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SEQUENCE LISTING

<110> IMMUNE DESIGN CORP.

<120> MATERIALS AND METHODS FOR PRODUCING IMPROVED LENTIVIRAL VECTOR
PARTICLES

<130> 31943/46417A

<150> 13/436,472
<151> 2012-03-30

<150> 61/666,103
<151> 2012-06-29

<150> 61/732,756
<151> 2012-12-03

<150> 61/789,575
<151> 2012-03-15

<160> 68
<170> PatentIn version 3.5

<210> 1

<211> 423

<212> PRT

<213> Sindbis virus

<220>

<221> misc_feature

<222> (160)..(160)

<223> Xaa can be any naturally occurring amino acid

<400> 1
Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys GIn Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
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100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Xaa
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205

Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
210 215 220

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
225 230 235 240

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
245 250 255

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
260 265 270

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu GIln Leu Asp
275 280 285

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
290 295 300

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
305 310 315 320

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
325 330 335

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
340 345 350
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His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr Ile
355 360 365

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375 380

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395 400

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala
420

<210> 2

<211> 986

<212> PRT

<213> Sindbis virus
<400> 2

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Ser val Ile
50 55 60

Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys Ser Tyr Cys
65 70 75 80

His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu Gln val Trp
85 90 95

Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser Ala GIn Phe
100 105 110

Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr Arg Tyr Met
115 120 125

Ser Leu Lys Gln Met Tyr Pro Tyr Asp val Pro Asp Tyr Ala Thr val
130 135 140
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Lys

145

Arg

Gly

Cys

Tyr

Asp

Arg

Tyr

Gly

Cys

305

Gln

val

Ser

Leu

val
385

Glu

Arg

Asp

Thr

210

Arg

Pro

Ala

Asp

Thr

290

val

Gly

Pro

Leu

Gly

Arg

Gly

Leu

Ser

Leu

195

Leu

Leu

His

Lys

Tyr

275

Ala

Phe

Lys

val

Gln

355

Ala

Asn

Thr

Ser

val

180

Ala

Pro

Ala

Ala

Pro

260

Lys

Ile

Asn

Leu

Ala

340

Leu

Asn

Phe

Met

Tyr

165

Thr

Arg

Pro

Ala

Tyr

245

Pro

Thr

Lys

Ser

His

325

His

Asp

Pro

Thr

Lys

val

Lys

val

Thr

230

Thr

Ser

Gly

Gln

Pro

310

Leu

Ala

Thr

Glu

val
390

Gly

Ser

Ile

His

215

Thr

Ser

Gly

Thr

295

Asp

Pro

Pro

Asp

Pro

375

Asp
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Asp Ile Lys Ile Ser Thr Ser G

Tyr

Ile

Lys

Gly

Ala

Tyr

Lys

val

280

val

Leu

Phe

Asn

His

360

Thr

Arg

Phe

val

185

Pro

Lys

Gly

Leu

Asn

265

Ser

Ala

Ile

Lys

val

345

Leu

Thr

Asp

Leu

170

Ser

Lys

Lys

Tyr

Glu

250

Ile

Thr

Tyr

Arg

Leu

330

Ile

Thr

Glu

Gly

155

Leu

Ser

Phe

Ile

Ile

235

Glu

Thr

Arg

Lys

His

315

Ile

His

Leu

Trp

Leu
395

Ala

Asn

val

Pro

220

Thr

Ser

Tyr

Thr

Ser

300

Asp

Pro

Gly

Leu

Ile

380

Glu
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Lys

Ser

Cys

Met

Ser

Glu

Glu

285

Asp

Asp

Ser

Phe

Thr

365

val

Tyr

Cys

Ala

190

Arg

Thr

His

Gly

270

Ile

Gln

His

Thr

350

Thr

Gly

Ile

%

Pro

Pro

175

Thr

Glu

val

Arg

Lys

255

Lys

Thr

Thr

Thr

Cys

335

His

Arg

Lys

Trp

Ccys

160

Pro

Ser

Lys

Tyr

Pro

240

val

Cys

Gly

Lys

Ala

320

Met

Arg

Thr

Gly



Asn

Pro

Pro

Glu

GlIn

Ser

val

545

Pro

Glu

Tyr

cys

val

Ala

Thr

Leu

530

Asp

Tyr

Ile

Ile

cys

610

Lys

Phe

Glu

Gly

Tyr

435

val

Thr

Leu

Met

cys

515

cys

Ala

Lys

Thr

Thr

595

val

cys

Pro

Trp

Thr

Thr

Pro

Leu

Ser

500

Ile

Leu

Tyr

Ala

val

580

cys

Ser

Phe

Asp

val

405

Pro

Ile

val

Tyr

cys

485

Tyr

Pro

Pro

Glu

Leu

565

Met

Lys

Leu

Gly

Ser
645

Arg

Leu

Ala

Ala

470

cys

Leu

Leu

Phe

His

550

val

Ser

Phe

Glu

Gly

Glu

val Tyr Ala GIn Glu Ser Ala Pro Gly
410

Glu

Ala

val

455

Leu

val

Trp

Ala

Leu

535

Ala

Glu

Ser

Thr

cys

615

val

Asn
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Ile

val

440

Leu

Ala

Arg

Ser

Ala

520

val

Thr

Arg

Glu

Thr

600

Gln

Tyr

Ser

val

425

Ala

cys

Pro

Ser

Asn

505

Phe

val

Thr

Ala

val

585

val

Pro

Pro

Gln

Gln

ser

Ala

Asn

Ala

490

ser

Ile

Ala

val

Gly

Leu

val

Ala

Phe

Met
650

Ala

Cys

Ala

475

Asn

Gln

val

Gly

Pro

555

Tyr

Pro

Pro

Ala

Met

635

sSer

Tyr

Thr

Lys

val

Ala

Pro

Leu

Ala

540

Asn

Ala

Ser

Ser

His

620

Trp

Glu
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Tyr

val

445

Ala

Ile

Glu

Phe

Met

525

Tyr

val

Pro

Thr

Pro

605

Ala

Gly

Ala

His

430

Ala

Arg

Pro

Thr

Phe

510

Arg

Leu

Pro

Leu

Asn

590

Lys

Gly

Gly

Tyr

415

Arg

Met

Arg

Thr

Phe

495

Trp

cys

Ala

Gln

Asn

575

Gln

Tyr

Ala

val
655

Asp

His

Met

Glu

Ser

480

Thr

val

cys

Lys

Ile

560

Leu

Lys

Thr

Gln

640

Glu



Leu

Thr

Ser

705

Asp

Pro

Thr

Leu

Ser

785

Thr

Asp

Ala

Glu

Leu

865

Ser

Gly

Ser

Ala

Phe

690

Leu

His

Glu

Ser

Gly

Ala

Cys

Phe

val

850

Gln

Ser

Ala

Ala

Ala

675

Leu

Lys

Lys

Tyr

Leu

755

Pro

Phe

Pro

Ser

Ile

835

Ser

Tyr

Thr

val

Asp

Met

Asp

val

val

Gly

Thr

Ser

Glu

Phe

Tyr

820

Arg

Glu

val

Ala

Thr

Cys

Lys

val

Ile

val

725

Ala

Ser

Ala

Met

Gly

Thr

Cys

Ser

Thr

885

val

Ala

val

Tyr

Ala

710

Ile

Met

Lys

Lys

Trp

Cys

Asn

Ser

Thr

Asp

Leu

His

Ser

Gly

val

695

Gly

His

Lys

Asp

Asn

775

Lys

Lys

Ile

Asp

Tyr

855

Arg

Gln

Phe
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Asp

Leu

680

Asn

Pro

Arg

Pro

Leu

760

val

Asn

Ile

Pro

Ala

840

Ser

Glu

Glu

Ser

His Ala GIn Ala Ile Lys val

665

Arg

Gly

Ile

Gly

Gly

Ile

His

Asn

Ala

Ile

825

Pro

Ala

Gly

Ser

Thr

Ile

val

Ser

Leu

730

Ala

Ala

val

Ser

val

810

Ser

Leu

Asp

Gln

Thr
890

val

Thr

Ala

715

val

Phe

Ser

Pro

Gly

Asn

Ile

val

Phe

Cys

875

val

Tyr

Pro

700

Ser

Tyr

Gly

Thr

Tyr

Arg

Pro

Asp

Ser

Gly

Pro

His

Ala Ser Pro
Page 6

Gly

685

Gly

Phe

Asn

Asp

Asp

765

Thr

Pro

Leu

Ile

Thr

845

Gly

val

val

Gln

Asn

Thr

Thr

Tyr

Ile

750

Ile

Gln

Leu

Arg

Pro

830

val

Met

His

Leu

Ala

Thr

Ser

Pro

Asp

735

Gln

Arg

Ala

Gln

Ala

815

Asn

Lys

Ala

Ser

Glu

895

Asn

Thr

Lys

Phe

720

Phe

Leu

Ser

Glu

800

val

Cys

Thr

His

880

Lys

Phe
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900 905 910

Ile val Ser Leu Cys Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys
915 920 925

Pro Pro Ala Asp His Ile val Ser Thr Pro His Lys Asn Asp Gln Glu
930 935 940

Phe GIn Ala Ala Ile Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu
945 950 955 960

Phe Gly Gly Ala Ser Ser Leu Leu Ile Ile Gly Leu Met Ile Phe Ala
965 970 975

Cys Ser Met Met Leu Thr Ser Thr Arg Arg

980 985
<210> 3
<211> 982
<212> PRT

<213> Sindbis virus

<400> 3

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Glu Gln Asp His Thr val Lys Glu Gly Thr
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Met

145

Tyr

Thr

Arg

Pro

Tyr

Pro

Thr

Lys

Ser

305

His

His

Asp

Pro

130

Asp

Lys

val

Lys

val

210

Thr

Thr

Ser

Gly

Gln

290

Pro

Leu

Ala

Thr

Glu
370

Asp

Gly

Ser

Ile

195

His

Thr

Ser

Gly

Thr

275

cys

Asp

Pro

Pro

Asp

355

Pro

Ile

Tyr

Ile

180

Lys

Gly

Ala

Tyr

Lys

260

val

val

Leu

Phe

Asn

340

His

Thr

Lys

Phe

165

val

Pro

Lys

Gly

Leu

245

Asn

Ser

Ala

Ile

Lys

val

Leu

Thr

Ile

150

Leu

Ser

Lys

Lys

Tyr

230

Glu

Ile

Thr

Tyr

Arg

Leu

Ile

Thr

Glu

135

Ser

Leu

Ser

Phe

Ile

215

Ile

Glu

Thr

Arg

Lys

His

Ile

His

Leu

Trp
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Thr Ser Gly

Ala

Asn

val

200

Pro

Thr

Ser

Tyr

Thr

280

Ser

Asp

Pro

Gly

Leu

360

Ile

Lys

sSer

185

Gly

cys

Met

Ser

Glu

265

Glu

Asp

Asp

Ser

Phe

345

Thr

val

Cys

170

Ala

Arg

Thr

His

Gly

Cys

Ile

Gln

His

Thr

330

Lys

Thr

Gly

Pro

155

Pro

Thr

Glu

val

Arg

Lys

Lys

Thr

Thr

Thr

315

Cys

His

Arg

Lys

140

cys

Pro

Ser

Lys

Tyr

220

Pro

val

Cys

Gly

Met

Ile

Arg

Thr
380
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Arg Arg Leu

Gly

cys

Tyr

205

Asp

Arg

Tyr

Gly

Cys

285

Trp

Gln

val

Ser

Leu

365

val

Asp
Thr
190
Asp
Arg
Pro
Ala
Asp
2

Thr
val
Gly
Pro
Leu
350

Gly

Arg

ser

175

Leu

Leu

Leu

Lys

Tyr

Ala

Phe

Lys

val

335

Gln

Ala

Asn

ser
160

val

Pro

Glu

Ala

240

Pro

Lys

Ile

Asn

Leu

320

Leu

Asn

Phe



Thr

385

val

Pro

Ile

val

Cys

Tyr

Pro

Pro

Glu

545

Leu

Met

Lys

Leu

Gly

val

Arg

His

Leu

Ala

450

Ala

Cys

Leu

Leu

Phe

530

His

val

Ser

Phe

Glu

610

Gly

Asp

val

Glu

Ala

435

val

Leu

val

Trp

Ala

515

Leu

Ala

Glu

Ser

Thr

595

Cys

val

Arg

Tyr

Ile

420

val

Leu

Ala

Arg

Ser

500

Ala

val

Thr

Arg

Glu

580

Thr

Gln

Tyr

Asp

Ala

405

val

Ala

Cys

Pro

Ser

485

Asn

Phe

val

Thr

Ala

565

val

val

Pro

Pro

Gln

Ser

Ala

Asn

470

Ala

Ser

Ala

val

550

Gly

Leu

val

Ala

Phe
630
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Leu Glu Tyr Ile Trp Gly Asn His Glu

