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SEQUENCE LISTING

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 24

32

<212> PRT

<213> Semliki Forest Virus replicase

400> 1
Met Ala
1
Lys Ser
Val Thr
Thr Lys
50
lle Gly
Cys Val

Tyr Ala

Ile Ala

Ala

Leu

Pro

35

Leu

Ser

Cys

Lys

Gly

Lys

Gln

20

Asn

Ile

Ala

Pro

Lys

100
Lys

Val

Lys

Asp

Glu

Pro

Met

85

Leu

Ile

His

Ala

His

Gln

ser

70

Arg

Ala

Thr

Val

Phe

Ala

Glu

55

Arg

Ser

Ala

Asp

Asp

Pro

Asn

40

Thr

Arg

Ala

Ala

Leu

Ile

Ser

25

Ala

Asp

Met

Glu

Ser

105
Gln

Glu

10

Phe

Arg

Lys

Met

Asp

90

Gly

Thr

Ala

Glu

Ala

Asp

Ser

75

Pro

Lys

Val

Asp

Val

Phe

Thr

60

Thr

Glu

Val

Met

Ser

Glu

Ser

45

Leu

His

Arg

Leu

Ala

Pro

Ser

30

His

Tle

Lys

Leu

Asp

110
Thr

Phe

15

Leu

Leu

Leu

Tyr

Val

95

Arg

Pro

Ile

Gln

Ala

Asp

His

80

Cys

Glu

Asp



Ala

Ala

145

Thr

.
Li

Tyr

Arg

Lys

225

Met

Arg

Phe

Lys

Ala

305

Ser

Pro

Thr

Glu

130

Ala

Ser

Gly

Pro

Asn

210

Leu

Phe

Ser

Thr

Lys

290

val

Val

Thr

Glu

Asn

370

Pro

Asp

Cys

115

Ser

Glu

Leu

Phe

Thr

195

Tle

Ser

Ser

Trp

Cys

275

Ile

Thr

Lys

Tle

Asp

355

Gly

Ile

Leu

Cys

Pro

Val

Tyr

Asp

180

Tyr

Gly

Ile

Val

His

260

Arg

Thr

Tyr

Gly

Cys

340

Ala

Arg

Val

Asp

Cys

Thr

Ala

His

165

Thr

Ala

Leu

Leu

Gly

245

Leu

Cys

Met

His

Glu

325

Asp

Gln

Thr

Ala

Asp

405

Leu

Phe

Val

150

Gln

Thr

Thr

Cys

Arg

230

Ser

Pro

Asp

Cys

Ala

310

Arg

Gln

Lys

Gln

Val

390

Glu

Trp

Cys

135

Tyr

Ala

Pro

Asn

Ala

215

Lys

Thr

Ser

Thr

Pro

295

Glu

Val

Met

Leu

Arg

375

Ala

Lys

Ala

120

Leu

Gln

Met

Phe

Trp

200

Ala

Lys

Leu

Val

Ile

280

Gly

Gly

Ser

Thr

Leu

360

Asn

Phe

Pro

Phe

His

Asp

Lys

Met

185

Ala

Ser

Gln

Tyr

Phe

265

Val

Leu

Phe

Phe

Gly

345

Val

Thr

Ser

Leu

Lys

Thr

Val

Gly

170

Phe

Asp

Leu

Leu

Thr

250

His

Ser

Tyr

Leu

Pro

330

Ile

Gly

Asn

Lys

Gly

410
Thr

Asp

Tyr

155

Val

Asp

Glu

Thr

Lys

235

Glu

Leu

Cys

Gly

Val

315

val

Leu

Leu

Thr

Trp

395

Val

Arg

Val

140

Ala

Arg

Ala

Gln

Glu

220

Pro

Ser

Lys

Glu

Lys

300

Cys

Cys

Ala

Asn

Met

380

Ala

Arg

Lys

125
Thr

Val

Thr

Leu

Val

205

Gly

Cys

Arg

Gly

Gly

285

Thr

Lys

Thr

Thr

Gln

365

Lys

Arg

Glu

Met

Cys

His

Ala

Ala

190

Leu

Arg

Asp

Lys

Lys

270

Tyr

Val

Thr

Tyr

Asp

350

Arg

Asn

Glu

Arg

His

Arg

Ala

Tyr

175

Gly

Gln

Leu

Thr

Leu

255

Gln

Val

Gly

Thr

Val

335

Val

Ile

Tyr

Tyr

ser

415
Thr

Thr

Pro

160

Trp

Ala

Ala

Gly

Val

240

Leu

Ser

Val

Tyr

Asp

320

Pro

Thr

Val

Leu

Lys

400

Leu

Met




m Vs

Asn

val

465

Leu

Glu

Leu

Glu

Ser

545

Tyr

Pro

Arg

Pro

Ser

625

Tyr

Tyr

Val

Leu

Lys

Ser

450

Arg

Ile

Lys

Val

Glu

530

Ala

vVal

Val

Ala

Cys

610

Ala

His

Glu

Asp

Val

690

Leu

Phe

Lys

435

Phe

Ser

Pro

Glu

Pro

515

Leu

Leu

Val

His

Gly

595

Gly

Thr

Tle

Lys

Lys

675

Gly

Lys

Gly

420

Pro

Val

Arg

Val

Arg

500

Ile

Glu

Lys

Leu

Pro

580

Arg

Ser

Met

Ala

Val

660

Lys

Glu

Ile

Val

Asp

Ile

Ile

Leu

485

Leu

Ala

Tyr

Val

Ser

565

Leu

Tyr

Ala

Val

Val

645

Arg

Cys

Leu

Arg

Pro

Thr

Pro

Lys

470

Asp

Glu

Pro

His

Thr

550

Pro

Ala

Gln

Ile

Tyr

630

His

Ala

Cys

Thr

Pro

710
Gly

Gln

Ser

455

Met

Ala

Ala

Ala

Ala

535

Ala

Gln

Glu

Val

Pro

615

Asn

Gly

Glu

Val

Asn

695

Ser

Ser

Thr

440

Leu

Leu

Ser

Glu

Glu

520

Gly

Gln

Thr

Gln

Asp

600

Val

Glu

Pro

Arg

Lys

680

Pro

Ala

Gly

425
Ile

Trp

Leu

Ser

Leu

505

Thr

Ala

Pro

Val

Val

585

Gly

Pro

Arg

Ser

Thr

665

Arg

Pro

Pro

Lys

Val

Ser

Ala

Ala

490

Thr

Gly

Gly

Asn

Leu

570

Lys

Tyr

Glu

Glu

Leu

650

Asp

Glu

Phe

Tyr

Ser

Lys

Thr

Lys

475

Arg

Arg

Val

Val

Asp

555

Lys

Ile

Asp

Phe

Phe

635

Asn

Ala

Glu

His

Lys

715
Ala

Val

Gly

460

Lys

Asp

Glu

Val

Val

540

Val

Ser

Ile

Gly

Gln

620

Val

Thr

Glu

Ala

Glu

700

Thr

Ile

Pro

445

Leu

Thr

Ala

Ala

Asp

525

Glu

Leu

Ser

Thr

Arg

605

Ala

Asn

Asp

Tyr

Ser

685

Phe

Thr

Ile

430

Ser

Ala

Lys

Glu

Leu

510

Val

Thr

Leu

Lys

His

590

Val

Leu

Arg

Glu

Val

670

Gly

Ala

Val

Lys

Glu

Ile

Arg

Gln

495

Pro

Asp

Pro

Gly

Leu

575

Asn

Leu

Ser

Lys

Glu

655

Phe

Leu

Tyr

Val

Ser

Phe

Pro

Glu

480

Glu

Pro

Val

Arg

Asn

560

Ala

Gly

Leu

Glu

Leu

640

Asn

Asp

Val

Glu

Gly

720

Leu



Val

Glu

Ile
785

Ala

Arg
Gly
865

Thr

Phe

Ala

Glu

945

Lys

Gln

Lys

Gln

Asp

Thr

Ile

Thr

770

Leu

Leu

Pro

Asn

Cys

850

Lys

Thr

Arg

Met

Val

930

His

Thr

Gly

Ile

Asn

1010

Thr

Lys

Val

155

Val

Tyr

Ile

Lys

His

835

Thr

Met

Gly

Gly

Thr

915

Arg

Val

Leu

Asn

Met

995

Lys

Ala

His

740

Asn

Asp

Val

Ala

Gln

820

Asn

Arg

Arqg

Gln

Trp

900

Ala

Gln

Asn

Ala

Phe

980

Lys

Ala

Gly

725
Asp

Asp

Ser

Asp

Leu

805

Cys

Ile

Pro

Thr

Thr

885

Val

Ala

Lys

Val

Gly

965

Thr

Val

Asn

Ile

Leu

Val

Ile

Glu

790

Val

Gly

Cys

Val

Thr

870

Lys

Lys

Ala

Val

Leu

950

Asp

Ala

Ile

Val

Arg

Val

Lys

Leu

775

Ala

Lys

Phe

Thr

Thr

855

Asn

Pro

Gln

Ser

Asn

935

Leu

Pro

Thr

Glu

Cys
1015

Thr

Lys

760

Leu

Phe

Pro

Phe

Glu

840

Ala

Pro

Lys

Leu

Gln

920

Glu

Thr

Trp

Leu

Gly

1000
Trp

Ser

745

His

Asn

Ala

Arg

Asn

825

Val

Ile

Cys

Pro

Gln

905

Gly

Asn

Arg

Ile

Glu

985

Pro

Ala

Leu Thr Ala

730
Gly

Arg

Gly

Cys

Ser

810

Met

Cys

Val

Asn

Gly

890

Leu

Leu

Pro

Thr

Lys

970

Glu

Ala

Lys

Glu

Lys

Gly

Cys

His

795

Lys

Met

His

Ser

Lys

875

Asp

Asp

Thr

Leu

Glu

955

Val

Trp

Ala

Ser

Glu

Lys

Leu

Arg

780

Ser

Val

Gln

Lys

Thr

860

Pro

Ile

Tyr

Arg

Tyr

940

Asp

Leu

Gln

Pro

Glu

Asp

765

Arg

Gly

Val

Leu

Ser

845

Leu

Ile

Val

Arg

Lys

925

Ala

Arg

Ser

Glu

Asn

750

Ile

Ala

Thr

Leu

Lys

830

Ile

His

Tle

Leu

Gly

910

Gly

Pro

Leu

Asn

Glu
990

735
Cys

Gln

Val

Leu

Cys

815

Val

Ser

Tyr

Ile

Thr

895

His

Val

Ala

Val

Ile

975

His

Val Asp Ala

1005

Leu Val Pro

1020

Trp Ser Thr

Val

Ile

Gln

Ala

Asp

Leu

800

Gly

Asn

Arg

Gly

Asp

880

Cys

Glu

Tyr

Ser

Trp

960

Pro

Asp

Phe

Leu

Ile



1025

Glu Ile Cys

Ser Ala Pro
1075
Arg Pro Gly
1090
Leu Glu Ala
1105

1030 1035
Thr Ala Phe Lys Glu Asp Arg Ala Tyr Ser Pro Val Val Ala Leu Asn

1045
Thr Lys Tyr
1060
Lys Val Ser

Gly Arg Met

Arg His Thr

1110

1050

1040

1055

Tyr Gly Val Asp Leu Asp Ser Gly Leu Phe

1065
Leu Tyr Tyr Glu Asn Asn His

1080 1085

Tyr Gly Phe Asn Ala Ala Thr

1095 1100

Phe Leu Lys Gly Gln Trp His
1115

Gln Ala Val Ile Ala Glu Arg Lys Ile Gln Pro Leu Ser

1125

1130

Asn Val Ile Pro Ile Asn Arg Arg Leu Pro His Ala Leu

1140

1145

Tyr Lys Thr Val Lys Gly Ser Arg Val Glu Trp Leu Val

1155
Arg Gly Tyr
1170
Arg Arg Arg
1185
Arg Cys Tyr

Asp Leu Val

Gln Gln Cys
1235
Ala Leu Arg
1250
Gly Tyr Ala
1265
Lys Phe Ser

Thr Glu Val

Ser Thr Leu
1315

1160 1165

1070
Trp Asp Asn

Ala Ala Arg

Thr Gly Lys
1120
Val Leu Asp
1135
Val Ala Glu
1150
Asn Lys Val

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

1175 1180

Val Thr Trp Leu Ser Pro Leu Asn Val Thr Gly Ala Asp

1190
Asp Leu Ser
1205
Phe Val Asn
1220
Val Asp His

Leu Leu Lys

Asp Lys Ile
1270
Ser Ala Arg
1285
Phe Leu Leu
1300
His Gln Met

1195
Leu Gly Leu Pro Ala Asp Ala
1210
Ile His Thr Glu Phe Arg Ile
1225
Ala Met Lys Leu Gln Met Leu

1240 1245

1200
Gly Arg Phe
1215
His His Tyr
1230
Gly Gly Asp

Pro Gly Gly Ser Leu Leu Met Arg Ala Tyr

1255 1260
Ser Glu Ala Val Val Ser Ser
1275
Val Leu Arg Pro Asp Cys Val
1290
Phe Ser Asn Phe Asp Asn Gly
1305
Asn Thr Lys Leu Ser Ala Val

1320 1325

Glu Ala Met His Thr Ala Gly Cys Ala Pro Ser Tyr Arg

Leu Ser Arg
1280
Thr Ser Asn
1295
Lys Arg Pro
1310
Tyr Ala Gly

Val Lys Arg

)



1330 1335 1340
Ala Asp Ile Ala Thr Cys Thr Glu Ala Ala Val Val Asn Ala Ala Asn
1345 1350 1355 1360
Ala Arg Gly Thr Val Gly Asp Gly Val Cys Arg Ala Val Ala Lys Lys
1365 1370 1375
Trp Pro Ser Ala Phe Lys Gly Glu Ala Thr Pro Val Gly Thr Ile Lys
1380 1385 1390
Thr Val Met Cys Gly Ser Tyr Pro Val Ile His Ala Val Ala Pro Asn
1395 1400 1405
Phe Ser Ala Thr Thr Glu Ala Glu Gly Asp Arg Glu Leu Ala Ala Val
1410 1415 1420
Tyr Arg Ala Val Ala Ala Glu Val Asn Arg Leu Ser Leu Ser Ser Val
1425 1430 1435 1440
Ala Ile Pro Leu Leu Ser Thr Gly Val Phe Ser Gly Gly Arg Asp Arg
1445 1450 1455
Leu Gln Gln Ser Leu Asn His Leu Phe Thr Ala Met Asp Ala Thr Asp
1460 1465 1470
Ala Asp Val Thr Ile Tyr Cys Arg Asp Lys Ser Trp Glu Lys Lys Ile
1475 1480 1485
Gln Glu Ala Ile Asp Met Arg Thr Ala Val Glu Leu Leu Asn Asp Asp
1490 1495 1500
Val Glu Leu Thr Thr Asp Leu Val Arg Val His Pro Asp Ser Ser Leu
1505 1510 1515 1520
Val Gly Arg Lys Gly Tyr Ser Thr Thr Asp Gly Ser Leu Tyr Ser Tyr
1525 1530 1535
Phe Glu Gly Thr Lys Phe Asn Gln Ala Ala Ile Asp Met Ala Glu Ile
1540 1545 1550
Leu Thr Leu Trp Pro Arg Leu Gln Glu Ala Asn Glu Gln Ile Cys Leu
1555 1560 1565
Tyr Ala Leu Gly Glu Thr Met Asp Asn Ile Arg Ser Lys Cys Pro Val
1570 1575 1580
Asn Asp Ser Asp Ser Ser Thr Pro Pro Arg Thr Val Pro Cys Leu Cys
1585 1590 1595 1600
Arg Tyr Ala Met Thr Ala Glu Arg Ile Ala Arg Leu Arg Ser His Gln
1605 1610 1615
Val Lys Ser Met Val Val Cys Ser Ser Phe Pro Leu Pro Lys Tyr His
1620 1625 1630
Val Asp Gly Val Gln Lys Val Lys Cys Glu Lys Val Leu Leu Phe Asp



1635

1640

1645

Pro Thr Val Pro Ser Val Val Ser Pro Arg Lys Tyr Ala Ala Ser Thr

1650

1655

1660

Thr Asp His Ser
1665

Thr Asp Ser Ser

Gln Ser Cys Asp

Asp Arg Ser Leu
1670

Ser Thr Ala Ser

1685

Tle Asp Ser Ile

Arg Gly Phe Asp
1675
Asp Thr Met Ser
1690
Tyr Glu Pro Met

Leu Asp Trp Thr

1680

Leu Pro Ser Leu
1695

Ala Pro Ile Val

1700
Thr Ala Asp Val
1715
Ala Asp Val His
1730

Val

Pro

Ile Pro Pro Pro Arg

1745

Ala Glu Arg Pro Val

1765

Thr Ala Phe Arg Asn
1780
His Glu Val Asp Ala
1795
Asp Val Leu Arg Leu
1810

1705
His Pro Glu Pro Ala
1720
Glu Pro Ala Asp His
1735
Pro Lys Arg Ala Ala
1750
Pro Ala Pro Arg Lys
1770

1710
Gly Ile Ala Asp Leu
1725
Val Asp Leu Glu Asn
1740
Tyr Leu Ala Ser Arg
1755
Pro Thr Pro Ala Pro
1775

Ala

Pro

Ala

1760
Arg

Lys Leu Pro Leu Thr Phe Gly Asp Phe Asp Glu

1785
Leu Ala Ser Gly Ile
1800
Gly Arg Ala Gly Ala
1815

1790
Thr Phe Gly Asp Phe
1805
Tyr Ile Phe Ser Ser
1820

Asp

Asp

Thr Gly Ser
1825
Gln Cys Ala

Lys Leu Asp

His Pro Ser

Gly His Leu Gln Gln
1830
Gln Leu Asp Ala Val
1845
Thr Glu Arg Glu Lys
1860
Glu Ala Asn Lys Ser

Lys Ser Val Arg Gln
1835
Glu Glu Glu Lys Met
1850
Leu Leu Leu Leu Lys
1865
Arg Tyr Gln Ser Arg

His Asn Leu
1840
Tyr Pro Pro
1855
Met Gln Met
1870
Lys Val Glu

1875
Asn Met Lys Ala
1890
Tyr Thr Gly Ala
1905
Pro Arg Pro Val

Asp Val Ala Ile

1880
Thr Val Val Asp Arg
1895
Asp Val Gly Arg Ile
1910

Tyr Ser Pro Thr Val
1925

Ala Ala Cys Asn Glu

1885
Leu Thr Ser Gly Ala
1900
Pro Thr Tyr Ala Val
1915

Ile Glu Arg Phe Ser
1930

Tyr Leu Ser Arg Asn

Arg Leu

Arg Tyr
1920

Ser Pro

1935

Tyr Pro




1940

1945

1950

Thr Val Ala Ser Tyr Gln Ile Thr Asp Glu Tyr Asp Ala Tyr Leu Asp

Met Val

1970

Ala Lys
1985
Val Arg

Leu Ala

Leu Pro

Tyr Ala

2050

Arg Ile
2065

1955 1960

1965

Asp Gly Ser Asp Ser Cys Leu Asp Arg Ala Thr Phe Cys Pro

1975
Leu Arg Cys Tyr Pro Lys
1990
Ser Ala Val Pro Ser Pro
2005
Ala Ala Thr Lys Arg Asn
2020

1980

His His Ala Tyr His Gln Pro Thr

1995

2000

Phe Gln Asn Thr Leu Gln Asn Val

2010

2015

Cys Asn Val Thr Gln Met Arg Glu

2025

2030

Thr Met Asp Ser Ala Val Phe Asn Val Glu Cys Phe Lys

2035 2040
Cys Ser Gly Glu Tyr Trp
2055
Thr Thr Glu Asn Ile Thr
2070

Glu Glu

Thr Tyr

Pro Lys Ala Ala Ala Leu Phe Ala Lys Thr

2085

2090

Gln Glu Val Pro Met Asp Arg Phe Thr Val

2100

2105

Lys Val Thr Pro Gly Thr Lys His Thr Glu

Val Ile
2130

His Arg

2145

His Thr

Ser His

Phe Asp

2115 2120
Gln Ala Ala Glu Pro Leu
2135
Glu Leu Val Arg Arg Leu
2150
Leu Phe Asp Met Ser Ala
2165
Phe His Pro Gly Asp Pro
2180
Lys Ser Gln Asp Asp Ser
2195 2200

Ala Thr Ala Tyr

Asn Ala

Glu Asp
2170

Val Leu

2185

Leu Ala

Leu Glu Asp Leu Gly Val Asp Gln Tyr Leu

2210

2215

Ala Phe Gly Glu Ile Ser Ser Cys His Leu

2225

2230

Lys Phe Gly Ala Met Met Lys Ser Gly Met

2045
Tyr Ala Lys Gln Pro
2060
Val Thr Lys Leu Lys
2075

His Asn Leu Val Pro

2095

Asp Met Lys Arg Asp
2110
Glu Arg Pro Lys Val
2125

2140
Val Leu Arg Pro Asn
2155
Phe Asp Ala Ile Ile

2175

Glu Thr Asp Ile Ala
2190
Leu Thr Gly Leu Met
2205
Leu Asp Leu Ile Glu
2220

Pro Thr Gly Thr Arg
2235

Phe Leu Thr Leu Phe

Arg

Ile

Gly

2080

Leu

Val

Gln

Leu Cys Gly Ile

Val

2160

Ala

Ser

Ile

Ala

Phe

2240
Ile



2245 2250

Asn
2260 227

Thr Asp Ser Ala Cys Ala Ala Phe Ile Gly Asp Asp Asn

2275 2280 2285

Gly Val Ile Ser Asp Lys Leu Met Ala Glu Arg Cys Ala

2290 2295 2300

Asn Met Glu Val Lys Ile Ile Asp Ala Val Met Gly Glu
2310 2315

Cys Gly Gly Phe Ile Val Phe Asp Ser Val Thr

2325 2330

2265

Leu

His

Val
2305
Pro Tyr Phe
Ala Leu Lys Arg Leu Phe Lys Leu
2345 235

Cys Arg Val Ser Asp Pro
2340
Leu Thr Ala Glu Asp Lys

2355

Pro Gln Asp Glu Asp Arg Arg Arg
2360 2365
Phe Arg Thr Gly Leu Gly Ala

2380

Ser Asp Glu Val Ser Lys Trp

2370 2375

Glu Val Ala Leu Thr Ser Arg Tyr Glu Val Glu Gly Cys Lys

2385 2390 2395

Leu Ile Ala Met Ala Thr Leu Ala Arg Asp Ile Lys Ala Phe
2405 2410

Leu Arg Gly Pro Val Ile His Leu Tyr Gly Gly Pro Arg Leu

2420 2425 243

<210> 2
<211> 871
<212> DNA

<213> Artificial Sequence

<220>
<223> CMV promoter precisely fused with 5'-end of SEV

<400> 2

2255

Thr Val Leu Asn Ile Thr Ile Ala Ser Arg Val Leu Glu Gln Arg

0
Ile Val

Ser Trp
Pro
2320
Thr

Lys

Gln
2335
Gly Lys
0

Ala Leu

Glu Leu

Ser Ile
2400
Lys
2415

Lys

Val Arg
0

gagctcttaa
tatatggagt
gaccccecegcece

ttcecattgac

ttaatagtta
tcegegttac
cattgacgtc
gtcaatgggt

ttaatagtaa
ataacttacg
aataatgacg

ggagtattta

tcaattacgg
gtaaatggcce
tatgttccca

cggtaaactyg

ggtcattagt
cgcctggetg
tagtaacgcce

cccacttggce

tcatagccca
accgcccaac
aatagggact

agtacatcaa

60

120
180
240



gtgtatcata
cattatgccce
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtagge
gcggatgtgt
cgcgagagat
cccattceatce
cacaccaaat

gcaggagact

<210> 3
618
DNA

<211>
<212>
<213>

<220>
<223>

10

tgccaagtac gccccectatt gacgtcaatg acggtaaatg

agtacatgac cttatgggac tttcctactt ggcagtacat

ttaccatggt gatgcggttt tggcagtaca tcaatgggcg

ggggatttcc aagtctccac cccattgacg tcaatgggag

aacgggactt tccaaaatgt cgtaacaact ccgccccatt

gtgtacggtg ggaggtctat ataagcagag ctggtttagt

gacatacacg acgccaaaag attttgttcc agctcctgec

taaccaccca cgatggccgce caaagtgcat gttgatattg

gaggtggagt
ctggctacca

aagtctttgc agaaggcatt tccgtegtte

gaccatgcaa atgccagagc attttcgcac

gacaaagaca cactcatctt g

Artificial Sequence

Intron flanked with short fragments of SFV

ns-region

<400> 3

gatatcggca
ctattgtaaa
gaagatgtcc
tctgttgaca
actttagcectt
agtactttct
cacagtttta
attctggetg
tgcectttete
agtccaaacc

atgatgtaat

<210> 4
<211> 404
<212> DNA

<213>

gtgcgccttc aaggtgagtt tggggaccct tgattgttet

gcaaagtttt cagggtgttg

ttgtttettt

attcatgtta tatggagggg

cttgtatcac catggaccct catgataatt

accattgtct cctcttattt tettttcatt ttctgtaact

gcatttgtaa cgaattttta aattcacttt tgtttatttg

ctaatcactt ttttttcaag gcaatcaggg tatattatat

gagaacaatt gttataatta aatgataagg tagaatattt

gcgtggaaat attcttattg gtagaaacaa ctacaccctg

tttatggtta caatgatata cactgtttga gatgaggata

gggcccctet gctaaccatg ttcatgectt cttettttte

aactcgag

Artificial Sequence

gccegectygg
ctacgtatta
tggatagcgg
tttgttitgg
gacgcaaatg
gaaccgtatg
acctcecgceta
aggctgacag
cattgcaggt
aattgatcga

ttettttteg
tttagaatgg
cactttctac
ttttcgttaa
tcagattgta
tgtacttcag
ctgcatataa
gtcatcatcc
aaatactctg

ctacaggaga

300
360
420
480
540
600
660
720
780
840
871

60

120
180
240
300
360
420
480
540
600
618



11

<220>

<223> -150/+51 subgenomic promoter with SFV capside
enhancer element, foot and mouth disease 2A
autoprotease sequence and polylinker for the gene

of interest

<400> 4

cttgggggec gaactggagg tggcactaac atctaggtat gaggtagagg gctgcaaaag
tatcctcata gccatggecca ccttggcgag ggacattaag gegtttaaga aattgagagg
acctgttata cacctctacg gcggtcctag attggtgegt taatacacag aattctgatt
atagcgcact attatagcac catgaattac atccctacgc aaacgtttta cggccgecgg
tggcgeecge geceggcegge ccgtecctgg ccgttgecagg ccactceggt ggctecegte
gtcaattttg accttcttaa gcttgcggga gacgtcgagt ccaaccctgg gecegggget
tcgaatagtt taaacataag atctatacta gtatatgcgg ccgce

<210> 5
<211> 246
<212> DNA

<213> Artificial Sequence

<220>

<223> -150/+51 subgenomic promoter (without SFV capside
enhancer element, foot and mouth disease 2A
autoprotease sequence) and polylinker for the gene

of interest

<400> 5

cttgagggee gaactggagg tggcactaac atctaggtat gaggtagagg gctgcaaaag
tatcctcata gccatggeca ccttggecgag ggacattaag gegtttaaga aattgagagg
acctgttata cacctctacg gecggtcctag attggtgegt taatacacag aattctgatt

atagcgcact attatagcac cttcgaatag tttaaacata agatctatac tagtatatgce

ggccgce

<210> ©
<211> 866
<212> DNA

<213> Artificial Sequence

60

120
180
240
300
360
404

60

120
180
240
246



<220>

<223> 3'UTR of SFV with poly(A),

spacer and SV40 terminator

<400> 6

taagttaggg
gtaagcaatg
caattggcce
ggcaataatt
Ctgcaattgg
aaaaaaaaaa
gcggtccgac
gcattcgecag
aacagttgeg
actactgatt
cctcagtect
acttgcttta
tgttgttgtt
aaatttcaca

caatgtatct

<210> 7
7299
DNA

<211>
<212>
<213>

<220>
<223>

taggcaatgg
gcatataacc
cgtggtecge
ggaagcttac
tttttaatat
aaaaaaaaaa
ctgggcatcce
aagccgaatt
cagcctgaat
ctaattgttt
cacagtctgt
aaaaacctcc
aacttgttta
aataaagcat

taggcgecgee

region of SFV

<400> 7

atggccgeca
aaggcatttc
gccagagceat
ctcatcttgg
tgcgtatgec
ctggcagegyg

aagtgcatgt
cgtcgttega
tttcgecacct
atatcggcag
ctatgcgcag

ccteecgggaa

cattgatata
ataactgtat
ctcacggaaa
ataagcttaa
ttccaaaaaa

aaaaaaaaaa

gaaggaggac
ccagcacact
ggcgaatgga
gtgtatttta
tcatgatcat

cacacctccce

ttgcagctta

ttttttecact
ggtacc

Artificial Sequence

tgatattgag
ggtggagtca
ggctaccaaa
tgcgecttcee
cgcagaagac

ggtgctggat

12

HDV ribozyme sequence,

signal

gcaagaaaat
aacttgtaac
ctcggggceaa
ttcgacgaat
aaaaaaaaaa
aaagggtcgg
gcacgtccac
ggcggeegtt
gatccaattt
gattcacagt
aatcagccat
cctgaacctg
taatggttac
gcattctagt

gctgacagcec
ttgcaggtca
ttgatcgagce
aggagaatga
cccgaaaggce

agagagatcg

tgaaaacada
aaagcgcaac
ctcatattga
aattggattt
aaaaaaaaaa
catggcatct
tcggatgget
actagggcecg
ttaagtgtat
cccaaggcete
accacatttyg
aaacataaaa
aaataaagca

tgtggtttgt

Sequence of native wild type replicase encoding

cattcatcaa
caccaaatga
aggagactga
tgtctacgca
tcgtatgeta

caggaaaaat

aaaagttagg
aagacctgceg
cacattaatt
ttattttatt
aaaaaaaaaa
ccacctccte
aagggagcct
cgcecettece
aatgtgttaa
atttcaggcce
tagaggtttt
tgaatgcaat
atagcatcac

ccaaactcat

gtctttgecag
ccatgcaaat
caaagacaca
caaataccac
cgcaaagaaa

caccgacctg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
866

120
180
240
300
360



cagaccgtca
acgtgtcgta
acatcgcectgt
accacccegt
gccgacgagce
ggaagactceg
atgttctcgg
ttacccteeg
gtatcatgtg
acggtagggt
actgtcaaag
gatcaaatga
gtgggattga
aagaactatc
Jragaccttg
ttgtgggcat
atagtgaagg
ctcgcaatcecce
ttaatacctyg
ttggaggceg
acgggagtcg
gaaacacctc
tacgtagttc
ctagcagagce
ggatatgacg
gctttgageyg
taccatattg
agagctgaaa
agagaggaag
ttecgectacg
gtctttgggg
gatctggtca
caccgeggac
cgtgeccgtgg
gccctaattg
tgcggattcet
gtatgtcata
ttgcactacg

tggctacgcc
cggcagccga
accatcaggce
ttatgtttga
aggtgttaca
gcaaactgtc
taggatctac
tattccacct
aagggtacgt
acgeccgtgac
gagaaagagt
ctggcatact
atcagaggat
tgcttcecgat
atgatgaaaa
ttaaaacgag
tgccttcaga
cagtcagatc
ttctcgacge
agctgactag
tcgacgtcecga
gcagcgcegtt
tgtceceegea
aggtgaaaat
gcagggtecct
agagcgccac
ccgttcacgg
gaactgacgc
cgtcgggttt
aagggctgaa
ttccgggatc
ccagcggcaa
tggacatcca
acatcctata
ctcttgttaa
tcaatatgat
aaagtatatc

gaggcaagat

agacgctgaa
agtggeccgta
gatgaaaggt
cgcgctagcea
ggccaggaac
cattctecge
attgtacact
gaaaggtaaa
agttaagaaa
gtatcacgcg
ctcattcccet
agcgaccgac
agttgtgaac
tgtggeegte
acctctgggt
gaagatgcac
gtttaactcg
acgcattaag
gtcgtcagece
agaagcctta
cgttgaagaa
gaaagtcacc
gaccgtgcete
aataacacat
actaccatgt
tatggtgtac
accgtcgetyg
cgagtacgtyg
ggtgttggtyg
gatcaggcecg
aggcaagtct
gaaggagaac
ggcaaaaaca
tgtggacgag
acctecggage
gcagcttaag
cagacgttge

gcgcacgace

13

tctectacet
taccaggacg
gtcagaacqgg
ggcgcgtatce
ataggactgt
aagaagcaat
gagagcagaa
caatccttta
atcactatgt
gagggattcc
gtatgcacct
gtcacaccgg
ggaagaacac
gcatttagca
gtccgagaga
accatgtaca
ttcgtcatcecce
atgcttttgg
agggatgetg
ccaccccteg
ctagagtatc
gcacagccga
aagagctcca
aacgggaggg
ggatcggceca
aacgaaaggg
aacaccgacg
ttcgacgtag
ggagagctaa
tcggcaccat
gctattatta
tgccaggaaa
gtggactcca
gctttegett
aaagtggtgt
gtgaacttca
acgcgtccag

aacccgtgcea

tttgcctgcea
tgtatgctgt
cgtattggat
caacctacgce
gtgcagcatc
tgaaaccttyg
agctactgag
cctgtaggtyg
gccccggect
tagtgtgcaa
acgtccccte
aggacgcaca
agcgaaacac
agtgggcgag
ggtcacttac
agaaaccaga
cgagcctatg
ccaagaagac
aacaagagga
ttceccatecge
acgcaggtgce
acgacgtact
agttggcccec
ccggecegtta
ttceggtecce
agttcgtcaa
aggagaacta
ataaaaaatg
ccaaccccce
ataagactac
agagcctegt
tagtcaacga
tcectgctaaa
gccattccgg
tatgcggaga
accacaacat
tcacggccat

acaaacccat

tacagacgtc
acatgcacca
tgggtttgac
cacaaactgg
cttgactgag
cgacacagtece
gagctggcac
cgataccatc
gtacggtaaa
gaccacagac
aaccatctgt
gaagttgtta
taacacgatg
ggaatacaag
ttgctgetge
cacccagaca
gtctacaggce
caagcgagag
gaaggagagg
gccggeggag
aggggtcgtg
actaggaaat
cgtgcaccct
ccaggtcgac
tgagtttcaa
caggaaacta
cgagaaagtc
ctgecgtcaag
gttccatgaa
agtagtagga
gaccaaacac
cgtgaagaag
cgggtgtegt
tactctgcta
ccccaageaa
ctgcactgaa
cgtgtctacyg

aatcatagac

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640




accacaggac
gtaaagcagc
ggcctcaccc
gccecetgegt
aaaacgctgg
acggccacat
ccggetgege
gtgcctgtee
acagcattta
aagtactatg
tacgagaaca
acagctgcca
caggcagtta
atcaaccgcea
gttgagtggce
ctggctttge
aggtgctacg
gtgaacattc
aagctgcaga
atgagagctt
aagttctcegt
ttgctgttet
aagctgagtyg
agagttaaga
gcecegtggaa
tttaagggag
gtcatccacg
ttggcegetyg
gccatcccge
ctcaaccatc
gacaaaagtt
ctcaatgatg
gtgggtcgta
aaattcaacc
gaggcaaacg
aaatgtccgyg
cgctacgcaa

gtggtttgcet

agaccaagcc
tgcagttgga
gcaaaggggt
cggagcacgt
ccggcegatcee
tggaagaatg
ctgtggacgce
tggacactgce
aggaggacag
gagttgacct
accactggga
ggctggaagce
tcgcagaaag
ggctgcecgea
tggtcaataa
ctcgacgcag
acctaagttt
acacggaatt
tgcttggggy
acggatacgc
ctgcaagagt
ccaactttga
ccgtgtatge
gagcagacat
ctgtagggga
aagcaacacc
ctgtagcgece
tctaccggge
tgctgtccac
tattcacagce
gggagaagaa
acgtggagcet
agggctacag
aggctgcectat
aacagatatg
tgaacgattc
tgacagcaga

catcttttcc

caagccagga
ctaccgtgga
atacgccegta
gaatgtactg
ctggattaag
gcaagaagaa
gttccagaac
cggaatcaga
agcttactct
ggacagtggce
taacagacct
tagacatacc
aaaaatccaa
cgeectggtyg
agtaagaggg
ggtcacttgg
aggactgeceg
cagaatccac
agatgcgcta
cgataaaatc
gttgcgeeeg
caacggaaag
cggagaagcc
agccacgtgce
tggcecgtatge
agtgggcaca
taatttctet
agtggccgcce
aggagtgttc
aatggacgcce
aatccaggaa
gaccacagac
taccactgac
tgatatggca
cctatacgceyg
cgattcatca
acggatcgcece

cctcceccgaaa
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gacatcgtgt
cacgaagtca
aggcagaagg
ctgacgcgca
gtcctatcaa
cacgacaaaa
aaagcgaacg
ttgacagcag
ccagtggtgg
ctgttttctyg
ggtggaagga
ttcctgaagg
ccgetttetg
gctgagtaca
taccacgtcc
ttgtcaccge
gctgacgceceg
cactaccagc
cgactgctaa
agcgaagccg
gattgtgtca
agaccctcta
atgcacacgg
acagaagcgg
agggcecgtygg
attaaaacag
gccacgactg
gaagtaaaca
agcggcggaa
acggacgctg
gccatagaca
ttggtgagag
gggtcgetgt
gagatactga
ctgggcgaaa
acacctccca
cgccttaggt
taccatgtag

taacatgctt
tgacagcagc
tgaatgaaaa
ctgaggatag
acattccaca
taatgaaggt
tgtgttggge
aggagtggag
ccttgaatga
ccccgaaggt
tgtatggatt
ggcagtggca
tgctggacaa
agacggttaa
tgctggtgag
tgaatgtcac
gcaggttcga
agtgtgtcga
aacccggcgg
ttgttteccte
ccagcaatac
cgctacacca
ccgggtgtge
ctgtggttaa
cgaagaaatg
tcatgtgegyg
aagcggaagg
gactgtcact
gagataggct
acgtgaccat
tgaggacggce
tgcacccgga
actcgtactt
cgttgtggcece
caatggacaa
ggacagtgcc
cacaccaagt

