggce tgaccgecga agagtggagce accatcatca ccgecttcaa 4620
agaggaccgg gcctacagcc ccgtggtgge cctgaacgag atctgcacca agtactacgg 4680
cgtggacctg gacagcggcc tgttcagecge ccccaaggtg tccctgtact acgagaacaa 4740
ccactgggac aaccggccag gcggcaggat gtacggcttc aacgccgeca ccgecgeccag 4800
actggaagcc cggcacacct tictgaaggg ccagtggcac accggcaagce aggccgtgat 4860
cgccgagaga aagatccage cectgtcegt getggataac gtgatcccta tcaaccggeg 4920
gctgecccac geectggtgg ccgagtacaa gacagtgaag ggcagecggg tggagtgget 4980
ggtgaacaaa gtgcggggct accacgtget getggtgtet gagtacaace tggecctgee 5040
tcggcggagg gtgacctggce tgtccectet gaacgtgaca ggegecgaca ggtgetacga 5100
cctgagcectg ggectgectg ccgacgeecgg cagattcgac ctggtgttcg tgaacatcca 5160
caccgagttc agaatccacc actaccagca gtgcgtggac cacgccatga agetgcagat 5220
gctgggeggce gacgecectga ggcetgetgaa gectggegge agectgetga tgegggecta 5280
cggctacgec gacaagatct ccgaggeegt ggtgtccage ctgagecgga agttcagete 5340
cgccagggtg ctgagacccg actgegtgac cagcaacaca gaagtgtttc tgctgticag 5400
caacttcgac aacggcaagc ggcccagceac cctgcaccag atgaacacca agetgtccge 5460
cgtgtacgcc ggcgaggceca tgcacaccge cggatgecgece cccagetace gggtgaageg 5520
ggccgacatc gccacctgca ccgaggecgce cgtggtgaat gccgecaatg ccaggggcac 5580

cgtgggcgac ggcgtgtgca gggecgtgge caaaaagtgg cccagegcect tcaagggcga 5640
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ggccacccct gtgggcacca tcaaaaccgt gatgtgeggce agctaccccg tgatccacge 5700
cgtggccccc aatttcagcg ccaccacaga ggccgagggce gaccgggaac tggeegecgt 5760
gtatagagcc gtggccgecg aagtgaacag actgagcectg agcagegtgg ccatcectet 5820

gctgtccacc ggegtgttca gcggeggeag ggaccggcetg cagcagagec tgaaccacct 5880

. .gttcaccgct atggacgcca ccgacgcecga cgtgacaatc tactgccggg acaagagetg .5940. ..~ . . ..

ggagaagaag atccaggaag ccatcgacat gaggaccgec gtggagetge tgaacgacga 6000
cgtggagctg acaaccgacc tggtgcgegt gcaccccgac agcagectgg tgggécggaa 6060
gggctacagc accaccgacg gcetcectgta cagctacttc gagggcacca agttcaacca 6120
ggccgccatc gatatggccg agatcctgac cetgtggecc aggcetgcagg aagccaacga 6180
gcagatctgt ctgtacgccc tgggcgagac aatggacaac atccggtcca agtgccecegt 6240
gaacgacagc gacagcagca ccccccectecg gaccgtgecc tgectgtgca gatacgeccat 6300
gaccgccgag cggatcgecce ggetgecggag ccaccaggtg aagageatgg tggtgtgcag 6360
cagcttcccc ctgcccaagt accacgtgga tggcgtgcag aaagtgaagt gcgagaaggt 6420
gctgcetgttc gaccccaccg tgectagegt ggtgtccecce cggaagtacg cecgectccac 6480
caccgaccac agcgacagaa gcctgcgggg cttcgacctg gactggacca ccgacfccag 6540
cagcaccgcc agcgacacca tgagcctgec cagectgcag agctgcgaca tcgacagcat 6600
ctacgagcct atggccccca tcgtggtgac cgeccgacgtg caccctgage cagecggeat 6660
cgccgacctg gecgecgatg tgcacccaga acccgecgac cacgtggate tggaaaacce 6720
catcccccct cccagaccca agagggcecgce ctacctggec agcagagecg ccgagaggec 6780
cgtgcctgec cccagaaagc ccaccccagce ccccagaacc gecttcagga acaagetgee 6840
cctgaccttc ggcgacttcg acgagcacga ggtggacgcc ctggccagceg gecatcacctt 6900
cggcgatttt gatgacgtgc tgcggctggg cagagccgga gcctatatct tcagcagcga 6960
caccggctcc ggccacctge agcagaaaag cgtgagacag cacaacctge agtgcgccca 7020

gctggacgec gtggaagagg aaaagatgta cccccccaag ctggataccg agcgggaaaa 7080
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gctgctgetg ctgaaaatgc agatgcacce cagcgaggec aacaagagcec gctaccagtc 7140
taggaaggtg gagaacatga aggccaccgt ggtggaccgg ctgaccagcg gcgecagget 7200
gtacacaggg gccgacgtgg gcagaatccc tacctacgec gtgecgetace ccaggeeccgt 7260

gtacagccce accgtgatcg ageggttcag cagccccgac gtggecatcg ccgectgcaa 7320

--— - —-lgagtacctg tctaggaact acccaaccgt ggccagctac.cagatcaccg atgagtacga.. 7380 . . . ... .. - . .