Glu

His

Ala

Asn

Gln

val

Tyr

Pro

Pro

Ala

615

Met

Ser

Tyr

Thr

440

Lys

val

Ala

Pro

Leu

520

Ala

Asn

Ala

Ser

Ser

600

His

Trp

Ala

Tyr

val

Ala

Glu

Phe

505

Met

Tyr

val

Pro

Thr

585

Pro

Ala

Gly

Pro

410

His

Ala

Arg

Pro

Thr

490

Phe

Arg

Leu

Pro

Leu

570

Asn

Lys

Asp

Gly

395

Gly

Arg

Met

Arg

Thr

475

Phe

Trp

Cys

Ala

Gln

555

Asn

Gln

Ile

Tyr

Ala
635

Asp

His

Met

Glu

460

Ser

Thr

val

Cys

Leu

Glu

Lys

Thr
620
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Pro

Pro

Ile

445

Cys

Leu

Glu

Gln

Ser

525

val

Pro

Glu

Tyr

605

Cys

Cys

His

val

430

Gly

Leu

Ala

Thr

Leu

510

Cys

Asp

Tyr

Ile

Ile

590

Cys

Lys

Phe

Gly

415

Tyr

val

Thr

Leu

Met

495

Cys

Cys

Ala

Lys

Thr

575

Thr

Gly

val

Cys

Pro

400

Trp

Thr

Thr

Pro

Leu

480

Ser

Leu

Tyr

Ala

560

val

Cys

Ser

Phe

Asp



Ser

Cys

Lys

val

Ile

705

val

Ala

Ser

Ala

Met

785

Gly

Thr

cys

ser

865

Thr

Glu

Ala

val

Tyr

690

Ala

Ile

Met

Lys

Trp

Cys

Asn

Ser

Thr

850

Asp

Leu

Asn

Ser

Gly

val

Gly

His

Lys

755

Asn

Lys

Lys

Ile

Asp

835

Tyr

Arg

Gln

Ser

Asp

Leu

Asn

Pro

Arg

Pro

740

Leu

val

Asn

Ile

Pro

820

Ala

Ser

Glu

Glu

Gln

645

Arg

Gly

Ile

Gly

Gly

Ile

His

Asn

Ala

805

Ile

Pro

Ala

Gly

Ser
885

Met

Ala

Ile

val

Ser

710

Leu

Ala

Ala

val

ser

790

val

Ser

Leu

Asp

Gln

870

Thr
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Ser Glu Ala Tyr val Glu Leu Ser Ala

Gln

val

Thr

695

Ala

val

Phe

Ser

Pro

775

Gly

Asn

Ile

val

Phe

855

cys

val

Ala

Tyr

680

Pro

Ser

Tyr

Gly

Thr

760

Tyr

Arg

Pro

Asp

Ser

840

Gly

Pro

His

Ile

665

Gly

Gly

Phe

Asn

Asp

745

Asp

Thr

Pro

Leu

Ile

825

Thr

Gly

val

val

Lys

Asn

Thr

Thr

Tyr

730

Ile

Ile

Gln

Leu

Arg

Pro

val

Met

His

Leu
890

val

Thr

sSer

Pro

715

Asp

Gln

Arg

Ala

Gln

795

Ala

Asn

Lys

Ala

ser

875

Glu

His

Thr

Lys

Phe

Phe

Ala

Leu

ser

780

Glu

val

Ala

Cys

Thr

860

His

Lys
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Thr

ser

685

Asp

Asp

Pro

Thr

Leu

765

Ser

Thr

Asp

Ala

Glu

845

Leu

Ser

Gly

Ala
670

Phe

Leu

Glu

Ser

750

Lys

Gly

Ala

cys

Phe

830

val

Gln

Ser

Ala

655

Ala

Leu

Lys

Lys

Tyr

735

Leu

Pro

Phe

Pro

ser

815

Ile

Ser

Tyr

Thr

val
895

Asp

Met

Asp

val

val

720

Gly

Thr

Ser

Glu

Phe

800

Tyr

Arg

Glu

val

Ala

880

Thr



val

Cys

His

Ile

945

Ser

Leu

His

Gly

Ile

930

Ser

Ser

Thr

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

<400>

Met Ser Ala Ala Pro
1

Ser

Arg

Thr

Arg

65

cys

Glu

Ser

Phe

Ala

Leu

50

Ser

Ser

Gln

Ala

Phe
Lys
915
val
Lys

Leu

Ser

4
982
PRT

Sindbis virus

4

Pro

Leu

35

Leu

val

Tyr

val

Gln
115

Ser

900

Lys

Ser

Thr

Leu

Thr
980

cys

20

Asp

Asn

Ile

cys

100

Phe

Thr

Thr

Thr

Ser

Ile

965

Arg

5

Asp

Ile

Ala

Asp

His

85

Asp

Gly

Ala

Thr

Pro

Arg

Leu

Arg

Leu

Ile

Asp

70

Glu

Tyr

Ser

Cys

His

935

Ser

Gly

val

Pro

Glu

Leu

55

Phe

Thr

Ala

Asp
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Pro

Asn

920

Lys

Trp

Leu

Thr

Pro

Glu

40

Arg

Thr

val

Asp

Gln
120

Gln Ala Asn Phe

905

Ala Glu

Asn Asp

Leu Phe

Met Ile
970

Ala Met
10

Thr Cys

25

Asn val

Cys Gly

Leu Thr

Pro Cys

Asp Asn

Cys

Gln

Ala

955

Phe

Cys

Tyr

Asn

ser

ser

75

Phe

Thr

Lys

Glu

940

Leu

Ala

Leu

Thr

His

ser

60

Pro

Ser

Ile

Ser Gly Ala Ala
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Ile val Ser

Pro
925
Phe

Phe

Cys

Leu

Arg

Glu

45

Gly

Tyr

Pro

Arg

Ser
125

910

Pro

Gln

Gly

Ser

Gly

Glu

30

Ala

Arg

Leu

val

Ile

110

Ala

Ala

Ala

Gly

Met
975

Asn

15

Pro

Tyr

Ser

Gly

Asn

Leu

Asp

Ala

Ala

960

Met

val

Ser

Asp

Lys

Thr

80

Ile

Thr

Lys
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Tyr Arg Tyr Met Ser Leu Glu Gln Asp His Thr val Glu Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu
210 215 220

Gly Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240

Tyr Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro
245 250 255

Pro Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys
260 265 270

Thr Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile
275 280 285

Lys Gln Ccys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn
290 295 300

Ser Pro Asp Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu
305 310 315 320

His Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala
325 330 335

His Ala Pro Asn val ITe His Gly Phe Lys His Ile Ser Leu Gln Leu
340 345 350

Asp Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn
355 360 365

Pro Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe
Page 12
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370 375 380

Thr val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro
385 390 395 400

val Arg val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp
405 410 415

Pro His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr
420 425 430

Ile Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr
435 440 445

val Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro
450 455 460

Tyr Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu
465 470 475 480

Cys Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser
485 490 495

Tyr Leu Trp Ser Asn Ser GIn Pro Phe Phe Trp val Gln Leu Cys Ile
500 505 510

Pro Leu Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu
515 520 525

Pro Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr
530 535 540

Glu His Ala Thr Thr val Pro Asn val Pro GIn ITle Pro Tyr Lys Ala
545 550 555 560

Leu val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val
565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys
580 585 590

Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620
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Gly

Ser

Cys

Lys

val

Ile

705

val

Ala

Ser

Ala

Met

785

Gly

Gly

Thr

Cys

ser
865

Gly

Glu

Ala

val

Tyr

690

Ala

Ile

Met

Lys

Trp

Cys

Asn

Ser

Thr

850

Asp

val

Asn

Ser

Lys

Asp

755

Asn

Lys

Lys

Asp
835

Tyr

Arg

Tyr

Ser

Asp

Leu

Asn

Pro

Arg

Pro

740

Leu

val

Asn

Ile

Pro

820

Ala

Ser

Glu

Pro

Gln

645

His

Arg

Gly

Ile

Gly

Gly

Ile

His

Asn

Ala

805

Ile

Pro

Ala

Gly

Phe
630

Met

Ala

val

Ser

710

Leu

Ala

Ala

val

Ser

790

val

Ser

Leu

Asp

Gln
870

2206166_1-46417A_SeqListing_3

Met Trp Gly Gly Ala GIn Cys Phe Cys
635

Ser

Gln

val

Thr

695

Ala

val

Phe

Ser

Pro

775

Gly

Asn

Ile

val

Phe

855

Cys

Glu

Ala

Tyr

Pro

Ser

Tyr

Gly

Thr

760

Tyr

Arg

Pro

Asp

Ser

840

Gly

Pro

Ala

Ile

665

Gly

Gly

Phe

Asn

Asp

745

Asp

Thr

Pro

Leu

Ile

825

Thr

Gly

val

Tyr

650

Lys

Asn

Thr

Thr

Tyr

Ile

Ile

Gln

Leu

Arg

Pro

val

Met

His

val

val

Thr

Ser

Pro

715

Asp

Gln

Arg

Ala

Gln

795

Ala

Asn

Lys

Ala

ser
875

Glu

His

Thr

Lys

Phe

Phe

Ala

Leu

Ser

780

Glu

val

Ala

Cys

Thr

860

His
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Leu

Thr

Ser

685

Asp

Asp

Pro

Thr

Leu

765

Ser

Thr

Asp

Ala

Glu

845

Leu

Ser

Ser

Ala

670

Phe

Leu

His

Glu

Ser

750

Lys

Gly

Ala

Cys

Phe

830

val

Gln

Ser

Ala

655

Ala

Leu

Lys

Lys

Tyr

735

Leu

Pro

Phe

Pro

Ser

815

Ser

Tyr

Thr

Asp

Met

Asp

val

val

720

Gly

Thr

Ser

Phe
800

Tyr

Arg

val

Ala
880
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Thr Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr
885 890 895

val His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe Ile val Ser Leu
900 905 910

Cys Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp
915 920 925

His ITe val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala
930 935 940

Ile Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala
945 950 955 960

Ser Ser Leu Leu Ile ITe Gly Leu Met ITe Phe Ala Cys Ser Met Met
965 970 975

Leu Thr Ser Thr Arg Arg

980
<210> 5
<211> 980
<212> PRT

<213> Sindbis virus

<400> 5

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110
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Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Thr