atggggtgca

ccgaggetgg
agcatctcag
tccettgtat
gctggtgtyg
gggtaacttt
gattgaagga
gaaaagcctyg
caccataatt
aatttgcacc
gtccctgtat
caatgccgcea
tacgggcaag
tgtaattcct
aggcagtagg
tgagtacaac
aggcgcecgat
cttggtcecttt
ccacgccatg
cagcctcttg
cttaagcaga
agaagtgttc
gatgaatacc
accatcctac
cgcagctaac
gcecgtecagcece
ctcgtacccce
ggaccgcgaa
gagcagcgta
gcagcaatcce
ctactgcaga
tgtggagttyg
cagcagcctg
tgaaggtacg
cagactgcaa
catcagatcc
ctgcetgtge
taaaagcatg

gaaggtaaag

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920



tgcgagaagg
gccgeatcta
accgactcgt
atcgactcga
cccgcecaggcea
ctcgagaacc
gcggagcgac
aacaagctgc
gggattactt
ttctectegyg
cagtgcgcac
gagagggaga
cgataccagt
ggggccagat
ccececgecceceg
gcagcgtgea
gatgaatacg
acattctgcce
gtacgcagtg
accaagagaa
ctcaacgtgg
aaacaaccta
ccgaaagcetg
atggacagat
acagaggaaa
ctgtgecggcea
cacacattgt
ccaggagacc
ttggctctta
ttgatcgaqgg
aagttcggag
aacatcacca
ttcatcggeg
tgcgegtegt
ccatattttt
tcagacccac
gacgaagaca

ggggccgaac

ttctectgtt
cgacggacca
cttccactge
tctacgagec
tcgcecggaccet
cgattcctcc
cggtgecgge
ctttgacgtt
tcggagactt
acactggcag
aactggatgce
agctgttgcet
ctcgcaaagt
tgtacacggg
tgtactcccee
acgaatacct
acgcatactt
cggcgaagcet
ccgteeegtce
actgcaacgt
agtgcttcaa
tccggataac
ctgecttgtt
tcacggtcga
gacccaaagt
tccacaggga
ttgatatgtc
cggttctaga
caggtttaat
cagcctttygg
ctatgatgaa
tagcaagcag
acgacaacat
gggtcaacat
gtgggggatt
ttaagcgcect
ggcgacgage
tggaggtggc

cgacccgacg
ctcagatcgg
cagcgatacc
aatggctccce
ggcggcagat
accgcgeecg
gccgagaaag
cggcgacttt
cgacgacgtce
cggacattta
ggtcgaggag
gctgaaaatg
ggagaacatg
agcggacgta
taccgtgatc
atccagaaat
ggacatggtt
ccggtgcetac
accctttecag
cacgcaaatg
gcgctatgec
cactgagaac
cgctaagacc
catgaaacga
ccaggtaatt
attagtaagg
ggccgaagac
gacggacatt
gatcctcgaa
ggaaatatcc
atcgggcatg
ggtactggag
cgttcacgga
ggaggtgaag
catagttttt
gttcaagttyg
actgagtgac

actaacatct
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gtaccttcag
tcgttacgag
atgtcgctac
atagtagtga
gtgcatcctg
aagagagctyg
ccgacgcectg
gacgagcacg
ctgcgactag
caacaaaaat
gagaaaatgt
cagatgcacc
aaagccacgg
ggccgceatac
gaaagattct
tacccaacag
gacgggtcgg
ccgaaacatc
aacacactac
cgagaactac
tgctcecggag
atcactacct
cacaacttgg
gatgtcaaag
caagcagcgg
agactaaatg
tttgacgcga
gcatcattecg
gatctagggg
agctgtcacc
tttctgactt
cagagactca
gtgatctceg
atcattgacyg
gacagcgtca
ggtaagccgc
gaggttagca
aggtatgagg

tggttagtcc
ggtttgactt
ccagtttgca
cggctgacgt
aacccgcaga
cataccttgce
ccccaaggac
aggtcgatge
gccgegegygyg
ccgttaggcea
acccgccaaa
catcggaggce
tggtggacag
caacatacgc
caagccccga
tggcgtcgta
atagttgctt
atgcgtacca
agaacgtgcet
ccaccatgga
aatattggga
atgtgaccaa
ttccgetgea
tcactccagg
agccattgge
ctgtgttacyg
tcatcgecte
acaaaagcca
tggatcagta
taccaactgg
tgtttattaa
ctgactccge
acaagctgat
ctgtcatggg
cacagaccgc
taacagctga
agtggttccg
tagagggctyg

gcggaagtat
ggactggacc
gtcgtgtgac
acaccctgaa
ccatgtggac
ctccecgegeyg
tgcgtttagg
gttggcctce
tgcatatatt
gcacaatctc
attggatact
taataagagt
gctcacatcg
ggttcggtac
tgtagcaatc
ccagataaca
ggacagagcg
ccagccgact
agcggcecgec
ctcggecagtyg
agaatatgct
attgaaaggc
ggaggttccce
gacgaaacac
gaccgcttac
ccctaacgtyg
tcacttccac
ggacgactcc
cctgctggac
cacgcgctte
cactgttttyg
ctgtgcggcc
ggcggagagg
cgaaaaaccc
ctgcecgtgtt
agacaagcag
gacaggcttyg

caaaagtatc

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
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ctcatagcca tggccacctt ggcgagggac attaaggegt ttaagaaatt gagaggacct 7260

gttatacacc tctacggcgg tcctagattg gtgcecgttaa

<210> 8
7898
DNA

<211>
<212>
<213>

<220>
<223>

Sequence of the

encoding region

coding sequence

<400> 8

tctagacgcece
caagtctttg
tgaccatgca
tgacaaagac
cttgattgtt
ttcagggtgt
ttttgtttct
ttttctgtaa
tttgtttatt
ggtatattat
ggtagaatat
aactacaccc
gagatgagga
ttcttetttt
gcgcagcgca
cgggaagqgtg
tacgccagac
agccgaagtg
tcaggcgatg
gtttgacgcyg
gttacaggce
actgtccatt
atctacattg

ccacctgaaa

accatggcecg
cagaaggcat
aatgccagag
acactcatct
ctttettttt
tgtttagaat
ttcactttct
ctttttegtt
tgtcagattg
attgtacttc
ttctgcatat
tggtcatcat
taaaatactc
tcectacagga
gaagaccccg
ctggatagag
gctgaatcte
gccgtatacce
aaaggtgtca
ctagcaggcyg
aggaacatag
ctccgcaaga
tacactgaga

ggtaaacaat

Artificial Sequence

native,

of SFV with intron,

ccaaagtgca
ttcegtegtt
cattttcgea
tggatatcgg
cgctattgta
gggaagatgt
actctgttga
aaactttagc
taagtacttt
agcacagttt
aaattctgge
cctgecettte
tgagtccaaa
gaatgatgtc
aaaggctcgt
agatcgcagg
ctaccttttg
aggacgtgta
gaacggcgta
cgtatccaac
gactgtgtge
agcaattgaa
gcagaaagct

cctttacctyg

tgttgatatt
cgaggtggag
cctggctace
cagtgcgcecet
aaattcatgt
cccttgtatce
caaccattgt
ttgcatttgt
ctctaatcac
tagagaacaa
tggcgtggaa
tctttatggt
ccgggececcct
gacgcacaaa
atgctacgca
aaaaatcacc
cctgcataca
tgctgtacat
ttggattggg
ctacgccaca
agcatccttg
accttgcgac
actgaggagc
taggtgcgat

wild type replicase

inserted in

gaggctgaca
tcattgcagg
aaattgatcg
tccaggtgag
tatatggagg
actatggacc
ctecctettat
aacgaatttt
ttttttttca
ttgttataat
atattcttat
tacaatgata
ctgctaacca
taccactgcg
aagaaactgg
gacctgcaga
gacgtcacgt
gcaccaacat
tttgacacca
aactgggccyg
actgagggaa
acagtcatgt
tggcacttac

accatcgtat

gcccattcat
tcacaccaaa
agcaggagac
tttggggacc
gggcaaagtt
ctcatgataa
tttetttteca
taaattcact
aggcaatcag
taaatgataa
tggtagaaac
tacactgttt
tgttcatgce
tatgccctat
cagcggecte
ccgtcatgge
gtcgtacggce
cgctgtacca
ccecegtttat
acgagcaggt
gactcggcaa
tctecggtagg
ccteegtatt

catgtgaagg

7299

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



gtacgtagtt
cgtgacgtat
aagagtctca
catactagcg
gaggatagtt
tccgattgtg
tgaaaaacct
aacgaggaag
ttcagagttt
cagatcacge
cgacgcgteg
gactagagaa
cgtcgacgtt
cgcgttgaaa
cccgcagace
gaaaataata
ggtcctacta
cgccactatg
tcacggaccg
tgacgccgag
gggtttggtg
gctgaagatc
gggatcaggc
cggcaagaag
catccaggca
cctatatgtg
tgttaaacct
tatgatgcag
tatatccaga
caagatgcgc
caagcccaag
gttggactac
aggggtatac
gcacgtgaat
cgatccctgg
agaatggcaa
ggacgcgtte

cactgccgga

aagaaaatca
cacgcggagyg
ttceectgtat
accgacgtca
gtgaacggaa
gcecgtegeat
ctgggtgtcc
atgcacacca
aactcgttcg
attaagatge
tcagccaggg
gccttaccac
gaagaactag
gtcaccgcac
gtgctcaaga
acacataacg
ccatgtggat
gtgtacaacg
tcgctgaaca
tacgtgttcg
ttggtgggag
aggccgtegg
aagtctgcta
gagaactgcce
aaaacagtgg
gacgaggcett
cggagcaaag
cttaaggtga
cgttgcacgce
acgaccaacc
ccaggagaca
cgtggacacg
gcegtaagge
gtactgctga
attaaggtcc
gaagaacacg
cagaacaaag

atcagattga

ctatgtgcce
gattcctagt
gcacctacgt
caccggagga
gaacacagcg
ttagcaagtg
gagagaggtc
tgtacaagaa
tcatccecgag
ttttggccaa
atgctgaaca
ccctegttec
agtatcacgc
agccgaacga
gctccaagtt
ggagggecgg
cggccattcee
aaagggagtt
ccgacgagga
acgtagataa
agctaaccaa
caccatataa
ttattaagag
aggaaatagt
actccatcct
tcgettgeca
tggtgttatg
acttcaacca
gtccagtcac
cgtgcaacaa
tcgtgttaac
aagtcatgac
agaaggtgaa
cgcgcactga
tatcaaacat
acaaaataat
cgaacgtgtyg

cagcagagga
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cggcctgtac
gtgcaagacc
cccctcaacce
cgcacagaag
aaacactaac
ggcgagggaa
acttacttgc
accagacacc
cctatggtcet
gaagaccaag
agaggagaag
catcgcgcecg
aggtgcaggg
cgtactacta
ggceccecgtg
ccgttaccag
ggtccctgag
cgtcaacagg
gaactacgag
aaaatgctge
cceeeegtte
gactacagta
cctecgtgace
caacgacgtyg
gctaaacggg
ttccggtact
cggagaccec
caacatctgc
ggccatcgtyg
acccataatc
atgcttccga
agcagcagca
tgaaaatccc
ggataggctg
tccacagggt
gaaggtgatt
ttgggcgaaa
gtggagcacc

ggtaaaacgg
acagacactg
atctgtgatc
ttgttagtgg
acgatgaaga
tacaaggcag
tgctgecttgt
cagacaatag
acaggcctceg
cgagagttaa
gagaggttgg
gcggagacgg
gtcgtggaaa
ggaaattacg
caccctctag
gtcgacggat
tttcaagcectt
aaactatacc
aaagtcagag
gtcaagagag
catgaattcg
gtaggagtct
aaacacgatc
aagaagcacc
tgtcgtegtyg
ctgctagecee
aagcaatgcg
actgaagtat
tctacgttge
atagacacca
ggctgggtaa
tctcagggee
ttgtatgccce
gtgtggaaaa
aactttacgg
gaaggaccgg
agcctggtge

ataattacag

tagggtacgce
tcaaaggaga
aaatgactgg
gattgaatca
actatctgct
accttgatga
gggcatttaa
tgaaggtgce
caatcccagt
tacctgttct
aggccgagcet
gagtcgtcga
cacctcgcag
tagttctgtce
cagagcaggt
atgacggceag
tgagcgagag
atattgccgt
ctgaaagaac
aggaagcgtce
cctacgaagg
ttggggttce
tggtcaccag
gcggactgga
ccgtggacat
taattgctet
gattcttcaa
gtcataaaag
actacggagg
caggacagac
agcagctgca
tcacccgceaa
ctgcgtecgga
cgctggeegy
ccacattgga
ctgcgeetgt
ctgtcctgga
catttaagga

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



ggacagagct
tgacctggac
ctgggataac
ggaagctaga
agaaagaaaa
gccgcacgcec
caataaagta
acgcagggtce
aagtttagga
ggaattcaga
tgggggagat
atacgccgat
aagagtgttg
ctttgacaac
gtatgccgga
agacatagcce
aggggatggc
aacaccagtg
agcgcectaat
ccgggcagtg
gtccacagga
cacagcaatg
gaagaaaatc
ggagctgacc
ctacagtacc
tgctattgat
gatatgccta
cgattccgat
agcagaacgg
ttttcececte
cctgttcgac
ggaccactca
cactgccage
cgagccaatg
ggacctggcg
tcetccaccey
gccggegeceg
gacgttcgge

tactctccag
agtggcctgt
agacctggtyg
cataccttcce
atccaaccgce
ctggtggetg
agagggtacc
acttggttgt
ctgcecggetg
atccaccact
gcgctacgac
aaaatcagceg
cgcccggatt
ggaaagagac
gaagccatgce
acgtgcacag
gtatgcaggg
ggcacaatta
ttctctgeca
gccgecgaaqg
gtgttcagceg
gacgccacgyg
caggaagcca
acagacttgg
actgacgggt
atggcagaga
tacgcgectgg
tcatcaacac
atcgececegec
ccgaaatacc
ccgacggtac
gatcggtcgt
gataccatgt
gctceccatag
gcagatgtgce
cgcccgaaga
agaaagccga

gactttgacg

tggtggcctt
tttctgeecce
gaaggatgta
tgaaggggca
tttctgtgct
agtacaagac
acgtectget
caccgctgaa
acgccggeag
accagcagtg
tgctaaaacc
aagccgttgt
gtgtcaccag
cctctacgcet
acacggccgg
aagcggctgt
ccgtggcegaa
aaacagtcat
cgactgaagc
taaacagact
gcggaagaga
acgctgacgt
tagacatgag
tgagagtgca
cgctgtacte
tactgacgtt
gcgaaacaat
ctccecaggac
ttaggtcaca
atgtagatgg
cttcagtggt
tacgagggtt
cgctacccag
tagtgacggce
atcctgaacc
gagctgcata
cgcctgeccee

agcacgaggt
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gaatgaaatt
gaaggtgtcc
tggattcaat
gtggcatacg
ggacaatgta
ggttaaaggc
ggtgagtgag
tgtcacaggc
gttcgacttg
tgtcgaccac
cggcggceage
ttcctectta
caatacagaa
acaccagatg
gtgtgcacca
ggttaacgca
gaaatggccg
gtgcggcetcg
ggaaggggac
gtcactgagc
taggctgcag
gaccatctac
gacggctgtg
cccggacage
gtactttgaa
gtggcccaga
ggacaacatc
agtgccecctgce
ccaagttaaa
ggtgcagaag
tagtccgegyg
tgacttggac
tttgcagtcg
tgacgtacac
cgcagaccat
ccttgectece
aaggactgcg
cgatgcgttg

tgcaccaagt
ctgtattacg
gccgcaacag
ggcaagcagg
attcctatca
agtagggttg
tacaacctgg
gccgataggt
gtctttgtga
gccatgaagce
ctcttgatga
agcagaaagt
gtgttcttgce
aataccaagc
tcctacagag
gctaacgccc
tcagccttta
taccccgtca
cgcgaattgg
agcgtagcca
caatccctcea
tgcagagaca
gagttgctca
agcetggtgg
ggtacgaaat
ctgcaagagg
agatccaaat
ctgtgccget
agcatggtgg
gtaaagtgcg
aagtatgccg
tggaccaccg
tgtgacatcg
cctgaacccg
gtggacctcg
cgcgegygegy
tttaggaaca
gccteecggga

actatggagt
agaacaacca
ctgccaggcet
cagttatcgce
accgcaggcet
agtggctggt
ctttgecteg
gctacgacct
acattcacac
tgcagatgcet
gagcttacgg
tctegtetge
tgttctccaa
tgagtgcegt
ttaagagagc
gtggaactgt
agggagaagc
tcecacgetgt
ccgetgtcta
tceegetget
accatctatt
aaagttggga
atgatgacgt
gtcgtaagygg
tcaaccaggc
caaacgaaca
gtcecggtgaa
acgcaatgac
tttgctcate
agaaggttct
catctacgac
actcgtctte
actcgatcta
caggcatcgce
agaacccgat
agcgaccggt
agctgecettt
ttactttcgg

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000



agacttcgac
tggcagcgga
ggatgcggtce
gttgctgctg
caaagtggag
cacgggagceg
ctcecectacce
atacctatcc
atacttggac
gaagctccegyg
ccecgtcaccce
caacgtcacg
cttcaagcgc
gataaccact
cttgttcget
ggtcgacatyg
caaagtccag
cagggaatta
tatgtcggece
tctagagacy
tttaatgatc
ctttggggaa
gatgaaatcg
aagcagggta
caacatcgtt
caacatggag
gggattcata
gcgectgtte
acgagcactg
ggtggcacta
caccttggcg
cggcggtect

<210> 9
<211> 7872
<212> DNA

gacgtcctgce
catttacaac
gaggaggaga
aaaatgcaga
aacatgaaag
gacgtaggcc
gtgatcgaaa
agaaattacc
atggttgacg
tgctacccga
tttcagaaca
caaatgcgag
tatgcctget
gagaacatca
aagacccaca
aaacgagatg
gtaattcaag
gtaaggagac
gaagactttg
gacattgcat
ctcgaagatc
atatccagcet
ggcatgttte
ctggagcaga
cacggagtga
gtgaagatca
gtttttgaca
aagttgggta
agtgacgagg
acatctaggt
agggacatta
agattggtgce

gactaggccg
aaaaatccgt
aaatgtaccc
tgcacccatc
ccacggtggt
gcataccaac
gattctcaag
caacagtggc
ggtcggatag
aacatcatgce
cactacagaa
aactacccac
ccggagaata
ctacctatgt
acttggttcce
tcaaagtcac
cagcggagcece
taaatgctgt
acgcgatcat
cattcgacaa
taggggtgga
gtcacctacc
tgactttgtt
gactcactga
tcteccgacaa
ttgacgctgt
gcgtcacaca
agccgctaac
ttagcaagtg
atgaggtaga
aggcgtttaa
gttgagcgcet

<213> Artificial Sequence
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cgcgggtgcea
taggcagcac
gccaaaattg
ggaggctaat
ggacaggctc
atacgcggtt
ccccgatgta
gtcgtaccag
ttgcttggac
gtaccaccag
cgtgctageg
catggactcg
ttgggaagaa
gaccaaattyg
gctgcaggag
tccagggacg
attggcgacc
gttacgccct
cgcctcectceac
aagccaggac
tcagtacctg
aactggcacg
tattaacact
ctcecgectgt
gctgatggeg
catgggcgaa
gaccgccetgce
agctgaagac
gttccggaca
gggctgcaaa
gaaattgaga
gcggecege

tatattttet
aatctccagt
gatactgaga
aagagtcgat
acatcggggyg
cggtaccccce
gcaatcgcag
ataacagatg
agagcgacat
ccgactgtac
gccgccacca
gcagtgttca
tatgctaaac
aaaggcccga
gttcccatgg
aaacacacag
gcttacctgt
aacgtgcaca
ttccacccag
gactccttgg
ctggacttga
cgcttcaagt
gttttgaaca
gcggcecttca
gagaggtgcg
aaacccccat
cgtgtttcag
aagcaggacg
ggcttggggy
agtatcctca

ggacctgtta

cctcggacac
gcgcacaact
gggagaagct
accagtctcg
ccagattgta
gcceegtgta
cgtgcaacga
aatacgacgce
tctgecccgge
gcagtgcegt
agagaaactyg
acgtggagtyg
aacctatccg
aagctgctgce
acagattcac
aggaaagacc
gcggeatcca
cattgtttga
gagacccggt
ctcttacagg
tcgaggecagce
tcggagctat
tcaccatagc
tcggecgacga
cgtegtgggt
atttttgtgg
acccacttaa
aagacaggcg
ccgaactgga
tagccatggce

tacacctcta

6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7898



<220>
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<223> Sequence of the resynthesized sequence, encoding

for wild type SFV replicase with inserted intron

<400> 9

atggccecgceca
aaggccttcce
gccagggect
ctgatcctgg
tctttttecge
ttagaatggg
actttctact
tttcgttaaa
cagattgtaa
gtacttcagce
tgcatataaa
tcatcatcct
aatactctga
tacaggcgga
gaccccgage
gaccgggaga
gagagccccea
gtgtaccagyg
ggegtgcgga
gccggagect
aacatcggce
cggaagaagc
accgagagcec
aagcagagct
aaaatcacca
gccgaggget
cccgtcetgea
gatgtgaccc
aacggccgga
gtggccttca
ggcgtgcegygy
cacaccatgt

agcttcgtga

aggtgcacgt
ccagcttcga
tcagccacct
acatcggcag
tattgtaaaa
aagatgtccc
ctgttgacaa
ctttagcettg
gtactttctc
acagttttag
ttctggetygg
gcctttetcet
gtccaaaccyg
tgatgagcac
ggctggtgtyg
tcgecggeaa
ccttetgect
acgtgtacge
ccgcectactyg
accccaccta
tgtgecgeege
agctgaagcc
ggaagctgcet
tcacctgcag
tgtgcecectygg
ttctggtgtg
cctacgtgcee
ccgaggacgce
cccagcggaa
gcaagtgggce
agcggagcect
acaagaagcc

tccccagecet

ggacatcgag
ggtggagtcc
ggccaccaag
cgccccctca
ttcatgttat
ttgtatcact
ccattgtcte
catttgtaac
taatcacttt
agaacaattg
cgtggaaata
ttatggttac
ggcccectetg
ccacaagtac
ctacgccaag
gatcaccgac
gcacaccgac
cgtgcacgec
gatcggettce
cgccaccaac
cagcctgace
ctgcgacacc
gcggagetgg
atgcgacacc
cctgtacgge
caagaccacc
cagcaccatc
ccagaaactg
caccaacacc
cagagagtac
gacctgctge
cgacacccag

gtggagcacc

gccgacagcec
ctgcaggtga
ctgatcgage
aggtgagttt
atggaggggg
atggaccctc
ctcttatttt
gaatttttaa
tttttcaagg
ttataattaa
ttcttattgg
aatgatatac
ctaaccatgt
cactgecgtgt
aagctggcceg
ctgcagaccg
gtgacctgcece
cccacctcecec
gacaccaccc
tgggceegacyg
gagggccegge
gtgatgttca
cacctgccca
atcgtgagct
aagaccgtgg
gataccgtga
tgcgaccaga
ctggtcggcee
atgaagaact
aaggccgace
tgcectgtggg
accatcgtga

ggcctggeca

ccttcatcaa
cccccaacga
aggaaaccga
ggggaccctt
caaagttttce
atgataattt
cttttcattt
attcactttt
caatcagggt
atgataaggt
tagaaacaac
actgtttgag
tcatgecectte
gcceccecatgeg
ccgccagegg
tgatggccac
ggacagccgce
tgtaccacca
ccttcatgtt
agcaggtgcet
tgggcaagcet
gcgtgggceag
gcgtgttceca
gcgagggceta
gctacgecegt
agggcgagag
tgaccggtat
tgaaccagcg
acctgctgee
tggacgacga
ccttcaagac
aggtgcccag
tcceegtgeg

gagcctgcag
ccacgccaac
caaggacacc
gattgttcectt
agggtgttgt
tgtttecttte
tctgtaactt
gtttatttgt
atattatatt
agaatatttc
tacaccctgg
atgaggataa
ttetttttece
gagcgecgag
caaggtgctg
ccccgacgcec
cgaggtggece
ggccatgaag
cgacgccectyg
gcaggcecgg
gtccatcctyg
cacactgtac
cctgaagggce
cgtggtgaag
gacctaccac
agtgagcttc
cctggecacce
gatcgtggtg
catcgtggcee
gaagcccecctg
ccggaagatg
cgagttcaac

gagccggatce

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



aagatgctge
gccagggacyg
ctgeccecce
gaactggaat
acagcccagce
ctgaagagca
cacaacggca
tgcggcetecy
tacaacgagc
ctgaacaccyg
gtgttcgacg
gtcggggage
ceccteecgecee
agcgcecatca
aactgccagg
acagtggaca
gaggcctteg
tccaaggtgg
aaggtgaact
tgcaccagac
accaacccct
ggcgacatcg
ggccacgagg
gtgcggcaga
ctgctgaccc
aaggtgctgt
gagcacgaca
aacaaggcca
cggctgaccg
agccecegtygg
ggcctgttca
ccaggcggcea
acctttctga
cagccecetgt
gtggccgagt
ggctaccacg
tggctgtcee

cctgecgacyg

tggccaagaa
ccgagcagga
tggtgcctat
accacgccgg
ccaacgacgt
gcaagctggc
gggccggceag
ccatccctgt
gggagttcgt
atgaggaaaa
tggacaagaa
tgaccaaccc
cctacaagac
tcaagtccct
aaatcgtcaa
gcatcctget
cctgccacag
tgctgtgegyg
tcaaccacaa
ccgtgaccge
gcaacaagcc
tgctgacctg
tgatgaccge
aggtgaacga
ggaccgagga
ccaacatccce
agatcatgaa
acgtgtgctg
ccgaagadgtyg
tggccectgaa
gcgceccccaa
ggatgtacgg
agggccagtg
ccgtgctgga
acaagacagt
tgctgectggt
ctctgaacgt
ccggcagatt

aaccaagcgg
agagaaagag
cgcecectgcece
agccggggtyg
gctgctggge
cceegtgcac
ataccaggtce
gcccgagtte
gaaccggaag
ctacgagaaa
atgctgecgtyg
ccecttecac
cacagtggtg
ggtgaccaag
cgacgtcaag
gaacggctge
cggcaccctg
cgaccccaag
catctgcacc
catcgtgtcc
catcatcatc
cttccgegge
cgcecgectcee
gaacccceetg
caggctggtyg
ccagggcaac
ggtgatcgag
ggccaagagc
gagcaccatc
cgagatctgce
ggtgtccetyg
cttcaacgec
gcacaccggce
taacgtgatc
gaagggcagc
gtctgagtac
gacaggcgcee

cgacctggtyg
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gagctgatcc
cggctggaag
gagaccggceg
gtggagaccc
aactacgtygg
cctctggeeg
gacggctacg
caggccctga
ctgtaccaca
gtgcgggeeg
aagcgggagg
gagttcgcct
ggcgtgtteg
cacgacctgg
aagcaccggg
agacgggceceg
ctggccectga
cagtgcggcet
gaagtgtgcc
accctgcact
gataccaccyg
tgggtgaagce
cagggcctga
tacgccectg
tggaaaaccc
ttcaccgcea
ggccctgeeg
ctggtgcctyg
atcaccgecet
accaagtact
tactacgaga
gccaccgecg
aagcaggccg
cctatcaacce
cgggtggagt
aacctggccece
gacaggtgcet
ttcgtgaaca

ccgtgctgga
ccgagctgac
tggtggacgt
ccagatccgce
tgctgtcccee
agcaggtgaa
acggeeggat
gcgagagcege
ttgcegtgea
agcggaccga
aagccagcgg
acgagggcect
gcgtgeeegyg
tgacctccgyg
gcctggacat
tggatatcct
tcgeeectggt
tcttecaacat
acaagagcat
acggcggcaa
gccagaccaa
agctgcagct
ccagaaaggg
ccagcgagca
tggccggega
ccctggaaga
ccccagtgga
tgctggacac
tcaaagagga
acggcgtgga
acaaccactg
ccagactgga
tgatcgcecga
ggcggetgee
ggctggtgaa
tgccteggeyg
acgacctgag

tccacaccga

cgccagcagce
ccgggaggece
ggatgtggag
cctgaaggtyg
ccagaccgtg
gatcatcacc
gctgctgcca
cacaatggtyg
cggccctage
tgccgagtac
gctggtgcetg
gaagatccgg
cagcggcaag
caagaaagag
ccaggccaag
gtacgtggac
gaagccccgg
gatgcagctg
cagccggegg
gatgcggacc
gcccaagcece
ggactaccgg
cgtgtatgcece
cgtgaatgtg
ccectggate
gtggcaggaa
cgccttecag
cgccggeate
ccgggectac
cctggacagce
ggacaaccgg
agcccggceac
gagaaagatc
ccacgcecectyg
caaagtgcgg
gagggtgacc
cctgggectyg
gttcagaatc

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



caccactacc
ctgaggctge
atctccgagg
cccgactgeg
aagcggccca
gccatgcaca
tgcaccgagg
tgcagggceeyg
accatcaaaa
agcgccacca
gccgaagtga
ttcagecggceg
gccaccgacg
gaagccatcg
gacctggtgce
gacggctccce
gccgagatcce
gcectgggceg
agcacccccece
gcceggcetge
aagtaccacg
accgtgccta
agaagcctge
accatgagcc
cccatcgtgg
gatgtgcacc
cccaagaggg
aagcccacce
ttcgacgagce
gtgctgcgge
ctgcagcaga
gaggaaaaga
atgcagatgc
atgaaggcca
gtgggcagaa
atcgagcggt
aactacccaa

gtggacggca

agcagtgegt
tgaagcctgg
ccgtggtgte
tgaccagcaa
gcaccctgca
ccgcecggatg
ccgeegtggt
tggccaaaaa
ccgtgatgtg
cagaggccga
acagactgag
gcagggaccg
ccgacgtgac
acatgaggac
gcgtgcaccce
tgtacagcta
tgaccctgtg
agacaatgga
ctcggacegt
ggagccacca
tggatggcgt
gegtggtgte
ggggcttcga
tgcccagecet
tgaccgccga
cagaacccgc
ccgectacct
cagccceccag
acgaggtgga
tgggcagagc
aaagcgtgag
tgtaccccce
accccagcga
ccgtggtgga
tccctaccta
tcagcagecce
ccgtggccag
gcgacagctg

ggaccacgcc
cggcagcectyg
cagcctgage
cacagaagtg
ccagatgaac
cgecccccage
gaatgccgcece
gtggcccagce
cggcagctac
gggcgaccgg
cctgagcage
gctgcagcag
aatctactgce
cgcegtggag
cgacagcagc
cttcgagggc
gcccaggcetyg
caacatccgg
gccctgectyg
ggtgaagagc
gcagaaagtyg
cccceggaag
cctggactgg
gcagagctgce
cgtgcaccct
cgaccacgtg
ggccagcaga
aaccgcectte
cgccetggec
cggagcctat
acagcacaac
caagctggat
ggccaacaag
ccggetgacce
cgcegtgege
cgacgtggcece
ctaccagatc

cctggaccgg
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atgaagctge
ctgatgcggg
cggaagttca
tttctgetgt
accaagctgt
taccgggtga
aatgccaggyg
gccttcaagg
ccegtgatcce
gaactggcecg
gtggccatcce
agcctgaacc
cgggacaaga
ctgctgaacg
ctggtgggcec
accaagttca
caggaagcca
tccaagtgcee
tgcagatacyg
atggtggtgt
aagtgcgaga
tacgccgect
accaccgact
gacatcgaca
gagccageceg
gatctggaaa
gccgecgaga
aggaacaagc
agcggcatca
atcttcagca
ctgcagtgceg
accgagcggyg
agccgcetacce
agcggcgeca
taccccaggce
atcgececgect
accgatgagt

gccaccttet

agatgctggg
cctacggcta
gctccgecag
tcagcaactt
ccgecgtgta
agcgggccga
gcaccgtggg
gcgaggecac
acgccgtgge
ccgtgtatag
ctctgetgtce
acctgttcac
gctgggagaa
acgacgtgga
ggaagggcta
accaggecge
acgagcagat
ccgtgaacga
ccatgaccgce
gcagcagcett
aggtgctgcet
ccaccaccga
ccagcagceac
gcatctacga
gcatcgccga
accccatccce
ggceecgtgece
tgcecectgac
cctteggega
gcgacaccgg
cccagctgga
aaaagctgct
agtctaggaa
ggctgtacac
ccgtgtacag
gcaatgagta
acgatgccta

gtccecgecaa

cggcgacgcece
cgccgacaag
ggtgctgaga
cgacaacggce
cgccggegag
catcgccacce
cgacggcgtyg
ccetgtggge
ccccaattte
agcecgtggece
caccggcegtyg
cgctatggac
gaagatccag
gctgacaacc
cagcaccacc
catcgatatg
ctgtctgtac
cagcgacagc
cgagcggatc
ccecectgece
gttcgacccce
ccacagcgac
cgccagegac
gcctatggec
cctggecgee
cccteccaga
tgccccecaga
cttcggecgac
ttttgatgac
ctcecggecac
cgccecgtggaa
gctgctgaaa
ggtggagaac
aggggecgac
ccccaccegtyg
cctgtctagg
cctggacatyg
gctgeggtge

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540



taccccaagce
cagaataccc
atgagagaac
gcctgecageg
aacatcacca
acccacaacc
cgggacgtga
atccaggeccg
cggcggctga
gacttcgacg
atcgccagcet
gaagatctgg
agcagctgcece
atgtttctga
gaacagcggc
ggcgtgatca
aagattatcg
ttcgacagcg
ctgggcaaac
gacgaggtgt
agccgctacg
gacatcaagg

ctggtgcggt

<210> 10
<211> 2759
<212> DNA

accacgccta
tgcagaatgt
tgcccacaat
gcgagtactg
cctacgtgac
tggtgccect
aggtgacccc
ccgagcectcet
acgccgtget
ccatcatcge
tcgacaagag
gcgtggacca
acctgcctac
ccctgtteat
tgaccgacag
gcgacaagcet
acgccgtgat
tgacacagac
ctctgacagce
ccaagtggtt
aggtggaggg
cctttaagaa

ga

tcaccagccce
gctggccgcece
ggacagcgcce
ggaggaatac
caagctgaag
gcaggaagtg
tggcaccaag
ggccaccgece
gaggcccaac
cagccacttc
ccaggacgac
gtacctgctg
cggcacccgqg
caacacagtg
cgcectgegec
gatggccgag
gggcgaaaag
cgcctgcaga
cgaggacaag
ccggaccggce
ctgcaagagc

gctgagaggce

<213> Artificial Sequence

<220>

<223> Sequence of RT-123P4

<400> 10

gagctcttaa
tatatggagt
jacccccgcec
ttcecattgac
gtgtatcata

ttaatagtta
tcecgegttac
cattgacgtc
gtcaatgggt

tgccaagtac

ttaatagtaa
ataacttacg
aataatgacy
ggagtattta

gcccectatt

23

accgtgagaa
gccaccaagc
gtgtttaacg
gccaagcagce
ggccccaagg
cctatggaca
cacaccgagg
tatctgtgcg
gtgcacaccc
caccceggeqg
agcctggcecce
gatctgatcg
ttcaagttcy
ctgaatatca
gccttcateg
cggtgcgceca
cccecctact
gtgagcgacc
caggacgagg
ctgggcegecg
atcctgatceg

cctgtcatcecc

tcaattacgg
gtaaatggcce
tatgttccca
cggtaaactg
gacgtcaatyg

gcgeegtgec
ggaactgcaa
tggagtgctt
ccatccggat
ccgcegecct
ggttcaccgt
aacggcccaa
gcatccaccg
tgttcgacat
acccagtgcet
tgaccggect
aggccgcectt
gcgccatgat
ccatcgceceag
gcgacgacaa
gctgggtgaa
tetgeggegq
ccctgaagceg
accggcggag
agctggaagt
ctatggccac

acctgtacgg

ggtcattagt
cgcetggetg
tagtaacgce
cccacttgge

acggtaaatg

cagccectte
cgtgacccag
caagagatac
caccaccgag
gttcgccaag
ggacatgaag
ggtgcaggtyg
ggagctggtg
gtccgecgag
ggaaaccgat
gatgatcctg
cggcgagatc
gaagagcggc
cagggtgctg
catcgtgcac
catggaagtg
cttcatcgtyg
gctgttcaag
ggccctgtcece
ggccectgaca
cctggecegyg

cggaccccgg

tcatagccca
accgcccaac
aatagggact
agtacatcaa

gccegectygg

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
1872

120
180
240
300



cattatgccecce
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtaggce
gcggatgtgt
cgcgagagat
cccattcatc
cacaccaaat
gcaggagact
ttggggaccce
ggcaaagttt
tcatgataat
ttcttttecat
aaattcactt
ggcaatcagg
aaatgataag
ggtagaaaca
acactgtttg
gttcatgect
aactggaggt
ccatggccac
acctctacgg
ttatagcacc
cccggeggece
ccttcecttaag
aaacataaga
atagcaagaa
tataacttgt
aaactcgggg
taattcgacg
aaaaaaaaaa
aaaaaagggt
gacgcacgtc
actggecggcee
ggagatccaa
ttagattcac

cataatcagc

agtacatgac
ttaccatggt
ggggatttcce
aacgggactt
gtgtacggtg
gacatacacg
taaccaccca
aagtctttge
gaccatgcaa
gacaaagaca
ttgattgttc
tcagggtgtt
tttgtttett
tttctgtaac
ttgtttattt
gtatattata
gtagaatatt
actacaccct
agatgaggat
tettettttt
ggcactaaca
cttggcgagg
cggtcctaga
atgaattaca
cgtccctgge
cttgcgggag
tctatactag
aattgaaaac
aacaaagcgc
caactcatat
aataattgga
aaaaaaaaaa
cggcatggca
cactcggatg
gttactaggg
tttttaagtyg
agtcccaagg

cataccacat

cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
cgatggccgce
agaaggcatt
atgccagagce
cactcatctt
tttetttttce
gtttagaatg
tcactttcta
tttttegtta
gtcagattgt
ttgtacttca
tctgecatata
ggtcatcatc
aaaatactct
cctacaggag
tctaggtatyg
gacattaagg
ttggtgegtt
tcectacgea
cgttgcaggce
acgtcgagtce
tatatgcggce
agaaaaagtt
aacaagacct
tgacacatta
tttttatttt
aaaaaaaaaa
tctcececaccte
gctaagggag
ccgegecectt
tataatgtgt
ctcatttcag
ttgtagaggt