tgcctacctg gacatggtgg acggcagega cagetgectg gaccgggceca ccttetgtcc 7440
cgccaagctg cggtgctacc ccaagcacca cgcctatcac cagcccaccg tgagaagege 7500
cgtgcccagce cccttccaga ataccctgca gaatgtgctg gccgecgeca ccaagcggaa 7560
ctgcaacgtg acccagatga gagaactgcc cacaatggac agcgecgtgt ttaacgtgga 7620
gtgcttcaag agatacgcct gcagcggega gtactgggag gaatacgcca agcagceccat 7680
ccggatcacc accgagaaca tcaccaccta cgtgaccaag ctgaagggcc ccaaggcecgc 7740
cgccctgttc gccaagacce acaacctggt gecectgcag gaagtgecta tggacaggtt 7800
caccgtggac atgaagcggg acgtgaaggt gacccctggce accaagcaca ccgaggaacg 7860
gcccaaggtg caggtgatce aggccgecga gectetggee accgcectate tgtgeggeat 7920
ccaccgggag ctggtgcgge ggctgaacgce cgtgetgagg cccaacgtge acaccetgtt 7980
cgacatgtcc gccgaggact tcgacgecat catcgeccage cacttccace ccggegacce 8040
agtgctggaa accgatatcg ccagcttcga caagagccag gacgacagcec tggecctgac 8100
cggcctgatg atcctggaag atctgggegt ggaccagtac ctgetggate tgatcgagge 8160
cgccttcgge gagatcagca getgccacct gectaccgge acceggttca agttcggege 8220
catgatgaag agcggcatgt ttctgaccct gttcatcaac acagtgctga atatcaccat 8280
cgccagcagg gtgetggaac agcggcetgac cgacagcegcec tgegecgcect tcatcggecga 8340
cgacaacatc gtgcacggcg tgatcagcga caagctgatg gccgageggt gecgecagetg 8400
ggtgaacatg gaagtgaaga ttatcgacgc cgtgatgggc gaaaagcccc cctacttctg 8460

cggcggcttc atcgtgttcg acagegtgac acagaccgcec tgcagagtga gcgaccccct 8520
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gaagcggctg ttcaagctgg gcaaacctct gacagccgag gacaagcagg acgaggaccg 8580
gcggagggcc ctgtccgacg aggtgtccaa gtggttccgg accggectgg gegecgaget 8640
ggaagtggcc ctgacaagcc gctacgaggt ggagggcetge aagagceatcc tgatcgctat 8700

ggccaccctg gecccgggaca tcaaggectt taagaagetg agaggcecctg tcatccacct 8760

---- ---gtacggcgga ccccggcetgg tgcggtgaga getcgetgat cagectcgac.tgtgecttct...8820

agttgccagc catctgttgt ttgcccctce ccegtgectt cettgaccct ggaaggtgee 8880
actcccactg tcctttccta ataaaatgag gaaattgcat cgcattgtct gagtaggtgt 8940
cattctattc tggggggtgg ggtggggcag gacagcaagg gggaggattg ggaagacaat 9000
agcaggcatg cttaattaac aggccttggc gcgccgggtc tgggtaagct ctagtictca 9060 -
tgtttgacag cttatcatcg ataagcttta atgcggtagt ttagcacgaa ggagtcaaca 9120
tgttagaaga tctcaaacgc taggtattag aagccaacct ggcgetgcca aaacacaacc 9180
tggtcacgct cacatggggce aacgtcageg ccgttgatcg cgagegegge gtctttgtga 9240
tcaaaccttc cggcgtcgat tacagegtca tgaccgetga cgatatggte gtggttagca 9300
tcgaaaccgg tgaagtggtt gaaggtacga aaaagccctc ctccgacacg ccaactcacc 9360
ggctgctcta tcaggcattc cccteccattg gcggcattgt gcatacgcac tcgcgccacg 9420
ccaccatctg ggcgcaggceg ggtcagtcga ttccagcaac cggcaccacc cacgecgact 9480
atttctacgg caccattccc tgcacccgca aaatgaccga cgcagaaatc aacggcgaat 9540
atgagtggga aaccggtaac gtcatcgtag aaacctttga aaaacagggt atcgatgcag 9600
cgcaaatgcc cggcgttetg gtccattccec acggececgtt tgcatgggge aaaaatgecg 9660
aagatgcggt gcataacgcc atcgtgctgg aagaggtcgc ttatatgggg atattctgecc 9720
gtcagttagc gccgceagtta ccggatatgc agcaaacgct gectggataaa cactatctge 9780
gtaagcatgg cgcgaaggca tattacgggc agtaatgaca gcccgcectaa tgagcggget 9840
tttttttcca tgaccaaaat cccttaacgt gagttttcgt tccactgage gtcagaccce 9900

gtagaaaaga tcaaaggatc ttcttgagat cctttttttc tgcgcgtaat ctgetgettg 9960
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caaacaaaaa aaccaccgct accagcggtg gtttgtttgc cggatcaaga gctaccaact 10020
ctttttccga aggtaactgg cttcagcaga gcgcagatac caaatactgt ccttctagtg 10080
tagccgtagt taggccacca cttcaagaac tctgtagcac cgectacata cctcgetetg 10140

ctaatcctgt taccagtggc tgctgccagt ggcgataagt cgtgtcttac cgggttggac 10200

- tcaagacgat agttaccgga taaggcgcag cggtcgggcet gaacgggggg ttegtgeca. 10258 R
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