225

Ser

Gly

Thr

cys

Pro

Asp

Ala

Lys

val

Lys

val

210

Ala

Tyr

Lys

val

val

290

Leu

Phe

Asn

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

Gly

Leu

Asn

Ser

275

Ala

Lys

val

Leu
355

Phe

Met

Ile

Tyr

Ile

180

Lys

Gly

Tyr

Glu

Ile

260

Thr

Tyr

Arg

Leu

Ile

340

Thr

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Ile

Glu

245

Thr

Arg

Lys

Ile
325

His

Leu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Thr

230

Ser

Tyr

Thr

Ser

Asp

310

Pro

Gly

Leu

2206166_1-46417A_SeqListing_3

Asp GIn Ser Gly Ala Ala Ser Ala Asn
120

Glu

135

Ser

Leu

Ser

Phe

Ile

215

Met

Ser

Glu

Glu

Asp

295

Asp

Ser

Phe

Thr

Gln

Thr

Ala

Asn

val

200

Pro

His

Gly

Cys

Ile

280

Gln

His

Thr

Lys

Thr
360

Asp

Ser

Lys

sSer

185

Gly

cys

Arg

Lys

Thr

Thr

Cys

His

345

Arg

His

Gly

Cys

170

Ala

Arg

Thr

Pro

val

250

Cys

Gly

Lys

Ala

Met

330

Ile

Thr

Pro

155

Pro

Thr

Glu

val

Arg

Tyr

Gly

Cys

Trp

Gln

315

val

ser

val

140

cys

Pro

Ser

Lys

Tyr

220

Pro

Ala

Asp

Thr

val

300

Gly

Pro

Leu

Arg Leu Gly
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125

Lys

Arg

Gly

cys

Tyr

205

Asp

Lys

Tyr

Ala

285

Phe

Lys

val

Gln

Ala
365

Glu

Arg

Asp

Thr

190

Asp

Arg

Ala

Pro

Lys

Ile

Asn

Leu

Ala

Leu

350

Asn

Gly

Leu

ser

175

Leu

Leu

Leu

Tyr

Pro

255

Thr

Lys

Ser

His
335

Asp

Pro

Lys

Thr

Ser

160

val

Pro

Thr

Thr

240

Ser

Gly

Gln

Pro

Leu

320

Thr

Glu
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Pro ;hg Thr Glu Trp Ile §a1 Gly Lys Thr val Arg Asn Phe Thr val
7 75

Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg
385 390 395 400

val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His
405 410 415

Glu ITe val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile Leu
420 425 430

Ala val Ala Ser Ala Thr val Ala Met Met ITle Gly val Thr val Ala
435 440 445

val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr Ala
450 455 460

Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys Cys
465 470 475 480

val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr Leu
485 490 495

Trp Ser Asn Ser GIn Pro Phe Phe Trp val GIln Leu Cys Ile Pro Leu
500 505 510

Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu Pro Phe
515 520 525

Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr Glu His
530 535 540

Ala Thr Thr val Pro Asn val Pro GIn Ile Pro Tyr Lys Ala Leu val
545 550 555 560

Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val Met Ser
565 570 575

Ser Glu val Leu Pro Ser Thr Asn Gln Glu Tyr Ile Thr Cys Lys Phe
580 585 590

Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser Leu Glu
595 600 605

Cys GIn Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe Gly Gly
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val

625

Asn

Ser

Gly

val

Gly

His

Lys

Asp

Asn

Lys

Ile

Asp

Tyr

610

Tyr

Ser

Asp

Leu

Asn

690

Pro

Arg

Pro

Leu

val

770

Asn

Ile

Pro

Ala

ser
850

Pro

Gln

Arg

Gly

Gly

Gly

Ile

755

His

Asn

Ala

Ile

Pro

835

Ala

Phe

Met

Ala

660

Ile

val

Ser

Leu

Ala

740

Ala

val

Ser

val

ser

820

Leu

Asp

Met

Ser

645

Gln

val

Thr

Ala

val

725

Phe

Ser

Pro

Gly

Asn

805

Ile

val

Phe

Trp

Glu

Ala

Tyr

Pro

ser

710

Tyr

Gly

Thr

Tyr

Arg

Pro

Asp

Ser

Gly

615

2206166_1-46417A_SeqListing_3

Gly Gly Ala Gln

Ala

Ile

Gly

Gly

Phe

Asn

Asp

Asp

Thr

775

Pro

Leu

Ile

Thr

Tyr

Lys

Asn

680

Thr

Thr

Tyr

Ile

Ile

760

Gln

Leu

Arg

Pro

val

840

Met

val

val

665

Thr

Ser

Pro

Asp

Gln

745

Arg

Ala

Gln

Ala

Asn

825

Lys

Ala

Glu

650

His

Thr

Lys

Phe

Phe

730

Ala

Leu

sSer

Glu

val

810

Ala

Cys

Thr

cys

635

Leu

Thr

sSer

Asp

Asp

715

Pro

Thr

Leu

ser

Thr

795

Asp

Ala

Glu

Leu

620

Phe

Ser

Ala

Phe

Leu

700

His

Glu

Ser

Lys

Gly

Ala

Cys

Phe

val

Gln
860
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Cys Asp Ser

Ala

Ala

Leu

685

Lys

Lys

Tyr

Leu

Pro

765

Phe

Pro

Ser

Ile

Ser

845

Tyr

Asp

Met

670

Asp

val

val

Gly

Thr

750

Ser

Glu

Phe

Tyr

Arg

Glu

val

cys
655

Lys

val

val

Ala

735

Ser

Ala

Met

Gly

cys

Ser

Glu

640

val

Tyr

Ile

720

Met

Lys

Lys

Trp

cys

800

Asn

Ser

Thr

Asp



Arg Glu
GIn Glu
Phe Ser
Lys Lys

val Ser
930

Lys Thr
Leu Leu
Ser Thr

<210>
<211>
<212>
<213>
<400>

Met Ser
1

Ser Phe
Arg Ala

Thr Leu
50

Arg Ser
65

Cys Ser

Gly
Ser
Thr
Thr
915
Thr
Ser

Ile

Arg

6
981
PRT

Sindbis virus

6

Ala

Pro

Leu

35

Leu

val

Tyr

Gln

Thr

Ala

900

Thr

Pro

Trp

Ile

980

Ala

cys

20

Asp

Asn

Ile

cys

Cys

val

885

Ser

Cys

His

Ser

Pro

Asp

Ile

Ala

Asp

His
85

Pro

870

His

Pro

Asn

Lys

Leu

Arg

Leu

Ile

Asp
70
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val His Ser His Ser Ser Thr Ala Thr

val

Gln

Ala

Asn

935

Leu

Met

val

Pro

Glu

Leu

55

Phe

Thr

Leu

Ala

Glu

920

Asp

Phe

Ile

Thr

Pro

Glu

40

Arg

Thr

val

Glu

Asn

905

Cys

Gln

Ala

Phe

Ala

Thr

25

Asn

cys

Leu

Pro

Lys

890

Phe

Lys

Glu

Leu

Ala
970

Met

10

Cys

val

Gly

Thr

Cys

875

Gly

Ile

Pro

Phe

Phe

955

Cys

Cys

Tyr

Asn

ser

ser

75

Phe

Ala

val

Pro

Gln

940

Gly

Ser

Leu

Thr

His

ser

60

Pro

Ser
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val

Ser

Ala

925

Ala

Gly

Met

Leu

Arg

Glu

45

Gly

Tyr

Pro

Thr

Leu

910

Asp

Ala

Ala

Met

Gly

Glu

30

Ala

Arg

Leu

val

val

895

Cys

His

Ile

Ser

Leu
975

Asn

15

Pro

Tyr

Ser

Gly

Leu
880

His

Gly

Ser
Ser

960

Thr

val

Ser

Asp

Lys

Thr

80

Ile



Glu

Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Thr

225

Thr

Ser

Gly

Gln

Pro

305

Leu

Ala

Gln

Ala

Arg

Asp

Lys

val

Lys

val

210

Thr

Ser

Gly

Thr

Cys

290

Asp

Pro

Pro

val

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

His

Ala

Tyr

Lys

val

275

val

Leu

Phe

Asn

Met

Ile

Tyr

Ile

180

Lys

Gly

Gly

Leu

Asn

260

Ser

Ala

Ile

Lys

val
340

Asp

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Tyr

Glu

245

Ile

Thr

Tyr

Arg

Leu

325

Ile

Glu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Ile

230

Glu

Thr

Arg

Lys

His
310

Asp

Glu

135

Ser

Leu

Ser

Phe

Ile

215

Thr

Ser

Tyr

Thr

Ser

295

Asp

Pro

Gly

2206166_1-46417A_SeqListin
Ala Asp Asp Asn Thr Ile Arg I
1

Gln

120

Gln

Thr

Ala

Asn

val

200

Pro

Met

Ser

Glu

Glu

280

Asp

Asp

Ser

Phe

105

Ser

Asp

Ser

Lys

Ser

185

Gly

Cys

His

Gly

Gln

His

Thr

Gly

His

Gly

Cys

170

Ala

Arg

Thr

Arg

Lys

250

Lys

Thr

Thr

Thr

Cys

330

His

Ala

Thr

Pro

155

Pro

Thr

Glu

val

Pro

235

val

Cys

Gly

Lys

Ala

315

Met

Ile

Ala

val

140

Cys

Pro

Ser

Lys

Tyr

Arg

Tyr

Gly

Cys

val

Ser
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Ser

125

Glu

Arg

Gly

Cys

Asp

Pro

Ala

Asp

Thr

285

val

Gly

Pro

Leu

Ala

Glu

Arg

Asp

Thr

190

Asp

Arg

His

Lys

Tyr

270

Ala

Phe

Lys

val

Gln
350

i
10

Gln

Asn

Gly

Leu

Ser

175

Leu

Leu

Leu

Ala

Pro

255

Lys

Asn

Leu

Ala

335

Leu

Thr

Lys

Thr

Ser

160

val

Pro

Tyr

240

Pro

Thr

Lys

Ser

His

320

His

Asp
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Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 3

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480

Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr
485 490 495

Leu Trp Ser Asn Ser Gln Pro Phe Phe Trp val Gln Leu Cys Ile Pro
500 505 510

Leu Ala Ala Phe ITe val Leu Met Arg Cys Cys Ser Cys Cys Leu Pro
515 520 525

Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr Glu
530 535 540

His Ala Thr Thr val Pro Asn val Pro GIn Ile Pro Tyr Lys Ala Leu
545 550 555 560

val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val Met
565 570 575

Ser Ser Glu val Leu Pro Ser Thr Asn Gln Glu Tyr ITle Thr Cys Lys
580 585 590

Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser Leu
595 600 605
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Glu

Gly

Glu

Ala

val

Tyr

Ala

705

Ile

Met

Lys

Lys

785

Cys

Asn

Ser

Thr

Cys

610

val

Asn

Ser

Gly

val

690

Gly

His

Lys

Asp

Asn

770

Lys

Lys

Ile

Asp

Tyr

Gln

Tyr

Ser

Asp

Leu

675

Asn

Pro

Arg

Pro

Leu

755

val

Asn

Pro

Ala
835

Ser

Pro

Pro

Gln

His

660

Arg

Gly

Ile

Gly

Gly

Ile

His

Asn

Ala

Ile

820

Pro

Ala

Ala

Phe

Met

645

Ala

Ile

val

Ser

Leu

725

Ala

Ala

val

Ser

val

805

Ser

Leu

Asp

Ala

Met

630

Ser

Gln

val

Thr

Ala

710

val

Phe

Ser

Pro

Gly

Asn

val

Phe

615

Trp

Glu

Ala

Tyr

Pro

695

Ser

Tyr

Gly

Thr

Tyr

775

Arg

Pro

Asp

Ser

Gly

2206166_1-46417A_SeqListing_3

Gly

Ala

Ile

Gly

Gly

Phe

Asn

Asp

Asp

760

Thr

Pro

Leu

Ile

Thr

840

Gly

Gly

Tyr

Thr

Thr

Tyr

Ile

745

Gln

Leu

Arg

Pro

825

val

Met

Ala

val

650

val

Thr

Ser

Pro

Asp

730

Gln

Arg

Ala

Gln

Ala

810

Asn

Lys

Gln

635

Glu

His

Thr

Lys

Phe

715

Phe

Ala

Leu

Ser

Glu

795

val

Ala

Cys

Cys

Leu

Thr

Ser

Asp

700

Asp

Pro

Thr

Leu

Ser

780

Thr

Asp

Ala

Glu

Ala Thr Leu
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Phe

Ser

Ala

Phe

685

Leu

His

Glu

Ser

Lys

Gly

Ala

Cys

Phe

val

845

Gln

Cys

Ala

Ala

670

Leu

Lys

Lys

Tyr

Leu

750

Pro

Phe

Pro

Ser

Ile

830

Ser

Tyr

His Ala Asp Tyr Thr Cys Lys val Phe
620

Asp

Asp

val

val

Gly

Thr

Ser

Glu

Phe

Tyr

815

Arg

Glu

val

Gly

Ser

640

Cys

Lys

val

val
720

Ser

Met

Gly

Gly

Thr

Cys

Ser



2206166_1-46417A_SeqListing_3
850 855 860

Asp Arg Glu Gly GIn Cys Pro val His Ser His Ser Ser Thr Ala Thr
865 870 875 880

Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr val
885 890 895

His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe ITe val Ser Leu Cys
900 905 910

Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp His
915 920 925

Ile val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala Ile
930 935 940

Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala Ser
945 950 955 960

Ser Leu Leu ITe Ile Gly Leu Met Ile Phe Ala Cys Ser Met Met Leu
965 970 975

Thr Ser Thr Arg Arg

<210> 7
<211> 982
<212> PRT

<213> Sindbis virus
<400> 7

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro Vval Lys Ile
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85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Lys Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu
210 215 220

Gly Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240

Tyr Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro
245 250 255

Pro Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys
260 265 270

Thr Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile
275 280 285

Lys Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn
290 295 300

Ser Pro Asp Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu
305 310 315 320

His Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala
325 330 335
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His Ala Pro Asn val ITe His Gly Phe Lys His Ile Ser Leu Gln Leu
340 345 350

Asp Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn
355 360 365

Pro Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe
370 375 380

Thr val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro
385 390 395 400

val Arg val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp
405 410 415

Pro His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr
420 425 430

Ile Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr
435 440 445

val Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro
450 455 460

Tyr Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu
465 470 475 480

Cys Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser
485 490 495

Tyr Leu Trp Ser Asn Ser GIn Pro Phe Phe Trp val Gln Leu Cys Ile
500 505 510

Pro Leu Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu
515 520 525

Pro Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr
530 535 540

Glu His Ala Thr Thr val Pro Asn val Pro Gln Ile Pro Tyr Lys Ala
545 550 555 560

Leu val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val
565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn Gln Glu Tyr Ile Thr Cys
580 585 590
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Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620

Gly Gly val Tyr Pro Phe Met Trp Gly Gly Ala GIn Cys Phe Cys Asp
625 630 635 640

Ser Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp
645 650 655

Cys Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met
660 665 670

Lys val Gly Leu Arg Ile val Tyr Gly Asn Thr Thr Ser Phe Leu Asp
675 680 685

val Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val
690 695 700

Ile Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val
705 710 715 720

val Ile His Arg Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly
725 730 735

Ala Met Lys Pro Gly Ala Phe Gly Asp Ile Gln Ala Thr Ser Leu Thr
740 745 750

Ser Lys Asp Leu Ile Ala Ser Thr Asp Ile Arg Leu Leu Lys Pro Ser
755 760 765

Ala Lys Asn val His val Pro Tyr Thr Gln Ala Ser Ser Gly Phe Glu
770 775 780

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe
785 790 795 800

Gly Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr
805 810 815

Gly Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg
820 825 830

Thr Ser Asp Ala Pro Leu val Ser Thr val Lys Cys Glu val Ser Glu
835 840 845
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Thr
850

Cys Tyr

ser
865

Asp Arg

Thr Leu Gln

val His Phe

Cys Gly

Ile
930

His

Ile
945

ser Lys

Ser Ser Leu

Leu Thr ser

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

<400> 8

8
981
PRT

Met Ser Ala
1
Ser Phe Pro

Arg Ala Leu
35

Thr Leu Leu
50

Arg Ser val

Ser Ala Asp

Gln
870

Glu Gly

Glu Ser Thr

885

Ser Thr Ala

900

Lys Thr Thr

Ser Thr Pro

Thr

Ser

Ile
965

Leu

Thr
980

Arg Arg

Sindbis virus

Ala Pro Leu

Cys Asp Arg
20

Asp Ile Leu

Asn Ala Ile

Ile Asp Asp

70

2206166_1-46417A_SeqListing_3

Phe Gly Gly Met Ala Thr

855

Cys

val

Ser

Cys

His

935

Ser

Gly

val

Pro

Glu

Leu

55

Phe

Pro

His

Pro

Asn

920

Lys

Trp

Leu

Thr

Pro

Glu

40

Arg

Thr

val

val

Gln

905

Ala

Asn

Leu

Met

Ala

Thr

25

Asn

cys

Leu

His

Leu

890

Ala

Glu

Asp

Phe

Ile
970

Met
10
Cys

val

Gly

Ser

875

Glu

Asn

Cys

Gln

Ala

955

Phe

Cys

Tyr

Asn

ser

860

His

Lys

Phe

Lys

Glu

940

Leu

Ala

Leu

Thr

His

Ser
60

Thr Ser Pro
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Leu GIn Tyr

Ser Ser Thr

val
895

Gly Ala

val
910

Ile ser

Pro Pro Ala

925

Phe Gln Ala

Phe Gly Gly

Met
975

Cys Ser

Leu Gly Asn

15

Glu
30

Arg Pro

Glu Ala

45

Tyr

Gly Arg Ser

Tyr Leu Gly

val

Ala

880

Thr

Leu

Asp

Ala
960

Met

val

Ser

Asp

Lys

Thr
80



Cys

Glu

Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Thr

225

Thr

Ser

Gly

Gln

Pro

305

Leu

Ser

Gln

Ala

Arg

Asp

Lys

val

Lys

val

210

Thr

Ser

Gly

Thr

Cys

290

Asp

Pro

Tyr

val

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

His

Ala

Tyr

Lys

val

275

val

Leu

Phe

Met

Ile

Tyr

Ile

180

Lys

Gly

Gly

Leu

Asn

260

Ser

Ala

Ile

Lys

His

85

Asp

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Tyr

Glu

245

Ile

Thr

Tyr

Arg

Leu

Glu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Ile

230

Glu

Thr

Arg

Lys

His
310
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Thr val Pro Cys Phe Ser Pro val Lys
90 95

Ala

Asp

Leu

Ser

Phe

Ile

215

Thr

Ser

Tyr

Thr

Ser

295

Asp

Pro

Asp

Gln

120

Gln

Thr

Ala

Asn

val

200

Pro

Met

Ser

Glu

Glu

280

Asp

Asp

Ser

Asp

Ser

Lys

Ser

185

Gly

Cys

His

Gly

Gln

His

Thr

Asn

Gly

His

Gly

Cys

170

Ala

Arg

Thr

Arg

Lys

Thr

Thr

Thr

Thr

Ala

Thr

Pro

155

Pro

Thr

Glu

val

Pro

235

val

Cys

Gly

Lys

Ala
315

Ile

Ala

val

140

Cys

Pro

Ser

Lys

Tyr

Arg

Tyr

Gly

Cys

Cys Met val
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Arg

Ser

125

Lys

Arg

Gly

Cys

Asp

Pro

Ala

Asp

Thr

285

val

Gly

Pro

Ile

110

Ala

Glu

Arg

Asp

Thr

190

Asp

Arg

His

Lys

Tyr

270

Ala

Phe

Lys

val

Gln

Asn

Gly

Leu

Ser

175

Leu

Leu

Leu

Ala

Pro

255

Lys

Asn

Leu

Ala

Thr

Lys

Thr

Ser

160

val

Pro

Tyr

240

Pro

Thr

Lys

Ser

His

320

His
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325 330 335

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
340 345 350

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 365

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480

Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr
485 490 495

Leu Trp Ser Asn Ser Gln Pro Phe Phe Trp val Gln Leu Cys Ile Pro
500 505 510

Leu Ala Ala Phe ITe val Leu Met Arg Cys Cys Ser Cys Cys Leu Pro
515 520 525

Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr Glu
530 535 540

His Ala Thr Thr val Pro Asn val Pro GIn Ile Pro Tyr Lys Ala Leu
545 550 555 560

val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val Met
565 570 575
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Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys Lys
580 585 590

Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser Leu
595 600 605

Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe Gly
610 615 620

Gly val Tyr Pro Phe Met Trp Gly Gly Ala Gln Cys Phe Cys Asp Ser
625 630 635 640

Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp Cys
645 650 655

Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met Lys
660 665 670

val Gly Leu Arg ITe val Tyr Gly Asn Thr Thr Ser Phe Leu Asp val
675 680 685

Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys Vval Ile
690 695 700

Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val val
705 710 715 720

Ile His Arg Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala
725 730 735

Met Lys Pro Gly Ala Phe Gly Asp Ile GIn Ala Thr Ser Leu Thr Ser
740 745 750

Lys Asp Leu Ile Ala Ser Thr Asp Ile Arg Leu Leu Lys Pro Ser Ala
755 760 765

Lys Asn val His val Pro Tyr Thr GIn Ala Ser Ser Gly Phe Glu Met
770 775 780

Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe Gly
785 790 795 800

Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr Gly
805 810 815

Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg Thr
820 825 830
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Ser

Thr

His

Gly

Ser
945

Ser

Thr

Asp

Tyr

850

Arg

Gln

Phe

Lys

val

930

Lys

Leu

Ser

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

<400>

Ala Pro

835

Ser Ala

Glu Gly

Glu Ser

Ser Thr

900

Lys Thr

Ser Thr

Thr Ser

Leu ITe

Thr Arg

9
982
PRT

Sindbis virus

9

Leu

Asp

Gln

Thr

885

Ala

Thr

Pro

Trp

Ile

965

Arg

val

Phe

cys

870

val

Ser

cys

His

Ser

950

Gly

Met Ser Ala Ala Pro Leu

1

5

Ser Phe Pro Cys Asp Arg
20

Arg Ala Leu Asp Ile Leu
35

Thr Leu Leu Asn Ala Ile

50

Ser

His

Pro

Asn

Trp

Leu

val

Pro

Glu

Leu
55
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840

Gly

val

val

Gln

Ala

920

Asn

Leu

Met

Thr

Pro

Glu

40

Arg

Met

His

Leu

Ala

905

Glu

Asp

Phe

Ile

Ala

Thr

25

Asn

Cys

Ala

ser

Glu

890

Asn

Cys

Gln

Ala

Phe
970

Met
10
Cys

val

Gly

Thr

His

875

Lys

Phe

Lys

Glu

Leu

955

Ala

Cys

Tyr

Asn

Ser

Leu

860

Ser

Gly

Ile

Pro

Phe

940

Phe

cys

Leu

Thr

His

ser
60
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Gln

Ser

Ala

val

Pro

925

Gln

Gly

Ser

Leu

Arg

Glu

45

Gly

Tyr

Thr

val

ser

910

Ala

Ala

Gly

Met

Gly
Glu
30

Ala

Arg

Thr val Lys Cys Glu val Ser Glu
4 845

val

Ala

Thr

895

Leu

Asp

Ala

Ala

Met
975

Asn

15

Pro

Tyr

Ser

cys

Ser

Thr

880

val

cys

His

Ile

ser

960

Leu

val

Ser

Asp

Lys
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Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Glu Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu
210 215 220

Gly Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240

Tyr Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro
245 250 255

Pro Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys
260 265 270

Thr Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile
275 280 285

Lys Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn
290 295 300

Ser Pro Asp Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu
305 310 315 320
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His