24

tttcctactt
tggcagtaca
cccattgacyg
cgtaacaact
ataagcagag
attttgttcc
caaagtgcat
tcegtegtte
attttcgcac
ggatatcggce
gctattgtaa
ggaagatgtc
ctctgttgac
aactttagcet
aagtactttc
gcacagtttt
aattctggcet
ctgcctttet
gagtccaaac
aatgatgtaa
aggtagaggg
cgtttaagaa
aatacacaga
aacgttttac
cactccggatyg
caaccctggg
cgctaagtta
agggtaagca
gcgcaattgg
attggcaata
attttgcaat
aaaaaaaaaa
ctcgeggtcee
cctgcatteg
cccaacagtt
taaactactg
geccccteagt

tttacttget

ggcagtacat
tcaatgggcg
tcaatgggag
ccgcccecatt
ctggtttagt
agctcctgece
gttgatattg
gaggtggagt
ctggctacca
agtgcgcectt
aattcatgtt
ccttgtatca
aaccattgtc
tgcatttgta
tctaatcact
agagaacaat
ggcgtggaaa
ctttatggtt
cgggccccte
taactcgagce
ctgcaaaagt
attgagagga
attctgatta
ggccgeeggt
gcteccegteg
cceggggett
gggtaggcaa
atggcatata
cccegtggte
attggaagct
tggtttttaa
aaaaaaaaaa
gacctgggca
cagaagccga
gcgcagectg
attctaattg
cctcacagtce

ttaaaaaacc

ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctcecgceta
aggctgacag
cattgcaggt
aattgatcga
caaggtgagt
atatggaggg
ccatggaccc
tcectettatt
acgaattttt
tttttttcaa
tgttataatt
tattcttatt
acaatgatat
tgctaaccat
ttgggggceeg
atcctcatag
cctgttatac
tagcgcacta
ggcgeecgeg
fcaattttga
cgaatagttt
tggcattgat
accataactg
cgcctcacgg
tacataagct
tatttccaaa
aaaaaaaaaa
tccgaaggag
attccagcac
aatggcgaat
tttgtgtatt
tgttcatgat

tcccacacct

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



25

cccecctgaac ctgaaacata aaatgaatge aattgttgtt gttaacttgt ttattgecage 2640

ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc 2700

actgcattct agttgtggtt tgtccaaact catcaatgta tcttaggcgce geeggtacce

<210> 11
<Z11> 2601
<212> DNA

<213> Artificial Sequence

<220>
<223> Sequence of RT-123M4

<400> 11

gagctcttaa ttaatagtta ttaatagtaa
tatatggagt tccgegttac ataacttacg
gacccccgece cattgacgtc aataatgacg
ttccattgac gtcaatgggt ggagtattta
gtgtatcata tgccaagtac gccccctatt
cattatgccc agtacatgac cttatgggac
gtcatcgeta ttaccatggt gatgeggttt
tttgactcac ggggatttcec aagtctccac
caccaaaatc aacgggactt tccaaaatgt
ggcggtagge gtgtacggtyg ggaggtctat
jeggatgtgt gacatacacg acgccaaaag
cgcgagagat taaccaccca cgatggccge
cccattcatce aagtctttge agaaggeatt
cacaccaaat gaccatgcaa atgccagagc
gcaggagact gacaaagaca cactcatctt
ttggggacce ttgattgttc tttcttttte
ggcaaagttt tcagggtgtt gtttagaatg
tcatgataat tttgtttctt tcactttcta
ttcttttcat tttctgtaac tttttcgtta
saattcactt ttgtttattt gtcagattgt
ggcaatcagg gtatattata ttgtacttca
aaatgataag gtagaatatt tctgcatata
ggtagaaaca actacaccct ggtcatcatce
acactgtttg agatgaggat aaaatactct
gttcatgecct tcttcttttt cctacaggag

tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacy
cgtaacaact
ataagcagag
attttgttcce
caaagtgcat
tcegtegtte
attttcgcac
ggatatcggce
gctattgtaa
ggaagatgtc
ctctgttgac
aactttagcet
aagtactttc
gcacagtttt
aattctggcet
ctgeectttet
gagtccaaac

aatgatgtaa

ggtcattagt
cgcctggetyg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgeeccecatt
ctggtttagt
agctcctgee
gttgatattg
gaggtggagt
ctggctacca
agtgcgecett
aattcatgtt
ccttgtatca
aaccattgtc
tgcatttgta
tctaatcact
agagaacaat
ggcgtggaaa
ctttatggtt
cgggcecccte

taactcgagce

tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcecegectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctccgceta
aggctgacag
cattgcaggt
aattgatcga
caaggtgagt
atatggaggg
ccatggaccc
tectettatt
acgaattttt
tttttttcaa
tgttataatt
tattcttatt
acaatgatat

tgctaaccat

ttgagggceeg

2759

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



aactggaggt
ccatggccac
acctctacgg
ttatagcacc
tagggtagge
caatggcata
ggcecegtgg
taattggaag
attggttttt
aaaaaaaaaa
ccgacctggg
cgcagaagcc
ttgcgcagcc
tgattctaat
gtcctcacag
ctttaaaaaa
ttgttaactt
tcacaaataa
tatcttaggce
<210> 12

2174
DNA

<211>
<212>
<213>

<220>
<223>

<400> 12

gagctcttaa
tatatggagt
gacccccgece
ttccattgac
gtgtatcata
cattatgccce
gtcatcgcecta
cttgactcac

caccaaaatc

ggcactaaca
cttggcgagg
cggtcectaga
ttcgaatagt
aatggcattg
taaccataac
tccgecteac
cttacataag
aatatttcca
aaaaaaaaaa
catccgaagg
gaattccagce
tgaatggcga
tgtttgtgta
tctgttcatyg
ccteccacac
gtttattgca
agcatttttt
gcgceggtac

ttaatagtta
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcce
aacgggactt

tctaggtatg
gacattaagg
ttggtgegtt
ttaaacataa
atatagcaag
tgtataactt
ggaaactcgg
cttaattcga
aaaaaaaaaa
aaaaaaaadgg
aggacgcacg

acactggcgg

atggagatcc
ttttagatte

atcataatca

ctcccectga

gcttataatg

tcactgecatt

e}

Artificial Sequence

Sequence of RT-13P4

ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccecectatt
cttatgggac
gatgcggttt
aagtctccac

tccaaaatgt

26

aggtagaggg
cgtttaagaa
aatacacaga
gatctatact
aaaattgaaa
gtaacaaagc
ggcaactcat
cgaataattg
aaaaaaaaaa
gtcggeatgg
tccactcgga
ccgttactag
aatttttaag
acagtcccaa
gccataccac
acctgaaaca
gttacaaata

ctagttgtgg

tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttectactt
tggcagtaca
cccattgacg

cgtaacaact

ctgcaaaagt
attgagagga
attctgatta
agtatatgcg
acagaaaaag
gcaacaagac
attgacacat
gatttttatt
aaaaaaaaaa
catctccacc
tggctaaggg
ggccgcgece
tgtataatgt
ggctcattte
atttgtagag
taaaatgaat
aagcaatagc

tttgtccaaa

ggtcattagt
cgcectggetyg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag

ccgeceeatt

atcctcatag
cctgttatac
tagcgcacta
gccgctaagt
ttagggtaag
ctgcgcaatt
taattggcaa
ttattttgca
aaaaaaaaaa
tcectegeggt
agcctgceatt
ttcccaacaqg
gttaaactac
aggccectcea
gttttacttg
gcaattgttg
atcacaaatt

ctcatcaatg

tcatagcccea
accgcccaac
aatagggact
agtacatcaa
gcececgectgyg
ctacgtatta
tggatagcgg
tttgttttgg

gacgcaaatg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2601

120
180
240
300
360
420
480
540



27

ggcggtagge gtgtacggtg ggaggtctat ataagecagag ctggtttagt gaaccgtatg 600

geggatgtgt gacatacacg acgccaaaag attttgttce agetcctgec acctccgeta 660

cgcgagagat taaccaccca cgatggccge caaagtgcat gttgatattg aggctgacag 720

cccattcatc aagtctttge agaaggcatt tcecgtcgttc gaggtggagt cattgcaggt 780

cacaccaaat gaccatgcaa atgccagagc attttcgcac ctggctacca aattgatcga 840

gcaggagact gacaaagaca cactcatctt ggatatcaag cttatcgata ccgtcgacct 900

cgagettggg ggccgaactg gaggtggcac taacatctag gtatgaggta gagggctgeca 960

aaagtatcct catagccatg gccaccttgg cgagggacat taaggegttt aagaaattga 1020
gaggacctgt tatacacctc tacggcggtc ctagattggt gegttaatac acagaattct 1080
gattatagceg cactattata gcaccatgaa ttacatccct acgcaaacgt tttacggecg 1140
ccggtggege ccgegecegg cggeccgtee ctggeegttyg caggecacte cggtggetcee 1200
cgtcgtcaat tttgaccttc ttaagcttge gggagacgtc gagtccaacc ctgggcccgg 1260
ggcttcgaat agtttaaaca taagatctat actagtatat gcggccgcta agttagggta 1320
ggcaatggea ttgatatagc aagaaaattyg aaaacagaaa aagttagggt aagcaatgge 1380
atataaccat aactgtataa cttgtaacaa agcgcaacaa gacctgcgca attggccccg 1440
tggtccgect cacggaaact cggggcaact catattgaca cattaattgg caataattgg 1500
aagcttacat aagcttaatt cgacgaataa ttggattttt attttatttt gcaattggtt 1560
rttaatattt ccaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1620
aaaaaaaaaa aaaaaaaaaa agggtcggca tggcatctcc acctectege ggtccgacct 1680
gggcatcecga aggaggacgc acgtccactc ggatggectaa gggagectge attcgcagaa 1740
gcecgaattcee agcacactgg cggecgttac tagggecgeg ccctteccaa cagttgegea 1800
gcctgaatgg cgaatggaga tccaattttt aagtgtataa tgtgttaaac tactgattct 1860
aattgtttgt gtattttaga ttcacagtcc caaggctcat ttcaggccce tcagtcectca 1920
cagtctgtte atgatcataa tcagccatac cacatttgta gaggttttac ttgctttaaa 1980
aaacctccca cacctcccee tgaacctgaa acataaaatg aatgcaattg ttgttgttaa 2040
cttgtttatt gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa 2100
taaagcattt ttttcactgc attctagttg tggtttgtcc aaactcatca atgtatctta 2160

ggcgecgecgg tacc 2174

<210> 13
<211> 2016
<212> DNA

<213> Artificial Sequence

<220>
<223> Sequence of RT-13M4

<400> 13



gagctcttaa
tatatggagt
gacccccgee
ttccattgac
gtgtatcata
cattatgcecece
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtagge
gcggatgtgt
cgcgagagat
cccattceate
cacaccaaat
scaggagact
cgagcttgag
aaagtatcct
gaggacctgt
gattatagcg
atgcggcegce
aaaagttagg
aagacctgcg
cacattaatt
“rattttatt
aaaaaaaaaa
ccacctcctce
aagggagcct
cgccecttecce
aatgtgttaa
atttcaggcce
tagaggtttt
tgaatgcaat
1tagcatcac

ccaaactcat

<210> 14
<211> 1790
<212> DNA

ttaatagtta
tcecgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtg
gacatacacg
taaccaccca
aagtctttge
gaccatgcaa
gacaaagaca
ggccgaactyg
catagccatg
tatacacctc
cactattata
taagttaggg
gtaagcaatg
caattggccce
ggcaataatt
ttgcaattgg
aaaaaaaaaa
gcggtecgac
gcattcgcag
aacagttgcg
actactgatt
cctcagtccect
acttgcttta
tgttgttgtt
aaatttcaca

caatgtatct

ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccecectatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
cgatggccege
agaaggcatt
atgccagagc
cactcatctt
gaggtggcac
gccaccttgg
tacggcggte
gcaccttcga
taggcaatgg
gcatataacc
cgtggtcege
ggaagcttac
tttttaatat
aaaaaaaaaa
ctgggcatce
aagccgaatt
cagcctgaat
ctaattgttt
cacagtctgt
aaaaacctcc
aacttgttta
aataaagcat

taggcgcegece

28

tcaattacgg
gtaaatggcce
tatgttccca
cggtaaactg
gacgtcaatg
fttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
attttgttcc
caaagtgcat
tcegtegtte
attttcgcac
ggatatcaag
taacatctag
cgagggacat
ctagattggt
atagtttaaa
cattgatata
ataactgtat
ctcacggaaa
ataagcttaa
ttccaaaaaa
aaaaaaaaaa
gaaggaggac
ccagcacact
ggcgaatgga
gtgtatttta
tcatgatcat
cacacctccce
ttgcagctta
ttttttcact

ggtacc

ggtcattagt
cgcctggcetyg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggcyg
tcaatgggag
ccgeccecatt
ctggtttagt
agctcctgcece
gttgatattg
gaggtggagt
ctggctacca
cttatcgata
gtatgaggta
taaggcgttt
gcgttaatac
cataagatct
gcaagaaaat
aacttgtaac
ctcggggeaa
ttcgacgaat
aaaaaaaaaa
aaagggtcgg
gcacgtccac
ggcggeegtt
gatccaattt
gattcacagt
aatcagccat
cctgaacctyg
taatggttac
gcattctagt

tcatagccca
accgcccaac
aatagggact
agtacatcaa
gccegectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctccgceta
aggctgacag
cattgcaggt
aattgatcga
ccgtecgacct
gagggctgea
aagaaattga
acagaattct
atactagtat
tgaaaacaga
aaagcgcaac
ctcatattga
aattggattt
aaaaaaaaaa
catggcatct
tcggatgget
actagggccg
ttaagtgtat
cccaaggcete
accacatttg
aaacataaaa
aaataaagca

tgtggtttgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2016




<213> Artificial Sequence

<220>

<223> Sequence of the

<400> 14

gagctcttaa
tatatggagt
Jgacccccgcec
ttccattgac
gtgtatcata
cattatgccce
gtcatcgcecta
tttgactcac
caccaaaatc
ggcggtagge
gcggatgtgt
~gcgagagat
cccattcatce
cacaccaaat
gcaggagact
atctatacta
aaattgaaaa
taacaaagcg
gcaactcata
gaataattgg
naaaaaaaaa
tcggeatgge
ccactcggat
cgttactagg
atttttaagt
cagtcccaag
ccataccaca
cctgaaacat
ttacaaataa

tagttgtggt

<210> 15

ttaatagtta
tcegegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcce
aacgggactt
gtgtacggtyg
gacatacacg
taaccaccca
aagtctttgce
gaccatgcaa
gacaaagaca
gtatatgcgg
cagaaaaagt
caacaagacc
ttgacacatt
atttttattt
aaaaaaaaaa
atctccacct
ggctaaggga
gcecgegecect
gtataatgtg
gctcatttca
tttgtagagg
aaaatgaatg
agcaatagca

ttgtccaaac

RT-14

ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gcceccecctatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
cgatggcecge
agaaggcatt
atgccagagce
cactcatctt
ccgctaagtt
tagggtaagce
tgcgcaattyg
aattggcaat
tattttgcaa
aaaaaaaaaa
cctecgeggte
gcctgecatte
tcececaacagt
ttaaactact
ggcccectcecag
ttttacttgce
caattgttgt
tcacaaattt

tcatcaatgt

29

tcaattacgg
gtaaatggcc
tatgttccceca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
attttgttcc
caaagtgcat
tcegtegtte
attttcgcac
ggatgggget

agggtaggca
aatggcatat

gceceegtggt
aattggaagc
ttggttttta
aaaaaaaaaa
cgacctggge
gcagaagccg
tgcgcagect
gattctaatt
tcectecacagt
tttaaaaaac
tgttaacttyg
cacaaataaa

atcttaggceg

ggtcattagt
cgcctggetyg
tagtaacgcc
cccacttggce
acggtaaatg
ggcagtacat
tcaatgggceg
tcaatgggag
ccgeccceatt
ctggtttagt
agctcctgece
gttgatattg
gaggtggagt
ctggctacca
tcgaatagtt
atggcattga
aaccataact
ccgectcacy
ttacataagc
atatttccaa
aaaaaaaaaa
atccgaagga
aattccagca
gaatggcgaa
gtttgtgtat
ctgttcatga
ctcccacace
tttattgcag
gcattttttt

cgcecggtace

tcatagcccea
accgcccaac
aatagggact
agtacatcaa
gccegectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctcegeta
aggctgacag
cattgcaggt
aattgatcga
taaacataag
tatagcaaga
gtataacttg
gaaactcggg
ttaattcgac
aaaaaaaaaa
aaaaaaaggg
ggacgcacgt
cactggcggce
tggagatcca
tttagattca
tcataatcag
tccecectgaa
cttataatgg

cactgcattc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1790



<211>
<212>
<213>

<220>
<223>

<400>

30

2396

DNA

Artificial Sequence

Sequence of the RT-124

15

gagctcttaa ttaatagtta ttaatagtaa tcaattacgg ggtcattagt

tatatggagt tccgecgttac ataacttacg gtaaatggcc cgectggetg

gaccceccgee cattgacgtc aataatgacg tatgttccca tagtaacgcece

ttccattgac gtcaatgggt ggagtattta cggtaaactg cccacttgge

gtgtatcata tgccaagtac gccccctatt gacgtcaatg acggtaaatg

cattatgcce agtacatgac cttatgggac tttcctactt ggcagtacat

gtcatcgcecta ttaccatggt gatgcggttt tggcagtaca tcaatgggcg

tttgactcac ggggatttcc aagtctccac cccattgacg tcaatgggag

caccaaaatc aacgggactt tccaaaatgt cgtaacaact ccgccccatt

ggcggtagge gtgtacggtg ggaggtctat ataagcagag ctggtttagt

gcggatgtgt gacatacacg acgccaaaag attttgttce agctcctgec

cgcgagagat taaccaccca cgatggccge caaagtgcat gttgatattg

cccattcatce aagtctttge agaaggcatt tccgtegttc gaggtggagt

cacaccaaat gaccatgcaa atgccagagc attttcgcac ctggctacca

gcaggagact gacaaagaca cactcatctt ggatatcggc agtgegectt

ttggggacce ttgattgttc tttctttttc gctattgtaa aattcatgtt

ggcaaagttt tcagggtgtt gtttagaatg ggaagatgtc ccttgtatca

tcatgataat tttgtttctt tcactttcta ctctgttgac aaccattgtc

ttcttttcat ttteotgtaac tttttcgtta aactttaget tgcatttgta

aaattcactt ttgtttattt gtcagattgt aagtactttc tctaatcact

ggcaatcagg gtatattata ttgtacttca gcacagtttt agagaacaat

aaatgataag gtagaatatt tctgcatata aattctggct ggcgtggaaa

ggtagaaaca actacaccct ggtcatcatc ctgectttct ctttatggtt

acactgtttg agatgaggat aaaatactct gagtccaaac cgggcccctce

gttcatgect tcttettttt cctacaggag aatgatgccce ggggcttcga

cataagatct atactagtat atgcggccgce taagttaggg taggcaatgg

gcaagaaaat tgaaaacaga aaaagttagg gtaagcaatg gcatataacc

aacttgtaac aaagcgcaac aagacctgcg caattggceccce cgtggtecge

ctcggggcaa ctcatattga cacattaatt ggcaataatt ggaagcttac

ttcgacgaat aattggattt ttattttatt ttgcaattgg tttttaatat

tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcecegectgg
ctacgtatta
tggatagcgg
tttgttttygg
gacgcaaatg
gaaccgtatg
acctccgceta
aggctgacag
cattgcaggt
aattgatcga
caaggtgagt
atatggaggg
ccatggaccce
tcectecttatt
acgaattttt
tttttttcaa
tgttataatt
tattcttatt
acaatgatat
tgctaaccat
atagtttaaa
cattgatata
ataactgtat
ctcacggaaa
ataagcttaa

ttccaaaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



aaaaaaaaaa
aaagggtcgg
gcacgtccac
ggcggcecegtt
gatccaattt
gattcacagt
aatcagccat
cctgaacctyg
taatggttac
gcattctagt

<210>
<211>

16
1853
<212> DNA

<213>

<220>
<223>

<400> 16

gagctcttaa
tatatggagt
gacccccgec
ttccattgac
gtgtatcata
cattatgccce
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtagge
gcggatgtgt
cgcgagagat
cccattcatce
cacaccaaat
gcaggagact
taagcttgcg
aagatctata

agaaaattga

aaaaaaaaaa
catggcatct
tcggatgget
actagggcecg
ttaagtgtat
cccaaggcetce
accacatttg
aaacataaaa
aaataaagca

tgtggtttgt

Sequence of the

ttaatagtta
tcecgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcc
aacgggactt
gtgtacggtyg
gacatacacg
taaccaccca
aagtctttge
gaccatgcaa
gacaaagaca
ggagacgtcg
ctagtatatg

aaacagaaaa

aaaaaaaaaa
ccacctectce
aagggagcect
cgcccttece
aatgtgttaa
atttcaggcce
tagaggtttt
tgaatgcaat
atagcatcac

ccaaactcat

Artificial Sequence

RT-1(2A)4

ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gceccecetatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
cgatggccge
agaaggcatt
atgccagagce
cactcatctt
agtccaacce
cggccgcectaa

agttagggta

31

aaaaaaaaaa
gcggtecgac
gcattcgcag
aacagttgcg
actactgatt
cctcagtcect
acttgcttta
tgttgttgtt
aaatttcaca

caatgtatct

tcaattacgg
gtaaatggcce
tatgttccca
cggtaaactg
gacgtcaatg
tttectactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
attttgttcce
caaagtgcat
tcegtegtte
attttcgcac
ggatatccag

tgggceceggyg

gttagggtag
agcaatggca

aaaaaaaaaa
ctgggcatcc
aagccgaatt
cagcctgaat
ctaattgttt
cacagtctgt
aaaaacctcce
aacttgttta
aataaagcat

taggecgegcece

ggtcattagt
cgcctggetg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggeg
tcaatgggag
ccgecccatt
ctggtttagt
agctcctgece
gttgatattg
gaggtggagt
ctggctacca
ctgctgaatt
gcttcgaata
gcaatggcat

tataaccata

aaaaaaaaaa
gaaggaggac
ccagcacact
ggcgaatgga
gtgtatttta
tcatgatcat
cacacctccce
ttgcagectta
ttttttcact
ggtacc

tcatagccceca
accgcccaac
aatagggact
agtacatcaa
gcecegectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctccgcta
aggctgacag
cattgcaggt
aattgatcga
ttgaccttet
gtttaaacat
tgatatagca

actgtataac

1860
1920
1980
2040
2100
2160
2220
2280
2340
2396

120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080



ttgtaacaaa
ggggcaactc
jacgaataat
aaaaaaaaaa
gggtcggcat
cgtccactcg
ggccgttact
ccaattttta
tcacagtccc
cagccatacc
gaacctgaaa
Lggttacaaa

ttctagttgt

17
2465
DNA

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

<220>
223>
<400> 17

gagctcttaa
tatatggagt
gacccccgece
ttccattgac
gtgtatcata
cattatgcce
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtagge
gcggatgtgt
cgcgagagat
cccattcatce
cacaccaaat

gcaggagact

gcgcaacaag
atattgacac
tggattttta
aaaaaaaaaa
ggcatctcca
gatggctaag
agggccgcge
agtgtataat
aaggctcatt
acatttgtag
cataaaatga
taaagcaata

ggtttgtcca

Sequence of the

ttaatagtta
tcecgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttce
aacgggactt
gtgtacggtyg
gacatacacg
taaccaccca
aagtctttgce
gaccatgcaa

gacaaagaca

acctgcgcaa
attaattggce
ttttattttyg
aaaaaaaaaa
cctectegeg
ggagcctgcea
ccttecccaac
gtgttaaact
tcaggccect
aggttttact
atgcaattgt
gcatcacaaa

aactcatcaa

Artificial Sequence

RT-12(2A) 4

ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gccecectatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
cgatggcege
agaaggcatt
atgccagagc

cactcatctt

32

ttggceceegt
aataattgga
caattggttt
aaaaaaaaaa
gtccgacctyg
ttcgcagaag
agttgcgcecag
actgattcta
cagtcctcecac
tgctttaaaa
tgttgttaac
tttcacaaat

tgtatcttag

tcaattacgg
gtaaatggcc
tatgttccceca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
attttgttce
caaagtgcat
tccgtegtte
attttcgcac
ggatatcggce

ggtccgecte
agcttacata
ttaatatttc
aaaaaaaaaa
ggcatccgaa
ccgaattcca
cctgaatgge
attgtttatg
agtctgttca
aacctcccac
ttgtttattg
aaagcatttt
gcgegeeggt

ggtcattagt
cgectggetg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgececatt
ctggtttagt
agctcctgcece
gttgatattyg
gaggtggagt
ctggctacca

agtgcgectt

acggaaactc
agcttaattce
caaaaaaaaa
aaaaaaaaaa
ggaggacgca
gcacactggce
gaatggagat
tattttagat
tgatcataat
acctcccect
cagcttataa
tttcactgca

acce

tcatagccca
accgcccaac
aatagggact
agtacatcaa
gceegectgy
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctccgcecta
aggctgacag
cattgcaggt
aattgatcga
caaggtgagt

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1853

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



33

ttggggacce ttgattgttc tttcttttte gctattgtaa aattcatgtt atatggaggg 960

ggcaaagttt tcagggtgtt gtttagaatg ggaagatgtc ccttgtatca ccatggaccc 1020
tcatgataat tttgtttctt tcactttcta ctctgttgac aaccattgtc tcectcttatt 1080
ttcttttcat tttctgtaac tttttegtta aactttaget tgcatttgta acgaattttt 1140
aaattcactt ttgtttattt gtcagattgt aagtactttc tctaatcact tttttttcaa 1200
ggcaatcagg gtatattata ttgtacttca gcacagtttt agagaacaat tgttataatt 1260
aaatgataag gtagaatatt tctgcatata aattctggct ggcgtggaaa tattcttatt 1320
ggtagaaaca actacaccct ggtcatcatc ctgecctttct ctttatggtt acaatgatat 1380
acactgtttg agatgaggat aaaatactct gagtccaaac cgggcccctc tgctaaccat 1440
gttcatgcct tcttettttt cctacaggag aatgatgccc ggggatatce agctgetgaa 1500
ttttgacctt cttaagcttg cgggagacgt cgagtccaac cctgggeccg gggcttcgaa 1560
tagtttaaac ataagatcta tactagtata tgcggecget aagttagggt aggcaatgge 1620
attgatatag caagaaaatt gaaaacagaa aaagttaggg taagcaatgg catataacca 1680
taactgtata acttgtaaca aagcgcaaca agacctgcgc aattggcccce gtggtcecgee 1740
tcacggaaac tcggggcaac tcatattgac acattaattyg gecaataattg gaagcttaca 1800
taagcttaat tcgacgaata attggatttt tattttattt tgcaattggt ttttaatatt 1860
tccaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1920
asaaaaaaaa aagggtcgge atggcatcte cacctecteg cggteccgace tgggecatceg 1980
aaggaggacg cacgtccact cggatggcta agggagcctg cattcgcaga agcecgaattce 2040
cagcacactg gcggeccgtta ctagggecge geccttccca acagttgege agectgaatg 2100
gcgaatggag atccaatttt taagtgtata atgtgttaaa ctactgattce taattgtttg 2160
tgtattttag attcacagtc ccaaggctca tttcaggcce ctcagtecte acagtetgtt 2220
catgatcata atcagccata ccacatttgt agaggtttta cttgctttaa aaaacctccc 2280
acacctccce ctgaacctga aacataaaat gaatgcaatt gttgttgtta acttgtttat 2340
tgcagcttat aatggttaca aataaagcaa tagcatcaca aatttcacaa ataaagcatt 2400
tttttcactg cattctagtt gtggtttgtc caaactcatc aatgtatctt aggcgcgecg 2460
gtacc 2465

<210> 18
<211> 2296
<212> DNA

<213> Artificial Sequence

<220>
<223> Sequence of the RT-1(SL2-PL)24

<400> 18
gagctcttaa ttaatagtta ttaatagtaa tcaattacgg ggtcattagt tcatagccca 60



tatatggagt
gacccececgee
Ttccattgac
gtgtatcata
cattatgccc
gtcatcgcecta
tttgactcac
caccaaaatc
ggcggtaggce
gcggatgtagt
cgcgagattce
aggtcacacc
tcgagcagga
gagtttgggg
agggggcaaa
accctcatga
tattttecttt
ttttaaattc
tcaaggcaat
aattaaatga
tattggtaga
atatacactg
ccatgttcat
taggcaatgg
gcatataacc
cgtggtcegce
ggaagcttac
tttttaatat
aaaaaaaaaa
ctgggecatce
aagccgaatt
cagcctgaat
~taattgttt
cacagtctgt
aaaaacctcc
aacttgttta
aataaagcat

taggcgcgcec

tccgegttac
cattgacgte
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatggt
ggggatttcce
aacgggactt
gtgtacggtg
gacatacacg
gaatagttta
aaatgaccat
gactgacaaa
acccttgatt
gttttcaggyg
taattttgtt
tcattttctyg
acttttgttt
cagggtatat
taaggtagaa
aacaactaca
tttgagatga
gccttettet
cattgatata
ataactgtat
ctcacggaaa
ataagcttaa
ttccaaaaaa
aaaaaaaaaa
gaaggaggac
ccagcacact
ggcgaatgga
gtgtatttta
tcatgatcat
cacacctccce
ttgcagcetta
ttttttcact

ggtacc

ataacttacg
aataatgacyg
ggagtattta
gcccectatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat
acgccaaaag
aacataagat
gcaaatgcca
gacacactca
gttctttett
tgttgtttag
tectttcactt
taactttttc
atttgtcaga
tatattgtac
tatttctgca
ccctggtceat
ggataaaata
ttttcctaca
gcaagaaaat
aacttgtaac
ctcggggcaa
ttcgacgaat
aaaaaaaaaa
aaagggtcgg
gcacgtccac
ggcggeegtt
gatccaattt
gattcacagt
aatcagccecat
cctgaacctyg
taatggttac
gcattctagt

34

gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
attttgttcce
ctatactagt
gagcattttc
tcttggatat
tttcgctatt
aatgggaaga
tctactctgt
gttaaacttt
ttgtaagtac
ttcagcacag
tataaattct
catcctgect
ctctgagtcc
ggagaatgat
tgaaaacaga
aaagcgcaac
ctcatattga
aattggattt
aaaaaaaaaa
catggcatct
tcggatgget
actagggccg
ttaagtgtat
cccaaggcte
accacatttg
aaacataaaa
aaataaagca

tgtggtttgt

cgcctggetg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgcecccatt
ctggtttagt
agctcecctgece
atatgcggcc
gcacctggct
cggcagtgceg
gtaaaattca
tgtcecttagt
tgacaaccat
agcttgecatt
tttctctaat
ttttagagaa
ggctggegtyg
ttctetttat
aaaccgggcc
gcccggecgce
aaaagttagg
aagacctgcg
cacattaatt
ttattttatt
aaaaaaaaaa
ccacctcecctce
aagggagcct
cgcccettece
aatgtgttaa
atttcaggcc
ftagaggtttt
tgaatgcaat
atagcatcac

ccaaactcat

accgcccaac
aatagggact
agtacatcaa
gcccgectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg
gaaccgtatg
acctccgceta
gctaaattgce
accaaattga
ccttcaaggt
tgttatatgg
atcaccatgg
tgtctectcet
tgtaacgaat
cacttttttt
caattgttat
gaaatattct
ggttacaatg
cctectgctaa
taagttaggg
gtaagcaatg
caattggccce
ggcaataatt
ttgcaattgg
aaaaaaaaaa
gcggtecgac
gcattcgecag
aacagttgcyg
actactgatt
cctcagtcect
acttgcttta
tgttgttgtt
aaatttcaca

caatgtatct

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2296



<210>
<211>
<z212>
<213>

<220>
<223>

<400>

35

19
2382
DNA

Artificial Sequence

Sequence of the RT-1(AUGminus)Z24

19

gagctcttaa ttaatagtta ttaatagtaa tcaattacgg ggtcattagt tcatagccca

tatatggagt tccgegttac ataacttacg gtaaatggcc cgcctggetg accgecccaac

gaccccegece cattgacgtce aataatgacg tatgttcceca tagtaacgec aatagggact

ttccattgac gtcaatgggt ggagtattta cggtaaactg cccacttgge agtacatcaa

gtgtatcata tgccaagtac gccccctatt gacgtcaatyg acggtaaatg gcccgectgg

cattatgccc agtacatgac cttatgggac tttcctactt ggcagtacat ctacgtatta

gtcatcgcta ttaccatggt gatgcggttt tggcagtaca tcaatgggeg tggatagegg

tttgactcac ggggatttcc aagtctccac cccattgacg tcaatgggag tttgttttgg

caccaaaatc aacgggactt tccaaaatgt cgtaacaact ccgecccatt gacgcaaatg

ggcggtagge gtgtacggtg ggaggtctat ataagcagag ctggtttagt gaaccgtatg

gcggatgtgt gacatacacg acgccaaaag attttgttce agctectgece acctecegeta

cgcgagagat taaccaccca cgacggccge caaagtgcac gttgatattg aggetgacag

cccattcatc aagtctttge agaaggcatt tccgtegttce gaggtggagt cattgcaggt

cacaccaaac gaccgtgcaa acgccagagc attttcgecac ctggctacca aattgatcga

gcaggagact gacaaagaca cactcatctt ggatatcggce agtgegectt caaggtgagt

ttggggaccc ttgattgtte tttcttttte gectattgtaa aattcatgtt atatggaggg

ggcaaagttt tcagggtgtt gtttagaatg ggaagatgtc ccttgtatca ccatggaccc

tcatgataat tttgtttctt tcactttcta ctctgttgac aaccattgtc tcctcttatt

ttcttttcat tttctgtaac tttttcgtta aactttaget tgcatttgta acgaattttt

aaattcactt ttgtttattt gtcagattgt aagtactttc tctaatcact tttttttcaa

ggcaatcagg gtatattata ttgtacttca gcacagtttt agagaacaat tgttataatt

aaatgataag gtagaatatt tctgcatata aattctggct ggcgtggaaa tattcttatt

ggtagaaaca actacaccct ggtcatcatc ctgectttct ctttatggtt acaatgatat

acactgtttyg agatgaggat aaaatactct gagtccaaac cgggccccte tgctaaccat

gttcatgeet tcttecttttt cctacaggag attcgaatag tttazacata agatctatac

tagtatatgc ggccgctaag ttagggtagg caatggcatt gatatagcaa gaaaattgaa

aacagaaaaa gttagggtaa gcaatggcat ataaccataa ctgtataact tgtaacaaag

cgcaacaaga cctgcgcaat tggccccegtg gtccgectcea cggaaactcg gggcaactca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



tattgacaca
ggatttttat
aaaaaaaaaa
gcatctccac
atggctaagg
gggcegegec
gtgtataatg
aggctcattt
catttgtaga
ataaaatgaa
aaagcaatag

gtttgtccaa

<210> 20
<211> 10342

<212> DNA

ttaattggca
tttattttgce
aaaaaaaaaa
ctecctegegy
gagcctgcat
cttcccaaca
tgttaaacta
caggcccecte
ggttttactt
tgcaattgtt
catcacaaat

actcatcaat

ataattggaa
aattggtttt
aaaaaaaaaa
tccgacctgg
tcgcagaagce
gttgcgecage
ctgattctaa
agtcctcaca
gctttaaaaa
gttgttaact
ttcacaaata

gtatcttagg

<213> Artificial Sequence

<220>

36

gcttacataa
taatatttcce
aaaaaaaaaa
gcatccgaag
cgaattccag
ctgaatggcg
ttgtttgtgt
gtctgttcat
acctcccaca
tgtttattgc
aagcattttt

cgcgceceggta

gcttaattceg
aaaaaaaaaa
aaaaaaaaag
gaggacgcac
cacactggceg
aatggagatc
attttagatt
gatcataatc
cctcececectyg
agcttataat
ttcactgcat

ccC

<223> pRSV-Nspl234 is a 10342bp plasmid vector that

expresses codon optimised SFV replicase from RSV

acgaataatt
aaaaaaaaaa
ggtcggcatg
gtccactcgg
gccgttacta
caatttttaa
cacagtccca
agccatacca
aacctgaaac
ggttacaaat
tctagttgtyg

LTR promoter. Heterologous rabbit beta-globin gene

derived intron is introduced into the replicase

coding sequence

<400> 20

cacagcccag
gagaaagcgce
tcggaacagg
ctgtcgggtt
ggagcctatg
agaaaaaggg
acctgcaggt
atagttaagc
caaaatttaa
ggttaggcgt
ctagggtgtg
gatatagtag

cttggagcga
cacgctteccce
agagcgcacg
tcgceccaccte
gaaaaacgcc
gggaatgaaa
cgatcgactce
cagtatctge
gctacaacaa
tttgecgectge
tttaggcgaa
tttcgetttt

acgacctaca
gaagggagaa
agggagcttce
tgacttgagce
agcaacgceat
gaccccacct
tagtatggtg
tceetgettyg
ggcaaggctt
ttecgegatgt
aagcggggct
gcatagggag

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttgg
cactctcagt
tgtgttggag
gaccgacaat
acgggccaga
tcggttgtac
ggggaaatgt

atacctacag
gtatccggta
cgcectggtat
gtgatgctcyg
aaagatttta
caagctagcg
acaatctgcet
gtcgctgagt
tgcatgaaga
tatacgcgta
gcggttagga
agtcttatge

cgtgagctat
agcggceagygyg
ctttatagtce
tcaggggggce
tttagtctcce
tataccctceg
ctgatgccge
agtgcgcegag
atctgcttag
tctgagggga
gtcccecctceag

aatactcttyg

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2382

60

120
180
240
300
360
420
480
540
600
660
720



tagtcttgcea
cgtgecatgece
acgggtctga
agtgectage
aagctggtag
jgacatcgag
ggtggagtcc
ggccaccaag
cgccecectcea
ttcatgttat
ttgtatcact
ccattgtctce
catttgtaac
taatcacttt
agaacaattg
cgtggaaata
ttatggttac
ggccectetyg
ccacaagtac
ctacgccaag
gatcaccgac
gcacaccgac
cgtgcacgcece
jatcggcette
cgccaccaac
cagcctgacce
ctgcgacacce
gcggagetgg
atgcgacacce
cctgtacgge
caagaccacc
cagcaccatce
ccagaaactg
caccaacacc
cagagagtac
gacctgctge
cgacacccag

gtggagcacc

acatggtaac
gattggtgga
catggattgg
tcgatacaat
aggatcggte
gccgacagcec
ctgcaggtga
ctgatcgagce
aggtgagttt
atggaggggg
atggacccte
ctcttatttt
gaatttttaa
tttttcaagg
ttataattaa
ttcttattgg
aatgatatac
ctaaccatgt
cactgcgtgt
aagctggecg
ctgcagaccg
gtgacctgce
cccaccteece
gacaccaccc
tgggecgacg
gagggccegge
gtgatgttca
cacctgccca
atcgtgagcet
aagaccgtgg
gataccgtga
tgcgaccaga
ctggtcggcece
atgaagaact
aaggccgacc
tgcetgtyggg
accatcgtga

ggcctggeca

gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt
gatcgactct
ccttcatcaa
cccccaacga
aggaaaccga
ggggaccctt
caaagttttc
atgataattt
cttttcattt
attcactttt
caatcagggt
atgataaggt
tagaaacaac
actgtttgag
tcatgcctte
gcccecatgeg
ccgccagegyg
tgatggccac
ggacagccgce
tgtaccacca
ccttecatgtt
agcaggtgcet
tgggcaagct
gcgtgggceag
gcgtgttcca
gcgagggceta
gctacgcecegt
agggcgagag
tgaccggtat
tgaaccagcg
acctgcetgcee
tggacgacga
ccttcaagac
aggtgcccag
tceceegtgeg

37

caacatgcct
tacgatcgtg
gaattccgea
tgaccattca
agacgccacc
gagcctgeag
ccacgccaac
caaggacacc
gattgttctt
agggtgttgt
tgtttecttte
tctgtaactt
gtttatttgt
atattatatt
agaatatttc
tacaccctgg
atgaggataa
ttctttttce
gagcgecgag
caaggtgctyg
cceccgacgec
cgaggtggcece
ggccatgaag
cgacgccctg
gcaggceecgg
gtccatcctg
cacactgtac
cctgaagggce
cgtggtgaag
gacctaccac
agtgagcttc
cctggcecacce
gatcgtggty
catcgtggece
gaagcceccectg
ccggaagatg
cgagttcaac

gagccggatc

tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
atggccgeca
aaggccttce
gccagggect
ctgatcctgg
tctttttege
ttagaatggg
actttctact
tttcgttaaa
cagattgtaa
gtacttcagc
tgcatataaa
tcatcatcct
aatactctga
tacaggcgga
gaccccgagce
gaccgggaga
gagagcccca
gtgtaccagg
ggcgtgegga
gccggagect
aacatcggce
cggaagaagc
accgagagcc
aagcagagct
aaaatcacca
gcegaggget
ccecgtetgea
gatgtgaccce
aacggccgga
gtggccttca
ggcgtgegygg
cacaccatgt
agcttcgtga
aagatgctgce

gaaaaagcac
aaggcaacag
attgtattta
gtgcacctcc
aggtgcacgt
ccagcttcga
tcagccacct
acatcggcag
tattgtaaaa
aagatgtccc
ctgttgacaa
ctttagcecttg
gtactttctc
acagttttag
ttctggctgg
gecectttctet
gtccaaaccqy
tgatgagcac
ggctggtgtg
tcgececggeaa
ccttetgect
acgtgtacgce
ccgectactg
accccaccta
tgtgcgeecge
agctgaagcc
ggaagctgcet
tcacctgcag
tgtgcectygg
ttctggtgtg
cctacgtgcee
ccgaggacgc
cccagcggaa
gcaagtgggc
agcggagect
acaagaagcc
tccecagect

tggccaagaa

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



aaccaagcgg
agagaaagag
cgcccectgee
agccggggtyg
gctgetggge
ccecegtgeac
ataccaggtc
gceccgagtte
gaaccggaag
stacgagaaa
atgctgcegtg
ccecttecac
cacagtggtg
ggtgaccaag
cgacgtcaag
gaacggctgce
cggcaccctg
cgaccccaag
catctgcecacce
catcgtgtcc
catcatcatc
ctteecgegge
cgcegectcece
gaaccccecetg
caggctggtyg
ccagggcaac
ggtgatcgag
jgccaagage
gagcaccatce
cgagatctgce
ggtgtccctg
cttcaacgcce
gcacaccggce
taacgtgatc
gaagggcagc
gtctgagtac
jacaggcgcec

cgacctggtyg

gagctgatcce
cggctggaag
gagaccggceg
gtggagaccc
aactacgtgg
cctectggecg
gacggctacg
caggccctga
ctgtaccaca
gtgcgggeceg
aagcgggagg
gagttcgcect
ggcgtgttceg
cacgacctgg
aagcaccggg
agacgggcecg
ctggccctga
cagtgcgget
gaagtgtgcce
accctgcact
gataccaccyg
tgggtgaagce
cagggcectga
tacgcecectyg
tggaaaaccc
ttcaccgceca
ggccetgeceyg
ctggtgectyg
atcaccgcect
accaagtact
tactacgaga
gccaccgcecg
aagcaggccg
cctatcaace
cgggtggagt
aacctggcce
gacaggtgct
ttcgtgaaca

ccgtgetgga
ccgagetgac
tggtggacgt
ccagatccgce
tgctgteccce
agcaggtgaa
acggcegggt
gcgagagcgce
ttgcecgtgea
agcggaccga
aagccagcgg
acgagggcect
gcgtgeeegyg
tgacctecgg
gcctggacat
tggatatcct
tcgeectggt
tcttcaacat
acaagagcat
acggcggceaa
gccagaccaa
agctgcagcet
ccagaaaggg
ccagcgagca
tggceggega
ccctggaaga
ccccagtgga
tgctggacac
tcaaagagga
acggcgtgga
acaaccactg
ccagactgga
tgatcgccega
ggcggcetgece
ggctggtgaa
tgccteggeyg
acgacctgag

tccacaccga

38

cgccagcagce
ccgggaggec
ggatgtggag
cctgaaggtg
ccagaccgtg
gatcatcacc
gctgcetgceca
cacaatggtg
cggccectagce
tgccgagtac
gctggtgctg
gaagatccgg
cagcggcaag
caagaaagag
ccaggccaag
gtacgtggac
gaagccccgg
gatgcagctyg
cagccggeygyg
gatgcggacc
gcccaagecc
ggactaccgg
cgtgtatgcece
cgtgaatgtg
cccctggate
gtggcaggaa
cgeccettecag
cgecggeate
ccgggectac
cctggacage
ggacaaccgyg
agcccggeac
gagaaagatc
ccacgcecctg
caaagtgcgg
gagggtgacc
cctgggectyg

gttcagaatc

gccagggacg
ctgcccecce
gaactggaat
acagcccagc
ctgaagagca
cacaacggca
tgcggetcecyg
tacaacgagc
ctgaacaccg
gtgttcgacg
gtcggggage
cccteegece
agcgccatca
aactgccagg
acagtggaca
gaggccttcg
tccaaggtgg
aaggtgaact
tgcaccagac
accaacccct
ggcgacatcg
ggccacgagg
gtgcggcaga
ctgctgaccce
aaggtgctgt
gagcacgaca
aacaaggcca
cggcetgaccyg
agcceecgtgg
ggcctgttca
ccaggcggcea
acctttctga
cagcccectgt
gtggccgagt
ggctaccacg
tggctgtcecce
cctgccgacyg

caccactacc

ccgagcagga
tggtgcctat
accacgccgg
ccaacgacgt
gcaagctggce
gggceggeag
ccatccectgt
gggagttcgt
atgaggaaaa
tggacaagaa
tgaccaaccc
cctacaagac
tcaagtccect
aaatcgtcaa
gcatcctgcet
cctgceccacag
tgctgtgcgg
tcaaccacaa
ccgtgaccge
gcaacaagcc
tgctgacctg
tgatgaccge
aggtgaacga
ggaccgagga
ccaacatccc
agatcatgaa
acgtgtgcectg
ccgaagagtyg
tggcecctgaa
gcgcccccaa
ggatgtacgg
agggccagtg
ccgtgetgga
acaagacagt
tgctgctggt
ctctgaacgt
ccggcagatt
agcagtgcegt

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
33900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280



ggaccacgcce
cggcagcectyg
cagcctgage
cacagaagtyg
ccagatgaac
cgcceccage
gaatgccgcece
gtggcccage
cggcagctac
gggcgaccgg
cctgagcagce
gctgcagcag
aatctactge
cgccgtggag
cgacagcagc
cttcgagggce
gccecaggetg
caacatccgg
gccetgectyg
ggtgaagagc
gcagaaagtg
cccccggaag
cctggactygg
gcagagctgce
cgtgcaccct
cgaccacgtg
ggccagcaga
aaccgcectte
cgcectggec
cggagcectat
acagcacaac
caagctggat
ggccaacaag
ccggcetgacce
cgcegtgege
cgacgtggcec
ctaccagatc

cctggaccgyg

atgaagctge
ctgatgcgygg
cggaagttca
tttctgetgt
accaagctgt
taccgggtga
aatgccagqgyg
gccttcaagg
ccecgtgatee
gaactggccg
gtggccatce
agcctgaacc
cgggacaaga
ctgctgaacg
ctggtgggcce
accaagttca
caggaagcca
tccaagtgece
tgcagatacg
atggtggtgt
aagtgcgaga
tacgccgect
accaccgact
gacatcgaca
gagccagccg
gatctggaaa
gccgcecgaga
aggaacaagc
agcggcatca
atcttcagca
ctgcagtgceg
accgagceggg
agccgctacce
agcggcgceca
taccccaggce
atcgccgcect
accgatgagt

gccaccttcect

agatgctggg
cctacggcta
gctececgecag
tcagcaactt
ccgeegtgta
agcgggccga
gcaccgtggg
gcgaggcecac
acgcegtgge
ccgtgtatag
ctctgectgte
acctgttcac
gctgggagaa
acgacgtgga
ggaagggcta
accaggccgce
acgagcagat
ccgtgaacga
ccatgaccgce
gcagcagett
aggtgctget
ccaccaccga
ccagcagceac
gcatctacga
gcatcgccga
accccatcce
ggccegtgece
tgceectgac
cctteggcega
gcgacaccgg
cccagctgga
aaaagctgct
agtctaggaa
ggctgtacac
ccgtgtacag
gcaatgagta
acgatgcecta

gtcceccgecaa

39

cggcgacgec
cgccgacaag
ggtgctgaga
cgacaacggc
cgceggegag
catcgccacce
cgacggcgtg
ccectgtggge
ccceccaattte
agcecgtggec
caccggegtyg
cgctatggac
gaagatccag
gctgacaacc
cagcaccacc
catcgatatg
ctgtctgtac
cagcgacagc
cgagcggatce
cceectgecee
gttcgacccce
ccacagcgac
cgccagcgac
gcctatggece
cctggecgec
cccteccaga
tgcecececcaga
cttcggcgac
ttttgatgac
ctccggecac
cgccgtggaa
gctgctgaaa
ggtggagaac
aggggcecgac
ccccaccgtyg
cctgtctagg
cctggacatg
gctgecggtgce

ctgaggctge
atctccgagg
ccecgactgeg
aagcggecca
gccatgcaca
tgcaccgagg
tgcagggeceg
accatcaaaa
agcgccacca
gccgaagtga
ttcagcggeg
gccaccgacyg
gaagccatcg
gacctggtgce
gacggcteccce
gccgagatcce
gcectgggeg
agcacccccee
gcceggetge
aagtaccacg
accgtgecta
agaagcctgce
accatgagcc
cccatcgtgg
gatgtgcacc
cccaagaggg
aagcccacce
ttcgacgage
gtgctgcgge
ctgcagcaga
gaggaaaaga
atgcagatgce
atgaaggcca
gtgggcagaa
atcgagcggt
aactacccaa
gtggacggca

taccccaagce

tgaagcctgg
ccgtggtgte
tgaccagcaa
gcaccctgca
ccgcecggatg
ccgeegtggt
tggccaaaaa
ccgtgatgtyg
cagaggccga
acagactgag
gcagggaccg
ccgacgtgac
acatgaggac
gcgtgcaccce
tgtacagcta
tgaccctgtyg
agacaatgga
ctcggaccgt
ggagccacca
tggatggcegt
gcgtggtgte
ggggcttcga
tgcecagect
tgaccgccga
cagaacccgc
ccgcectaccet
cagcccceag
acgaggtgga
tgggcagagce
aaagcgtgag
tgtaccccce
accccagcga
ccgtggtgga
tccctaccta
tcagcagcece
ccgtggecag
gcgacagctg

accacgccta

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560



tcaccagcce
gctggccgece
ggacagcgcce
ggaggaatac
caagctgaag
gcaggaagtg
tggcaccaag
ggccaccgcce
gaggcccaac
cagccacttce
ccaggacgac
gtacctgctg
cggcacccgg
caacacagtg
cgectgegee
gatggccgag
gggcgaaaag
cgcctgcaga
cgaggacaag
ccggaccggce
ctgcaagagc
gctgagaggc
tgatcagcct
ccttecttga
gcatcgceatt
aagggggagyg
ggtctgggta
tagtttagca
acctggcgcet
atcgcgagcg
ctgacgatat
cctecetecega
ttgtgcatac
caaccggcac
ccgacgcaga
ttgaaaaaca
cgtttgcatyg
tcgettatat

accgtgagaa
gccaccaagc
gtgtttaacg
gccaagcagce
ggccccaagg
cctatggaca
cacaccgagqg
tatctgtgceg
gtgcacaccc
caccccggeg
agcctggecece
gatctgatcg
ttcaagttcg
ctgaatatca
gccttcecateg
cggtgegeca
ccececctact
gtgagcgacc
caggacgagqg
ctgggcgeeg
atcctgateg
cctgtcatcce
cgactgtgce
ccctggaagg
gtctgagtag
attgggaaga
agctctagtt
cgaaggagtc
gccaaaacac
cggegtettt
ggtcgtggtt
cacgccaact
gcactcgege
cacccacgcec
aatcaacggce
gggtatcgat
gggcaaaaat

ggggatattc

gcgccgtgece
ggaactgcaa
tggagtgcectt
ccatccggat
ccgecgcecect
ggttcaccgt
aacggcccaa
gcatccaccy
tgttcgacat
acccagtgct
tgaccggect
aggccgectt
gcgccatgat
ccatcgceccag
gcgacgacaa
gctgggtgaa
tctgeggegyg
ccectgaageg
accggceggag
agctggaagt
ctatggccac
acctgtacgg
ttctagttge
tgccactccece
gtgtcattct
caatagcagg
ctcatgtttg
aacatgttag
aacctggtca
gtgatcaaac
agcatcgaaa
caccggcetge
cacgccacca
gactatttct
gaatatgagt
gcagcgcaaa
gccgaagatg
tgccgtcagt

40

cagcccectte
cgtgacccag
caagagatac
caccaccgag
gttcgcecaag
ggacatgaag
ggtgcaggtyg
ggagctggtg
gtccgcecgag
ggaaaccgat
gatgatcctyg
cggcgagatc
gaagagcgge
cagggtgctyg
catcgtgcac
catggaagtg
cttcatcgtyg
gctgttcaag
ggccctgtcece
ggccctgaca
cctggeccgy
cggaccccgg

cagccatctg
actgtecttt
attctggggg
catgcttaat
acagcttatce
aagatctcaa
cgctcacatg
cttececggegt
ccggtgaagt
tctatcaggce
tctgggegea
acggcaccat
gggaaaccgg
tgcceggegt
cggtgcataa

tagcgcecegcea

cagaataccec
atgagagaac
gcctgcagceyg
aacatcacca
acccacaacc
cgggacgtga
atccaggcecg
cggeggetga
gacttcgacg
atcgccagcet
gaagatctgg
agcagctgcec
atgtttctga
gaacagcggce
ggcgtgatca
aagattatcg
ttcgacagcg
ctgggcaaac
gacgaggtgt
agccgctacg
gacatcaagg
ctggtgeggt
ttgtttgcece
cctaataaaa
gtggggtggg
taacaggcct
atcgataagce
acgctaggta
gggcaacgtc
cgattacagce
ggttgaaggt
attccectece
ggcgggtceag
tcecectgeace
taacgtcatc
tctggtcecat
cgccatcegtyg
gttaccggat

tgcagaatgt
tgcccacaat
gcgagtactg
cctacgtgac
tggtgccect
aggtgacccce
ccgagcectcet
acgccgtgcet
ccatcatcgce
tcgacaagag
gcgtggacca
acctgcctac
ccctgttceat
tgaccgacag
gcgacaagct
acgccgtgat
tgacacagac
ctctgacage
ccaagtggtt
aggtggaggg
cctttaagaa
gagagctcgce
ctcecececgtyg
tgaggaaatt
gcaggacagce
tggcgegeceg
tttaatgcgg
ttagaagcca
agcgeegttg
gtcatgaccyg
acgaaaaagc
attggcggca
tcgattccag
cgcaaaatga
gtagaaacct
tcccacggec
ctggaagagg

atgcagcaaa

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840



cgctgcectgga
gacagcccgce
tcgttccact
tttctgcgeg
ttgccggatce
ataccaaata
gcaccgccta
aagtcgtgte
ggctgaacgg
<210> 21
<211>
<212> DNA

<213>

<220>
<223>

10248

taaacactat
ctaatgagcg
gagcgtcaga
taatctgctg
aagagctacc
ctgtccttcet
catacctcgce

ttaccgggtt

ggggttegtg

ctgcgtaage
ggcttttttt
ccecegtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgctaatc
ggactcaaga

ca

Artificial Sequence
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atggcgcgaa
tccatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggce
ctgttaccag
cgatagttac

ggcatattac
aaatccctta
gatcttcttg
cgctaccagc
ctggcttcag
accacttcaa
tggctgetge
cggataaggc

phelF4Al-Nspl234 is 10248bp plasmid vector

gggcagtaat
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcagcggteg

expresses codon optimised SEV replicase from human

eIF4Al promoter promoter. Heterologous rabbit

beta-globin gene derived intron is introduced into

the replicase coding sequence

<400> 21

cacagcccag
gagaaagcgce
tcggaacagg
ctgtegggtt
ggagcctatg
agaaaaaggg
ctctagctag
tgctacaggg
gaagtgataa
gatagggcect
gggcceccaag
cgagaaaggc
ctcgagttat
tgctgagcgce
cgggcgetcet

cttggagcga
cacgcttcce
agagcgcacg
tcgccaccte
gaaaaacgcc
gggaatgaaa
atgatttcct
gaaaacaaat
cccecagage
acggagccac
atggctgcca
gggccctceca
ccaatggtgce
cggcaggcegg
ataagttgtc

acgacctaca
gaagggagaa
agggagcttc
tgacttgage
agcaacgcat
gaccccacct
tcatcecctgyg
aacatttgag
ccggaagecet
atgaccaagg
ggcctcgagg
gccaatgagg
ctgcgggeeg
ggccggggcey
gataggcggg

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttygg
cacacgtcca
tccagtggag
ctggaggctyg
cactgtcgcce
cctgactcett
ctgcgggygcy
gagcgactag
gccaaaccaa

cactccgcecece

atacctacag
gtatccggta
cgectggtat
gtgatgctcg
aaagatttta
caagctagcg
ggcagtgtcg
accgggagca
agacctcgcece
tccgecacgtg
ctatgtcact
ggccttcacc
gaactaacgt
tgcgatggec
tagtttctaa

cgtgagctat
agcggcaggg
ctttatagtc
tcagggggygc
tttagtctcc
tatacggatc
aatccatctc
gaagtaaagg
ccecettgegt
tgagagtgca
tcecgtaccgg
ttgataggca
catgccgagt
ggggcggagt
ggaaccggtce

9900

9960

10020
10080
101490
10200
10260
10320
10342

120
180
240
300
360
420
480
540
600
660
720
780
840
800




gccaccatgg
ctgcagaagg
jccaacgceca
gacaccctga
gttctttett
tgttgtttag
tctttcactt
taactttttc
atttgtcaga
tatattgtac
tatttctgca
zcctggtceat
ggataaaata
ttttecctaca
gccgaggace
gtgctggacc
gacgccgaga
gtggcegtgt
atgaagggcg
gcecctggeeg
Jjcccggaaca
atcctgcegga
ctgtacaccg
aagggcaagc
gtgaagaaaa
taccacgccg
agcttececeg
gccaccgatg
gtggtgaacg
Jtggeegtygg
cccctgggeg
aagatgcaca
ttcaacagct
cggatcaaga
agcagcgcca
gaggcectyge
gtggaggaac
aaggtgacag

ccgecaaggt
ccttceccag
gggccttcag
tcectggacat
tttcgcectatt
aatgggaaga
tctactctgt
gttaaacttt
ttgtaagtac
ttcagcacag
tataaattct
catcctgect
ctctgagtcc
ggcggatgat
ccgagcggcet
gggagatcgc
gccccacctt
accaggacgt
tgcggaccgce
gagcctaccce
tcggectgtyg
agaagcagct
agagccggaa
agagcttcac
tcaccatgtg
agggctttct
tctgcaccta
tgacccecega
gccggaccca
ccttcagcaa
tgcgggageg
ccatgtacaa
tcgtgatcecce
tgctgetgge
gggacgccga
ccececectggt
tggaatacca

cccagceccecaa

gcacgtggac
cttcgaggtg
ccacctggece
cggcagcgcece
gtaaaattca
tgtcececttgt
tgacaaccat
agcttgcatt
tttctctaat
ttttagagaa
ggctggegtyg
ttctetttat
aaaccgggcce
gagcacccac
ggtgtgctac
cggcaagatc
ctgcctgeac
gtacgccgtg
ctactggatc
cacctacgcc
cgccgecage
gaagccctgce
gctgetgegg
ctgcagatgce
ccetggectg
ggtgtgcaag
cgtgceccage
ggacgcecag
gcggaacacc
gtgggccaga
gagcctgacce
gaagcccgac
cagcctgtgg
caagaaaacc
gcaggaagag
gcctatcegece
cgccggagec

cgacgtgctyg
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atcgaggcecg
gagtccctge
accaagctga
ccctcaaggt
tgttatatgg
atcactatgg
tgtctcectet
tgtaacgaat
cacttttttt
caattgttat
gaaatattct
ggttacaatg
cctcectgetaa
aagtaccact
gccaagaagc
accgacctge
accgacgtga
cacgccccca
ggcttcgaca
accaactggg
ctgaccgagg
gacaccgtga
agctggcacc
gacaccatcg
tacggcaaga
accaccgata
accatctgcg
aaactgctgg
aacaccatga
gagtacaagg
tgctgcetgece
acccagacca
agcaccggcec
aagcgggagc
aaagagcggc
cctygccgaga
ggggtggtgg
ctgggcaact

acagcccectt
aggtgacccce
tcgagcagga
gagtttgggg
agggggcaaa
accctcatga
tattttettt
ttttaaattc
tcaaggcaat
aattaaatga
tattggtaga
atatacactg
ccatgttcat
gcgtgtgecc
tggcecgecge
agaccgtgat
cctgceecggac
cctcecectgta
ccaccccectt
ccgacgagcea
gccggetggg
tgttcagegt
tgcccagegt
tgagctgcga
ccgtgggcta
ccgtgaaggyg
accagatgac
tcggectgaa
agaactacct
ccgacctgga
tgtgggcectt
tcgtgaaggt
tggccatcce
tgatcceegt
tggaagccga
ccggegtggt
agacccccag

acgtggtgcet

catcaagagc
caacgaccac
aaccgacaag
acccttgatt
gttttcaggg
taattttgtt
tcattttctg
acttttgttt
cagggtatat
taaggtagaa
aacaactaca
tttgagatga
gccttettet
catgcggagce
cagcggcaag
ggccaccecc
agccgecgag
ccaccaggcc
catgttcgac
ggtgctgcag
caagctgtcc
gggcagcaca
gttccacctg
gggctacgtg
cgcegtgacce
cgagagagtg
cggtatcctg
ccagcggatce
gctgcceccatce
cgacgagaag
caagacccgg
gcccagcgag
cgtgcggage
gctggacgcec
gctgacccgg
ggacgtggat
atccgecectg

gtccecececag

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180




accgtgctga
atcacccaca
ctgccatgceg
atggtgtaca
cctagcecctga
gagtacgtgt
gtgctggteg
atccggecect
ggcaagagcg
aaagagaact
gccaagacag
gtggacgagg
cceccggteca
cagctgaagg
cggcggtgcea
cggaccacca
aagcccggeg
taccggggcce
tatgccgtge
aatgtgctgce
tggatcaagg
caggaagagc
ttccagaaca
ggcatcecggce
gcctacagcce
gacagcggcce
aaccggccag
cggcacacct
aagatccagce
gceetggtgg
gtgcgggget
gtgacctggce
ggcctgectg
agaatccacc
gacgccctga
gacaagatct
ctgagacccqg

aacggcaagc

agagcagcaa
acggcagggc
gctccgecat
acgagcggga
acaccgatga
tcgacgtgga
gggagctgac
ccgececccta
ccatcatcaa
gccaggaaat
tggacagcat
ccttegectg
aggtggtgct
tgaacttcaa
ccagacccegt
acccctgcaa
acatcgtgct
acgaggtgat
ggcagaaggt
tgacccggac
tgctgtccaa
acgacaagat
aggccaacgt
tgaccgccga
ccgtggtygge
tgttcagcge
gcggcaggat
ttctgaagqgyg
ccctgtecegt
ccgagtacaa
accacgtgcet
tgtccectcet
ccgacgecgyg
actaccagca
ggctgctgaa
ccgaggecgt
actgcgtgac

ggcccageac

gctggececccce
cggcagatac
ccctgtgecee
gttcgtgaac
ggaaaactac
caagaaatgc
caacccccee
caagaccaca
gtcecectggtyg
cgtcaacgac
cctgctgaac
ccacagcggce
gtgcggcgac
ccacaacatc
gaccgecate
caagcccatc
gacctgcectte
gaccgccgcec
gaacgagaac
cgaggacagg
catcccececag
catgaaggtyg
gtgctgggcee
agagtggagc
cctgaacgag
ccccaaggtyg
gtacggcettce
ccagtggcac
gctggataac
gacagtgaag
gctggtgtct
gaacgtgaca
cagattcgac
gtgcgtggac
gcetggegge
ggtgtccage
cagcaacaca

cctgcaccag
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gtgcaccctc
caggtcgacyg
gagttccagg
cggaagctgt
gagaaagtgce
tgcgtgaagce
ttccacgagt
gtggtgggeg
accaagcacg
gtcaagaagc
ggctgcagac
accctgetgg
cccaagcagt
tgcaccgaag
gtgtccaccc
atcatcgata
cgcggetggg
gcctcececagg
cccctgtacg
ctggtgtgga
ggcaacttca
atcgagggcee
aagagcctgyg
accatcatca
atctgcacca
tccctgtact
aacgccgceca
accggcaagce
gtgatcccta
ggcagcecggyg
gagtacaacc
ggcgccgaca
ctggtgttcg
cacgccatga
agcctgetga
ctgagccgga
gaagtgtttce

atgaacacca

tggccgagcea
gctacgacgg
ccctgagega
accacattge
gggccgagceg
gggaggaagce
tcgectacga
tgttcggegt
acctggtgac
accggggect
gggcegtgga
ccectgatege
gcggettett
tgtgccacaa
tgcactacgg
ccaccggceca
tgaagcagct
gcctgaccag
ccccetgcecag
aaaccctggce
ccgccaccect
ctgecgeccce
tgectgtget
ccgcecttcaa
agtactacgg
acgagaacaa
ccgecgecag
aggccgtgat
tcaaccggceyg
tggagtggcet
tggccetgcee
ggtgctacga
tgaacatcca
agctgcagat
tgcgggecta
agttcagctc
tgctgttcag
agctgtccge

ggtgaagatc
ccgggtgetyg
gagcgccaca
cgtgcacgge
gaccgatgcece
cagcgggcetyg
gggcctgaag
gcccggeage
ctccggcecaag
ggacatccag
tatcctgtac
cctggtgaag
caacatgatg
gagcatcagce
cggcaagatg
gaccaagccce
gcagctggac
aaagggcgtyg
cgagcacgtg
cggcgaccec
ggaagagtgg
agtggacgcce
ggacaccgcce
agaggaccgg
cgtggacctyg
ccactgggac
actggaagcc
cgccgagaga
gctgecccac
ggtgaacaaa
tcggeggagg
cctgagecetyg
caccgagtte
gctgggeggce
cggctacgcec
cgccagggtg
caacttcgac

cgtgtacgcece

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460




ggcgaggcecea
gccacctgca
ggcgtgtgea
gtgggcacca
aatttcagcg
gtggccgeeg
ggcgtgttca
atggacgcca
atccaggaag
acaaccgacc
accaccgacg
gatatggccg
ctgtacgccece
gacagcagca
cggatcgecce
ctgcccaagt
gaccccaccg
agcgacagaa
agcgacacca
atggccccca
gccgcecgatg
cccagaccca
cccagaaagc
ggcgacttcg
gatgacgtgc
ggccacctgce
gtggaagagg
ctgaaaatgce
gagaacatga
gccgacgtgg
accgtgatcg
tctaggaact
gacatggtgg
cggtgctacce
cccttecaga
acccagatga
agatacgcect

accgagaaca

tgcacaccgce
ccgaggcecge
gggcegtygge
tcaaaaccgt
ccaccacaga
aagtgaacag
gcggeggeag
ccgacgccga
ccatcgacat
tggtgcgegt
gctcecectgta
agatcctgac
tgggcgagac
ccececeecteg
ggctgcggag
accacgtgga
tgcctagegt
gcetgegggg
tgagcctgee
tcgtggtgac
tgcacccaga
agagggccgce
ccaccccagce
acgagcacga
tgcggetggg
agcagaaaag
aaaagatgta
agatgcaccc
aggccaccgt
gcagaatcce
agcggttecag
acccaaccgt
acggcagcga
ccaagcacca
ataccctgca
gagaactgcc
gcagcggcega

tcaccaccta

cggatgcgece
cgtggtgaat
caaaaagtgg
gatgtgcggce
ggccgaggge
actgagcctyg
ggaccggcetyg
cgtgacaatc
gaggaccgce
gcaccccgac
cagctacttc
cctgtggecce
aatggacaac
gaccgtgece
ccaccaggtg
tggcgtgcag
ggtgtcccce
cttcgacctyg
cagcctgecag
cgccgacgtyg
acccgccgac
ctacctggcece
ccccagaacce
ggtggacgcec
cagagccgga
cgtgagacag
cccccccaag
cagcgaggcc
ggtggaccgg
tacctacgcce
cagccccgac
ggccagctac
cagctgectyg
cgcctatcecac
gaatgtgctyg
cacaatggac

gtactgggag

cgtgaccaag
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cccagctacc
gccgecaatg
cccagegect
agctaccccg
gaccgggaac
agcagcgtgg
cagcagagcc
tactgcecggg
gtggagctge
agcagcctgg
gagggcacca
aggctgcaqgg
atccggtcca
tgcctgtgea
aagagcatgg
aaagtgaagt
cggaagtacg
gactggacca
agctgcgaca
caccctgage
cacgtggatc
agcagagccg
gccttcagga
ctggccageg
gcctatatcet
cacaacctgc
ctggataccg
aacaagagcc
ctgaccagceg
gtgcgctacc
gtggccatcg
cagatcaccg
gaccgggcca
cagcccaccg
gccgecgceca
agcgcegtagt
gaatacgcca

ctgaagggcc

gggtgaagceg
ccaggggcac
tcaagggcga
tgatccacgce
tggccgeegt
ccatccectcet
tgaaccacct
acaagagctg
tgaacgacga
tgggccggaa
agttcaacca
aagccaacga
agtgcccecegt
gatacgccat
tggtgtgceag
gcgagaaggt
ccgectecac
ccgactccag
tcgacagcecat
cagccggeat
tggaaaaccc
ccgagaggcec
acaagctgcce
gcatcacctt
tcagcagcga
agtgcgcecca
agcgggaaaa
gctaccagtce
gcgccaggcet
ccaggececegt
ccgcectgceaa
atgagtacga
ccttectgtece
tgagaagcgce
ccaagcggaa
ttaacgtgga
agcagcccat

ccaaggcecge

ggccgacatce
cgtgggcgac
ggccaccccet
cgtggeccececcce
gtatagagcce
gctgtccacc
gttcaccgcet
ggagaagaag
cgtggagetg
gggctacagc
ggccgecate
gcagatctgt
gaacgacagc
gaccgccgag
cagcttcccece
gctgetgtte
caccgaccac
cagcaccgec
ctacgagcct
cgccgacctyg
catcceccccet
cgtgectgee
cctgacctte
cggcgatttt
caccggcetcece
gctggacgcece
gctgectgetyg
taggaaggtg
gtacacaggg
gtacagccce
tgagtacctg
tgcctacctyg
cgccaagctg
cgtgcccage
ctgcaacgtg
gtgcttcaag
ccggatcacce

cgceetgtte

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740




gccaagaccce
atgaagcggg
caggtgatce
ctggtgegge
gccgaggact
accgatatcg
atcctggaag
gagatcagca
agcggcatgt
gtgctggaac
gtgcacggcg
gaagtgaaga
atcgtgttcg
ttcaagctygg
ctgtccgacyg
ctgacaagcc
gccecgggaca
ccececggetgg
catctgttgt
tcctttecta
tggggggtagg
cttaattaac
cttatcatcg
tctcaaacgce
cacatggggc
cggcgtcecgat
tgaagtggtt
tcaggcattc
ggcgeaggceq
caccattccce
aaccggtaac
cggcgttctg
gcataacgcece
gccgcagtta
cgcgaaggca
tgaccaaaat
tcaaaggatc

aaccaccgct

acaacctggt
acgtgaaggt
aggccgecga
ggctgaacgc
tcgacgecat
ccagcttecga
atctgggegt
gctgccacct
ttctgaccct
agcggctgac
tgatcagcga
ttatcgacgc
acagcgtgac
gcaaacctct
aggtgtccaa
gctacgaggt
tcaaggccett
tgcggtgaga
ttgccectece
ataaaatgag
ggtggggcag
aggccttgge
ataagcttta
taggtattag
aacgtcagcg
tacagcgtca
gaaggtacga
ccctecattyg
ggtcagtcga
tgcacccgcea
gtcatcgtag
gtccattcce
atcgtgetgg
ccggatatge
tattacgggce
cccttaacgt
ttcttgagat
accagcggtyg

gccectgeag
gacccetgge
gcctectggece
cgtgetgagg
catcgccage
caagagccag
ggaccagtac
gcctaccggce
gttcatcaac
cgacagcgcce
caagctgatg
cgtgatgggce
acagaccgcce
gacagccgag
gtggttccgg
ggagggcetgce
taagaagctyg
gctcgetgat
cccgtgectt
gaaattgcat
gacagcaagg
gcgecgggte
atgcggtagt
aagccaacct
ccgttgatceg
tgaccgctga
aaaagccctce
gcggcattgt
ttccagcaac
aaatgaccga
aaacctttga
acggccegtt
aagaggtcgce
agcaaacgct
agtaatgaca
gagttttegt
ccttttttte
gtttgtttgce
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gaagtgccta
accaagcaca
accgcctatce
cccaacgtge
cacttccacc
gacgacagcc
ctgctggatce
acccggttcea
acagtgctga
tgcgcececgect
gccgageggt
gaaaagccce
tgcagagtga
gacaagcagyg
accggectygg
aagagcatcc
agaggccctg
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattyg
tgggtaagct
ttagcacgaa
ggcgctgeca
cgagcgegge
cgatatggtce
ctcecgacacyg
gcatacgcac
cggcaccacc
cgcagaaatc
aaaacagggt
tgcatggggce
ttatatgggg
gctggataaa
gcccgectaa
tccactgage
tgcgegtaat

cggatcaaga

tggacaggtt
ccgaggaacg
tgtgcggcat
acaccctgtt
ccggcgacec
tggceccectgac
tgatcgagge
agttcggcgce
atatcaccat
tcatcggcecga
gcgccagcetg
cctacttctg
gcgacccect
acgaggaccyg
gcgccgagcet
tgatcgctat
tcatccacct
tgtgccttct
ggaaggtgcce
gagtaggtgt
ggaagacaat
ctagttctca
ggagtcaaca
aaacacaacc
gtctttgtga
gtggttagca
ccaactcacc
tecgegecacg
cacgccgact
aacggcgaat
atcgatgcag
aaaaatgccg
atattctgce
cactatctge
tgagcgggcet
gtcagacccce
ctgctgcettg

gctaccaact

caccgtggac
gcccaaggtyg
ccaccgggag
cgacatgtcc
agtgctggaa
cggcctgatg
cgccttegge
catgatgaag
cgccagcagg
cgacaacatc
ggtgaacatg
cggcggcette
gaagcggctg
gcggagggcec
ggaagtggcc
ggccacccetg
gtacggcgga
agttgccage
actcccactg
cattctattc
agcaggcatg
tgtttgacag
tgttagaaga
tggtcacgcet
tcaaaccttc
tcgaaaccgg
ggctgctcta
ccaccatctg
atttctacgg
atgagtggga
cgcaaatgcece
aagatgcggt
gtcagttagce
gtaagcatgg
tttttttcca
gtagaaaaga
caaacaaaaa

ctttttccga

7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
8000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020



aggtaactgg
taggccacca
taccagtggce
agttaccgga
<210> 22
<211> 10258
<212> DNA

<213>

<220>
<223>

cttcagcaga
cttcaagaac
tgctgccagt
taaggcgceag

gcgcagatac
tctgtagcecac
ggcgataagt

cggtcgggcet

Artificial Sequence
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caaatactgt
cgcctacata

cgtgtecttac
gaacgggggyd

ccttctagtg tagccgtagt 10080

cctcgetetg ctaatcctgt 10140

cgggttggac tcaagacgat 10200

ttcgtgea

phEF1aHTLV-Nspl234 is 10258bp plasmid vector

expresses codon optimised SFV replicase from human

EFla promoter plus HTLV UTR. Heterologous rabbit

beta-globin gene derived intron is introduced into

the replicase coding sequence

<400> 22

cacagcccag
gagaaagcgce
tcggaacagg
ctgtcgggtt
ggagcctatg
agaaaaaggg
ctctagctag
gaagttgggg
ctgggaaagt
tataagtgca
gctgaagcett
ccatccacgc
gtccgeegte
ttggagccta
ctacgtcttt
cactcecggte
catcaagagc
caacgaccac
aaccgacaag

acccttgatt

cttggagcga
cacgcttcce
agagcgcacg
tcgecacctce
gaaaaacgcc
gggaatgaaa
agctcecggtyg
ggaggggtcg
gatgtcgtgt
gtagtcgeceg
cgaggggcete
cggttgagtce
taggtaagtt
cctagactca
gtttcgtttt
gccaccatgg
ctgcagaagg
gccaacgcca
gacaccctga

gttctttett

acgacctaca
gaagggagaa
agggagcttc
tgacttgagce
agcaacgcat
gaccccacct
cccegtcecagtyg
gcaattgaac
actggctccg
tgaacgttct
gcatctctcce
gcgttetgece
taaagctcag
gccggetcte
ctgttctgceg
ccgecaaggt
ccttcecccag
gggccttcag
tcctggacat
tttecgetatt