His

Asp

Pro

Thr

385

val

Pro

Ile

val

Cys

Tyr

Pro

Pro

Glu

545

Leu

Leu

Ala

Thr

Glu

370

val

Arg

His

Leu

Ala

450

Ala

Cys

Leu

Leu

Phe

530

His

val

Pro

Pro

Asp

355

Pro

Asp

val

Glu

Ala

435

val

Leu

val

Trp

Ala

515

Leu

Ala

Glu

Phe

Asn

340

His

Thr

Arg

Tyr

Ile

420

val

Leu

Ala

Arg

Ser

500

Ala

val

Thr

Arg

Lys

val

Leu

Thr

Asp

Ala

405

val

Ala

Cys

Pro

Ser

485

Asn

Phe

val

Thr

Ala

Leu

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn

470

Ala

Ser

Ile

Ala

val

550

Gly

2206166_1-46417A_SeqListing_3

Ile Pro

His Gly

Leu Leu

360

Trp Ile

Leu Glu

Glu Ser

His Tyr

Ala Thr

440

Cys Lys

Ala val

Asn Ala

Gln Pro

val Leu

520

Gly Ala

Pro Asn

Tyr Ala

Ser Thr Cys Met val Pro val

Phe

345

Thr

val

Tyr

Ala

Tyr

val

Ala

Ile

Glu

Phe

505

Met

Tyr

val

Pro

330

Lys

Thr

Gly

Ile

Pro

410

His

Ala

Arg

Pro

Thr

490

Phe

Arg

Leu

Pro

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

Thr

475

Phe

Trp

Cys

Ala

Gln
555

Ile

Arg

Thr

380

Gly

Asp

His

Met

Glu

460

Ser

Thr

val

Cys

Leu Asn Leu
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Ser

Leu

365

val

Asn

Pro

Pro

Ile

445

Cys

Leu

Glu

Gln

Ser

525

val

Pro

Glu

Leu

350

Gly

Arg

His

His

val

430

Gly

Leu

Ala

Thr

Leu

510

Cys

Asp

Tyr

Ile

335

Gln

Ala

Asn

Glu

Tyr

val

Thr

Leu

Met

495

Cys

Cys

Ala

Lys

Thr

Leu

Asn

Phe

Pro

400

Trp

Thr

Thr

Pro

Leu

480

Ser

Leu

Tyr

Ala

560

val
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565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys
580 585 590

Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620

Gly Gly val Tyr Pro Phe Met Trp Gly Gly Ala GIn Cys Phe Cys Asp
625 630 635 640

Ser Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp
645 650 655

Cys Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met
660 665 670

Lys val Gly Leu Arg Ile val Tyr Gly Asn Thr Thr Ser Phe Leu Asp
675 680 685

val Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val
690 695 700

Ile Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val
705 710 715 720

val Ile His Arg Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly
725 730 735

Ala Met Lys Pro Gly Ala Phe Gly Asp Ile Gln Ala Thr Ser Leu Thr
740 745 750

Ser Lys Asp Leu Ile Ala Ser Thr Asp Ile Arg Leu Leu Lys Pro Ser
755 760 765

Ala Lys Asn val His val Pro Tyr Thr Gln Ala Ser Ser Gly Phe Glu
770 775 780

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe
785 790 795 800

Gly Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr
805 810 815
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Gly Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg
820 825 830

Thr Ser Asp Ala Pro Leu VvVal Ser Thr val Lys Cys Glu val Ser Glu
835 840 845

Cys Thr Tyr Ser Ala Asp Phe Gly Gly Met Ala Thr Leu GIn Tyr val
850 855 860

Ser Asp Arg Glu Gly GIn Cys Pro val His Ser His Ser Ser Thr Ala
865 870 875 880

Thr Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr
885 890 895

val His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe Ile val Ser Leu
900 905 910

Cys Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp
915 920 925

His ITe val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala
930 935 940

Ile Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala
945 950 955 960

Ser Ser Leu Leu Ile ITe Gly Leu Met ITe Phe Ala Cys Ser Met Met
965 970 975

Leu Thr Ser Thr Arg Arg

980
<210> 10
<211> 981
<212> PRT
<213> Sindbis virus
<400> 10

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45
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Thr

Arg

65

Cys

Glu

Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Thr

225

Thr

Ser

Gly

Gln

Leu

50

Ser

Ser

Gln

Ala

Arg

Asp

Lys

val

Lys

val

210

Thr

Ser

Gly

Thr

Cys
290

Leu

val

Tyr

val

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

His

Ala

Tyr

Lys

val

275

val

Asn

Ile

Cys

Met

Ile

Tyr

Ile

180

Lys

Gly

Gly

Leu

Asn

260

Ser

Ala

Ala

Asp

His

85

Asp

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Tyr

Glu

245

Ile

Thr

Tyr

Ile

Asp

70

His

Glu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Ile

230

Glu

Thr

Arg

Lys
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Leu Arg Cys Gly Ser Ser Gly Arg Ser
55 60

Phe

Thr

Ala

Asp

Leu

Ser

Phe

Ile

215

Thr

Ser

Tyr

Thr

Ser
295

Thr

val

Asp

Gln

120

Gln

Thr

Ala

Asn

val

200

Pro

Met

Ser

Glu

Glu

280

Asp

Leu

Pro

Asp

Ser

Lys

Ser

185

Gly

Cys

His

Gly

Cys

Ile

Thr

Cys

90

Asn

Gly

His

Gly

Cys

170

Ala

Arg

Thr

Arg

Lys

250

Lys

Thr

Thr

Ser

75

Phe

Thr

Ala

Thr

Pro

155

Pro

Thr

Glu

val

Pro

235

val

Cys

Gly

Lys

Pro

Ser

Ile

Ala

val

140

Cys

Pro

Ser

Lys

Tyr

Arg

Tyr

Gly

Cys

Trp
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Tyr

Pro

Arg

Ser

125

Glu

Arg

Gly

Cys

Asp

Pro

Ala

Asp

Thr

285

val

Leu

val

Ile

110

Ala

Glu

Arg

Asp

Thr

190

Asp

Arg

His

Lys

Tyr

270

Ala

Phe

Gly

Lys

95

Gln

Asn

Gly

Leu

Ser

175

Leu

Leu

Leu

Ala

Pro

255

Lys

Ile

Asn

Lys

Thr

80

Thr

Lys

Thr

Ser

160

val

Pro

Tyr

240

Pro

Thr

Lys

Ser
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Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
305 310 315 320

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
325 330 335

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
340 345 350

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 365

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480

Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr
485 490 495

Leu Trp Ser Asn Ser Gln Pro Phe Phe Trp val Gln Leu Cys Ile Pro
500 505 510

Leu Ala Ala Phe ITe val Leu Met Arg Cys Cys Ser Cys Cys Leu Pro
515 520 525

Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr Glu
530 535 540

His Ala Thr Thr val Pro Asn val Pro GIn Ile Pro Tyr Lys Ala Leu
545 550 555 560
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val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu ITe Thr val Met
565 570 575

Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys Lys
580 585 590

Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser Leu
595 600 605

Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe Gly
610 615 620

Gly val Tyr Pro Phe Met Trp Gly Gly Ala Gln Cys Phe Cys Asp Ser
625 630 635 640

Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp Cys
645 650 655

Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met Lys
660 665 670

val Gly Leu Arg ITe val Tyr Gly Asn Thr Thr Ser Phe Leu Asp val
675 680 685

Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val Ile
690 695 700

Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val val
705 710 715 720

Ile His Arg Gly Leu Vval Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala
725 730 735

Met Lys Pro Gly Ala Phe Gly Asp Ile GIn Ala Thr Ser Leu Thr Ser
740 745 750

Lys Asp Leu Ile Ala Ser Thr Asp Ile Arg Leu Leu Lys Pro Ser Ala
755 760 765

Lys Asn val His val Pro Tyr Thr GIn Ala Ser Ser Gly Phe Glu Met
770 775 780

Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe Gly
785 790 795 800

Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr Gly
Page 38



2206166_1-46417A_SeqListing_3
805 810 815

Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg Thr
820 825 830

Ser Asp Ala Pro Leu val Ser Thr val Lys Cys Glu val Ser Glu Cys
835 840 845

Thr Tyr Ser Ala Asp Phe Gly Gly Met Ala Thr Leu GIn Tyr val Ser
850 855 860

Asp Arg Glu Gly GIn Cys Pro val His Ser His Ser Ser Thr Ala Thr
865 870 875 880

Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr val
885 890 895

His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe Ile val Ser Leu Cys
900 905 910

Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp His
915 920 925

Ile val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala Ile
930 935 940

Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala Ser
945 950 955 960

Ser Leu Leu ITe Ile Gly Leu Met Ile Phe Ala Cys Ser Met Met Leu
965 970 975

Thr Ser Thr Arg Arg

980
<210> 11
<211> 982
<212> PRT

<213> Sindbis virus

<400> 11

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
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Thr

Arg

65

cys

Glu

Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Tyr

Pro

Thr

Leu

50

Ser

Ser

Gln

Ala

Lys

val

Lys

val

210

Thr

Thr

Ser

Gly

35

Leu

val

Tyr

val

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

His

Thr

Ser

Gly

Thr
275

Asn

Ile

cys

100

Phe

Met

Ile

Tyr

Ile

180

Lys

Gly

Ala

Tyr

Lys

260

val

Ala

Asp

His

85

Asp

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Gly

Leu

245

Asn

Ser

Ile

Asp

70

Glu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Tyr

230

Glu

Ile

Thr

Leu

55

Phe

Thr

Ala

Asp

Leu

Ser

Phe

Ile

215

Ile

Glu

Thr

Arg

40

Arg Cys Gly

Thr

val

Asp

Gln

120

Gln

Thr

Ala

Asn

val

200

Pro

Thr

Ser

Tyr

Thr
280

Leu

Pro

Asp

Ser

Asp

Ser

Lys

sSer

185

Gly

cys

Met

Ser

Glu

265

Glu

Thr

Cys

90

Asn

Gly

His

Gly

Cys

170

Ala

Arg

Thr

His

Gly

Cys

Ile

ser

ser

75

Phe

Thr

Ala

Thr

Pro

155

Pro

Thr

Glu

val

Arg

Lys

Lys

Thr

ser

60

Pro

Ser

Ile

Ala

val

140

cys

Pro

Ser

Lys

Tyr

220

Pro

val

Cys

Gly
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Gly Arg Ser

Tyr

Pro

Arg

Ser

125

Glu

Arg

Gly

cys

Tyr

205

Asp

Arg

Tyr

Gly

Cys
285

Leu
val
Ile
110
Ala
Glu
Arg
Asp
Thr
190
Asp
Arg
Pro
Ala
Asp
2

Thr

Gly

Asn

Gly

Leu

ser

175

Leu

Leu

Leu

Lys

Tyr

Ala

Lys

Thr

80

Ile

Thr

Lys

Thr

Ser

160

val

Pro

Lys

Ala

240

Pro

Lys

Ile
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Lys Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn
290 295 300

Ser Pro Asp Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu
305 310 315 320

His Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala
325 330 335

His Ala Pro Asn val ITe His Gly Phe Lys His Ile Ser Leu Gln Leu
340 345 350

Asp Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn
355 360 365

Pro Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe
370 375 380

Thr val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro
385 390 395 400

val Arg val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp
405 410 415

Pro His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr
420 425 430

Ile Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr
435 440 445

val Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro
450 455 460

Tyr Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu
465 470 475 480

Cys Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser
485 490 495

Tyr Leu Trp Ser Asn Ser GIn Pro Phe Phe Trp val Gln Leu Cys Ile
500 505 510

Pro Leu Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu
515 520 525

Pro Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr
530 535 540
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Glu His Ala Thr Thr val Pro Asn val Pro GIn ITle Pro Tyr Lys Ala
545 550 555 560

Leu val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val
565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys
580 585 590

Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620

Gly Gly val Tyr Pro Phe Met Trp Gly Gly Ala GIn Cys Phe Cys Asp
625 630 635 640

Ser Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp
645 650 655

Cys Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met
660 665 670

Lys val Gly Leu Arg Ile val Tyr Gly Asn Thr Thr Ser Phe Leu Asp
675 680 685

val Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val
690 695 700

Ile Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val
705 710 715 720

val Ile His Arg Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly
725 730 735

Ala Met Lys Pro Gly Ala Phe Gly Asp Ile Gln Ala Thr Ser Leu Thr
740 745 750

Ser Lys Asp Leu Ile Ala Ser Thr Asp Ile Arg Leu Leu Lys Pro Ser
755 760 765

Ala Lys Asn val His val Pro Tyr Thr Gln Ala Ser Ser Gly Phe Glu
770 775 780

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe
785 790 795 800
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Gly Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr
805 810 815

Gly Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg
820 825 830

Thr Ser Asp Ala Pro Leu VvVal Ser Thr val Lys Cys Glu val Ser Glu
835 840 845

Cys Thr Tyr Ser Ala Asp Phe Gly Gly Met Ala Thr Leu GIn Tyr val
850 855 860

Ser Asp Arg Glu Gly GIn Cys Pro val His Ser His Ser Ser Thr Ala
865 870 875 880

Thr Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr
885 890 895

val His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe Ile val Ser Leu
900 905 910

Cys Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp
915 920 925

His ITe val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala
930 935 940

Ile Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala
945 950 955 960

Ser Ser Leu Leu Ile ITe Gly Leu Met ITe Phe Ala Cys Ser Met Met
965 970 975

Leu Thr Ser Thr Arg Arg
980

<210> 12

<211> 981

<212> PRT

<213> Sindbis virus
<400> 12

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30
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Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro Vval Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Glu Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
225 230 235 240

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
245 250 255

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
260 265 270

Gly Thr val ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
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275 280 285

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
290 295 300

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
305 310 315 320

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
325 330 335

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
340 345 350

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 365

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480

Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr
485 490 495

Leu Trp Ser Asn Ser Gln Pro Phe Phe Trp val Gln Leu Cys Ile Pro
500 505 510

Leu Ala Ala Phe ITe val Leu Met Arg Cys Cys Ser Cys Cys Leu Pro
515 520 525
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Phe

His

545

val

Ser

Phe

Glu

Gly

Glu

Ala

val

Tyr

Ala

705

Ile

Met

Lys

Lys

Leu

530

Ala

Glu

Ser

Thr

Cys

610

val

Asn

Ser

Gly

val

690

Gly

His

Lys

Asp

Asn
770

val

Thr

Arg

Glu

Thr

595

Gln

Tyr

Ser

Asp

Leu

675

Asn

Pro

Arg

Pro

Leu

755

val

val

Thr

Ala

val

580

val

Pro

Pro

Gln

His

660

Arg

Gly

Ile

Gly

Gly

Ile

His

Ala

val

val

Ala

Phe

Met

645

Ala

Ile

val

Ser

Leu

725

Ala

Ala

val

Gly

Pro

550

Tyr

Pro

Pro

Ala

Met

630

Ser

Gln

val

Thr

Ala

710

val

Phe

Ser

Pro

535

Asn

Ala

Ser

Ser

His

615

Trp

Glu

Ala

Tyr

Pro

695

Ser

Tyr

Gly

Thr

Tyr
775

2206166_1-46417A_SeqListin
Ala Tyr Leu Ala Lys val Asp A

val

Pro

Thr

Pro

600

Ala

Gly

Ala

Ile

Gly

Gly

Phe

Asn

Asp

Asp

760

Thr

Pro

Leu

Asn

585

Lys

Asp

Gly

Tyr

Thr

Thr

Tyr

Ile

745

Gln

Gln

Asn

570

Gln

Ile

Tyr

Ala

val

650

val

Thr

Ser

Pro

Asp

730

Gln

Arg

Ala

540

Ile Pro

555

Leu Glu

Glu Tyr

Lys Cys

Thr Cys

Gln Cys

635

Glu Leu

His Thr

Thr Ser

Lys Asp

700

Phe Asp

715

Phe Pro

Ala Thr

Leu Leu

Ser Ser
780
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Tyr

Ile

Ile

605

Lys

Phe

Ser

Ala

Phe

685

Leu

His

Glu

Ser

Lys

Thr

Thr

590

Gly

val

Cys

Ala

Ala

670

Leu

Lys

Lys

Tyr

Leu

750

Pro

Phe

=

Tyr

Ala

val

575

Cys

Ser

Phe

Asp

Asp

val

val

Gly

Thr

Ser

Glu

Leu

560

Met

Lys

Leu

Gly

Ser

640

Cys

Lys

val

val

720

Ser

Met



Asn

Ser

Thr

His

Gly

Ser
945

Ser

Thr

Lys

Lys

Ile

Asp

Tyr

850

Arg

Gln

Phe

Lys

val

930

Lys

Leu

Ser

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

<400>

1

Asn

Pro

Ala

835

Ser

Glu

Ser

Thr

Leu

Thr

13
982
PRT

Sindbis virus

13

Asn

Ala

Ile

820

Pro

Ala

Gly

Ser

Thr

900

Thr

Thr

Ser

Ile

Arg

Ser

val

805

Ser

Leu

Asp

Gln

Thr

885

Ala

Thr

Pro

Trp

Ile

965

Arg

5

Gly

Asn

Ile

val

Phe

cys

870

val

Ser

cys

Ser
950

Gly

2206166_1-46417A_SeqListing_3

Arg Pro Leu GIn Glu Thr Ala Pro Phe

Pro

Asp

Ser

His

Pro

Asn

Trp

Leu

Leu

Ile

Thr

840

Gly

val

val

Gln

Ala

920

Asn

Leu

Met

Arg

Pro

825

val

Met

His

Leu

Ala

905

Glu

Asp

Phe

Ile

Ala

810

Asn

Lys

Ala

sSer

Glu

890

Asn

Cys

Gln

Ala

Phe
970

795

val

Ala

Cys

Thr

His

875

Lys

Phe

Lys

Glu

Leu

955

Ala

Asp

Ala

Glu

Leu

860

Ser

Gly

Ile

Pro

Phe

940

Phe

Cys

Page 47

cys

Phe

val

845

Gln

Ser

Ala

val

Pro

925

Gln

Gly

Ser

Ser

Ile

830

Ser

Tyr

Thr

val

ser

910

Ala

Ala

Gly

Met

Tyr

815

Arg

Glu

val

Ala

Thr

895

Leu

Asp

Ala

Ala

Met
975

15

Gly

Gly

Thr

cys

Ser

Thr

880

val

cys

His

Ile

Ser

960

Leu

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
10
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Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Glu Gln Asp His Thr val Lys Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220

Gly Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240

Tyr Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro
245 250 255

Pro Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys
260 265 270
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Thr