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttgg
ggcagagcgce
cggtgcctag
cectttttece
ttttcgecaac
ttcacgcgee
gcecteceegece
gtcgagaccg
cacgctttge
ccgttacaga
gcacgtggac
cttcgaggtyg
ccacctggcece
cggcagegcec

gtaaaattca

atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
aaagatttta
caagctagcg
acatcgceccca
agaaggtggce
gagggtgggy
gggtttgeeg
cgcecgeccta
tgtggtgccet
ggcectttgte
ctgaccctge
tccaagcetgt
atcgaggeeg
gagtccctge
accaagctga
ccctcaaggt

tgttatatgg

cgtgagctat
ageggcaggg
ctttatagtc
tcaggggggc
tttagtctece
tatacggatc
cagtccccga
gcggggtaaa
gagaaccgta
ccagaacaca
cctgaggecyg
cctgaactgce
cggegcetcece
ttgctcaact
gaccggcgcee
acagccccett
aggtgacccce
tcgagcagga
gagtttgggy
agggggcaaa

1024

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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grtttcaggg
taattttgtt
tcattttctg
acttttgttt
cagggtatat
taaggtagaa
aacaactaca
tttgagatga
gccttettet
catgecggage
cagcggcaag
ggccaccece
agccgccgag
ccaccaggcec
catgttcgac
ggtgctgeag
caagctgtcce
gggcagcaca
gttccacctg
gggctacgtg
cgcececgtgace
cgagagagtg
cggtatcctg
ccagcggatce
gctgcccate
cgacgagaag
caagacccgqg
gcccagcgag
cgtgcggage
gctggacgcee
gctgacccgyg
ggacgtggat
atccgecectyg
gtccccceccag
ggtgaagatc
ccgggtgetyg
gagcgccaca

cgtgcacggce

tgttgtttag
tctttecactt
taactttttc
atttgtcaga
tatattgtac
tatttctgea
ccctggteat
ggataaaata
ttttcctaca
gccgaggacce
gtgctggacce
gacgccgaga
gtggcecgtgt
atgaagggcyg
gceectggeeg
gcccggaaca
atcctgcgga
ctgtacaccg
aagggcaagc
gtgaagaaaa
taccacgccg
agctteceeceyg
gccaccgatg
gtggtgaacg
gtggecgtgg
cccctgggeyg
aagatgcaca
ttcaacagcet
cggatcaaga
agcagcgcca
gaggccctge
gtggaggaac
aaggtgacag
accgtgctga
atcacccaca
ctgccatgeg
atggtgtaca

cctagectga

aatgggaaga
tctactctgt
gttaaacttt
ttgtaagtac
ttcagcacag
tataaattct
catcctgect
ctctgagtcce
ggcggatgat
ccgageggcet
gggagatcge
gccceecacctt
accaggacgt
tgcggaccge
gagcctacce
tcggeetgtg
agaagcagct
agagccggaa
agagcttcac
tcaccatgtg
agggctttct
tctgcaccta
tgacccecga
gccggaccca
ccttcagcaa
tgcgggageg
ccatgtacaa
tcgtgatcce
tgctgctgge
gggacgccga
ccececeectggt
tggaatacca
cccageccaa
agagcagcaa
acggcagggce
gctccgecat
acgagcggga

acaccgatga
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tgtceettgt
tgacaaccat
agcttgcatt
tttctctaat
ttttagagaa
ggctggegtg
ttctectttat
aaaccgggcc
gagcacccac
ggtgtgctac
cggcaagatc
ctgcectgeac
gtacgcegtyg
ctactggatc
cacctacgcce
cgccgecagce
gaagccctge
gctgetgegg
ctgcagatgce
ccctggectyg
ggtgtgcaag
cgtgcccage
ggacgcccag
gcggaacacc
gtgggccaga
gagcctgacce
gaagcccgac
cagcctgtgg
caagaaaacc
gcaggaagag
gcctatcgece
cgccggagcec
cgacgtgcectg
gctggececcec
cggcagatac
ccctgtgecece
gttcgtgaac

ggaaaactac

atcactatgg
tgtctcctet
tgtaacgaat
cacttttttt
caattgttat
gaaatattct
ggttacaatg
cctctgctaa
aagtaccact
gccaagaagc
accgacctgce
accgacgtga
cacgcccccea
ggcttcgaca
accaactggg
ctgaccgaqgg
gacaccgtga
agctggcacc
gacaccatcg
tacggcaaga
accaccgata
accatctgcg
aaactgctgg
aacaccatga
gagtacaagg
tgctgcectgece
acccagacca
agcaccggece
aagcgggagce
aaagagcggc
cctgccgaga
ggggtggtgg
ctgggcaact
gtgcaccctce
caggtcgacg
gagttccagg
cggaagctgt
gagaaagtgc

accctcatga
tattttecttt
ttttaaattc
tcaaggcaat
aattaaatga
tattggtaga
atatacactg
ccatgttcat
gcgtgtgecee
tggccgecgce
agaccgtgat
cctgecggac
cctecectgta
ccaccccectt
ccgacgagca
gceggetggg
tgttcagcgt
tgcccagegt
tgagctgcga
ccgtgggceta
ccgtgaaggg
accagatgac
tecggectgaa
agaactacct
ccgacctgga
tgtgggcectt
tcgtgaaggt
tggccatcce
tgatccccegt
tggaagccga
ccggegtggt
agacccceag
acgtggtgct
tggccgagea
gctacgacgg
ccctgagega
accacattgce

gggcecgageg

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



gaccgatgcec
cagcgggcetg
gggcctgaag
gcceggeagce
ctccggecaag
ggacatccag
tatcctgtac
cctggtgaag
caacatgatg
gagcatcagc
cggcaagatg
gaccaagccce
acagctggac
aaagggcgtyg
cgagcacgtyg
cggcgacccce
ggaagagtgg
agtggacgcc
ggacaccgcec
agaggaccgg
cgtggacctyg
ccactgggac
actggaagac
cgccgagaga
gctgecccecac
ggtgaacaaa
tcggeggagy
cctgagecty
caccgagtte
gctgggegge
cggctacgcec
cgccagggtyg
caacttcgac
cgtgtacgece
ggccgacatce
cgtgggegac
ggccacccect

cgtggecccece

gagtacgtgt
gtgctggtcyg
atccggecct
ggcaagagcg
aaagagaact
gccaagacag
gtggacgagg
ccecggtceca
cagctgaagyg
cggcggtgea
cggaccacca
aagcccggcg
taccggggece
tatgcecgtyge
aatgtgctge
tggatcaagyg
caggaagagc
ttccagaaca
ggcatccggce
gcctacagec
gacagcggce
aaccggccag
cggcacacct
aagatccagc
geeetggtyg
gtgcggggcet
gtgacctggce
ggcctgectyg
agaatccacc
gacgccctga
gacaagatct
ctgagacccg
aacggcaagc
ggcgaggcca
gccacctgceca
ggcgtgtgca
gtgggcacca
aatttcagcg

tcgacgtgga
gggagctgac
ccgcecececta
ccatcatcaa
gccaggaaat
tggacagcat
ccttecgectyg
aggtggtget
tgaacttcaa
ccagacccegt
acccctgcaa
acatcgtgcet
acgaggtgat
ggcagaaggt
tgacccggac
tgctgtccaa
acgacaagat
aggccaacgt
tgaccgcecga
ccgtggtgge
tgttcagege
gcggcaggat
ttctgaaggg
ccctgteegt
ccgagtacaa
accacgtgct
tgtccectcet
ccgacgccgg
actaccagca
ggctgctgaa
ccgaggceegt
actgcgtgac
ggcccageac
tgcacaccgce
ccgaggecge
gggceegtgge
tcaaaaccgt

ccaccacaga
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caagaaatgc
caaccccccee
caagaccaca
gtccctggtyg
cgtcaacgac
cctgctgaac
ccacagcggce
gtgcggcgac
ccacaacatc
gaccgccatc
caagccceatce
gacctgcttce
gaccgccgcec
gaacgagaac
cgaggacagg
catcccceccag
catgaaggtg
gtgctgggcee
agagtggagc
cctgaacgag
ccccaaggtyg
gtacggctte
ccagtggcac
gctggataac
gacagtgaaqg
gctggtgtct
gaacgtgaca
cagattcgac
gtgcgtggac
gcectggegge
ggtgtccagce
cagcaacaca
cctgcaccag
cggatgcgcee
cgtggtgaat
caaaaagtgg
gatgtgcgge
ggecgaggge

tgcgtgaagce
ttccacgagt
gtggtgggcy
accaagcacg
gtcaagaagc
ggctgcagac
accctgetgg
cccaagcagt
tgcaccgaag
gtgtccaccce
atcatcgata
cgcggctggy
gccteccagg
ccectgtacg
ctggtgtgga
ggcaacttca
atcgagggcc
aagagcctgg
accatcatca
atctgcacca
tceetgtact
aacgccgeca
accggcaagc
gtgatcccta
ggcagccgdgg
gagtacaacc
ggcgcecgaca
ctggtgttcg
cacgccatga
agcctgctga
ctgagccgga
gaagtgtttc
atgaacacca
cccagctace
gcecgccaatg
cccagegect
agctacccceg

gaccgggaac

gggaggaagc
tcgectacga
tgttcggegt
acctggtgac
accggggect
gggcegtgga
ccectgatege
gcggettett
tgtgccacaa
tgcactacgg
ccaccggcca
tgaagcagct
gcctgaccag
ccectgecag
aaaccctggce
ccgccacccet
ctgccgecce
tgcctgtget
ccgecttcaa
agtactacgg
acgagaacaa
ccgecgecag
aggccgtgat
tcaaccggceg
tggagtggcet
tggccctgece
ggtgctacga
tgaacatcca
agctgcagat
tgcgggecta
agttcagctce
tgctgttcag
agctgtccge
gggtgaagcqg
ccaggggeac
tcaagggcga
tgatccacge

tggcegeegt

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760



gtatagagcc
gctgtccacce
gttcaccgcet
ggagaagaag
cgtggagcetyg
gggctacagce
ggccgcecatce
gcagatctgt
gaacgacagc
gaccgccgag
cagcttececce
gctgctgtte
caccgaccac
cagcaccgce
ctacgagcct
cgccgacctyg
catccccect
cgtgcectgece
cctgaccttce
cggcgatttt
caccggctcece
gctggacgcece
gctgcectgetyg
taggaaggtg
gtacacaggg
gtacagcccece
tgagtacctg
tgcctacctyg
cgccaagcetyg
cgtgcccage
ctgcaacgtyg
gtgcttcaag
ccggatcacc
cgecectgtte
caccgtggac
gcccaaggtg
ccaccgggag

cgacatgtcce

gtggccgeeqg
ggcgtgttca
atggacgcca
atccaggaag
acaaccgacc
accaccgacg
gatatggccg
ctgtacgccce
gacagcagca
cggatcgecece
ctgcccaagt
gaccccaccg
agcgacagaa
agcgacacca
atggcccecca
gccgecgatyg
cccagaccca
cccagaaagc
ggcgacttcg
gatgacgtgce
ggccacctge
gtggaagagg
ctgaaaatgc
gagaacatga
gcecgacgtygg
accgtgatcg
tctaggaact
gacatggtygg
cggtgctace
cccettecaga
acccagatga
agatacgcct
accgagaaca
gccaagaccc
atgaagcggg
caggtgatcc
ctggtgcgge
gccgaggact

aagtgaacag
gcggeggeag
ccgacgccga
ccatcgacat
tggtgcgegt
gctcectgta
agatcctgac
tgggcgagac
ccccececteg
ggctgcggag
accacgtgga
tgcctagegt
gcctgcegggyg
tgagcctgee
tcgtggtgac
tgcacccaga
agagggccge
ccaccccagce
acgagcacga
tgeggetggg
agcagaaaag
aaaagatgta
agatgcaccc
aggccaccgt
gcagaatccc
agcggttcag
acccaaccgt
acggcagcga
ccaagcacca
ataccctgca
gagaactgcc
gcagcggcega
tcaccaccta
acaacctggt
acgtgaaggt
aggccgecga
ggctgaacgc

tcgacgceceat
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actgagcctg
ggaccggcetg
cgtgacaatc
gaggaccgec
gcaccccgac
cagctacttc
cctgtggece
aatggacaac
gaccgtgceccec
ccaccaggtg
tggcgtgcag
ggtgtccccece
cttcgacctyg
cagcctgcag
cgccgacgtg
acccgccgac
ctacctggcece
ccccagaacce
ggtggacgce
cagagccgga
cgtgagacag
cccecccaag
cagcgaggcec
ggtggaccgg
tacctacgcece
cagccccgac
ggccagcetac
cagctgcectyg
cgcctatcac
gaatgtgctg
cacaatggac
gtactgggag
cgtgaccaag
gccectgeag
gacccctgge
gcctetggece
cgtgcectgagg

catcgccagce

agcagcgtgg
cagcagagcc
tactgccggg
gtggagctgce
agcagcctgg
gagggcacca
aggctgcagg
atccggtcca
tgcctgtgea
aagagcatgg
aaagtgaagt
cggaagtacg
gactggacca
agctgcgaca
caccctgagce
cacgtggatc
agcagagccg
gccttcagga
ctggccagceg
gcctatatcet
cacaacctgce
ctggataccyg
aacaagagcc
ctgaccagcg
gtgcgctacc
gtggccatcg
cagatcaccg
gaccgggeca
cagcccaccg
gccgecgeca
agcgcecegtgt
gaatacgcca
ctgaagggcce
gaagtgccta
accaagcaca
accgectate
cccaacgtge

cacttccacc

ccatccctcet
tgaaccacct
acaagagctg
tgaacgacga
tgggccggaa
agttcaacca
aagccaacga
agtgceccegt
gatacgccat
tggtgtgcag
gcgagaaggt
ccgectecac
ccgactccag
tcgacagceat
cagccggceat
tggaaaaccc
ccgagaggcc
acaagctgcce
gcatcacctt
tcagcagcga
agtgcgcccea
agcgggaaaa
gctaccagtc
gcgcecaggcet
ccaggcecegt
ccgcectgceaa
atgagtacga
ccttetgtcee
tgagaagcgc
ccaagcggaa
ttaacgtgga
agcagcccat
ccaaggccge
tggacaggtt
ccgaggaacg
tgtgcggcecat
acaccctgtt

ccggcgacce

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



agtgctggaa
cggcectgatyg
cgecttegge
catgatgaag
cgccagcagg
cgacaacatc
ggtgaacatg
cggeggette
gaagcggcetg
gcggagggec
ggaagtggce
ggccacccetyg
gtacggcgga
agttgccagce
actcccactg
cattctatte
agcaggcatg
tgtttgacag
tagttagaaga
tggtcacgct
tcaaaccttc
tcgaaaccgg
ggctgctcta
ccaccatctg
atttctacgg
atgagtggga
cgcaaatgcece
aagatgecggt
gtcagttagce
gtaagcatgg
tttttttecca
gtagaaaaga
caaacaaaaa
cttttteega
tagccgtagt
ctaatcctgt

tcaagacgat

accgatatcg
atcctggaag
gagatcagca
agcggcatgt
gtgctggaac
gtgcacggceg
gaagtgaaga
atcgtgttcg
ttcaagctygg
ctgtccgacy
ctgacaagcce
gceccgggaca
cceceggetgg
catctgttgt
tcectttecta
tggggggtgyg
cttaattaac
cttatcatcg
tctcaaacge
cacatggggce
cggcgtcecgat
tgaagtggtt
tcaggcattc
ggcgcaggceyg
caccattccc
aaccggtaac
cggcgttetyg
gcataacgce
gccgcagtta
cgcgaaggca
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggce
agttaccgga

ccagcttcga
atctgggegt
gctgeccacct
ttctgaccct
agcggctgac
tgatcagcga
ttatcgacgc
acagcgtgac
gcaaacctct
aggtgtccaa
gctacgaggt
tcaaggecett
tgcggtgaga
ttgccectece
ataaaatgag
ggtggggcag
aggccttggce
ataagcttta
taggtattag
aacgtcagceg
tacagcgtca
gaaggtacga
ccctecattg
ggtcagtcga
tgcaccecgcea
gtcatcgtag
gtccattccce
atcgtgctgg
ccggatatge
tattacgggc
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgecagt
taaggcgcag
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caagagccag
ggaccagtac
gcctaccgge
gttcatcaac
cgacagcgcec
caagctgatg
cgtgatgggce
acagaccgcc
gacagccgag
gtggttccgg
ggagggctge
taagaagctg
gctcgctgat
ccegtgeett
gaaattgcat
gacagcaagg
gcgeegggte
atgcggtagt
aagccaacct
ccgttgateg
tgaccgctga
aaaagccctce
gcggecattgt
ttccagcaac
aaatgaccga
aaacctttga
acggcccgtt
aagaggtcge
agcaaacgct
agtaatgaca
gagttttcgt
cettttttte
gtttgtttge
gcgcagatac
tctgtagecac
ggcgataagt
cggtcggget

gacgacagcc
ctgctggatce
acccggttca
acagtgctga
tgecgecgect
gccgageggt
gaaaagccce
tgcagagtga
gacaagcagg
accggectgg
aagagcatcc
agaggccctg
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattg
tgggtaagct
ttagcacgaa
ggcgctgceca
cgagcgcegge
cgatatggtc
ctccgacacg
gcatacgcac
cggcaccacce
cgcagaaatc
aaaacagggt
tgcatggggce
ttatatgggg
gctggataaa
gccegectaa
tccactgage
tgcgegtaat
cggatcaaga
caaatactgt
cgcctacata

cgtgtcttac
gaacgggggyg

tggceccectgac
tgatcgagge
agttcggege
atatcaccat
tcatcggega
gcgccagetg
cctacttcectg
gcgacccect
acgaggaccg
gcgccgagcet
tgatcgctat
tcatccacct
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat
ctagttctca
ggagtcaaca
aaacacaacc
gtctttgtga
gtggttagca
ccaactcacc
tcgecgecacy
cacgccgact
aacggcgaat
atcgatgcag
aaaaatgccg
atattctgcec
cactatctgc
tgagcgggct
gtcagacccce
ctgctgettg
gctaccaact
ccttetagtg
cctecgetctyg
cgggttggac
ttcgtgea

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
8000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10258



<210> 23

<211> 13850

<212> DNA

<213> Artificial Sequence

<220>

51

<223> pRSV-SFV-Rluc is s 13850bp plasmid vector

expresses both codon optimised SFV replicase from

RSV LTR promoter and replicase template 123M4 RNA

with luciferase markergene from CMV promoter

<400> 23

cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatyg
agaaaaaggg
acctgcaggt
atagttaagc
caaaatttaa
ggttaggcgt
ctagggtgtg
gatatagtag
tagtcttgca
cgtgcatgcc
acgggtctga
agtgcctage
aagctggtag
ggacatcgag
ggtggagtce
ggccaccaag
cgceccceccectea
ttcatgttat
ttgtatcact
ccattgtctc
catttgtaac
taatcacttt

cttggagcga
cacgcttccce
agagcgcacyg
tcgecaccte
gaaaaacgcc
gggaatgaaa
cgatcgactc
cagtatctgc
gctacaacaa
tttgecgetge
tttaggcgaa
tttcgetttt
acatggtaac
gattggtgga
catggattgg
tcgatacaat
aggatcggtc
gccgacagcece
ctgcaggtga
ctgatcgagce
aggtgagttt
atggaggggg
atggaccctc
ctcttatttt
gaatttttaa
tttttcaagg

acgacctaca
gaagggagaa
agggagcttc
tgacttgagce
agcaacgcat
gaccccacct
tagtatggtyg
tcectgettyg
ggcaaggctt
ttcgcecgatgt
aagcggggct
gcatagggag
gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt
gatcgactct
ccttcatcaa
cccccaacga
aggaaaccga
ggggaccctt
caaagttttc
atgataattt
cttttcattt
attcactttt

caatcagggt

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttgg
cactctcagt
tgtgttggag
gaccgacaat
acgggccaga
tcggttgtac
ggggaaatgt
caacatgcct
tacgatcgtyg
gaattccgca
tgaccattca
agacgccacc
gagcctgeag
ccacgccaac
caaggacacc
gattgttctt
agggtgttgt
tgtttcttte
tctgtaactt
gtttatttgt

atattatatt

atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
aaagatttta
caagctagcg
acaatctgcet
gtcgctgagt
tgcatgaaga
tatacgcgta
gcggttagga
agtcttatgce
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
atggcecgceca
aaggccttecc
gccagggect
ctgatcctgg
tetttttege
ttagaatggg
actttctact
tttecgttaaa
cagattgtaa
gtacttcagce

cgtgagctat
agcggeaggg
ctttatagtc
tcaggggggce
tttagtctce
tataccctcg
ctgatgccge
agtgcgcgag
atctgcttag
tctgagggga
gtcceccteag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctcc
aggtgcacgt
ccagcttcga
tcagccacct
acatcggcag
tattgtaaaa
aagatgtccce
ctgttgacaa
ctttagcttg
gtactttctc
acagttttag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



agaacaattg
cgtggaaata
ttatggttac
ggcecectetg
ccacaagtac
ctacgccaag
gatcaccgac
gcacaccgac
cgtgcacgcce
gatcggcette
cgccaccaac
cagcctgacce
ctgcgacacc
gcggagetgg
atgcgacacc
cctgtacgge
caagaccacc
cagcaccatc
ccagaaactyg
caccaacacc
cagagagtac
gacctgctgce
cgacacccag
gtggagcacc
aaccaagcgg
agagaaagag
cgcecectgee
agccggggtyg
gctgctggge
cceegtgeac
ataccaggtc
gccecgagtte
gaaccggaag
ctacgagaaa
atgctgegtyg
cccecttecac
cacagtggtg
ggtgaccaag

ttataattaa
ttcttattgg
aatgatatac
ctaaccatgt
cactgcgtgt
aagctggecyg
ctgcagaccyg
gtgacctgcc
cccacctecee
gacaccaccc
tgggccgacyg
gagggccgge
gtgatgttca
cacctgccca
atcgtgagcet
aagaccgtgg
gataccgtga
tgcgaccaga
ctggtcggcece
atgaagaact
aaggccgacc
tgcctgtgygg
accatcgtga
ggcctggeca
gagctgatcc
cggctggaag
gagaccggcg
gtggagaccc
aactacgtgg
cctetggeeg
gacggctacg
caggccctga
ctgtaccaca
gtgcgggeeg
aagcgggagg
gagttcgect
ggcgtgttceg

cacgacctygg

atgataaggt
tagaaacaac
actgtttgag
tcatgectte
gcceecatgeg
ccgecagegg
tgatggccac
ggacagccge
tgtaccacca
ccttcatgtt
agcaggtgct
tgggcaagct
gcgtgggeag
gcgtgttccea
gcgagggcta
gctacgceegt
agggcgagag
tgaccggtat
tgaaccagceg
acctgctgec
tggacgacga
ccttcaagac
aggtgcccag
tcececegtgeg
ccgtgetgga
ccgagcetgac
tggtggacgt
ccagatccgce
tgctgtccce
agcaggtgaa
acggeegggt
gcgagagcge
ttgcecgtgea
agcggaccga
aagccagcgg
acgagggcect
gcgtgeeegg
tgaccteegg
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agaatatttc
tacaccctgg
atgaggataa
ttctttttece
gagcgeegag
caaggtgctg
cceccgacgec
cgaggtggcce
ggccatgaag
cgacgccecctg
gcaggcecgg
gtccatcctg
cacactgtac
cctgaaggge
cgtggtgaag
gacctaccac
agtgagcttce
cctggecacc
gatcgtggty
catcgtggcece
gaagcccectg
ccggaagatg
cgagttcaac
gagccggatce
cgccagcagce
ccgggaggece
ggatgtggag
cctgaaggtg
ccagaccgtyg
gatcatcacc
gctgetgeca
cacaatggtyg
cggcecectage
tgccgagtac
gctggtgetg
gaagatccgg
cagcggcaag

caagaaagag

tgcatataaa
tcatcatcct
aatactctga
tacaggcgga
gaccccgagce
gaccgggaga
gagagcceca
gtgtaccaqgg
ggcgtgegga
gccggagcect
aacatcggcece
cggaagaagc
accgagagcce
aagcagagct
aaaatcacca
gccgaggget
ccegtetgea
gatgtgaccc
aacggccgga
gtggccttca
ggcgtgceggg
cacaccatgt
agcttcgtga
aagatgctgce
gccagggacg
ctgcececccece
gaactggaat
acagcccagce
ctgaagagca
cacaacggca
tgcggectceeg
tacaacgagc
ctgaacaccg
gtgttcgacg
gtcggggage
ccctecgecce
agcgccatca

aactgccagg

ttctggetgg
gccectttetet
gtccaaaccyg
tgatgagcac
ggctggtgtyg
tcgecggceaa
ccttectgect
acgtgtacgce
ccgcectactg
accccaccta
tgtgcgcecge
agctgaagcc
ggaagctgct
tcacctgcag
tgtgecectgg
ttctggtgtyg
cctacgtgece
ccgaggacgce
cccagceggaa
gcaagtgggc
agcggagect
acaagaagcc
tcececagect
tggccaagaa
ccgagcagga
tggtgcectat
accacgccgg
ccaacgacgt
gcaagctggce
gggceggeag
ccatcectgt
gggagttcgt
atgaggaaaa
tggacaagaa
tgaccaaccc
cctacaagac
tcaagtccct

aaatcgtcaa

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840




cgacgtcaag
gaacggctge
cggcaccctg
cgaccccaag
catctgcacc
catcgtgtcce
catcatcatc
cttcecgegge
cgccgectece
gaaccccctg
caggctggtyg
ccagggcaac
ggtgatcgag
ggccaagagc
gagcaccatc
cgagatctgce
ggtgtcecctyg
cttcaacgcece
gcacaccgge
taacgtgatc
gaagggcagce
gtctgagtac
gacaggcgcce
cgacctggtg
ggaccacgcc
cggcagcecetg
cagcctgagce
cacagaagtg
ccagatgaac
cgcceccage
gaatgccgcee
gtggcccage
cggcagctac
gggcgaccgyg
cctgagcage
gctgcagecag
aatctactgce

cgcegtggag

aagcaccggg
agacgggccyg
ctggccectga
cagtgcggcet
gaagtgtgcecce
accctgcact
gataccaccg
tgggtgaagc
cagggcctga
tacgccectg
tggaaaaccc
ttcaccgcca
ggccectgeeyg
ctggtgecetg
atcaccgcect
accaagtact
tactacgaga
gccaccgcecg
aagcaggccyg
cctatcaacc
cgggtggagt
aacctggcecce
gacaggtgcet
ttcgtgaaca
atgaagctge
ctgatgcggg
cggaagttca
tttctgetgt
accaagctgt
taccgggtga
aatgccaggg
gcecttcaagyg
ccegtgatec
gaactggceceg
gtggccatcce
agcctgaacc
cgggacaaga

ctgctgaacg

gcctggacat
tggatatcct
tcgecectggat
tcttcaacat
acaagagcat
acggcggeaa
gccagaccaa
agctgcagcet
ccagaaaggg
ccagcgagea
tggccggega
ccctggaaga
ccccagtgga
tgctggacac
tcaaagagga
acggcgtgga
acaaccactg
ccagactgga
tgatcgcecga
ggcggcetgee
ggctggtgaa
tgccteggeyg
acgacctgag
tccacaccga
agatgctggg
cctacggeta
gctececgecag
tcagcaactt
ccgeegtgta
agcgggecga
gcaccgtyggg
gcgaggccac
acgcecgtgge
ccgtgtatag
ctctgctgte
acctgttcac
gctgggagaa
acgacgtgga

53

ccaggccaag
gtacgtggac
gaagccccgg
gatgcagctg
cagccggegg
gatgcggacc
gcccaagecc
ggactaccgg
cgtgtatgee
cgtgaatgtg
ccectggatce
gtggcaggaa
cgcecttecag
cgcecggeate
ccgggectac
cctggacagce
ggacaaccgg
agcccggeac
gagaaagatc
ccacgccectg
caaagtgcgg
gagggtgacc
cctgggectyg
gttcagaatc
cggcgacgec
cgccgacaag
ggtgctgaga
cgacaacggc
cgccggcgag
catcgccacc
cgacggcegtg
ccectgtggge
ccccaattte
agccgtggec
caccggcegtyg
cgctatggac
gaagatccag

gctgacaacc

acagtggaca
gaggcctteg
tccaaggtgg
aaggtgaact
tgcaccagac
accaacccct
ggcgacatcyg
ggccacgagyg
gtgcggcaga
ctgctgaccce
aaggtgctgt
gagcacgaca
aacaaggcca
cggctgaccg
agcceegtgg
ggcctgttca
ccaggcggcea
acctttctga
cagccectgt
gtggccgagt
ggctaccacg
tggctgtcce
cctgcegacy
caccactacc
ctgaggctge
atctccgagyg
cccgactgceg
aagcggceca
gccatgcaca
tgcaccgagg
tgcagggeeg
accatcaaaa
agcgccacca
gccgaagtga
ttcagecggeyg
gccaccgacg
gaagccatcg

gacctggtge

gcatcctget
cctgeccacag
tgctgtgcgg
tcaaccacaa
ccgtgaccgce
gcaacaagcc
tgctgacctg
tgatgaccgce
aggtgaacga
ggaccgagga
ccaacatcce
agatcatgaa
acgtgtgcectg
ccgaagagtg
tggccectgaa
gcgcceccaa
ggatgtacgyg
agggcecagtg
ccgtgetgga
acaagacagt
tgctgetggt
ctctgaacgt
ccggcagatt
agcagtgcgt
tgaagcctgg
ccgtggtate
tgaccagcaa
gcaccctgcea
ccgceceggatyg
ccgeegtggt
tggccaaaaa
ccgtgatgtg
cagaggccga
acagactgag
gcagggaccg
ccgacgtgac
acatgaggac

gcgtgecacce

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120



cgacagcagc
cttcgaggge
gcccaggcetyg
caacatccgg
gccctgectg
ggtgaagagc
gcagaaagtg
ccececggaag
cctggactygg
gcagagctgce
cgtgcaccct
cgaccacgtg
ggccagcaga
aaccgcctte
cgccctggece
cggagcctat
acagcacaac
caagctggat
ggccaacaag
ccggctgacc
cgccgtgege
cgacgtggec
ctaccagatc
cctggaccgg
tcaccagcecc
gctggecgec
ggacagcgce
ggaggaatac
caagctgaag
gcaggaagtg
tggcaccaag
ggccaccgce
gaggcccaac
cagccactte
ccaggacgac
gtacctgcectyg
cggcaccecgqg

caacacagtg

ctggtgggcce
accaagttca
caggaagcca
tccaagtgcece
tgcagatacg
atggtggtgt
aagtgcgaga
tacgccgect
accaccgact
gacatcgaca
gagccagccg
gatctggaaa
gccgecgaga
aggaacaagc
agcggcatca
atcttcagca
ctgcagtgcyg
accgagegygyg
agccgctacce
agcggcgeca
taccccaggce
atcgccgect
accgatgagt
gccaccttcet
accgtgagaa
gccaccaagc
gtgtttaacg
gccaagcage
ggccccaagg
cctatggaca
cacaccgagg
tatctgtgeg
gtgcacaccc
caccccggceg
agcctggecce
gatctgatcg
ttcaagttcg

ctgaatatca

ggaagggcta
accaggccgce
acgagcagat
ccgtgaacga
ccatgaccge
gcagcagctt
aggtgctgcet
ccaccaccga
ccagcagcac
gcatctacga
gcatcgccga
accccatccce
ggccegtgece
tgccectgac
ccttecggega
gcgacaccgg
cccagctgga
aaaagctget
agtctaggaa
ggctgtacac
ccgtgtacag
gcaatgagta
acgatgccta
gtcccgecaa
gcgecgtgece
ggaactgcaa
tggagtgctt
ccatccggat
ccgcegecect
ggttcaccgt
aacggcccaa
gcatccaccg
tgttcgacat
acccagtgcet
tgaccggect
aggccgecett
gcgecatgat

ccatcgecag
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cagcaccacc
catcgatatg
ctgtctagtac
cagcgacagc
cgagcggatc
ccececetgecce
gttcgacccce
ccacagcgac
cgccagcgac
gcctatggece
cctggecgec
ceccteccaga
tgccececcaga
cttcggecgac
ttttgatgac
ctccggecac
cgccgtggaa
gctgctgaaa
ggtggagaac
aggggecgac
ccccaccgtyg
cctgtcectagyg
cctggacatg
gctgeggtge
cagcccectte
cgtgacccag
caagagatac
caccaccgag
gttcgccaag
ggacatgaag
ggtgcaggtg
ggagctggtg
gtccgecgag
ggaaaccgat
gatgatcctg
cggcgagatce
gaagagcgge
cagggtgcetg

gacggctcce
gccgagatcce
gcectgggeg
agcaccccec
gccecggetge
aagtaccacg
accgtgcecta
agaagcctge
accatgagcce
cccatcegtgg
gatgtgcacc
cccaagaggg
aagcccacce
ttcgacgagce
gtgctgcgge
ctgcagcaga
gaggaaaaga
atgcagatgce
atgaaggcca
gtgggcagaa
atcgagcggt
aactacccaa
gtggacggca
taccccaagce
cagaataccc
atgagagaac
gcctgecageg
aacatcacca
acccacaacc
cgggacgtga
atccaggceceg
cggeggetga
gacttcgacyg
atcgccagcet
gaagatctgg
agcagctgcce
atgtttctga

gaacagcggce

tgtacagcta
tgaccctgtg
agacaatgga
ctcggaccgt
ggagccacca
tggatggegt
gcgtggtgte
ggggcttcga
tgcccagect
tgaccgecga
cagaacccgce
ccgcctacct
cagcccccag
acgaggtgga
tgggcagagce
aaagcgtgag
tgtaccccce
accccagcga
ccgtggtgga
tcectaccta
tcagcagccce
ccgtggecaqg
gcgacagctg
accacgccta
tgcagaatgt
tgcccacaat
gcgagtactg
cctacgtgac
tggtgceecect
aggtgacccce
ccgagcectet
acgccgtget
ccatcatcge
tcgacaagag
gcgtggacca
acctgcctac
ccctgtteat

tgaccgacag

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400



cgectgegece
gatggccgag
gggcgaaaag
cgcctgceaga
cgaggacaag
ccggaccgge
ctgcaagagce
gctgagaggce
tgatcagcect
cctteccttga
gcatcgcatt
aagggggagg
caattacggg
taaatggccecce
atgttcccat
ggtaaactgce
acgtcaatga
ttcctacttyg
ggcagtacat
ccattgacgt
gtaacaactc
taagcagagc
ttttgttcca
aaagtgcatg
ccgtegtteg
ttttcgcacce
gatatcggca
ctattgtaaa
gaagatgtcce
tctgttgaca
actttagett
agtactttct
cacagtttta
attctggetg
tgectttete
agtccaaacc
atgatgtaat
ggtagagggc

gcecttcecatceg
cggtgegecea
ccccectact
gtgagcgacc
caggacgagg
ctgggecgecyg
atcctgatcg
cctgtcatcce
cgactgtgcec
ccctggaadgg
gtctgagtag
attgggaaga
gtcattagtt
gcctggetga
agtaacgcca
ccacttggcea
cggtaaatgyg
gcagtacatc
caatgggcgt
caatgggagt
cgccccecattg
tggtttagtg
gctcectgceca
ttgatattga
aggtggagtc
tggctaccaa
gtgcgcecettce
attcatgtta
cttgtatcac
accattgtct
gcatttgtaa
ctaatcactt
gagaacaatt
gcgtggaaat
tttatggtta
gggcccctet
aactcgagct

tgcaaaagta

gcgacgacaa
gctgggtgaa
tctgeggegg
ccctgaageg
accggcegygag
agctggaagt
ctatggccac
acctgtacgg
ttctagttge
tgccactece
gtgtcattct
caatagcagg
catagcccat
ccgcccaacyg
atagggactt
gtacatcaag
ccecgectgge
tacgtattag
ggatagcggt
ttgttttgge
acgcaaatgg
aaccgtatgg
cctecgetac
ggctgacagce
attgcaggtc
attgatcgag
aaggtgagtt
tatggagggg
catggaccct
cctettattt
cgaattttta
ttttttcaag
gttataatta
attcttattg
caatgatata
gctaaccatg
tgagggccga

tcctcatage
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catcgtgcac
catggaagtyg
cttcatcgtg
gctgttcaag
ggccctgtece
ggccctgaca
cctggeceegyg
cggaccccgg
cagccatctg
actgtccttt
attctggggg
catgcttaat
atatggagtt
accccegecece
tccattgacg
tgtatcatat
attatgccca
tcatcgctat
ttgactcacg
accaaaatca
gcggtaggceyg
cggatgtgtg
gcgagagatt
ccattcatca
acaccaaatg
caggagactg
tggggaccct
gcaaagtttt
catgataatt
tcttttecatt
aattcacttt
gcaatcaggg
aatgataagg
gtagaaacaa
cactgtttga
ttcatgcctt
actggaggtg

catggccacc

ggcgtgatca
aagattatcg
ttcgacagceg
ctgggcaaac
gacgaggtgt
agccgctacg
gacatcaagg
ctggtgeggt
ttgtttgcce
cctaataaaa
gtggggtggg
taatagttat
ccgcgttaca
attgacgtca
tcaatgggtyg
gccaagtacg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
acatacacga
aaccacccac
agtctttgca
accatgcaaa
acaaagacac
tgattgttct
cagggtgttyg
ttgtttettt
ttctgtaact
tgtttatttg
tatattatat
tagaatattt
ctacaccctg
gatgaggata
cttectttttce
gcactaacat

ttggcgagygg

gcgacaagct
acgccgtgat
tgacacagac
ctctgacagce
ccaagtggtt
aggtggaggg
cctttaagaa
gagagctege
ctccececegtyg
tgaggaaatt
gcaggacagc
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
ttatgggact
atgcggtttt
agtctccacc
ccaaaatgtc
gaggtctata
cgccaaaaga
gatggccgcee
gaaggcattt
tgccagagca
actcatcttyg
ttcttttteg
tttagaatgg
cactttctac
ttttecgttaa
tcagattgta
tgtacttcag
ctgcatataa
gtcatcatcc
aaatactctg
ctacaggaga
ctaggtatga

acattaaggce

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680



gtttaagaaa
atacacagaa
atctatacta
aactggtccg
ttattatgat
ctcttcttat
accagacctt
tgatcattac
ttttgtcgge
—aagatcaaa
atggcctgat
tttggagaat
accagaagaa
aacattatca
aattgttagg
tgaatcggac
tactgaattt
gggaaaatat
cggcecgcectaa
agttagggta
acctgcgcaa
attaattggce
ttttattttg
aaaaaaaaaa
cctceectegeg
ggagcctgca
ccttcccaac
gtgttaaact
tcaggccect
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
agcttatcat
gatctcaaac
ctcacatggg
“ccggegteg
ggtgaagtgg

ttgagaggac
ttctgattat
gccaccatga
cagtggtggg
tcagaaaaac
ttatggcgac
attggtatgg
aaatatctta
catgattggg
gcaatagttc
attgaagaag
aacttcttecg
tttgcagcat
tggectegtyg
aattataatg
ccaggattct
gtcaaagtaa
atcaaatcgt
gttagggtag
agcaatggca
ttggccecegt
aataattgga
caattggttt
aaaaaaaaaa
gtccgacctg
ttcgcagaag
agttgecgeag
actgattcta
cagtcctcac
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttag
cgataagctt
gctaggtatt
gcaacgtcag
attacagecgt
ttgaaggtac

ctgttataca
agcgcactat
cttcgaaagt
ccagatgtaa
atgcagaaaa
atgttgtgcce
gcaaatcagg
ctgcatggtt
gtgcttgttt
acgctgaaag
atattgegtt
tggaaaccat
atcttgaacc
aaatcccgtt
cttatctacg
tttccaatgce
aaggtcttca
tcgttgagceg
gcaatggcat
tataaccata
ggtcecgecte
agcttacata
ttaatattte
aaaaaaaaaa
ggcatccgaa
ccgaattcca
cctgaatgge
attgtttgtg
agtctgttca
aacctecccac
ttgtttattyg
aaagcatttt
gcgegecggg
taatgcggta
agaagccaac
cgeccgttgat
catgaccgcet

gaaaaagccc
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cctectacgge
tatagcacct
ttatgatcca
acaaatgaat
tgctgttatt
acatattgag
caaatctggt
tgaacttctt
ggcatttcat
tgtagtagat
gatcaaatct
gttgccatca
attcaaagag
agtaaaaggt
tgcaagtgat
tattgttgaa
tttttecgeaa
agttctcaaa
tgatatagca
actgtataac
acggaaactc
agcttaattc
caaaaaaaaa
aaaaaaaaaa
ggaggacgca
gcacactggce
gaatggagat
tattttagat
tgatcataat
acctcceccect
cagcttataa
tttcactgca
tctgggtaag
gtttagcacg
ctggcgcetge
cgcgagcgcey
gacgatatgg

tcctecgaca

ggtcctagat
tcgaatagtt
gaacaaagga
gttcttgatt
tttttacatg
ccagtagcgce
aatggttctt
aatttaccaa
tatagctatg
gtgattgaat
gaagaaggag
aaaatcatga
aaaggtgaag
ggtaaacctyg
gatttaccaa
ggtgccaaga
gaagatgcac
aatgaacaat
agaaaattga
ttgtaacaaa
ggggcaactc
gacgaataat
aaaaaaaaaa
gggteggeat
cgtccacteg
ggccgttact
ccaattttta
tcacagtcce
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
ctctagttct
aaggagtcaa
caaaacacaa
gcgtectttgt
tcgtggttag

cgccaactca

tggtgcgtta
taaacataag
aacggatgat
catttattaa
gtaacgcggc
ggtgtattat
ataggttact
agaagatcat
agcatcaaga
catgggatga
aaaaaatggt
gaaagttaga
ttcgtegtcece
acgttgtaca
aaatgtttat
agtttcctaa
ctgatgaaat
aattctagag
aaacagaaaa
gcgcaacaag
atattgacac
tggattttta
aaaaaaaaaa
ggcatctcca
gatggctaag
agggccgege
agtgtataat
aaggctcatt
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca
catgtttgac
catgttagaa
cctggtcecacy
gatcaaacct
catcgaaacc

ccggetgete

10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960



tatcaggcat
tgggcgcagg
ggcaccattc
gaaaccggta
cccggegtte
gtgcataacg
gcgecgceagt
ggcgcgaagg
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
attaggccac
gttaccagtyg
atagttaccg

<210>
<211>

24

<212>
<213>

DNA

<220>
<223>

expresses both codon optimised SFV replicase from

RSV LTR promoter and replicase template 123M4 RNA

15853

tcecectecat
cgggtcagtce
cctgcaccecy
acgtcatcgt
tggtccattc
ccatcgtgcet
taccggatat
catattacgg
atcccttaac
tcttecttgag
ctaccagcgg
ggcttcagceca
cacttcaaga
gctgctgcca
gataaggcge

PRSV-~SFV-Han (~-H2D)

tggcggeatt
gattccagca
caaaatgacc
agaaaccttt
ccacggccecyg
ggaagaggtc
gcagcaaacg
gcagtaatga
gtgagtttte
atcctttttt
tggtttgttt
gagcgcagat
actctgtage
gtggcgataa
agcggtcggg

Artificial Sequence
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gtgcatacgce
accggcacca
gacgcagaaa
gaaaaacagqg
tttgcatggg
gcttatatgg
ctgctggata
cagcccgect
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg

actcgcgceca
cccacgecga
tcaacggcga
gtatcgatgc
gcaaaaatgce
ggatattctyg
aacactatct
aatgagcggy
gcgtcagacc
atctgctgcet
gagctaccaa
gtccttctag

tacctcgcete

accgggttgg

ggttcgtgcea

is s 15853bp plasmid vector

with MultiHIV antigene from CMV promoter

<400> 24

cacagcccag
gagaaagcgce
tcggaacagg
ctgtcgggtt
ggagcctatg
agaaaaaqqg
acctgcaggt
atagttaagce
caaaatttaa

ggttaggcgt

cttggagcga
cacgcttccce
agagcgcacg
tcgecaccte
gaaaaacgcc
gggaatgaaa
cgatcgactc
cagtatctgce
gctacaacaa

tttgcgetge

acgacctaca
gaagggagaa
agggagctte
tgacttgagc
agcaacgcat
gaccccacct
tagtatggtg
tcectgettyg
ggcaaggctt
ttcgcgatgt

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttygg
cactctcagt
tgtgttggag
gaccgacaat

acgggccaga

atacctacag
gtatccggta
cgcectggtat
gtgatgctcg
aaagatttta
caagctagcg
acaatctgct
gtcgctgagt
tgcatgaaga
tatacgcgta

cgccaccatce
ctatttctac
atatgagtgg
agcgcaaatg
cgaagatgcg
ccgtcagtta
gcgtaagceat
ctttttttte
ccgtagaaaa
tgcaaacaaa
ctctttttece
tgtagccgta
tgctaatcct

actcaagacg

cgtgagctat
ageggcaggg
ctttatagte
tcaggggggc
tttagtctce
tataccctceg
ctgatgccgce
agtgcgcgag
atctgcttag
tctgagggga

13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13850

60

120
180
240
300
360
420
480
540
600



ctagggtgtg
gatatagtag
tagtcttgcea
cgtgcatgee
acgggtctga
agtgcctagce
aagctggtag
ggacatcgag
ggtggagtce
ggccaccaag
cgcceectea
ttcatgttat
ttgtatcact
ccattgtcte
catttgtaac
taatcacttt
agaacaattg
cgtggaaata
ttatggttac
ggccectcetyg
ccacaagtac
ctacgccaag
gatcaccgac
gcacaccgac
~gtgcacgec
gatcggcttce
cgccaccaac
cagcctgacc
ctgcgacacce
gcggagetgyg
atgcgacacc
cctgtacggce
caagaccacec
ragcaccate
ccagaaactg
caccaacacc
cagagagtac

gacctgctgce

tttaggcgaa
tttcgetttt
acatggtaac
gattggtgga
catggattgg
tcgatacaat
aggatcggtce
gccgacagcec
ctgcaggtga
ctgatcgagc
aggtgagttt
atggaggggg
atggaccctc
ctcttatttt
gaatttttaa
tttttcaagg
ttataattaa
ttcttattgg
aatgatatac
ctaaccatgt
cactgegtgt
aagctggecyg
ctgcagaccg
gtgacctgcc
cccacctece
gacaccaccc
tgggccgacy
gagggccgge
gtgatgttca
cacctgcccea
atcgtgagcet
aagaccgtygg
gataccgtga
tgcgaccaga
ctggtcggcece
atgaagaact
aaggccgace

tgcctgtggg

aagcggggcet
gcatagggag
gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt
gatcgactct
ccttcatcaa
cccccaacga
aggaaaccga
ggggaccctt
caaagttttce
atgataattt
cttttcattt
attcactttt
caatcagggt
atgataaggt
tagaaacaac
actgtttgag
tcatgccette
gcecccatgeg
ccgccagegyg
tgatggccac
ggacagccge
tgtaccacca
ccttcatgtt
agcaggtgcet
tgggcaagct
gcgtgggcag
gcgtgttcca
gcgagggceta
gctacgecgt
agggcgagag
tgaccggtat
tgaaccagceg
acctgctgcece
tggacgacga

ccttcaagac
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tcggttgtac
ggggaaatgt
caacatgcct
tacgatcgtg
gaattccgca
tgaccattca
agacgccacc
gagcctgceag
ccacgccaac
caaggacacc
gattgttctt
agggtgttgt
tgtttettte
tctgtaactt
gtttatttgt
atattatatt
agaatatttc
tacaccctygg
atgaggataa
ttctttttece
gagcgccgag
caaggtgctg
ccccgacgcec
cgaggtggcec
ggccatgaag
cgacgcecctg
gcaggceecdgg
gtccatcctyg
cacactgtac
cctgaagggce
cgtggtgaag
gacctaccac
agtgagcttce
cctggecacc
gatcgtggtg
catcgtggcece
gaagccecctg

ccggaagatg

gcggttagga
agtcttatgce
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
atggccgcecea
aaggccttcce
gccagggcect
ctgatcctgg
tctttttege
ttagaatggg
actttctact
tttcgttaaa
cagattgtaa
gtacttcagce
tgcatataaa
tcatcatcct
aatactctga
tacaggcgga
gaccccgage
gaccgggaga
gagagcccca
gtgtaccagg
ggcgtgcegga
gccggagect
aacatcggcce
cggaagaagc
accgagagcec
aagcagagct
aaaatcacca
gccgaggget
ccegtetgea
gatgtgaccc
aacggccgga
gtggccttca
ggcgtgegygy

cacaccatgt

gtccectceag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctce
aggtgcacgt
ccagcttcga
tcagccacct
acatcggceag
tattgtaaaa
aagatgtccce
ctgttgacaa
ctttagettg
gtactttcte
acagttttag
ttctggetygg
gecetttetet
gtccaaaccyg
tgatgagcac
ggctggtgtg
tcgccggceaa
ccttectgect
acgtgtacgce
ccgectactg
accccaccta
tgtgcgecge
agctgaagcc
ggaagctget
tcacctgcag
tgtgcecctgg
ttctggtgtyg
cctacgtgee
ccgaggacge
cccagcggaa
gcaagtgggc
agcggagcect

acaagaagcc

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



cgacacccag
gtggagcacc
aaccaagcgg
agagaaagag
cgccectgcece
agccggggtg
gctgctaggge
ccecegtgceac
ataccaggtc
gccecgagtte
gaaccggaag
ctacgagaaa
atgctgcegtyg
ccecttecac
cacagtggtyg
ggtgaccaag
cgacgtcaag
gaacggctgc
cggcaccctg
cgaccccaag
catctgcacc
catcgtgtcce
catcatcatc
cttcecgegge
cgcecgectece
gaaccccctyg
caggctggtyg
ccagggcaac
ggtgatcgag
ggccaagagc
gagcaccatc
cgagatctgc
ggtgtccctg
cttcaacgcce
gcacaccggce
taacgtgatc
gaagggcagce
gtctgagtac

accatcgtga
ggcctggceca
gagctgatcc
cggctggaag
gagaccggceg
gtggagaccc
aactacgtgg
cctectggecyg
gacggctacyg
caggccctga
ctgtaccaca
gtgcgggecg
aagcgggagyg
gagttcgect
ggcgtgttceg
cacgacctgg
aagcaccggg
agacgggceg
ctggccctga
cagtgcggct
gaagtgtgcece
accctgcact
gataccaccg
tgggtgaage
cagggcctga
tacgccecetyg
tggaaaaccc
ttcaccgcecea
ggccctgecg
ctggtgcectyg
atcaccgecet
accaagtact
tactacgaga
gccaccgccg
aagcaggccg
cctatcaacc
cgggtggagt

aacctggecce

aggtgcccag
tcceceegtgeg
ccgtgetgga
ccgagctgac
tggtggacgt
ccagatccge
tgctgtceccece
agcaggtgaa
acggcegggt
gcgagagcge
ttgccgtgea
agcggaccga
aagccagcgg
acgagggcect
gcgtgeeegg
tgaccteegg
gcctggacat
tggatatcct
tcgeectggt
tcttcaacat
acaagagcat
acggcggcaa
gccagaccaa
agctgcagcet
ccagaaaggyg
ccagcgagca
tggcecggega
ccctggaaga
ccccagtgga
tgctggacac
tcaaagagga
acggcgtgga
acaaccactg
ccagactgga
tgatcgecga
ggcggetgee
ggctggtgaa
tgcecteggeg
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cgagttcaac
gagccggatce
cgccagcage
ccgggagygece
ggatgtggag
cctgaaggtg
ccagaccgtg
gatcatcacc
gctgctgceca
cacaatggtg
cggcectage
tgccgagtac
gctggtgetg
gaagatccgg
cagcggcaag
caagaaagag
ccaggccaag
gtacgtggac
gaagccccgg
gatgcagctyg
cagccggegg
gatgcggacc
gcccaagecce
ggactaccgg
cgtgtatgece
cgtgaatgtg
ccecectggatce
gtggcaggaa
cgccttcecag
cgccggeate
ccgggectac
cctggacagce
ggacaaccgg
agcccggeac
gagaaagatc
ccacgcectg
caaagtgcgg
gagggtgacc

agcttcgtga
aagatgctgce
gccagggacg
ctgceccccece
gaactggaat
acagcccagce
ctgaagagca
cacaacggca
tgcggcteeg
tacaacgagc
ctgaacaccg
gtgttcgacyg
gtcggggage
ccctceegecce
agcgccatca
aactgccagg
acagtggaca
gaggccttcyg
tccaaggtgg
aaggtgaact
tgcaccagac
accaacccct
ggcgacatcg
ggccacgagg
gtgcggcaga
ctgctgaccce
aaggtgctgt
gagcacgaca
aacaaggcca
cggctgaccyg
agcceegtygyg
ggcctgttca
ccaggcggca
acctttctga
cagcceectgt
gtggccgagt
ggctaccacg

tggctgtcecce

tcccecagecet
tggccaagaa
ccgagcagga
tggtgcctat
accacgccgg
ccaacgacgt
gcaagctggce
gggccggeag
ccatcectgt
gggagttcgt
atgaggaaaa
tggacaagaa
tgaccaaccc
cctacaagac
tcaagtccect
aaatcgtcaa
gcatcctget
cctgecacag
tgctgtgcegg
tcaaccacaa
ccgtgaccgce
gcaacaagcc
tgctgacctyg
tgatgaccgce
aggtgaacga
ggaccgagga
ccaacatcce
agatcatgaa
acgtgtgctg
ccgaagagtg
tggccctgaa
gcgcceccaa
ggatgtacgg
agggccagtg
ccgtgcetgga
acaagacagt
tgctgctggt
ctctgaacgt

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160



gacaggcgcc
cgacctggtg
ggaccacgcc
cggcagccectg
cagcctgage
cacagaagtg
ccagatgaac
cgccccecage
gaatgccgcece
gtggcccage
cggcagctac
gggcgaccgg
cctgagcagce
gctgcagcag
aatctactgc
cgecgtggag
cgacagcagc
cttcgaggge
gcccaggcetg
caacatccgg
gccctgectg
jggtgaagagc
gcagaaagtyg
ccccecggaag
cctggactgg
gcagagctge
cgtgcaccct
cgaccacgtyg
ggccagcaga
aaccgcectte
sgeectggece
cggagcctat
acagcacaac
caagctggat
ggccaacaag
ccggcectgacc
cgcecgtgege
cgacgtggcce

gacaggtgcet
ttcgtgaaca
atgaagctgce
ctgatgcggg
cggaagttca
tttctgcectgt
accaagctgt
taccgggtga
aatgccaggyg
gccttcaagg
cccgtgatce
gaactggcceg
gtggccatcce
agcctgaacce
cgggacaaga
ctgctgaacg
ctggtgggee
accaagttca
caggaagcca
tccaagtgece
tgcagatacg
atggtggtgt
aagtgcgaga
tacgccgect
accaccgact
gacatcgaca
gagccagccg
gatctggaaa
gccgcecgaga
aggaacaagc
agcggeatca
atcttcagca
ctgcagtgceg
accgageggg
agccgctace
agcggcgeca
taccccagge

atcgccgect

acgacctgag
tccacaccga
agatgctggg
cctacggcta
gctcegeceag
tcagcaactt
ccgcegtgta
agcgggcecga
gcaccgtggg
gcgaggccac
acgccgtgge
ccgtgtatag
ctctgectgte
acctgttcac
gctgggagaa
acgacgtgga
ggaagggcta
accaggccgc
acgagcagat
ccgtgaacga
ccatgaccgce
gcagcagctt
aggtgctget
ccaccaccga
ccagcagcac
gcatctacga
gcatcgecega
accccatccce
ggccegtgece
tgccectgac
cctteggega
gcgacaccgg
cccagectgga
aaaagctgcet
agtctaggaa
ggctgtacac
ccgtgtacag
gcaatgagta
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cctgggectg
gttcagaatc
cggcgacgec
cgccgacaag
ggtgctgaga
cgacaacggc
cgceggegag
catcgccacc
cgacggegtyg
ccctgtgggce
ccccaattte
agcecgtggece
caccggcegtyg
cgctatggac
gaagatccag
gctgacaacc
cagcaccacc
catcgatatg
ctgtctgtac
cagcgacage
cgagcggatce
cccectgecce
gttcgacccc
ccacagcgac
cgccagcgac
gcctatggec
cctggcecgcec
ccecteccaga
tgceccccaga
cttcggcgac
ttttgatgac
ctceggecac
cgccgtggaa
gctgctgaaa
ggtggagaac
aggggcecgac
ccccaccgtg

cctgtctagg

cctgeccgacg
caccactacc
ctgaggctge
atctccgagg
cccgactgeg
aagcggecca
gccatgcaca
tgcaccgagg
tgcagggcecey
accatcaaaa
agcgccacca
gccgaagtga
ttcagcggceg
gccaccgacg
gaagccatcg
gacctggtgce
gacggctcce
gccgagatcece
gccctgggeg
agcaccccce
gceceggetge
aagtaccacg
accgtgceccta
agaagcctge
accatgagcc
cccatecgtygg
gatgtgcacc
cccaagaggg
aagcccacce
ttcgacgage
gtgctgcggce
ctgcagcaga
gaggaaaaga
atgcagatgce
atgaaggcca
gtgggcagaa
atcgagcggt

aactacccaa

ccggecagatt
agcagtgcgt
tgaagccectgg
ccgtggtgte
tgaccagcaa
gcaccctgca
ccgecggatg
ccgcecegtggt
tggccaaaaa
ccgtgatgtg
cagaggccga
acagactgag
gcagggaccg
ccgacgtgac
acatgaggac
gcgtgcaccce
tgtacagcta
tgaccctgtg
agacaatgga
ctcggaccgt
ggagccacca
tggatggegt
gcgtggtgte
ggggcttcga
tgccecagecet
tgaccgccga
cagaacccgce
ccgcectaccet
cagcccecag
acgaggtgga
tgggcagagc
aaagcgtgag
tgtacccceccee
accccagega
ccgtggtgga
tcectaccta
tcagcagccece

ccgtggecag

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440



ctaccagatc
cctggaccgg
tcaccagccc
gctggcecegec
ggacagcgcce
ggaggaatac
caagctgaag
gcaggaagtg
tggcaccaag
ggccaccgcee
gaggcccaac
cagccacttce
ccaggacgac
gtacctgctg
cggcacccgg
caacacagtg
cgcctgcgece
gatggccgag
gggcgaaaag
cgcctgcecaga
cgaggacaag
ccggaccggce
ctgcaagagc
gctgagaggce
tgatcagcct
ccttecttga
gcatcgcecatt
aagggggagg
caattacggg
taaatggccce
atgttcccat
ggtaaactgc
acgtcaatga
ttcectacttg
ggcagtacat
ccattgacgt
gtaacaactc

taagcagagc

accgatgagt
gccaccttet
accgtgagaa
gccaccaagc
gtgtttaacg
gccaagcage
ggccccaagg
cctatggaca
cacaccgagg
tatctgtgcyg
gtgcacaccc
caccccggeg
agcectggecce
gatctgatcg
ttcaagttcg
ctgaatatca
gccttecateg
cggtgcgceca
ccececectact
gtgagcgacc
caggacgagg
ctgggcgcecyg
atcctgatceg
cctgtcatcece
cgactgtgcee
ccctggaagg
gtctgagtag
attgggaaga
gtcattagtt
gcctggetga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacate
caatgggcegt
caatgggagt
cgececccattyg

tggtttagtg

acgatgccta
gtcccegecaa
gcgecgtgece
ggaactgcaa
tggagtgctt
ccatccggat
ccgecgecct
ggttcaccgt
aacggcccaa
gcatccaccyg
tgttcgacat
acccagtgcet
tgaccggect
aggcecgectt
gcgecatgat
ccatcgecag
gcgacgacaa
gctgggtgaa
tctgeggegg
ccctgaageg
accggeggag
agctggaagt
ctatggccac
acctgtacgg
ttctagttge
tgccactcecce
gtgtcattct
caatagcagg
catagcccat
ccgcccaacg
atagggactt
gtacatcaag
ccecgectgge
tacgtattag
ggatagcggt
ttgttttgge
acgcaaatgg

aaccgtatgg

61

cctggacatg
gctgecggtge
cagcccectte
cgtgacccag
caagagatac
caccaccgag
gttcgecaag
ggacatgaag
ggtgcaggtg
ggagctggtg
gtccgecgag
ggaaaccgat
gatgatcctyg
cggcgagatc
gaagagcggce
cagggtgcetg
catcgtgcac
catggaagtyg
cttcatcgtg
gctgttcaag
ggccctgtece
ggccctgaca
cectggececcgg
cggacccegg
cagccatctg
actgtccttt
attctggggg
catgcttaat
atatggagtt
acccccgece
tcecattgacg
tgtatcatat
attatgccca
tcatcgetat
ttgactcacg
accaaaatca
gcggtaggceg
cggatgtgtg

gtggacggca
taccccaagce
cagaataccc
atgagagaac
gcctgcageg
aacatcacca
acccacaacc
cgggacgtga
atccaggecg
cggcggetga
gacttcgacg
atcgccagcet
gaagatctgg
agcagctgcee
atgtttctga
gaacagcggce
ggcgtgatca
aagattatcg
ttcgacagceg
ctgggcaaac
gacgaggtgt
agccgetacyg
gacatcaagg
ctggtgcggt
ttgtttgcece
cctaataaaa
gtggggtggg
taatagttat
ccgegttaca
attgacgtca
tcaatgggtyg
gccaagtacg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg

acatacacga

gcgacagctyg
accacgcecta
tgcagaatgt
tgcccacaat
gcgagtactg
cctacgtgac
tggtgccecect
aggtgacccc
ccgagecetcet
acgccgtget
ccatcatcge
tcgacaagag
gcgtggacca
acctgcectac
ccctgttceat
tgaccgacag
gcgacaagct
acgccgtgat
tgacacagac
ctctgacagce
ccaagtggtt
aggtggaggg
cctttaagaa
gagagctcge
ctcececeegtyg
tgaggaaatt
gcaggacagc
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccecectattg
ttatgggact
atgcggtttt
agtctccacc
ccaaaatgtc
gaggtctata

cgccaaaaga

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720



ttttgttcca
aaagtgcatg
ccgtegtteg
ttttcgecacc
gatatcggca
ctattgtaaa
gaagatgtcce
tctgttgaca
actttagctt
agtactttct
cacagtttta
attctggctg
tgecectttcecte
agtccaaacc
atgatgtaat
ggtagagggc
gtttaagaaa
atacacagaa
cggagacagce
caaccctcct
gagagagaga
acgacctgcg
tagcgaagat
atctcctgea
tagtggatgg
tggggtggga
agcaactaat
tccagtcaga
ccacttttta
gatccttgat
accagggcca
tgaaccagat
ggacacggag
ggcccegagag
actagagccce
taaaaagtgt
tggcaggaag

ttctetacca

gctcctgeca
ttgatattga
aggtggagtc
tggctaccaa
gtgcgecttce
attcatgtta
cttgtatcac
accattgtct
gcatttgtaa
ctaatcactt
gagaacaatt
gcgtggaaat
tttatggtta
gggccecectet
aactcgagcet
tgcaaaagta
ttgagaggac
ttctgattat
gacgaagagc
cccagcaacg
cagaggcaga
gagcctgtge
tgtggaaact
gtattggagc
cctactgtaa
gcagcatctc
aacgctgcett
cctcaggtac
aaagaaaagg
ctgtgggtct
ggggtcagat
gaagaagaga
agagaagtgt
ctgcatcegg
tggaagcatc
tgccttcatt
aagcggagac

aagcaaccct

cctecgetac
ggctgacagce
attgcaggtc
attgatcgag
aaggtgagtt
tatggagggg
catggaccct
cctcttattt
cgaattttta
ttttttcaag
gttataatta
attcttattg
caatgatata
gctaaccatg
tgagggccga
tcctcatage
ctgttataca
agcgcactat
tcctecaagac
aggggacccg
tcegttegat
ctcttecaget
ctgggacgca
caggaactaa
gggaaagaat
gagacctgga
gtgccectgget
ctttaagacc
ggggactgga
accacacaca
atccactgac
acagcagcct
taaagtggaa
agtactacaa
caggaagtca
gccaagtttyg
agcgacgaag

cctecececagea
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gcgagagatt
ccattcatca
acaccaaatg
caggagactg
tggggaccct
gcaaagtttt
catgataatt
tectttteatt
aattcacttt
gcaatcaggyg
aatgataagg
gtagaaacaa
cactgtttga
ttcatgcectt
actggaggtyg
catggccacc
cctctacgge
tatagcacct
agtcagactc
acaggcccga
tagtgagcgg
accgceegcett
gggggtyggga
agaaactagt
gaaacaagct
aaaacatgga
agaagcacaa
aatgacttac
agggttaatt
aggctactte
ctttggatgg
gttacaccct
gtttgacagce
agactgcaag
gcctaggacc
tttcacaaga

agctcctcaa

acgaggggac

aaccacccac
agtctttgca
accatgcaaa
acaaagacac
tgattgttct
cagggtgttyg
ttgtttettt
ttctgtaact
tgtttatttg
tatattatat
tagaatattt
ctacaccctyg
gatgaggata
cttettttte
gcactaacat
ttggcgaggyg
ggtcctagat
tcgaacatgg
atcaagtttc
agaaatcgaa
attcttagca
gagagactta
agtcctcaag
gtgggcaagt
gagcctgagce
gcaatcacaa
gaggaagagg
aagggagctt
tactcccecaa
cctgattggce
tgcttcaagt
gcgagcectge
catctagcat
cttgagccag
ccttgtacca
aaaggcttag
gacagtcaga

ccgacaggec

gatggccgece
gaaggcattt
tgccagagca
actcatcttg
ttcttttteg
tttagaatgg
cactttctac
ttttcgttaa
tcagattgta
tgtacttcag
ctgcatataa
gtcatcatcc
aaatactctg
ctacaggaga
ctaggtatga
acattaaggc
tggtgcgtta
caggaagaag
tctaccaaag
gaagaaggtg
cttttetggg
ctcttgattg
tattggtgga
ggtcaaaatg
cagcagcaga
gtagcaatac
aagtgggttt
tagatcttag
aaagacaaga
agaactacac
tagtaccagt
atgggacaga
ttcatcacaa
tagatcctag
attgctattg
gcatctccta
ctcatcaagt

cgaagaaatc

9780

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000




gaagaagaaqg
agccteegtyg
cggcaagaaqg
cgcegtgaac
ccagcccage
cctgtactge
ggaggaggag
ccgcaaccaa
ccaggccatc
cagccccgag
gaacaccatg
catcaacgag
ccecggecaqg
ggagcagatc
ctggatcatc
catcaagcag
gcgegecegag
gaacgccaac
ggagatgatg
ggccgtceate
ggagaaggag
gaccgtgcectg
gtacaccgce
catgaccaag
gcccatcegtg
gatctacgcc
cgagcccatc
cctgtgggtyg
ggagcgctac
cgacatcaac
gcaagaaaat
aacttgtaac
ctcggggcaa
ttcgacgaat
aaaaaaaaaa

aaagggtcgg

gcacgtccac

ggcggeegtt

gtggagagag
ctgagcggceyg
aagtaccagc
cccggectge
ctccagaccy
gtgcaccaga
cagaacaaca
gtcagccaga
agccceegea
gtgatcccca
ctgaacaccg
gaggccgcecg
atgcgcgagce
ggctggatga
ctgggectga
ggccccaagqg
caggccacce
cccgactgea
accgcectgece
accctgtgge
ggcaagatca
gacgtgggcg
ttcaccatcce
aagcagaacc
ctgceccgaga
ggcatcaagg
gtgggcgeceg
accgtgtact
ctgcgcgacc
cagatgctgt
tgaaaacaga
aaagcgcaac
ctcatattga
aattggattt
aaaaaaaaaa
catggcatct
tcggatgget
actagggccyg

agacagaggc
gagagctgga
tgaagcacat
tcgagaccag
gcagcgagga
agatcgaggt
gcaagaagaa
actaccccat
ccectgaacge
tgttcagege
tgggcggecea
agtgggaccg
cccgeggeag
ccaacaacce
acaagatcgt
agcccttecg
aggaggtgaa
agaccatcct
aaggcgtggyg
agcgcecccet
gcaagatcgg
acgcctactt
ccagcatctg
ccgacatcgt
aggacagctyg
tgaagcagcet
agaccttcta
acggcgtgcece
agcagctgcet
aggcggcecge
aaaagttagg
aagacctgcg
cacattaatt
ttattttatt
aaaaaaaaaa
ccacctccte
aagggagcect

cgcecttecece
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agatccgtte
caagtgggag
cgtgtgggece
cgaaggctgce
gctgecgeage
gaaggacacc
ggcccagcag
cgtgcagaac
ctgggtgaag
cctaagcgag
ccaggccgec
cctgcacccce
cgacatcgcc
cccecatccecece
ccgecatgtac
cgactacgtg
gaactggatg
caaggccctg
cggcecccggce
ggtggcectyg
cceccgeegge
cagcgtgccc
gaagggcagce
gatctaccag
gctggtggge
gatcctgaag
cgtggacggce
cgtgtggaag
gggcatctgg
taagttaggg
gtaagcaatg
caattggccece
ggcaataatt
ttgcaattgg
aaaaaaaaaa
gcggtecgac
gcattcgcag
aacagttgcg

gatgcggeceg
aagatccgcece
agccgegage
cgccagatca
ctgtacaaca
aaggaggccc
gaggccgccg
ctgcagggcc
gtggtggagg
ggcgctacce
atgcagatgce
gtgcacgccg
ggcaccacca
gtgggcgaga
agccccacca
gaccgcttcet
accgagaccc
ggacccgcecqg
cacaaggccc
atcgagatct
ctgaagaaga
ctggataagg
ccecgecatcet
tacatggacg
aagctgaact
gagccegtge
gccgecaace
gaggccacca
ggctgcgect
taggcaatgg
gcatataacc
cgtggtcecge
ggaagcttac
tttttaatat
aaaaaaaaaa
ctgggecatcc
aagccgaatt

cagcctgaat

tgggcgcaag
tgcgececcgyg
tggagcgcett
tgggccaget
ccgtggcecac
tggacaaggt
acgccggeaa
agatggtgca
agaaggcctt
cccaggacct
tgaaggagac
ggcccatcgce
gcaccctceccea
tctacaagcg
gcatcctgga
acaagaccct
tgctggtgcea
ccaccctgga
gcgtgcectgge
gcaccgagat
agaagagcgt
acttccgcaa
tccagagcecag
acctgtacgt
gggccagceca
acggcgtgta
gcgcecggeaa
ccaccctggt
gcaccccecta
cattgatata
ataactgtat
ctcacggaaa
ataagcttaa
ttccaaaaaa
aaaaaaaaaa
gaaggaggac

ccagcacact

ggcgaatgga

12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
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gatccaattt ttaagtgtat aatgtgttaa actactgatt ctaattgttt

gattcacagt cccaaggctc atttcaggcc cctcagtcct cacagtctgt

aatcagccat accacatttg tagaggtttt acttgcttta aaaaacctcce

cctgaacctyg aaacataaaa tgaatgcaat tgttgttgtt aacttgttta

taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat

gcattctagt tgtggtttgt ccaaactcat caatgtatct taggcgegec

aagctctagt tctcatgttt gacagcttat catcgataag ctttaatgceg

acgaaggagt caacatgtta gaagatctca aacgctaggt attagaagcc

tgccaaaaca caacctggtc acgctcacat ggggcaacgt cagcgceegtt

gcggegtett tgtgatcaaa ccttccggeg tcgattacag cgtcatgacc

tggtcgtggt tagcatcgaa accggtgaag tggttgaagg tacgaaaaag

acacgccaac tcaccggctg ctctatcagg cattccccte cattggegge

cgcactcgeg ccacgeccacc atctgggege aggcegggtca gtcgattcca

ccacccacge cgactatttc tacggcacca ttccctgcac ccgcaaaatg

aaatcaacgg cgaatatgag tgggaaaccg gtaacgtcat cgtagaaacc

agggtatcga tgcagcgcaa atgcccggeg ttctggteca ttcccacgge

ggggcaaaaa tgccgaagat gcggtgcata acgccategt gctggaagag

tggggatatt ctgccgtcag ttagcgccge agttaccgga tatgcagcaa

ataaacacta tctgcgtaag catggcgcga aggcatatta cgggcagtaa

cctaatgage gggetttttt ttccatgacc aaaatccctt aacgtgagtt

tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccettt

gtaatctgct gecttgcaaac aaaaaaacca ccgctaccag cggtggtttg

caagagctac caactctttt tccgaaggta actggcettca gcagagcgcea

actgtcctte tagtgtagecce gtagttaggc caccacttca agaactctgt

acatacctcg ctctgectaat cctgttacca gtggetgetg ccagtggcega

cttaccgggt tggactcaag acgatagtta ccggataagg cgcageggtce

gggggttegt geca

<210>
<211>
<212>

<213>

25
13766
DNA

Artificial Sequence

pEF1aHTLV-SFV~-Rluc is s 13766bp plasmid vector
expresses both codon optimised SFV replicase from
human EFlalpha promoter plus HTLV UTR and
replicase template 123M4 RNA with luciferase

gtgtatttta
tcatgatcat
cacacctecc
ttgcagctta
ttttttcact
gggtctgggt
gtagtttagce
aacctggcege
gatcgcgagce
gctgacgata
cccteceteceg
attgtgcata
gcaaccggca
accgacgcag
tttgaaaaac
ccgtttgceat
gtcgcttata
acgctgctgg
tgacagcccg
ttcgttecac
ttttetgege
tttgceggat
gataccaaat
agcaccgcecet
taagtcgtgt
gggctgaacq

14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15853



markergene from

<400> 25

cacagcccaqg
gagaaagcgce
tcggaacagg
ctgtecgggtt
ggagcctatyg
agaaaaaggg
ctctagctag
Jaagttgggg
ctgggaaagt
tataagtgca
gctgaagctt
ccatccacgce
gtccgceegte
ttggagccta
ctacgtcttt
tactccggte
catcaagage
caacgaccac
aaccgacaag
acccttgatt
gttttcaggg
taattttgtt
tcattttctyg
acttttgttt
cagggtatat
taaggtagaa
aacaactaca
tttgagatga
gccttettet
catgcggagce
cagcggcaag
ggccacccce
agccgecgag
ccaccaggcce

catgttcgac

cttggagcega
cacgcttecce
agagcgcacg
tcgecaccte
gaaaaacgcc
gggaatgaaa
agctceggtyg
ggaggggtcg
gatgtcgtgt
gtagtcgecyg
cgaggggctce
cggttgagte
taggtaagtt
cctagactca
gtttecgtttt
gccaccatgg
ctgcagaagg
gccaacgcca
gacaccctga
gttctttett
tgttgtttag
tetttcactt
taacttttte
atttgtcaga
tatattgtac
tatttctgea
ccetggtceat
ggataaaata
ttttcctaca
gccgaggace
gtgctggacc
gacgccgaga
gtggcegtgt
atgaagggcg
gcectggecg
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CMV promoter

acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcat
gaccccacct
cccgtcecagtg
gcaattgaac
actggctcceg
tgaacgttct
gcatctctcce
gcgttctgece
taaagctcag
gccggcetcte
ctgttctgceyg
ccgccaaggt
ccttecccecag
gggccttcag
tcectggacat
tttcgectatt
aatgggaaga
tctactctgt
gttaaacttt
ttgtaagtac
ttcagcacag
tataaattct
catcctgect
ctctgagtcece
ggcggatgat
ccgagegget
gggagatcgce
gccccaccett
accaggacgt
tgcggaccgce

gagcctacce

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttgg
ggcagagcgc
cggtgectag
cctttttece
ttttecgecaac
ttcacgcgcece
gccteccgece
gtcgagaccyg
cacgctttgce
ccgttacaga
gcacgtggac
cttcgaggtyg
ccacctggcce
cggcagcgcec
gtaaaattca
tgtcccttgt
tgacaaccat
agcttgecatt
tttctctaat
ttttagagaa
ggctggegtyg
ttctetttat
aaaccgggcc
gagcacccac
ggtgtgctac
cggcaagatc
ctgcctgeac
gtacgcegtg
ctactggatc

cacctacgce

atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
aaagatttta
caagctagcg
acatcgccecca
agaaggtggce
gagggtggqgg
gggtttgecg
cgcecgececta
tgtggtgect
ggecetttgte
ctgaccctge
tccaagetgt
atcgaggecg
gagtcecctge
accaagctga
ccctcecaaggt
tgttatatgg
atcactatgg
tgtctcectet
tgtaacgaat
cacttttttt
caattgttat
gaaatattct
ggttacaatg
cctectgcetaa
aagtaccact
gccaagaagc
accgacctge
accgacgtga
cacgccecca
ggcttcgaca

accaactggg

cgtgagctat
agcggcagygyg
ctttatagtec
tcaggggggce
tttagtctcc
tatacggatc
cagtccccga
gcggggtaaa
gagaaccgta
ccagaacaca
cctgaggcecg
cctgaactge
cggegcetccece
ttgctcaact
gaccggegcec
acagcccecctt
aggtgacccc
tcgagcagga
gagtttgggg
agggggcaaa

accctcatga
tattttettt
ttttaaattc
tcaaggcaat
aattaaatga
tattggtaga
atatacactyg
ccatgttcat
gcgtgtgece
tggccgeege
agaccgtgat
cctgccggac
ccteectgta
ccacccectt

ccgacgagca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ggtgctgceag
caagctgtcc
gggcagcaca
gttccacctg
gggctacgtg
cgcegtgacce
cgagagagtg
cggtatcctg
ccagcggatc
gctgcccatce
cgacgagaag
caagacccgg
gcccagegag
cgtgcggage
gctggacgcce
gctgacccgyg
ggacgtggat
atccgceectyg
gtcccecceeccaqg
ggtgaagatc
ccgggtgetg
gagcgccaca
cgtgcacgge
gaccgatgcc
cagcgggetg
gggcctgaag
gcccggcage
ctceggcaag
ggacatccag
tatcctgtac
cctggtgaag
caacatgatg
gagcatcagce
cggcaagatg
gaccaagcce
gcagctggac
aaagggcgtyg
cgagcacgtyg

gcccggaaca
atcctgegga
ctgtacaccg
aagggcaagc
gtgaagaaaa
taccacgccy
agcttcececeyg
gccaccgatg
gtggtgaacg
gtggcegtygg
cceectgggeyg
aagatgcaca
ttcaacagct
cggatcaaga
agcagcgceca
gaggccctgce
gtggaggaac
aaggtgacag
accgtgctga
atcacccaca
ctgccatgeg
atggtgtaca
cctagcectga
gagtacgtgt
gtgctggteg
atccggceect
ggcaagagcg
aaagagaact
gccaagacag
gtggacgagg
ccceggtceca
cagctgaagg
cggcggtgcea
cggaccacca
aagcccggceg
taccggggece
tatgcecgtge
aatgtgctgce

tcggectgtyg
agaagcagct
agagccggaa
agagcttcac
tcaccatgtg
agggctttct
tctgcaccta
tgaccccega
gccggaccca
ccttcagcaa
tgcgggageg
ccatgtacaa
tcgtgatcce
tgctgctgge
gggacgccga
cceccectggt
tggaatacca
cccageccaa
agagcagcaa
acggcagggce
gctcecgeceat
acgagcggga
acaccgatga
tcgacgtgga
gggagctgac
ccgcccececta
ccatcatcaa
gccaggaaat
tggacagcat
ccttegecety
aggtggtgcet
tgaacttcaa
ccagaccegt
acccctgcaa
acatcgtgcet
acgaggtgat
ggcagaaggt

tgacccggac
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cgccgecagce
gaagccctge
gctgcectgegyg
ctgcagatgce
ccctggectyg
ggtgtgcaag
cgtgcccagce
ggacgcccag
gcggaacacc
gtgggccaga
gagcctgacc
gaagcccgac
cagcctgtgg
caagaaaacc
gcaggaagag
gcectatcegec
cgccggagcec
cgacgtgctg
gctggecccce
cggcagatac
cccectgtgecece
gttcgtgaac
ggaaaactac
caagaaatgce
caacccceee
caagaccaca
gtccectggtyg
cgtcaacgac
cctgcectgaac
ccacagcggce
gtgcggcgac
ccacaacatc
gaccgcecatce
caagcccecatce
gacctgcectte
gaccgccgcec
gaacgagaac

cgaggacagg

ctgaccgagg
gacaccgtga
agctggeacc
gacaccatcg
tacggcaaga
accaccgata
accatctgceg
aaactgctgg
aacaccatga
gagtacaagg
tgctgetgece
acccagacca
agcaccggcce
aagcgggage
aaagagcggce
cctgecgaga
ggggtggtgg
ctgggcaact
gtgcaccctc
caggtcgacg
gagttccagg
cggaagetgt
gagaaagtgce
tgcgtgaage
ttccacgagt
gtggtgggcg
accaagcacg
gtcaagaagc
ggctgcagac
accctgetgg
cccaagcagt
tgcaccgaag
gtgtccaccc
atcatcgata
cgcggetggg
gccteecagg

ccectgtacg

ctggtgtgga

gceggetggg
tgttcagcegt
tgccecagegt
tgagctgcga
ccgtgggeta
ccgtgaaggg
accagatgac
tcggectgaa
agaactacct
ccgacctgga
tgtgggccectt
tcgtgaaggt
tggccatccece
tgatccccegt
tggaagccga
ccggegtggt
agacccccag
acgtggtgcet
tggccgagea
gctacgacgg
cccectgagega
accacattgce
gggccgageyg
gggaggaagc
tcgcectacga
tgttcggegt
acctggtgac
accggggcect
gggccgtgga
ccctgatcge
gcggettett
tgtgccacaa
tgcactacgg
ccaccggcecea
tgaagcagct
gcectgaccag
ccecctgecag

aaaccctgge

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380



cggcgacccc
ggaagagtgg
agtggacgcc
ggacaccgcc
agaggaccgg
cgtggacctg
ccactgggac
actggaagcc
cgccgagaga
gctgcccecac
ggtgaacaaa
tcggeggagg
cctgagectg
caccgagttc
gctgggegge
cggctacgcc
cgccagggtyg
caacttcgac
cgtgtacgece
ggccgacatce
cgtgggcgac
ggccacccct
cgtggececccce
gtatagagcc
gctgtccacce
gttcaccgcet
ggagaagaag
cgtggagetg
gggctacagce
ggccgeecatce
gcagatctgt
gaacgacagc
gaccgccgag
cagcttecce
gctgctgtte
caccgaccac
cagcaccgcece

ctacgagcect

tggatcaagg
caggaagagc
ttccagaaca
ggcatccggce
gcctacagce
gacagcggcce
aaccggccag
cggcacacct
aagatccagc
gceectggtygg
gtgcgggget
gtgacctggce
ggcctgectg
agaatccacc
gacgccectga
gacaagatct
ctgagacccyg
aacggcaagc
ggcgaggcecea
gccacctgcea
ggcgtgtgcea
gtgggcacca
aatttcagceg
gtggcecgeeg
ggcgtgttca
atggacgcca
atccaggaag
acaaccgacc
accaccgacg
gatatggccg
ctgtacgccece
gacagcagca
cggatcgece
ctgcccaagt
gaccccaccg
agcgacagaa
agcgacacca

atggccccca

tgctgtccaa
acgacaagat
aggccaacgt
tgaccgeccga
ccgtggtgge
tgttcagcgce
gcggcaggat
ttctgaaggg
ccctgtecgt
ccgagtacaa
accacgtgct
tgtccectcet
ccgacgcecgg
actaccagca
ggctgctgaa
ccgaggcecegt
actgcgtgac
ggcccageac
tgcacaccgce
ccgaggecge
gggcegtgge
tcaaaaccgt
ccaccacaga
aagtgaacag
gcggeggeag
ccgacgccega
ccatcgacat
tggtgcgegt
gctcecectgta
agatcctgac
tgggcgagac
cceceeccteg
ggctgcggag
accacgtgga
tgcctagegt
gcectgegggg
tgagcctgcee
tcgtggtgac
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catcccceag
catgaaggtg
gtgctgggee
agagtggagc
cctgaacgag
ccccaaggtg
gtacggcttce
ccagtggcac
gctggataac
gacagtgaag
gctggtgtct
gaacgtgaca
cagattcgac
gtgcgtggac
gcetggeggce
ggtgtccage
cagcaacaca
cctgcaccag
cggatgcgcece
cgtggtgaat
caaaaagtgg
gatgtgcggce
ggccgaggge
actgagcctg
ggaccggctg
cgtgacaatc
gaggaccgcec
gcaccccgac
cagctacttc
cctgtggecce
aatggacaac
gaccgtgccee
ccaccaggtg
tggcgtgeag
ggtgtccccce
cttcgacctyg
cagcctgeag

cgccgacgtg

ggcaacttca
atcgagggcc
aagagcctgg
accatcatca
atctgcacca
tccetgtact
aacgccgeca
accggcaagc
gtgatcccta
ggcagcceggyg
gagtacaacc
ggcgccgaca
ctggtgttcg
cacgccatga
agcctgetga
ctgagccgga
gaagtgtttec
atgaacacca
cccagcectacc
gccgccaatg
cccagcegect
agctaccccg
gaccgggaac
agcagcegtgg
cagcagagcc
tactgceccggyg
gtggagctgce
agcagcctgg
gagggcacca
aggctgcagg
atccggtcca
tgcetgtgea
aagagcatgg
aaagtgaagt
cggaagtacg
gactggacca
agctgcgaca

caccctgage

ccgecaccct
ctgccgeccece
tgcctgtget
ccgcecttcaa
agtactacgg
acgagaacaa
ccgecgecag
aggccgtgat
tcaaccggcg
tggagtggcet
tggcccectgece
ggtgctacga
tgaacatcca
agctgcagat
tgcgggecta
agttcagctce
tgctgttcag
agctgtccge
gggtgaagcg
ccaggggcac
tcaagggcga
tgatccacgce
tggccgeegt
ccatccctet
tgaaccacct
acaagagctg
tgaacgacga
tgggccggaa
agttcaacca
aagccaacga
agtgcceegt
gatacgccat
tggtgtgcag
gcgagaaggt
ccgcectcecac
ccgactccag
tcgacagcat

cagccggeat

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660



Tgccgacctg
catccccect
cgtgcctgee
cctgacctte
cggcgatttt
caccggctcee
gctggacgce
gctgetgetg
taggaaggtg
gtacacaggg
gtacagcccce
tgagtacctg
tgcctacctg
cgccaagctyg
cgtgcecccagce
ctgcaacgtyg
gtgcttcaag
ccggatcacce
rgeectgtte
caccgtggac
gcccaaggtyg
ccaccgggag
cgacatgtcce
agtgctggaa
cggectgatyg
cgccttegge
catgatgaaqg
cgccagcagg
cgacaacatc
ggtgaacatg
cggeggette
gaagcggetg
gcggagggcec
ggaagtggcce
ggccaccctyg
gtacggcgga
agttgccage

actcccactg

gccgcecgatg
cccagaccca
cccagaaagc
ggcgacttcg
gatgacgtgc
ggccacctgc
gtggaagagg
ctgaaaatgc
gagaacatga
gccgacgtgg
accgtgateg
tctaggaact
gacatggtgg
cggtgctacc
cccttecaga
acccagatga
agatacgcct
accgagaaca
gccaagaccc
atgaagcggg
caggtgatcc
ctggtgcgge
gccgaggact
accgatatcecg
atcctggaag
gagatcagca
agcggcatgt
gtgctggaac
gtgcacggcg
gaagtgaaga
atcgtgttcg
ttcaagctgg
ctgtccgacg
ctgacaagcc
gcccgggaca

cceceggcetygg
catctgttgt
tcetttecta

tgcacccaga
agagggcege
ccaccccage
acgagcacga
tgeggetggg
agcagaaaag
aaaagatgta
agatgcaccce
aggccaccgt
gcagaatccce
agcggttcag
acccaaccgt
acggcagcga
ccaagcacca
ataccctgceca
gagaactgcce
gcagcggcga
tcaccaccta
acaacctggt
acgtgaaggt
aggccgcecga
ggctgaacgc
tcgacgecat
ccagcttega
atctgggcegt
gctgccacct
ttctgaccct
agcggctgac
tgatcagcga
ttatcgacgce
acagcgtgac
gcaaacctct
aggtgtccaa
gctacgaggt
tcaaggcectt
tgcggtgaga
ttgeccectee

ataaaatgag
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acccgccgac
ctacctggcce
ccccagaacce
ggtggacgcce
cagagccgga
cgtgagacag
cccecccaag
cagcgaggcec
ggtggaccgg
tacctacgce
cagccccgac
ggccagctac
cagctgecetg
cgcctatcac
gaatgtgctg
cacaatggac
gtactgggag
cgtgaccaag
gccccetgeag
gacccctgge
gcectetggece
cgtgcectgagg
catcgccage
caagagccag
ggaccagtac
gcctaccgge
gttcatcaac
cgacagcgcc
caagctgatg
cgtgatggge
acagaccgcee
gacagccgag
gtggttcegyg
ggagggctgce
taagaagctg
gctcgctgat
ccegtgectt
gaaattgcat

cacgtggatc
agcagagccg
gccttcagga
ctggccagceg
gcctatatct
cacaacctgce
ctggataccg
aacaagagcc
ctgaccagcg
gtgcgctacce
gtggccatcg
cagatcaccg
gaccgggcca
cagcccaccg
gccgecgeca
agcgecgtgt
gaatacgcca
ctgaagggcce
gaagtgccta
accaagcaca
accgectatce
cccaacgtge
cacttccacc
gacgacagcce
ctgctggatce
acccggttca
acagtgctga
tgcgeegecet
gccgageggt
gaaaagcccce
tgcagagtga
gacaagcagg
accggectgg
aagagcatcc
agaggccectg
cagcctcgac
ccttgaccct

cgcattgtct

tggaaaaccc
ccgagaggec
acaagctgcce
gcatcacctt
tcagcagcga
agtgcgccca
agcgggaaaa
gctaccagte
gcgccagget
ccaggccegt
ccgectgceaa
atgagtacga
ccttetgtece
tgagaagcgce
ccaagcggaa
ttaacgtgga
agcagcccat
ccaaggccge
tggacaggtt
ccgaggaacg
tgtgcggcat
acaccctgtt
ccggegaccce
tggccctgac
tgatcgaggce
agttcggege
atatcaccat
tcatcggcega
gcgccagetg
cctacttctg
gcgacccect
acgaggaccg
gcgcecgaget
tgatcgctat
tcatccacct
tgtgecttcet
ggaaggtgcce
gagtaggtgt

6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940




cattctatte
agcaggcatg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtatggcgga
cgctacgega
gacagcccat
caggtcacac
atcgagcagg
tgagtttggg
gagggggcaa
gaccctcatg
ttattttctt
tttttaaatt
ttcaaggcaa
taattaaatg
Ttattggtag
gatatacact
accatgttca
ggccgaactyg
catagccatg
tatacacctc
cactattata
gaaagtttat
atgtaaacaa
agaaaatgct
tgtgccacat
atcaggcaaa
atggtttgaa
trgtttggcea
tgaaagtgta

tggggggtygy
cttaattaat

ggagttccge
ccgeccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
tgtgtgacat
gagattaacc
tcatcaagte
caaatgacca
agactgacaa
gacccttgat
agttttcagg
ataattttgt
ttcattttet
cacttttgtt
tcagggtata
ataaggtaga
aaacaactac
gtttgagatg
tgecttette
gaggtggcac
gccaccttgg
tacggcggtc
gcaccttcga
gatccagaac
atgaatgttc
gttatttttt
attgagccag
tctggtaatg
cttcttaatt
tttcattata

gtagatgtga

ggtggggcag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccce
atgaccttat
atggtgatgce
tttccaagtce
gactttccaa
cggtgggagg
acacgacgcc
acccacgatg
tttgcagaag
tgcaaatgcce
agacacactc
tgttctttet
gtgttgttta
ttctttecact
gtaacttttt
tatttgtcag
ttatattgta
atatttctge
accctggtceca
aggataaaat
tttttectac
taacatctag
cgagggacat
ctagattggt
atagtttaaa
aaaggaaacg
ttgattcatt
tacatggtaa
tagcgeggtyg
gttcttatag
taccaaagaa
gctatgagca
ttgaatcatyg
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gacagcaagg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcce
ggttttggca
tccacccceat
aatgtcgtaa
tctatataag
aaaagatttt
gccgccaaag
gcatttcegt
agagcatttt
atcttggata
ttttcgetat
gaatgggaag
ttctactctyg
cgttaaactt
attgtaagta
cttcagcaca
atataaattc
tcatcctgece
actctgagtc
aggagaatga
gtatgaggta
taaggcgttt
gcgttaatac
cataagatct
gatgataact
tattaattat
cgcggectet
tattatacca
gttacttgat
gatcattttt
tcaagataag

ggatgaatgg

gggaggattg
tacggggtca
tggccecgecet
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgec
cagagctggt
gttccagcetce
tgcatgttga
cgttcgaggt
cgcacctggce
tcggecagtgce
tgtaaaattc
atgtcccttg
ttgacaacca
tagcttgcecat
ctttctctaa
gttttagaga
tggetggegt
tttctettta
caaaccgggc
tgtaataact
gagggctgca
aagaaattga
acagaattct
atactagcca
ggtccgeagt
tatgattcag
tcttatttat
gaccttattg
cattacaaat
gtcggecatg
atcaaagcaa

cctgatattyg

ggaagacaat
ttagttcata
ggctgaccgce
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagttigt
ccattgacgce
ttagtgaacc
ctgccacctc
tattgaggct
ggagtcattg
taccaaattg
gccttcaagg
atgttatatg
tatcaccatg
ttgtctccte
ttgtaacgaa
tcactttttt
acaattgtta
ggaaatattc
tggttacaat
ccctcectgeta
cgagcttgag
aaagtatcct
gaggacctgt
gattatagcg
ccatgacttc
ggtgggccag
aaaaacatgc
ggcgacatgt
gtatgggcaa
atcttactgce
attggggtge
tagttcacgc

aagaagatat

9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220




tgcgttgatce
aaccatgttg
tgaaccattc
cccgttagta
tctacgtgca
caatgctatt
tcttcatttt
Lgagcgagtt
tggcattgat
accataactg
cgcctcacgg
tacataagct
tatttccaaa
aaaaaaaaaa
tccgaaggag
attccagcac
aatggcgaat
tttgtgtatt
tgttcatgat
tceccecacacct
ttattgcagc
cattttttte
gcegggtctg
gcggtagttt
gccaacctgg
jttgatcgeg
accgctgacyg
aagccctecet
ggcattgtgce
ccagcaaccqg
atgaccgacg
acctttgaaa
ggeccegtttg
gaggtcgcett
caaacgctgce
taatgacagc
gttttcgtte
tttttttctyg

aaatctgaag
ccatcaaaaa
aaagagaaag
aaaggtggta
agtgatgatt
gttgaaggtg
tcgcaagaaqg
ctcaaaaatg
atagcaagaa
tataacttgt
aaactcgggg
taattcgacg
aaaaaaaaaa
aaaaaagggt
gacgcacgtc
actggcggcce
ggagatccaa
ttagattcac
cataatcagc
cccectgaac
ttataatggt
actgcattet
ggtaagctct
agcacgaagg
cgctgeccaaa
agcgeggegt
atatggtcgt
ccgacacgcec
atacgcacte
gcaccaccca
cagaaatcaa
aacagggtat
catggggcaa
atatggggat
tggataaaca
ccgectaatg
cactgagcgt
cgcgtaatct

aaggagaaaa
tcatgagaaa
gtgaagttcg
aacctgacgt
taccaaaaat
ccaagaagtt
atgcacctga
aacaataatt
aattgaaaac
aacaaagcgce
caactcatat
aataattgga
aaaaaaaaaa
cggcatggcea
cactcggatg
gttactaggg
tttttaagtg
agtcccaagg
cataccacat
ctgaaacata
tacaaataaa
agttgtggtt
agttctcatg
agtcaacatg
acacaacctg
ctttgtgatc
ggttagcatc
aactcaccgg
gcgccacgec
cgccgactat
cggcgaatat
cgatgcageg
aaatgccgaa
attctgecgt
ctatctgegt
agcgggettt
cagacccegt

gctgcttgea
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aatggttttg
gttagaacca
tcgtccaaca
tgtacaaatt
gtttattgaa
tcctaatact
tgaaatggga
ctagagcggce
agaaaaagtt
aacaagacct
tgacacatta
tttttatttt
aaaaaaaaaa
tcteccaccte
gctaagggag
ccgegecectt
tataatgtgt
ctcatttcag
ttgtagaggt
aaatgaatgc
gcaatagcat
tgtccaaact
tttgacagcet
ttagaagatc
gtcacgctca
aaaccttceg
gaaaccggtg
ctgctectate
accatctggg
ttctacggca
gagtgggaaa
caaatgcccg
gatgcggtgce
cagttagcge
aagcatggcyg
ttttteccatg
agaaaagatc

aacaaaaaaa

gagaataact
gaagaatttg
ttatcatggce
gttaggaatt
tcggaccecag
gaatttgtca
aaatatatca
cgctaagtta
agggtaagca
gcgcaattgg
attggcaata
attttgcaat
aaaaaaaaaa
ctegeggtece
cctgecatteg
cccaacagtt
taaactactg
gccectcecagt
tttacttgcet
aattgttgtt
cacaaatttc
catcaatgta
tatcatcgat
tcaaacgcta
catggggcaa
gcgtcgatta
aagtggttga
aggcattccc
cgcaggeggyg
ccattccectyg
ccggtaacgt
gcgttetggt
ataacgccat
cgcagttacc
cgaaggcata
accaaaatcc
aaaggatctt

ccaccgctac

tcttegtgga
cagcatatct
ctcgtgaaat
ataatgctta
gattcttttce
aagtaaaagg
aatcgttcgt
gggtaggcaa
atggcatata
cccegtggte
attggaagct
tggtttttaa
aaaaaaaaaa
gacctgggcea
cagaagccga
gcgcagectg
attctaattg
cctcacagte
ttaaaaaacc
gttaacttgt
acaaataaag
tcttaggege
aagctttaat
ggtattagaa
cgtcagcgcece
cagcgtcatg
aggtacgaaa
ctccattgge
tcagtcgatt
cacccgcaaa
catcgtagaa
ccattcccac
cgtgctggaa
ggatatgcag
ttacgggceag
cttaacgtga

cttgagatce

cagcggtggt

11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
123900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500



ttgtttgeceg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggcetga
<210> 26
13756
DNA

<211>
<212>
<213>

<220>
<223>

expresses both codon optimised SFV replicase from

gatcaagagc
aatactgtce
cctacatacc

tgtcttaccy
acggggggtt

taccaactct
ttctagtgta
tcgetectget
ggttggactec
cgtgca

Artificial Sequence
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ttttececgaag
gccgtagtta
aatcctgtta

aagacgatag

gtaactggct
ggccaccact
ccagtggcetg
ttaccggata

pheIF4Al-SFV-Rluc is s 13756bp plasmid vector

tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcageg

human eIF4Al promoter and replicase template 123M4

RNA with luciferase markergene from CMV promoter

<400> 26

cacagcccag
gagaaagcgc
tcggaacagg
ctgtecgggtt
ggagcctatyg
agaaaaaggg
ctctagctag
tgctacaggg
gaagtgataa
gatagggcct
gggccccaag
cgagaaaggc
ctcgagttat
tgctgagcgce
cgggegetet
gccaccatgyg
ctgcagaagyg
gccaacgcca
gacaccctga

gttctttett

cttggagcga
cacgcttccc
agagcgcacg
tcgccaccte
gaaaaacgcc
gggaatgaaa
atgatttcct
gaaaacaaat
cccccagagce
acggagccac
atggctgcca
gggccctceca
ccaatggtge
cggcaggcegg
ataagttgtc
ccgccaaggt
ccttecccag
gggccttcag
tcectggacat
tttcgcectatt

acgacctaca
gaagggagaa
agggagcttce
tgacttgagce
agcaacgcat
gaccccacct
tcatcectgg
aacatttgag
ccggaagcecet
atgaccaagg
ggcctcgagg
gccaatgagg
ctgcgggeeyg
ggcceggggcy
gataggcgygyg
gcacgtggac
cttcgaggtyg
ccacctggcce
cggcagcgec

gtaaaattca

ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cgataaaata
gtaggtttgg
cacacgtcca
tccagtggag
ctggaggctg
cactgtcgcece
cctgactett
ctgcggggcy
gagcgactag
gccaaaccaa
cactccgcecce
atcgaggcceg
gagtcecctge
accaagctga
ccctecaaggt

tgttatatgg

atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
aaagatttta
caagctagcg
ggcagtgtcyg
accgggagca
agacctecgcece
tcecgecacgtyg
ctatgtcact
ggccttcacce
gaactaacgt
tgcgatggece
tagtttctaa
acagcccectt
aggtgaccce
tcgagcagga
gagtttgggg
agggggcaaa

cgtgagctat
agcggceaggg
ctttatagtc
tcaggggygyc
tttagtctce
tatacggatc
aatccatcte
gaagtaaagg
cecccttgegt
tgagagtgca
tcecgtacegg
ttgataggca
catgccgagt
ggggcggagt
ggaaccggtc
catcaagagc
caacgaccac
aaccgacaag
acccttgatt
gttttcaggg

13560
13620
13680
13740
13766

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



tgttgtttag
tctttcactt
taactttttc
atttgtcaga
tatattgtac
tatttctgca
ccctggtcecat
ggataaaata
ttttectaca
gccgaggace
gtgctggacc
gacgccgaga
gtggecegtgt
atgaagggcg
gccecectggecyg
gcccggaaca
atcctgcgga
ctgtacaccg
aagggcaagc
gtgaagaaaa
taccacgccg
agcttccccyg
gccaccgatg
gtggtgaacg
gtggeegtygg
ccecctgggcey
aagatgcaca
ttcaacagct
cggatcaaga
agcagcgcecea
gaggccctge
gtggaggaac
aaggtgacag
accgtgctga
atcacccaca
ctgccatgceg
atggtgtaca

cctagcectga

aatgggaaga
tctactectgt
gttaaacttt
ttgtaagtac
ttcagcacag
tataaattct
catcctgcct
ctctgagtcc
ggcggatgat
ccgagegget
gggagatcgce
gcceccacctt
accaggacgt
tgcggaccge
gagcctaccc
tcggectgtyg
agaagcagct
agagccggaa
agagcttcac
tcaccatgtg
agggctttct
tctgcaccta
tgaccceccega
gccggacccea
ccttcagcaa
tgcgggageg
ccatgtacaa
tcgtgatcecce
tgctgcectgge
gggacgccga
ccceectggt
tggaatacca
cccagcccaa
agagcagcaa
acggcaggge
gcteccgecat
acgagcggga

acaccgatga

tgtccecttgt
tgacaaccat
agcttgcatt
tttctctaat
ttttagagaa
ggctggegty
ttctetttat
aaaccgggce
gagcacccac
ggtgtgctac
cggcaagatc
ctgcctgeac
gtacgccgtg
ctactggatc
cacctacgcece
cgccgeecage
gaagccctge
gctgetgegg
ctgcagatge
ccectggectyg
ggtgtgcaag
cgtgccecage
ggacgcccag
gcggaacacc
gtgggccaga
gagcctgacc
gaagcccgac
cagcctgtgg
caagaaaacc
gcaggaagag
gcctategee
cgccggagec
cgacgtgcectyg
gctggeccece
cggcagatac
ccectgtgecce
gttcgtgaac

ggaaaactac
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atcactatgg
tgtctectet
tgtaacgaat
cacttttttt
caattgttat
gaaatattct
ggttacaatg
cctcectgetaa
aagtaccact
gccaagaagc
accgacctgce
accgacgtga
cacgccccca
ggcttcgaca
accaactggg
ctgaccgagg
gacaccgtga
agctggcacce
gacaccatcg
tacggcaaga
accaccgata
accatctgceg
aaactgctygg
aacaccatga
gagtacaagg
tgctgctgee
acccagacca
agcaccggcec
aagcgggage
aaagagcggc
cctgcecgaga
ggggtyggtqgg
ctgggcaact
gtgcacccte
caggtcgacg
gagttccagg
cggaagctgt
gagaaagtgce

accctcatga
tattttettt
ttttaaattc
tcaaggcaat
aattaaatga
tattggtaga
atatacactg
ccatgttcat
gcgtgtgecce
tggcecgecge
agaccgtgat
cctgecggac
cctecectgta
ccaccccecett
ccgacgagca
gccggetggg
tgttcagegt
tgcccagegt
tgagctgcga
ccgtgggceta
ccgtgaaggg
accagatgac
tcggectgaa
agaactacct
ccgacctgga
tgtgggecett
tcgtgaaggt
tggccatccce
tgatceccegt
tggaagccga
ccggegtggt
agacccccag
acgtggtget
tggccgagea
gctacgacgg
cccectgagega
accacattgce

gggccgagceqg

taattttgtt
tcattttctyg
acttttgttt
cagggtatat
taaggtagaa
aacaactaca
tttgagatga
gcecttettet
catgcggage
cagcggcaag
ggccacccee
agccgecgag
ccaccaggcc
catgttcgac
ggtgctgceag
caagctgtcce
gggcagcaca
gttccacctg
gggctacgtg
cgccgtgacc
cgagagagtg
cggtatcctyg
ccagcggatce
gctgcecccatce
cgacgagaag
caagacccgg
gcccagegag
cgtgcggage
gctggacgcece
gctgaccegg
ggacgtggat
atccgcecectg
gtcccecceag
ggtgaagatc
ccgggtgcetyg
gagcgccaca
cgtgcacggce

gaccgatgcce

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480




gagtacgtgt
gtgctggteg
atccggcecect
ggcaagagcg
aaagagaact
gccaagacag
gtggacgagyg
cceeggteca
cagctgaagqg
cggcggtgcea
cggaccacca
aagcccggcyg
taccggggcece
tatgccgtge
aatgtgctge
tggatcaaqgg
caggaagagc
ttccagaaca
ggcatccgge
gcctacagcece
gacagcggcce
aaccggccag
cggcacacct
aagatccagce
gcectggtyg
gtgcggggcet
gtgacctggce
ggcctgecetyg
agaatccacc
gacgccctga
gacaagatct
ctgagacccyg
aacggcaagc
ggcgaggeca
gccacctgcea
ggcgtgtgea
gtgggcacca
aatttcagceg

tcgacgtgga
gggagctgac
ccgcecccecta
ccatcatcaa
gccaggaaat
tggacagcat
ccttcgectg
aggtggtgcet
tgaacttcaa
ccagacccgt
acccctgceaa
acatcgtgcet
acgaggtgat
ggcagaaggt
tgacccggac
tgctgtccaa
acgacaagat
aggccaacgt
tgaccgcecga
ccgtggtgge
tgttcagege
gcggcaggat
ttctgaaggg
ccctgteegt
ccgagtacaa
accacgtgcet
tgtccectcet
ccgacgcecgg
actaccagca
ggctgctgaa
ccgaggcecegt
actgecgtgac
ggcccagceac
tgcacaccgce
ccgaggecgce
gggcegtgge
tcaaaaccgt

ccaccacaga

caagaaatgce
caaccccece
caagaccaca
gtccctggtyg
cgtcaacgac
cctgctgaac
ccacagcggce
gtgcggcgac
ccacaacatc
gaccgccatc
caagcccate
gacctgctte
gaccgccgcec
gaacgagaac
cgaggacagg
catcccceecag
catgaaggtyg
gtgctgggcce
agagtggagc
cctgaacgag
ccccaaggtyg
gtacggcette
ccagtggcac
gctggataac
gacagtgaag
gctggtgtet
gaacgtgaca
cagattcgac
gtgcgtggac
gcectggegge
ggtgtccage
cagcaacaca
cctgcaccag
cggatgcgee
cgtggtgaat
caaaaagtgg
gatgtgcgge
ggccgaggge
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tgcgtgaagce
ttccacgagt
gtggtgggcg
accaagcacg
gtcaagaagc
ggctgcagac
accctgetgg
cccaagcagt
tgcaccgaag
gtgtccaccc
atcatcgata
cgeggetggg
gcctcecccagyg
cceetgtacg
ctggtgtgga
ggcaacttca
atcgagggcc
aagagcctgg
accatcatca
atctgcacca
tcectgtact
aacgccgeca
accggcaagc
gtgatcccta
ggcagcegygyg
gagtacaacc
ggcgccgaca
ctggtgtteg
cacgccatga
agcctgectga
ctgagecgga
gaagtgtttc
atgaacacca
cccagcetacce
gccgccaatg
cccagegect
agctaccceccy

gaccgggaac

gggaggaagc
tcgectacga
tgttcggegt
acctggtgac
accggggcect
gggccegtgga
ccctgatege
gcggcttett
tgtgccacaa
tgcactacgg
ccaccggcca
tgaagcagct
gcctgaccag
ccectgecag
aaaccctggce
ccgccaccct
ctgccgececce
tgcctgtget
ccgcecttcaa
agtactacgg
acgagaacaa
ccgecgecag
aggccegtgat
tcaaccggceg
tggagtggct
tggccectgece
ggtgctacga
tgaacatcca
agctgcagat
tgcgggecta
agttcagcetce
tgctgttcag
agctgtccge
gggtgaagcg
ccaggggeac
tcaagggcga
tgatccacge

tggccgecgt

cagcgggctg
gggcctgaag
gcceggeage
ctceggecaag
ggacatccag
tatcctgtac
cctggtgaag
caacatgatg
gagcatcagce
cggcaagatg
gaccaagccc
gcagctggac
aaagggcegtg
cgagcacgtg
cggcgaccee
ggaagagtgg
agtggacgcc
ggacaccgec
agaggaccgg
cgtggacctg
ccactgggac
actggaagcc
cgccgagaga
gctgecccac
ggtgaacaaa
tcggeggagg
cctgagectg
caccgagttc
gctgggegge
cggctacgcec
cgccagggtyg
caacttcgac
cgtgtacgcee
ggccgacatce
cgtgggcgac
ggccacccecet
cgtggecccce

gtatagagcc

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760




gtggccgceceg
ggcgtgttca
atggacgcca
atccaggaag
acaaccgacc
accaccgacg
gatatggccg
ctgtacgcce
gacagcagca
cggatcgece
ctgcccaagt
gaccccaccg
agcgacagaa
agcgacacca
atggcccceca
gcecgcecgatg
cccagacccea
cccagaaagce
agcgacttceg
gatgacgtgce
ggccacctgce
gtggaagagqg
ctgaaaatgc
gagaacatga
gccgacgtgg
accgtgatcg
tctaggaact
gacatggtgg
cggtgctacc
ccecttceccaga
acccagatga
agatacgcct
accgagaaca
gccaagaccce
atgaagcggyg
caggtgatcc
ctggtgcggce
gccgaggact

aagtgaacag
gcggcggeag
ccgacgecga
ccatcgacat
tggtgcgegt
gctcecctgta
agatcctgac
tgggcgagac
cccececteg
ggctgeggag
accacgtgga
tgcctagegt
gcctgegygygg
tgagcctgcece
tcgtggtgac
tgcacccaga
agagggcecge
ccaccccage
acgagcacga
tgcggetgygg
agcagaaaag
aaaagatgta
agatgcaccc
aggccaccgt
gcagaatccce
agcggttcag
acccaaccgt
acggcagcga
ccaagcacca
ataccctgca
gagaactgcc
gcagcggcga
tcaccaccta
acaacctggt
acgtgaaggt
aggccgecga
ggctgaacgce

tcgacgecat

actgagcectyg
ggaccggcetg
cgtgacaatc
gaggaccgcce
gcaccccgac
cagctacttc
cctgtggece
aatggacaac
gaccgtgecce
ccaccaggtyg
tggcgtgcag
ggtgtccccce
cttcgaccetg
cagcctgcag
cgccgacgtyg
acccgecgac
ctacctggece
ccccagaace
ggtggacgce
cagagccgga
cgtgagacag
ccccececaag
cagcgaggcce
ggtggaccygg
tacctacgcece
cagccccgac
ggccagctac
cagctgcecectg
cgcctatcac
gaatgtgctg
cacaatggac
gtactgggag
cgtgaccaag
gccectgeag
gacccctgge
gcectcectggece
cgtgctgagg

catcgccagce
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agcagcgtgg
cagcagagcc
tactgccgygg
gtggagctgce
agcagcctygg
gagggcacca
aggctgcagg
atccggtceca
tgcctgtgcea
aagagcatgg
aaagtgaagt
cggaagtacg
gactggacca
agctgcgaca
caccctgage
cacgtggatc
agcagagccg
gccttcecagga
ctggccageg
gcctatatcet
cacaacctgce
ctggataccyg
aacaagagcc
ctgaccagceg
gtgcgctacce
gtggccatcyg
cagatcaccyg
gaccgggceca
cagcccaccg
gccgcegeca
agcgcegtgt
gaatacgcca
ctgaagggcece
gaagtgccta
accaagcaca
accgcctatce
cccaacgtge

cacttccacc

ccatccctet
tgaaccacct
acaagagctg
tgaacgacga
tgggccggaa
agttcaacca
aagccaacga
agtgcccegt
gatacgccat
tggtgtgcag
gcgagaaggt
ccgectcecac
ccgactcceag
tcgacagcat
cagcecggeat
tggaaaaccc
ccgagaggcec
acaagctgcece
gcatcacctt
tcagcagcga
agtgcgceccca
agcgggaaaa
gctaccagtce
gcgecaggcet
ccaggccegt
ccgectgeaa
atgagtacga
ccttetgtece
tgagaagcgce
ccaagcggaa
ttaacgtgga
agcagcccat
ccaaggccgce
tggacaggtt
ccgaggaacqg
tgtgcggceat
acaccctgtt

ccggegaccce

gctgtccacce
gttcaccgcet
ggagaagaag
cgtggagctg
gggctacagce
ggccgecate
gcagatctgt
gaacgacagc
gaccgcegag
cagctteccce
gctgetgtte
caccgaccac
cagcaccgec
ctacgagccet
cgcecgacctyg
catcccecect
cgtgcectgece
cctgaccttce
cggcgatttt
caccggctcce
gctggacgcece
gctgetgetyg
taggaaggtg
gtacacaggg
gtacagcccce
tgagtacctg
tgcctacctyg
cgccaagctyg
cgtgcccage
ctgcaacgtyg
gtgcttcaag
ccggatcacc
cgceectgtte
caccgtggac
gcccaaggtyg
ccaccgggag
cgacatgtcc

agtgctggaa

5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



accgatatcg
atcctggaag
gagatcagca
agcggceatgt
gtgctggaac
gtgcacggcg
gaagtgaaga
atcgtgttceg
ttcaagctgg
ctgtccgacy
ctgacaagcc
gcccgggaca
cceceggcetygg
catctgttgt
tcectttecta
tggggggtygy
cttaattaat
ggagttcege
ccgcccattyg
ttgacgtcaa
tcatatgcca
tgcccagtac
cyctattace
ctcacgggga
aaatcaacgg
taggcgtgta
tgtgtgacat
gagattaacc
tcatcaagtce
caaatgacca
agactgacaa
gacccttgat
agttttcagg
ataattttgt
ttcattttet
cacttttgtt
tcagggtata

ataaggtaga

ccagcttega
atctgggcegt
gctgccacct
ttctgacccet
agcggctgac
tgatcagcga
ttatcgacge
acagcgtgac
gcaaacctct
aggtgtccaa
gctacgaggt
tcaaggcectt
tgcggtgaga
ttgcecectee
ataaaatgag
ggtggggcag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccce
atgaccttat
atggtgatgc
tttccaagte
gactttccaa
cggtgggagg
acacgacgcc
acccacgatg
tttgcagaag
tgcaaatgcec
agacacactc
tgttctttet
gtgttgttta
ttctttcact
gtaacttttt
tatttgtcag
ttatattgta
atatttctgce

caagagccag
ggaccagtac
gcctaccgge
gttcatcaac
cgacagcgce
caagctgatg
cgtgatggge
acagaccgcc
gacagccgag
gtggttccgg
ggagggctgce
taagaagctg
gctcgctgat
cccgtgecett
gaaattgcat
gacagcaagg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccacccceat
aatgtcgtaa
tctatataag
aaaagatttt
gccgccaaag
gcatttccgt
agagcatttt
atcttggata
ttttecgetat
gaatgggaag
ttctactctyg
cgttaaactt
attgtaagta
cttcagcaca

atataaattc
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gacgacagcce
ctgctggatc
acccggttca
acagtgctga
tgcgecgect
gcegageggt
gaaaagcccc
tgcagagtga
gacaagcagg
accggcctgg
aagagcatcc
agaggccctg
cagcctcgac
ccttgaccct
cgcattgtcet
gggaggattg
tacggggtca
tggccecegect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgec
cagagctggt
gttccagcte
tgcatgttga
cgttcgaggt
cgcacctggce
tcggeagtge
tgtaaaattc
atgtcecttg
ttgacaacca
tagcttgceat
ctttctctaa
gttttagaga
tggctggegt

tggcectgac
tgatcgagge
agttcggege
atatcaccat
tcatcggcga
gcgcecagetyg
cctacttctg
gcgaccecect
acgaggaccg
gcgecgagcet
tgatcgctat
tcatccacct
tgtgecttet
ggaaggtgece
gagtaggtgt
ggaagacaat
ttagttcata
ggctgaccgce
acgccaatag
ttggcagtac
aaatggccecg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacge
ttagtgaacc
ctgccacctce
tattgaggct
ggagtcattg
taccaaattg
gccttcaagg
atgttatatg
tatcaccatg
ttgtctceccte
ttgtaacgaa
tcactttttt
acaattgtta
ggaaatattc

cggcctgatg
cgcettegge
catgatgaag
cgccagcagg
cgacaacatc
ggtgaacatg
cggeggette
gaagcggetg
gcggagggcee
ggaagtggcc
ggccaccctyg
gtacggcgga
agttgccage
actcccactg
cattctattc
agcaggcatg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggecatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcag
gtatggcgga
cgctacgega
gacagcccat
caggtcacac
atcgagcagg
tgagtttggg
gagggggcaa
gaccctcecatg
ttattttett
tttttaaatt
ttcaaggcaa
taattaaatg

ttattggtag

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320



aaacaactac
gtttgagatg
tgccttette
gaggtggcac
gccaccttygg
tacggcggtc
gcaccttcga
gjatccagaac
atgaatgttc
gttatttttt
attgagccag
tctggtaatg
cttcttaatt
tttcattata
gtagatgtga
aaatctgaag
ccatcaaaaa
aaagagaaag
aaaggtggta
agtgatgatt
gttgaaggtg
tcgcaagaag
ctcaaaaatyg
atagcaagaa
tataacttgt
aaactcgggg
taattcgacyg
aaaaaaaaaa
aaaaaagggt
gacgcacgte
actggcggec
ggagatccaa
ttagattcac
cataatcagc
cceectgaac
ttataatggt
actgcattct
ggtaagctct

accctggtcea
aggataaaat
tttttectac
taacatctag
cgagggacat
ctagattggt
atagtttaaa
aaaggaaacg
ttgattcatt
tacatggtaa
tagcgeggtg
gttcttatag
taccaaagaa
gctatgagca
ttgaatcatg
aaggagaaaa
tcatgagaaa
gtgaagttcg
aacctgacgt
taccaaaaat
ccaagaagtt
atgcacctga
aacaataatt
aattgaaaac
aacaaagcgc
caactcatat
aataattgga
aaaaaaaaaa
cggcatggca
cactcggatg
gttactaggg
tttttaagtg
agtcccaagg
cataccacat
ctgaaacata
tacaaataaa
agttgtggtt
agttctcatg

tcatcctgee
actctgagtc
aggagaatga
gtatgaggta
taaggcgttt
gcgttaatac
cataagatct
gatgataact
tattaattat
cgcggectcet
tattatacca
gttacttgat
gatcattttt
tcaagataag
ggatgaatgg
aatggttttg
gttagaacca
tcgtceccaaca
tgtacaaatt
gtttattgaa
tcctaatact
tgaaatggga
ctagagcggc
agaaaaagtt
aacaagacct
tgacacatta
tttttatttt
aaaaaaaaaa
tcteccaccte
gctaagggag
ccgegecectt
tataatgtgt
ctcatttcag
ttgtagaggt
aaatgaatgce
gcaatagcat
tgtccaaact

tttgacagct

76

tttctettta
caaaccgggce
tgtaataact
gagggctgca
aagaaattga
acagaattct
atactagcca
ggtccgecagt
tatgattcag
tettatttat
gaccttattg
cattacaaat
gtcggeccatyg
atcaaagcaa
cctgatattg
gagaataact
gaagaatttg
ttatcatggc
gttaggaatt
tcggacccag
gaatttgtca
aaatatatca
cgctaagtta
agggtaagca
gcgcaattygg
attggcaata
attttgcaat
aaaaaaaaaa
ctcgeggtece
cctgcattcg
cccaacagtt
taaactactyg
gcecectceagt
tttacttgct
aattgttgtt
cacaaatttc
catcaatgta

tatcatcgat

tggttacaat
ccctetgeta
cgagcttgag
aaagtatcct
gaggacctgt
gattatagcg
ccatgacttce
ggtgggccag
aaaaacatgc
ggcgacatgt
gtatgggcaa
atcttactgce
attggggtgce
tagttcacgc
aagaagatat
tcttegtgga
cagcatatct
ctcgtgaaat
ataatgctta
gattctttte
aagtaaaagg
aatcgttegt
gggtaggcaa
atggcatata
ccecgtggte
attggaagct
tggtttttaa
aaaaaaaaaa
gacctgggca
cagaagccga
gcgcagectyg
attctaattg
cctcacagtce
ttaaaaaacc
gttaacttgt
acaaataaag
tcttaggege
aagctttaat

gatatacact
accatgttca
ggccgaactg
catagccatg
tatacacctc
cactattata
gaaagtttat
atgtaaacaa
agaaaatgct
tgtgccacat
atcaggcaaa
atggtttgaa
ttgtttggca
tgaaagtgta
tgcgttgatce
aaccatgttg
tgaaccattc
cccgttagta
tctacgtgea
caatgctatt
tctteatttt
tgagcgagtt
tggcattgat
accataactg
cgcctcecacgg
tacataagct
tatttccaaa
aaaaaaaaaa
tccgaaggag
attccagcac
aatggcgaat
tttgtgtatt
tgttcatgat
tcccacacct
ttattgcage
catttttttc

gccgggtetg
gcggtagttt

10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12360
12360
12420
12480
12540
12600



agcacgaagg
cgctgceccaaa
agcgcggegt
atatggtcgt
ccgacacgcec
atacgcactce
gcaccaccca
cagaaatcaa
aacagggtat
catggggcaa
atatggggat
tggataaaca
ccgcecctaatg
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtce
cctacatacc
tgtcttaccyg

acggggggte

<210>
<211>

277

<212>
<213>

DNA

<220>
<223>

10348

agtcaacatg
acacaacctg
ctttgtgatc
ggttagcatc
aactcaccgg
gcgccacgce
cgccgactat
cggcgaatat
cgatgcagceg
aaatgccgaa
attctgceccegt
ctatctgegt
agcgggettt
cagaccccegt
gctgcttgea
taccaactct
ttctagtgta
tcgetetget
ggttggactc

cgtgca

ttagaagatc
gtcacgctca
aaaccttceg
gaaaccggtg
ctgctctate
accatctggg
ttctacggcea
gagtgggaaa
caaatgcccg
gatgcggtge
cagttagcge
aagcatggceg
tttttcecatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta

aagacgatag

Artificial Sequence
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tcaaacgcta
catggggcaa
gcgtcgatta
aagtggttga
aggcattccc
cgcaggcggy
ccattccctg
ccggtaacgt
gcgttctggt
ataacgccat
cgcagttacc
cgaaggcata
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggcet
ggccaccact
ccagtggctg
ttaccggata

ggtattagaa
cgtcagcgece
cagcgtcatg
aggtacgaaa
ctccattgge
tcagtcgatt
cacccgcaaa
catcgtagaa
ccattcccac
cgtgctggaa
ggatatgcag
ttacgggcag
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagce
tcaagaactc
ctgccagtgg
aggcgcagcyg

PRSV-N-wt is 10348bp plasmid vector expresses SEV

replicase under control of the RSV LTR promoter

from native coding sequence with rabbit

beta-globin gene intron inserted into the same

position as in codon-optimised synthetic DNA

sequence

<400> 27

gccaacctgg
gttgatcgcg
accgctgacyg
aagccctect
ggcattgtge
ccagcaaccg
atgaccgacg
acctttgaaa
ggcccgtttyg
gaggtcgett
caaacgctgc
taatgacagc
gttttegtte
tttttttctyg
ttgtttgecg
gcagatacca
tgtagcaccyg
cgataagtcg
gtcgggetga

12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13756

cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat 60

gagaaagcge cacgcttcee gaagggagaa aggcggacag gtatccggta agcggeaggg 120

rcggaacagg agagcgcacg agggagctte cagggggaaa cgectggtat ctttatagtc 180




ctgtecgggtt
ggagcctatyg
agaaaaaggg
acctgcaggt
atagttaagc
caaaatttaa
ggttaggegt
ctagggtgtg
gatatagtag
tagtcttgca
cgtgcatgcece
acgggtctga
agtgcctage
aagctggtag
tgatattgag
ggtggagtca
ggctaccaaa
tgcgcecttcece
ttcatgttat
ttgtatcact
ccattgtctc
catttgtaac
~gatcacttt
agaacaattg
cgtggaaata
ttatggttac
ggcccctetyg
gcacaaatac
ctacgcaaag
aatcaccgac
gcatacagac
~gtacatgca
gattgggttt
cgccacaaac
atccttgact
ttgcgacaca
gaggagctgg

gtgcgatacc

tcgceccaccte
gaaaaacgcc
gggaatgaaa
cgatcgactce
cagtatctge
gctacaacaa
tttgcgetge
tttaggcgaa
tttcgetttt
acatggtaac
gattggtgga
catggattgg
tcgatacaat
aggatcggtc
gctgacagcece
ttgcaggtca
ttgatcgage
aggtgagttt
atggagggygy
atggaccctc
ctcttatttt
gaatttttaa
tttttcaaqgg
ttataattaa
ttettattgg
aatgatatac
ctaaccatgt
cactgcgtat
aaactggcag
ctgcagaccg
gtcacgtgtc
ccaacatcgce
gacaccacce
tgggccgacg
gagggaagac
gtcatgttct
cacttaccct

atcgtatcat

tgacttgagce
agcaacgcat
gaccccacct
tagtatggtyg
tcecetgetty
ggcaaggctt
ttcgcgatgt
aagcggggct
gcatagggag
gatgagttag
agtaaggtgg
acgaaccact
aaacgccatt
gatcgactct
cattcatcaa
caccaaatga
aggagactga
ggggaccctt
caaagttttc
atgataattt
cttttecattt
attcactttt
caatcagggt
atgataaggt
tagaaacaac
actgtttgag
tcatgcectte
gcectatgeg
cggccteegg
tcatggctac
gtacggcagce
tgtaccatca
cgtttatgtt
agcaggtgtt
tcggcaaact
cggtaggatc

ccgtattcca

gtgaagggta
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gtcgattttt
cgataaaata
gtaggtttgg
cactctcagt
tgtgttggag
gaccgacaat
acgggccaga
tcggttgtac
ggggaaatgt
caacatgcct
tacgatcgtg
gaattccgea
tgaccattca
agacgccacc
gtctttgcag
ccatgcaaat
caaagacaca
gattgttctt
agggtgttgt
tgtttettte
tctgtaactt
gtttatttgt
atattatatt
agaatatttc
tacaccctgg
atgaggataa
ttctttttec
cagcgcagaa
gaaggtgctg
gccagacgcet
cgaagtggcce
ggcgatgaaa
tgacgcgcta
acaggccagg
gtccattctce
tacattgtac
cctgaaaggt
cgtagttaag

gtgatgctcyg
aaagatttta
caagctagcg
acaatctgct
gtcgetgagt
tgcatgaaga
tatacgcgta
gcggttagga
agtcttatge
tacaaggaga
ccttattagg
ttgcagagat
ccacattggt
atggccgceca
aaggcatttc
gccagagcat
ctcatcttgg
tctttttege
ttagaatggg
actttctact
tttcgttaaa
cagattgtaa
gtacttcagce
tgcatataaa
tcatcatccet
aatactctga
tacaggagaa
gaccccgaaa
gatagagaga
gaatctccta
gtataccagg
ggtgtcagaa
gcaggcgcegt
aacataggac
cgcaagaagc
actgagagca
aaacaatcct

aaaatcacta

tcaggggggce
tttagtctce

tatacccteg
ctgatgccecge
agtgcgcgag
atctgcttag
tctgagggga
gtcccecteag
aatactcttg
gaaaaagcac
aaggcaacag
attgtattta
gtgcacctcce
aagtgcatgt
cgtcgttcga
tttecgcaccet
atatcggcag
tattgtaaaa
aagatgtccc
ctgttgacaa
ctttagcecttg
gtactttctc
acagttttag
ttctggetygg
gcctttetcet
gtccaaaccy
tgatgtcgac
ggctcgtatg
tcgcaggaaa
ccttttgecet
acgtgtatge
cggegtattyg
atccaaccta
tgtgtgcage
aattgaaacc
gaaagctact
ttacctgtag
tgtgcccegg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



cctgtacggt
caagaccaca
ctcaaccatc
acagaagttg
cactaacacg
gagggaatac
tacttgctge
agacacccag
atggtctaca
gaccaagcga
ggagaaggag
cgcgecggeg
tgcaggggte
actactagga
cccegtgeac
ttaccaggte
ccctgagttt
caacaggaaa
ctacgagaaa
atgctgegte
cccgttecat
tacagtagta
cgtgaccaaa
cgacgtgaag
aaacgggtgt
cggtactctg
agaccccaag
catctgcact
catcgtgtct
cataatcata
cttcecgaggce
agcagcatct
aaatcccttg
taggctggtyg
acagggtaac
ggtgattgaa
ggcgaaaagc

gagcaccata

aaaacggtag
gacactgtca
tgtgatcaaa
ttagtgggat
atgaagaact
aaggcagacc
tgcttgtggg
acaatagtga
ggcctcgeaa
gagttaatac
aggttggagg
gagacgggag
gtggaaacac
aattacgtag
cctcectageag
gacggatatg
caagctttga
ctataccata
gtcagagctg
aagagagagg
gaattcgcect
ggagtctttg
cacgatctgg
aagcaccgcg
cgtcgtgecg
ctagccctaa
caatgcggat
gaagtatgtc
acgttgcact
gacaccacag
tgggtaaagc
cagggcctca
tatgcceccetyg
tggaaaacgc
tttacggccea
ggaccggctg
ctggtgcectg

attacagcat

ggtacgcecgt
aaggagaaag
tgactggcat
tgaatcagag
atctgcttecce
ttgatgatga
catttaaaac
aggtgcecttce
tcccagtceag
ctgttctcga
ccgagctgac
tcgtecgacgt
ctcgcagegce
ttctgtcecece
agcaggtgaa
acggcagggt
gcgagagcege
ttgcegttca
aaagaactga
aagcgteggg
acgaagggct
gggtteccggg
tcaccagcegg
gactggacat
tggacatcct
ttgctecttgt
tcttcaatat
ataaaagtat
acggaggcaa
gacagaccaa
agctgcagtt
cccgcaaagg
cgtcggagcea
tggcecggega
cattggaaga
cgecctgtgga
tcctggacac

ttaaggagga
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gacgtatcac
agtctcatte
actagcgacc
gatagttgtg
gattgtggcece
aaaacctctyg
gaggaagatg
agagtttaac
atcacgcatt
cgcgtegtcea
tagagaagcc
cgacgttgaa
gttgaaagtc
gcagaccgtg
aataataaca
cctactacca
cactatggtg
cggaccgtcg
cgccgagtac
tttggtgttyg
gaagatcagg
atcaggcaag
caagaaggag
ccaggcaaaa
atatgtggac
taaacctcgg
gatgcagcett
atccagacgt
gatgcgcacyg
gcccaagceca
ggactaccgt
ggtatacgcce
cgtgaatgta
tcectggatt
atggcaagaa
cgcgttecag
tgccggaatce

cagagcttac

gcggagggat
cctgtatgcea
gacgtcacac
aacggaagaa
gtcgcattta
ggtgtccgag
cacaccatgt
tcgttcgtca
aagatgcettt
gccagggatg
ttaccacccc
gaactagagt
accgcacagce
ctcaagagct
cataacggga
tgtggatcygg
tacaacgaaa
ctgaacaccqg
gtgttcgacyg
gtgggagagc
ccgteggeac
tctgctatta
aactgccagg
acagtggact
gaggcttteg
agcaaadtgg
aaggtgaact
tgcacgcegte
accaacccgt
ggagacatcg
ggacacgaag
gtaaggcaga
ctgctgacge
aaggtcctat
gaacacgaca
aacaaagcga
agattgacag
tctccagtgg

tcctagtgtg
cctacgtcecec
cggaggacgc
cacagcgaaa
gcaagtgggce
agaggtcact
acaagaaacc
tcecegagect
tggccaagaa
ctgaacaaga
tcgtteccat
atcacgcagg
cgaacgacgt
ccaagttgge
gggccggeceyg
ccatteccggt
gggagttcgt
acgaggagaa
tagataaaaa
taaccaaccc
catataagac
ttaagagcect
aaatagtcaa
ccatcctget
cttgccatte
tgttatgcgg
tcaaccacaa
cagtcacggce
gcaacaaacc
tgttaacatg
tcatgacagc
aggtgaatga
gcactgagga
caaacattcc
aaataatgaa
acgtgtgttyg
cagaggagtg
tggccecttgaa

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740




tgaaatttgce
ggtgtcectg
attcaatgcce
gcatacgggce
caatgtaatt
taaaggcagt
gagtgagtac
cacaggcgcce
cgacttggte
cgaccacgcce
cggcagcecte
ctccttaage
tacagaagtg
ccagatgaat
tgcaccatcc
taacgcagct
atggccgtcea
cggctegtac
aggggaccgc
actgagcage
gctgcagcaa
catctactgc
ggctgtggag
ggacagcagc
ctttgaaggt
gcccagactyg
caacatcaga
gcecctgectg
agttaaaagc
gcagaaggta
tccgcecggaag
cttggactygg
gcagtcgtgt
cgtacaccct
agaccatgtg
tgcctceecege
gactgcgttt
tgcgttggece

accaagtact
tattacgaga
gcaacagctyg
aagcaggcag
cctatcaacce
agggttgagt
aacctggctt
gataggtgct
tttgtgaaca
atgaagctge
ttgatgagag
agaaagttct
ttcttgetgt
accaagctga
tacagagtta
aacgcccegtyg
gccectttaagg
ccecgtceatcece
gaattggccyg
gtagccatcce
tcecetcaacce
agagacaaaa
ttgctcaatg
ctggtgggte
acgaaattca
caagaggcaa
tccaaatgtc
tgcecgctacg
atggtggttt
aagtgcgaga
tatgccgceat
accaccgact
gacatcgact
gaacccgcag
gacctcgaga
gcggcggage
aggaacaagc

tcegggatta

atggagttga
acaaccactg
ccaggctgga
ttatcgcaga
gcaggctgcce
ggctggtcaa
tgcctcgacy
acgacctaag
ttcacacgga
agatgcttgg
cttacggata
cgtctgcaag
tctecaactt
gtgcecgtgta
agagagcaga
gaactgtagg
gagaagcaac
acgctgtage
ctgtctaccg
cgctgetgte
atctattcac
gttgggagaa
atgacgtgga
gtaagggcta
accaggctgce
acgaacagat
cggtgaacga
caatgacagc
gctcatcttt
aggttctcct
ctacgacgga
cgtcttccac
cgatctacga
gcatcgcgga
acccgattcece
gaccggtgce
tgcectttgac
ctttcggaga
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cctggacagt
ggataacaga
agctagacat
aagaaaaatc
gcacgccecetyg
taaagtaaga
cagggtcact
tttaggactg
attcagaatc
gggagatgcg
cgccgataaa
agtgttgcge
tgacaacgga
tgccggagaa
catagccacg
ggatggcgta
accagtgggce
gcctaattte
ggcagtggcce
cacaggagtyg
agcaatggac
gaaaatccag
gctgaccaca
cagtaccact
tattgatatg
atgcctatac
ttccgattea
agaacggatc
tceeetecceg
gttcgacccg
ccactcagat
tgccagegat
gccaatgget
cctggeggea
tccaccgege
ggcgcecgaga
gttcggcgac

cttcgacgac

ggcctgtttt
cctggtggaa
accttcctga
caaccgcettt
gtggctgagt
gggtaccacg
tggttgtcac
ccggctgacy
caccactacc
ctacgactgc
atcagcgaag
ccggattgtg
aagagaccct
gccatgcaca
tgcacagaag
tgcagggecqg
acaattaaaa
tctgccacga
gccgaagtaa
ttcagecggeyg
gccacggacg
gaagccatag
gacttggtga
gacgggtege
gcagagatac
gcgetgggeg
tcaacacctc
gccegecetta
aaataccatg
acggtacctt
cggtcgttac
accatgtcge
cccatagtag
gatgtgcatc
ccgaagagag
aagccgacgce
tttgacgagce
gtcctgecgac

ctgccccgaa
ggatgtatgg
aggggcagtg
ctgtgctgga
acaagacggt
tcetgetggt
cgctgaatgt
ccggcaggtt
agcagtgtgt
taaaacccgg
ccgttgttte
tcaccagcaa
ctacgctaca
cggecgggtyg
cggctgtggt
tggcgaagaa
cagtcatgtg
ctgaagcgga
acagactgtc
gaagagatag
ctgacgtgac
acatgaggac
gagtgcaccc
tgtactcgta
tgacgttgtyg
aaacaatgga
ccaggacagt
ggtcacacca
tagatggggt
cagtggttag
gagggtttga
tacccagttt
tgacggctga
ctgaacccgce
ctgcatacct
ctgccccaag
acgaggtcga
taggccgege

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020




gggtgcatat
gcagcacaat
aaaattggat
ggctaataag
caggctcaca
cgeggttegy
cgatgtagca
gtaccagata
cttggacaga
ccaccagcceg
gctagcggece
ggactcggca
ggaagaatat
caaattgaaa
gcaggaggtt
agggacgaaa
ggcgaccgct
acgccctaac
ctctcacttc
ccaggacgac
gtacctgctg
tggcacgcgce
Taacactgtt
cgcectgtgeg
gatggcggag
gggcgaaaaa
cgcctgeegt
tgaagacaag
ccggacagge
ctgcaaaagt
attgagagga
jcecegetgat
ccegtgecett
gaaattgcat
gacagcaagg
gcgeegggte
atgcggtagt

aagccaacct

attttctcect
ctccagtgceg
actgagaggg
agtcgatacc
tcgggggceca
taccccegcece
atcgcagcgt
acagatgaat
gcgacattct
actgtacgca
gccaccaaga
gtgttcaacg
gctaaacaac
ggcccgaaag
cccatggaca
cacacagagg
tacctgtgcyg
gtgcacacat
cacccaggag
tcettggete
gacttgatcg
ttcaagttcg
ttgaacatca
gcctteateg
aggtgcgegt
ccccecatatt
gtttcagacc
caggacgaag
ttgggggcecg
atcctcatag
cctgttatac
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattg
tgggtaagcet
ttagcacgaa

ggcgcetgceca

cggacactgg
cacaactgga
agaagctgtt
agtctcgcaa
gattgtacac
ccgtgtactc
gcaacgaata
acgacgcata
gcccggegaa
gtgcecgtece
gaaactgcaa
tggagtgcett
ctatcecggat
ctgctgccett
gattcacggt
aaagacccaa
gcatccacag
tgtttgatat
acccggttet
ttacaggttt
aggcagcectt
gagctatgat
ccatagcaag
gcgacgacaa
cgtgggtcaa
tttgtgggygg
cacttaagcg
acaggcgacg
aactggaggt
ccatggccac
acctctacgg
tgtgccttet
ggaaggtgcce
gagtaggtgt
ggaagacaat
ctagttctca
ggagtcaaca

aaacacaacc
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cagcggacat
tgcggtcgag
gctgctgaaa
agtggagaac
gggagcggac
ccctaccgtg
cctatccaga
cttggacatg
gcteccggtge
gtcacccttt
cgtcacgcaa
caagcgctat
aaccactgag
gttcgctaag
cgacatgaaa
agtccaggta
ggaattagta
gtcggcecgaa
agagacggac
aatgatcctce
tggggaaata
gaaatcgggce
cagggtactg
catcgttcac
catggaggtg
attcatagtt
cctgttcaag
agcactgagt
ggcactaaca
cttggcgagy
cggtecctaga
agttgccage
actcccactg
cattctattc
agcaggcatyg
tgtttgacag
tgttagaaga
tggtcacgct

ttacaacaaa
gaggagaaaa
atgcagatgce
atgaaagcca
gtaggccgcea
atcgaaagat
aattacccaa
gttgacgggt
tacccgaaac
cagaacacac
atgcgagaac
gcectgetecg
aacatcacta
acccacaact
cgagatgtca
attcaagcag
aggagactaa
gactttgacg
attgcatcat
gaagatctag
tcecagetgte
atgtttctga
gagcagagac
ggagtgatct
aagatcattg
tttgacagcg
ttgggtaagc
gacgaggtta
tctaggtatg
gacattaagg
ttggtgegtt
catctgttgt
tcetttecta
tggggggtgg
cttaattaac
cttatcatcg
tctcaaacgce

cacatggggc

aatccgttag
tgtacccgee
acccatcgga
cggtggtgga
taccaacata
tctcaagecc
cagtggecgtce
cggatagttg
atcatgcgta
tacagaacgt
tacccaccat
gagaatattg
cctatgtgac
tggttccget
aagtcactcc
cggagccatt
atgctgtgtt
cgatcatcge
tcgacaaaag
gggtggatca
acctaccaac
ctttgtttat
tcactgactce
ccgacaagcet
acgctgtcat
tcacacagac
cgctaacagce
gcaagtggtt
aggtagagqgqg
cgtttaagaa
gagcgetgeg
ttgcecectcee
ataaaatgag
ggtggggcag
aggccttgge
ataagcttta
taggtattag

aacgtcagcg

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
71920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
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ccgttgatcg cgagcgcecgge gtectttgtga tcaaacctte

tgaccgctga cgatatggtc gtggttagca tcgaaaccgg

aaaagccctce ctccgacacg ccaactcacc ggctgcetcta

gcggcattgt gcatacgcac tcgcecgccacg ccaccatctg

ttccagcaac cggcaccacc cacgceccgact atttctacgg

aaatgaccga cgcagaaatc aacggcgaat atgagtggga

aaacctttga aaaacagggt atcgatgcag cgcaaatgcc

acggccegtt tgcatggggce aaaaatgccg aagatgeggt

aagaggtcge ttatatgggg atattctgcc gtcagttage

agcaaacgct gctggataaa cactatctgc gtaagcatgg

tgagcggget tttttttceca

gtcagaccce

agtaatgaca gcccgcectaa

gagttttcgt tccactgagce gtagaaaaga

ccttttttte tgcgecgtaat ctgectgecttg caaacaaaaa

gtttgtttge cttttteccga

cggatcaaga gctaccaact

gcgcagatac caaatactgt ccttctagtg tagceccgtagt

cctegetetg ctaatcectgt

tctgtagcac cgcctacata

jgcgataagt cgtgtcttac cgggttggac tcaagacgat

cggtcggget gaacgggggg ttegtgea

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

28
85
DNA

Artificial Sequence

<220>

<223> 85bp long cis-sequence of 5'

<400> 28

cggcgtegat
tgaagtggtt
tcaggcatte
ggcgcaggceg
caccattccce
aaccggtaac
cggcgttcetyg
gcataacgcc
gccgcecagtta
cgcgaaggcea
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggce
agttaccgga

tacagcgtca
gaaggtacga
ccectecattg
ggtcagtcga
tgcacccgea
gtcatcgtag
gtccattcce
atcgtgctgg
ccggatatge
tattacgggce
ccecttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgceccagt
taaggcgcag

end of the SEV genome

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10348

atggcggatg tgtgacatac acgacgccaa aagattttgt tccagctcct gecacctecg 60

ctacgcgaga gattaaccac ccacg
<210> 29
51
DNA

<211>
<212>
<213>» Artificial Sequence
<220>
<223>

51 b long cis-seqguence which may be incorporated

85



83

into the replicase template expression unit. For

SFV it maps to region of nspl,178-228 b from the

5'

<400> 29

end of SFV genome

gcaggtcaca ccaaatgacc atgcaaatgc cagagcattt tcgcacctgg c

<210> 30
62

DNA

<211>
<212>

<213>

<220>
<223> 3!
<221>
<222>
<223>

polyA signal
(62).

.. (62)

Artificial Sequence

end of the SFV genome

This A is repeated at least 20 times, i.e. the

poly A track comprises at least 20 A residues in

total

<400> 30

51

agcttaattc gacgaataat tggattttta ttttattttg caattggttt ttaatatttce 60

ca

<210>
<211>

<212>

31

275
DNA
<213>

<220>
<223>
<400> 31

atggcggatg
ctacgcgaga
cagcccatte

ggtcacacca

tgtgacatac
gattaaccac
atcaagtctt

aatgaccatg

Artificial Sequence

acgacgccaa
ccacgatggce
tgcagaaggc

caaatgccag

5' end region of the SFV genomic RNA

aagattttgt
cgccaaagtg
atttcegteg
agcattttcyg

tccagctect
catgttgata
ttcgaggtgg

cacctggcta

gccacctccyg
ttgaggctga
agtcattgceca

ccaaattgat

62

60

120
180
240



84

cgagcaggag actgacaaag acacactcat cttgg

<210>
<211>
<212>

<213>

<220>
<223>

<400>

32
280
DNA

Artificial Sequence

SFV part in fragment 1 (up to EcoRV site used for

cloning)

32

atggcggatg tgtgacatac acgacgccaa aagattttgt tccagctect geccaccteceg

ctacgcgaga gattaaccac ccacgatgge cgccaaagtg catgttgata ttgaggctga

cagcccattce atcaagtctt tgcagaagge atttccgtcg ttcgaggtgg agtcattgea

ggtcacacca aatgaccatg caaatgccag agcattttcg cacctggcta ccaaattgat

cgagcaggag actgacaaag acacactcat cttggatatc

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

<220>

223>

<221>

<222>

<223>

<400>

33
277
DNA

Artificial Sequence

SFV part surrounding intron

intron

(17)...(18)

Intron is inserted in between bases 17 and 18

33

ggcagtgcge cttcaaggag aatgatg

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

34
573
DNA

Artificial Sequence

275

60

120
180
240
280

27




<220>
<223>

<221>
<222>
<223>

<400> 34

gtgagtttgg
ggagggggca
ggaccctcat
cttattttct
atttttaaat
tttcaaggca
ataattaaat
cttattggta
tgatatacac
caccatgtte
<210> 35

201
DNA

<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<400> 35

cttgagggcc
tatcctcata
acctgttata

atagcgcact

<210> 36

variation
(118)...(118)
In RT templates

ggacccttga
aagttttcag
gataattttg
tttcatttte
tcacttttgt
atcagggtat
gataaggtag
gaaacaacta
tgtttgagat
atgccttett

variation
(5) ...
In RT templates

(5)

gaactggagg
gccatggcecea
cacctctacg

attatagcac

85

Intron from rabbit beta globin gene

this position is C

ttgttcttte
ggtgttgttt
tttctttcac
tgtaactttt
ttatttgtca
attatattgt
aatatttctg
caccctggte
gaggataaaa

ctttttccta

Artificial Sequence

subgenomic promoter region

it is G in

tggcactaac
ccttggcgag
gcggtectag

C

60

120
180
240
300
360
420
480
540
573

tttttcgeta ttgtaaaatt catgttatat

gatgtccctt gtatcactat

agaatgggaa

tttctactct gttgacaacc attgtctcect

tcgttaaact ttagcecttgca tttgtaacga

gattgtaagt actttctcta atcacttttt

acttcagcac agttttagag aacaattgtt

catataaatt ctggctggcg tggaaatatt

atcatcctgc ctttctcettt atggttacaa

tactctgagt ccaaaccggg ccectcectget

cag

of SFV

this position.

atctaggtat gaggtagagg gctgcaaaag 60

ggacattaag gcgtttaaga aattgagagg 120

attggtgcgt taatacacag aattctgatt 180
201



<211>
<212>
<213>

<220>
<223>

<221>
222>
<223>

<400>

taagttaggg taggcaatgg cattgatata gcaagaaaat tgaaaacaga
gtaagcaatg gcatataacc ataactgtat aacttgtaac aaagcgcaac
caattggccc cgtggtccge ctcacggaaa ctcggggcaa ctcatattga
ggcaataatt ggaagcttac ataagcttaa ttcgacgaat aattggattt

86

265
DNA

Artificial Sequence

3'" end of the SFV genome together with a polyA
tail (A)n is a poly(A) track consisting of at

least 20 A-residues

polyA signal
(265)...(265)
This A is repeated at least 20 times, i.e. the

poly A track is at least 20 A residues long

36

mtgcaattgg tttttaatat ttcca

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

<220>
<223>

<400>

37
84
DNA

Artificial Sequence

hepatitis delta virus ribozyme structure

37

aaaagttagg
aagacctgcg
cacattaatt

ttattttatt

60

120
180
240
265

gggtcggecat ggcatctcca cctectegeg gtceccgacctg ggcatccgaa ggaggacgcea 60

cgtccactcg gatggctaag ggag

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

38
307
DNA

Artificial Sequence

84



87

<220>
<223> After joining the cloning framents and splicing of
the intron all seguence gets together into 307 b

sequence of SFV

<221> mutation
<222> (295)...(295)

<223> Point mutation to facilitate splicing

<400> 38

atggcggatg tgtgacatac acgacgccaa aagattttgt tccagcetect gecacctecg 60
ctacgcgaga gattaaccac ccacgatgge cgccaaagtg catgttgata ttgaggctga 120
cagcccattc atcaagtctt tgcagaagge atttccgtcg ttegaggtgg agtcattgea 180
gotcacacca aatgaccatg caaatgccag agcattttcg cacctggeta ccaaattgat 240
cgagcaggag actgacaaag acacactcat cttggatatc ggcagtgcge cttcaaggag 300
aatgatg 307