Lys

Ser

305

His

His

Asp

Pro

Thr

385

val

Pro

Ile

val

Cys

Tyr

Pro

Gly

Gln

290

Pro

Leu

Ala

Thr

Glu

370

val

Arg

His

Leu

Ala

450

Ala

Cys

Leu

Leu

Thr

275

Cys

Asp

Pro

Pro

Asp

355

Pro

Asp

val

Glu

Ala

435

val

Leu

val

Trp

Ala

val

val

Leu

Phe

Asn

340

His

Thr

Arg

Tyr

Ile

420

val

Leu

Ala

Arg

Ser

500

Ala

Ser

Ala

Ile

Lys

val

Leu

Thr

Asp

Ala

405

val

Ala

Cys

Pro

Ser

485

Asn

Phe

Thr

Tyr

Arg

Leu

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn

470

Ala

Ser

Ile

2206166_1-46417A_SeqListing_3

Arg Thr Glu Ile Thr Gly ggs Thr Ala
5

Ile

His

Leu

Trp

Leu

Glu

His

Ala

Asn

Gln

val

280

Ser

Asp

Pro

Gly

Leu

360

Ile

Glu

Ser

Tyr

Thr

440

Lys

val

Ala

Pro

Leu

Asp

Asp

Ser

Phe

345

Thr

val

Tyr

Ala

Tyr

val

Ala

Ile

Glu

Phe

505

Met

Gln Thr

His Thr
315

Thr Cys

330

Lys His

Thr Arg

Gly Lys

Ile Trp

Pro Gly

410

His Arg

Ala Met

Arg Arg

Pro Thr

475

Thr Phe
490

Phe Trp

Arg Cys

Met

Ile

Arg

Thr

380

Gly

Asp

His

Met

Glu

460

Ser

Thr

val

Cys
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Trp

Gln

val

Ser

Leu

365

val

Asn

Pro

Pro

Ile

445

Cys

Leu

Glu

Gln

Ser

val

Gly

Pro

Leu

350

Gly

Arg

His

His

val

430

Gly

Leu

Ala

Thr

Leu

510

Cys

Phe

Lys

val

335

Gln

Ala

Asn

Glu

Tyr

val

Thr

Leu

Met

495

Cys

Cys

Asn

Leu

320

Leu

Asn

Phe

Pro

400

Trp

Thr

Thr

Pro

Leu

480

Ser

Leu



Pro

Glu

545

Leu

Met

Lys

Leu

Gly

Ser

cys

Lys

val

Ile

705

val

Ala

Ser

Phe

530

val

Ser

Phe

Glu

610

Gly

Glu

Ala

val

Tyr

690

Ala

Ile

Met

Lys

515

Leu

Ala

Glu

Ser

Thr

595

cys

val

Asn

Ser

Gly

val

Gly

His

Lys

755

val

Thr

Arg

Glu

580

Thr

Gln

Tyr

Ser

Asp

Leu

Asn

Pro

Arg

Pro

740

Leu

val

Thr

Ala

565

val

val

Pro

Pro

Gln

645

Arg

Gly

Ile

Gly

Gly

Ile

Ala

val

550

Gly

Leu

val

Ala

Phe

630

Met

Ala

Ile

val

ser

710

Leu

Ala

Ala

Tyr

Pro

Pro

Ala

615

Met

Ser

Gln

val

Thr

695

Ala

val

Phe

Ser
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520

Ala Tyr Leu

Asn

Ala

Ser

ser

600

Trp

Glu

Ala

Tyr

680

Pro

Ser

Tyr

Gly

Thr
760

val

Pro

Thr

585

Pro

Ala

Gly

Ala

Ile

665

Gly

Gly

Phe

Asn

Asp

745

Asp

Pro

Leu

570

Asn

Lys

Asp

Gly

Tyr

650

Lys

Asn

Thr

Thr

Tyr

730

Ile

Ile

Ala

Gln

555

Asn

Gln

Ile

Tyr

Ala

635

val

val

Thr

ser

Pro

715

Asp

Gln

Arg

Lys

540

Ile

Leu

Glu

Lys

Thr

620

Gln

Glu

His

Thr

Lys

Phe

Phe

Ala

Leu
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525

val Asp Ala

Pro

Glu

Tyr

605

cys

cys

Leu

Thr

ser

685

Asp

Asp

Pro

Thr

Leu
765

Tyr

Ile

Ile

590

Cys

Lys

Phe

Ser

Ala

670

Phe

Leu

Glu

ser
750

Lys

Lys

Thr

575

Thr

Gly

val

cys

Ala

655

Ala

Leu

Lys

Lys

Tyr

735

Leu

Pro

Tyr

Ala

560

val

cys

Ser

Phe

Asp

Met

Asp

val

val

720

Gly

Thr

Ser



Ala

Met

785

Gly

Gly

Thr

Cys

Ser

865

Thr

val

Cys

His

Ile

945

Ser

Leu

Trp

Cys

Asn

Ser

Thr

850

Asp

Leu

His

Gly

Ile

930

Ser

Ser

Thr

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

<400>

Asn

Lys

Lys

Asp

835

Tyr

Arg

Gln

Phe

Lys

Leu

Ser

14
981
PRT

Sindbis virus

14

val

Asn

Ile

Pro

820

Ala

Ser

Glu

Glu

Ser

900

Lys

Ser

Thr

Leu

Thr
980

His

Asn

Ala

805

Ile

Pro

Ala

Gly

Ser

885

Thr

Thr

Thr

Ser

Ile

965

Arg

val

Ser

790

val

Ser

Leu

Asp

Gln

870

Thr

Ala

Thr

Pro

Arg

775

Gly

Asn

Ile

val

Phe

855

Cys

val

Ser

Cys

His

935

Ser

Gly

2206166_1-46417A_SeqListin
Pro Tyr Thr Gln Ala Ser Ser G

Arg

Pro

Asp

Ser

840

Gly

Pro

His

Pro

Asn

920

Lys

Trp

Leu

Pro

Leu

Ile

825

Thr

Gly

val

val

Gln

905

Ala

Asn

Leu

Met

Leu

Arg

Pro

val

Met

His

Leu

890

Ala

Glu

Asp

Phe

Ile
970

Gln

795

Ala

Asn

Lys

Ala

Ser

875

Glu

Asn

Cys

Gln

Ala

955

Phe

780

Glu

val

Ala

Cys

Thr

860

His

Lys

Phe

Lys

Glu

940

Leu

Ala
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Thr

Asp

Ala

Glu

845

Leu

Ser

Gly

Ile

Pro

925

Phe

Phe

Cys

Ala

Cys

Phe

830

val

Gln

Ser

Ala

val

910

Pro

Gln

Gly

Ser

%

Phe

Pro

Ser

815

Ser

Tyr

Thr

val

895

Ser

Ala

Ala

Gly

Met
975

Phe
800

Tyr

Arg

val

Ala

880

Thr

Leu

Asp

Ala
960

Met



Met

Ser

Arg

Thr

Arg

65

Cys

Glu

Ser

Tyr

Met

145

Tyr

Thr

Arg

Pro

Thr

225

Thr

Ser

Phe

Ala

Leu

50

Ser

Ser

Gln

Ala

Arg

Asp

Lys

val

Lys

val

210

Thr

Ser

Ala

Pro

Leu

35

Leu

val

Tyr

val

Gln

115

Tyr

Asp

Gly

Ser

Ile

195

His

Ala

Tyr

Ala

Cys

Asp

Asn

Ile

Cys

Met

Ile

Tyr

Ile

180

Lys

Gly

Gly

Leu

Pro

Asp

Ile

Ala

Asp

His

85

Asp

Gly

Ser

Lys

Phe

165

val

Pro

Lys

Tyr

Glu
245

Leu

Arg

Leu

Glu

Tyr

Leu

Ile

150

Leu

Ser

Lys

Lys

Ile

230

Glu

Pro

Glu

Leu

55

Phe

Thr

Ala

Asp

Glu

135

Ser

Leu

Ser

Phe

Ile

215

Thr

Ser

2206166_1-46417A_SeqListin
val Thr Ala Met Cys Leu Leu G
10

Pro

Glu

40

Arg

Thr

val

Asp

Gln

120

Gln

Thr

Ala

Asn

val

200

Pro

Met

Ser

Thr

25

Asn

Cys

Leu

Pro

Asp

Ser

Lys

Ser

185

Gly

Cys

His

Gly

Cys

val

Gly

Thr

Cys

Asn

Gly

His

Gly

Cys

170

Ala

Arg

Thr

Arg

Lys
250

Tyr Thr

Asn His

Ser Ser
60

ser Pro
75

Phe Ser

Thr Ile

Ala Ala

Thr val

140

Pro Cys

155

Pro Pro

Thr Ser

Glu Lys

val Tyr

Pro Arg

235

val Tyr
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Arg

Glu

45

Gly

Tyr

Pro

Arg

Ser

125

Lys

Arg

Gly

Cys

Asp

Pro

Ala

Glu

30

Ala

Arg

Leu

val

Ile

110

Ala

Glu

Arg

Asp

Thr

190

Asp

Arg

His

Lys

%

Asn

15

Pro

Tyr

Ser

Gly

Lys

Gln

Asn

Gly

Leu

Ser

175

Leu

Leu

Leu

Ala

Pro
255

val

Ser

Asp

Lys

Thr

80

Thr

Lys

Thr

Ser

160

val

Pro

Lys

Tyr

240

Pro



2206166_1-46417A_SeqListing_3

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
260 265 270

Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
275 280 285

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
290 295 300

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
305 310 315 320

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
325 330 335

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
340 345 350

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 365

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480

Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser Tyr
485 490 495

Leu Trp Ser Asn Ser Gln Pro Phe Phe Trp val Gln Leu Cys Ile Pro
500 505 510
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Leu

Phe

His

545

val

Ser

Phe

Glu

Gly

Glu

Ala

val

Tyr

Ala

705

Ile

Met

Lys

Ala

Leu

530

Ala

Glu

Ser

Thr

Cys

610

val

Asn

Ser

Gly

val

690

Gly

His

Lys

Asp

Ala

515

val

Thr

Arg

Glu

Thr

595

Gln

Tyr

Ser

Asp

Leu

675

Asn

Pro

Arg

Pro

Leu

Phe

val

Thr

Ala

val

580

val

Pro

Pro

Gln

His

660

Arg

Gly

Ile

Gly

Gly

Ile

Ile

Ala

val

val

Ala

Phe

Met

645

Ala

Ile

val

Ser

Leu

725

Ala

Ala

val

Gly

Pro

550

Tyr

Pro

Pro

Ala

Met

630

Ser

Gln

val

Thr

Ala

710

val

Phe

Ser
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Leu Met Arg Cys Cys Ser
520

Ala

535

Asn

Ala

Ser

Ser

His

615

Trp

Glu

Ala

Tyr

Pro

695

Ser

Tyr

Gly

Thr

Tyr

val

Pro

Thr

Pro

600

Ala

Gly

Ala

Ile

Gly

Gly

Phe

Asn

Asp

Asp

Leu

Pro

Leu

Asn

585

Lys

Asp

Gly

Tyr

Thr

Thr

Tyr

Ile
745

Ala

Gln

Asn

570

Gln

Ile

Tyr

Ala

val

650

val

Thr

Ser

Pro

Asp

730

Gln

Lys

Ile

555

Leu

Glu

Lys

Thr

Gln

635

Glu

His

Thr

Lys

Phe

715

Phe

Ala

val

540

Pro

Glu

Tyr

Cys

Cys

Cys

Leu

Thr

Ser

Asp

700

Asp

Pro

Thr

Arg Leu Leu
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Cys Cys Leu

525

Asp

Tyr

Ile

Ile

605

Lys

Phe

Ser

Ala

Phe

685

Leu

His

Glu

Ser

Lys

Ala

Lys

Thr

Thr

590

Gly

val

Cys

Ala

Ala

670

Leu

Lys

Lys

Tyr

Leu

750

Pro

Tyr

Ala

val

575

Cys

Ser

Phe

Asp

Asp

val

val

Gly

Thr

Ser

Pro

Leu

560

Met

Lys

Leu

Gly

Ser

640

Cys

Lys

val

val
720

Ser
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755 760 765

Lys Asn val His val Pro Tyr Thr Gln Ala Ser Ser Gly Phe Glu Met
770 775 780

Trp Lys Asn Asn Ser Gly Arg Pro Leu Gln Glu Thr Ala Pro Phe Gly
785 790 795 800

Cys Lys Ile Ala val Asn Pro Leu Arg Ala val Asp Cys Ser Tyr Gly
805 810 815

Asn Ile Pro Ile Ser Ile Asp Ile Pro Asn Ala Ala Phe Ile Arg Thr
820 825 830

Ser Asp Ala Pro Leu val Ser Thr val Lys Cys Glu val Ser Glu Cys
835 840 845

Thr Tyr Ser Ala Asp Phe Gly Gly Met Ala Thr Leu GIn Tyr val Ser
850 855 860

Asp Arg Glu Gly GIn Cys Pro val His Ser His Ser Ser Thr Ala Thr
865 870 875 880

Leu GIn Glu Ser Thr val His val Leu Glu Lys Gly Ala val Thr val
885 890 895

His Phe Ser Thr Ala Ser Pro Gln Ala Asn Phe ITe val Ser Leu Cys
900 905 910

Gly Lys Lys Thr Thr Cys Asn Ala Glu Cys Lys Pro Pro Ala Asp His
915 920 925

Ile val Ser Thr Pro His Lys Asn Asp GIn Glu Phe Gln Ala Ala Ile
930 935 940

Ser Lys Thr Ser Trp Ser Trp Leu Phe Ala Leu Phe Gly Gly Ala Ser
945 950 955 960

Ser Leu Leu ITe Ile Gly Leu Met Ile Phe Ala Cys Ser Met Met Leu
965 970 975

Thr Ser Thr Arg Arg
9

80
<210> 15
<211> 982
<212> PRT

<213> Sindbis virus
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<400> 15

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Glu Gln Asp His Thr val Glu Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220

Gly Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240
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Tyr

Pro

Thr

Lys

Ser

305

His

His

Asp

Pro

Thr

385

val

Pro

Ile

val

Thr

Ser

Gly

Gln

290

Pro

Leu

Ala

Thr

Glu

370

val

Arg

His

Leu

Ala

450

Ala

Cys

Ser

Gly

Thr

275

Cys

Asp

Pro

Pro

Asp

355

Pro

Asp

val

Glu

Ala

435

val

Leu

val

Tyr

Lys

val

val

Leu

Phe

Asn

340

His

Thr

Arg

Tyr

Ile

420

val

Leu

Ala

Arg

Leu

245

Asn

Ser

Ala

Ile

Lys

val

Leu

Thr

Asp

Ala

405

val

Ala

Cys

Pro

ser
485

Glu

Ile

Thr

Tyr

Arg

Leu

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn

470

Ala

Thr

Arg

Lys

His

Ile

His

Leu

Trp

Leu

Glu

His

Ala

Cys

Ala

Asn

2206166_1-46417A_SeqListin
Glu Ser Sser Gly Lys val Tyr A

Tyr

Thr

280

Ser

Asp

Pro

Gly

Leu

360

Ile

Glu

Ser

Tyr

Thr

440

Lys

val

Ala

Glu

265

Glu

Asp

Asp

Ser

Phe

345

Thr

val

Tyr

Ala

Tyr

val

Ala

Ile

Glu

250

Cys

Ile

Gln

His

Thr

330

Lys

Thr

Gly

Ile

Pro

410

His

Ala

Arg

Pro

Thr
490

Lys

Thr

Thr

Thr

315

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

Thr

475

Phe

Cys

Gly

Met

Ile

Arg

Thr

380

Asp

His

Met

Glu

460

Ser

Thr
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Gly

Cys

285

Trp

Gln

val

Ser

Leu

365

val

Asn

Pro

Pro

Ile

445

Cys

Leu

Glu

Asp

270

Thr

val

Gly

Pro

Leu

350

Gly

Arg

His

His

val

430

Gly

Leu

Ala

Thr

=

Lys

255

Tyr

Ala

Phe

Lys

val

335

Gln

Ala

Asn

Glu

Tyr

val

Thr

Leu

Met
495

Pro

Lys

Ile

Asn

Leu

320

Leu

Asn

Phe

Pro

400

Trp

Thr

Thr

Pro

Leu

480

Ser
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Tyr Leu Trp Ser Asn Ser GIn Pro Phe Phe Trp val Gln Leu Cys Ile
500 505 510

Pro Leu Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu
515 520 525

Pro Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr
530 535 540

Glu His Ala Thr Thr val Pro Asn val Pro GIn Ile Pro Tyr Lys Ala
545 550 555 560

Leu val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val
565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys
580 585 590

Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620

Gly Gly val Tyr Pro Phe Met Trp Gly Gly Ala GIn Cys Phe Cys Asp
625 630 635 640

Ser Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp
645 650 655

Cys Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met
660 665 670

Lys val Gly Leu Arg Ile val Tyr Gly Asn Thr Thr Ser Phe Leu Asp
675 680 685

val Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val
690 695 700

Ile Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val
705 710 715 720

val Ile His Arg Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly
725 730 735

Ala Met Lys Pro Gly Ala Phe Gly Asp Ile Gln Ala Thr Ser Leu Thr
740 745 750
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Ser

Ala

Met

785

Gly

Gly

Thr

Cys

Ser

865

Thr

val

Cys

His

Ile

945

Ser

Lys

Lys

Trp

Cys

Asn

Ser

Thr

850

Asp

Leu

His

Gly

Ile

930

Ser

Ser

Asp

755

Asn

Lys

Lys

Ile

Asp

835

Tyr

Arg

Gln

Phe

Lys

915

val

Lys

Leu

Leu Thr ser

<210>

16

Leu

val

Asn

Ile

Pro

820

Ala

Ser

Glu

Glu

Ser

900

Lys

Ser

Thr

Leu

Thr
980

Ile

His

Asn

Ala

805

Ile

Pro

Ala

Gly

Ser

885

Thr

Thr

Thr

Ser

Ile

965

Arg

Ala

val

Ser

790

val

Ser

Leu

Asp

Gln

870

Thr

Ala

Thr

Pro

Arg

2206166_1-46417A_SeqListing_3

Ser Thr Asp Ile Arg Leu

Pro

775

Gly

Asn

Ile

val

Phe

855

Cys

val

Ser

Ccys

His

935

Ser

Gly

760

Tyr

Arg

Pro

Asp

Ser

840

Gly

Pro

His

Pro

Asn

920

Lys

Trp

Leu

Thr

Pro

Leu

Ile

825

Thr

Gly

val

val

Gln

905

Ala

Asn

Leu

Met

Gln

Leu

Arg

Pro

val

Met

His

Leu

890

Ala

Glu

Asp

Phe

Ile
970

Ala

Gln

795

Ala

Asn

Lys

Ala

Ser

875

Glu

Asn

Cys

Gln

Ala

955

Phe

Ser

780

Glu

val

Ala

Cys

Thr

860

His

Lys

Phe

Lys

Glu

940

Leu

Ala
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Leu Lys Pro

765

Ser

Thr

Asp

Ala

Glu

845

Leu

Ser

Gly

Ile

Pro

925

Phe

Phe

Cys

Gly

Ala

Cys

Phe

830

val

Gln

Ser

Ala

val

910

Pro

Gln

Gly

Ser

Phe

Pro

Ser

815

Ile

Ser

Tyr

Thr

val

895

Ser

Ala

Ala

Gly

Met
975

Ser

Phe

800

Tyr

Arg

Glu

val

Ala

880

Thr

Leu

Asp

Ala

Ala

960

Met
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<211> 981
<212> PRT
<213> Sindbis virus

<400> 16
Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Glu Gln Asp His Thr val Glu Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
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225 230 235 240

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
245 250 255

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
260 265 270

Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
275 280 285

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
290 295 300

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
305 310 315 320

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
325 330 335

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
340 345 350

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
355 360 365

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
370 375 380

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
385 390 395 400

Arg val Tyr Ala GIln Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
405 410 415

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
420 425 430

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
435 440 445

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
450 455 460

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
465 470 475 480
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Cys

Leu

Leu

Phe

His

545

val

Ser

Phe

Glu

Gly

Glu

Ala

val

Tyr

Ala

705

Ile

val

Trp

Ala

Leu

530

Ala

Glu

Ser

Thr

Cys

val

Asn

Ser

Gly

val

690

Gly

His

Arg

Ser

Ala

515

val

Thr

Arg

Glu

Thr

595

Gln

Tyr

Ser

Asp

Leu

675

Asn

Pro

Arg

Ser

Asn

500

Phe

val

Thr

Ala

val

580

val

Pro

Pro

Gln

His

660

Arg

Gly

Ile

Gly

Ala

485

Ser

Ile

Ala

val

val

Ala

Phe

Met

645

Ala

Ile

val

Ser

Leu
725

Asn

Gln

val

Gly

Pro

550

Tyr

Pro

Pro

Ala

Met

630

Ser

Gln

val

Thr

Ala

710

val
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Ala Glu Thr Phe Thr Glu Thr Met Ser

Pro

Leu

Ala

535

Asn

Ala

Ser

Ser

His

615

Trp

Glu

Ala

Tyr

Pro

695

Ser

Tyr

Phe
Met
520
Tyr
val
Pro
Thr
Pro
600
Ala
Gly
Ala
Ile
Gly
6

Gly

Phe

Asn

Phe

505

Arg

Leu

Pro

Leu

Asn

585

Lys

Asp

Gly

Tyr

Thr

Thr

Tyr

490

Trp

Cys

Ala

Gln

Asn

570

Gln

Ile

Tyr

Ala

val

650

val

Thr

Ser

Pro

Asp
730

val Gln

Cys Ser

Lys val
540

Ile Pro
555

Leu Glu

Glu Tyr

Lys Cys

Thr Cys
620

Gln Cys
635

Glu Leu

His Thr

Thr Ser

Lys Asp
700

Phe Asp
715

Phe Pro
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Leu

Cys

525

Asp

Tyr

Ile

Ile

605

Lys

Phe

Ser

Ala

Phe

685

Leu

His

Glu

Cys

510

Cys

Ala

Lys

Thr

Thr

590

Gly

val

Cys

Ala

Ala

670

Leu

Lys

Lys

Tyr

495

Ile

Leu

Tyr

Ala

val

575

Cys

Ser

Phe

Asp

Asp

val

val

Gly

Pro

Pro

Leu

560

Met

Lys

Leu

Gly

Ser

640

Cys

Lys

val

val
720



Met

Lys

Lys

Asn

Ser

Thr

His

Gly

Ile

ser

945

Ser

Thr

Lys

Asp

Asn

770

Lys

Lys

Ile

Asp

Tyr

850

Arg

Gln

Phe

Lys

val

930

Lys

Leu

Ser

Pro

Leu

755

val

Asn

Ile

Pro

Ala

835

Ser

Glu

Glu

Ser

Thr

Leu

Thr

Gly

Ile

His

Asn

Ala

Ile

820

Pro

Ala

Gly

Ser

Thr

900

Thr

Thr

Ser

Ile

Arg

Ala

Ala

val

Ser

val

805

Ser

Leu

Asp

Gln

Thr

885

Ala

Thr

Pro

Trp

Ile

965

Arg

Phe

Ser

Pro

Gly

Asn

Ile

val

Phe

cys

870

val

Ser

cys

His

Ser

950

Gly

Gly

Thr

Tyr

775

Arg

Pro

Asp

Ser

His

Pro

Asn

Trp

Leu
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Asp

Asp

760

Thr

Pro

Leu

Ile

Thr

840

Gly

val

val

Gln

Ala

920

Asn

Leu

Met

ITe GIn Ala Thr Ser Leu Thr

745

Ile

Gln

Leu

Arg

Pro

825

val

Met

His

Leu

Ala

905

Glu

Asp

Phe

Ile

Arg

Ala

Gln

Ala

810

Asn

Lys

Ala

ser

Glu

890

Asn

Cys

Gln

Ala

Phe
970

Leu

ser

Glu

795

val

Ala

Cys

Thr

His

875

Lys

Phe

Lys

Glu

Leu

955

Ala

Leu

ser

780

Thr

Asp

Ala

Glu

Leu

860

Ser

Gly

Ile

Pro

Phe

940

Phe

Cys
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Gly

Ala

cys

Phe

val

845

Gln

Ser

Ala

val

Pro

925

Gln

Gly

Ser

750

Pro

Phe

Pro

Ser

Ile

830

Ser

Tyr

Thr

val

ser

910

Ala

Ala

Gly

Met

Ser

Glu

Phe

Tyr

815

Arg

Glu

val

Ala

Thr

895

Leu

Asp

Ala

Ala

Met
975

Ser

Met

Gly

Gly

Thr

cys

Ser

Thr

880

val

cys

His

Ile

sSer

960

Leu
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<210> 17

<211> 982

<212> PRT

<213> Sindbis virus
<400> 17

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Lys Glu Gly Thr
130 135 140

Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220
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Glu

225

Tyr

Pro

Thr

Lys

Ser

305

His

His

Asp

Pro

Thr

385

val

Pro

Ile

val

Tyr

Thr

Thr

Ser

Gly

Gln

290

Pro

Leu

Ala

Thr

Glu

370

val

Arg

His

Leu

Ala

450

Ala

Thr

Ser

Gly

Thr

275

Cys

Asp

Pro

Pro

Asp

355

Pro

Asp

val

Glu

Ala

435

val

Leu

Ala

Tyr

Lys

val

val

Leu

Phe

Asn

340

His

Thr

Arg

Tyr

Ile

420

val

Leu

Ala

Gly

Leu

245

Asn

Ser

Ala

Ile

Lys

val

Leu

Thr

Asp

Ala

405

val

Ala

Cys

Pro

Tyr

Glu

Thr

Tyr

Arg

Leu

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn
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Ile Thr Met His

Glu

Thr

Arg

Ile

His

Leu

Trp

Leu

Glu

His

Ala

Ser

Tyr

Thr

280

Ser

Asp

Pro

Gly

Leu

360

Ile

Glu

Ser

Tyr

Thr

440

Lys

val

Ser

Glu

265

Glu

Asp

Asp

Ser

Phe

345

Thr

val

Tyr

Ala

Tyr

val

Ala

Ile

Gly

250

Cys

Ile

Gln

His

Thr

330

Lys

Thr

Gly

Ile

Pro

410

His

Ala

Arg

Arg Pro Arg Pro His

235

Lys

Lys

Thr

Thr

Thr

315

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

val

Cys

Gly

Met

Arg

Thr

380

Gly

Asp

His

Met

Glu
460

Pro Thr Ser
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Tyr

Gly

285

Trp

Gln

val

Ser

Leu

365

val

Asn

Pro

Pro

Ile

445

Cys

Leu

Ala

Asp

270

Thr

val

Gly

Pro

Leu

350

Gly

Arg

His

His

val

430

Gly

Leu

Ala

Lys

255

Tyr

Ala

Phe

Lys

val

335

Gln

Ala

Asn

Glu

Tyr

val

Thr

Leu

Ala

240

Pro

Lys

Ile

Asn

Leu

320

Leu

Asn

Phe

Pro

400

Trp

Thr

Thr

Pro

Leu
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465 470 475 480

Cys Cys val Arg Ser Ala Asn Ala Glu Thr Phe Thr Glu Thr Met Ser
485 490 495

Tyr Leu Trp Ser Asn Ser GIn Pro Phe Phe Trp val Gln Leu Cys Ile
500 505 510

Pro Leu Ala Ala Phe Ile val Leu Met Arg Cys Cys Ser Cys Cys Leu
515 520 525

Pro Phe Leu val val Ala Gly Ala Tyr Leu Ala Lys val Asp Ala Tyr
530 535 540

Glu His Ala Thr Thr val Pro Asn val Pro GIn ITle Pro Tyr Lys Ala
545 550 555 560

Leu val Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu Ile Thr val
565 570 575

Met Ser Ser Glu val Leu Pro Ser Thr Asn GIn Glu Tyr Ile Thr Cys
580 585 590

Lys Phe Thr Thr val val Pro Ser Pro Lys Ile Lys Cys Cys Gly Ser
595 600 605

Leu Glu Cys Gln Pro Ala Ala His Ala Asp Tyr Thr Cys Lys val Phe
610 615 620

Gly Gly val Tyr Pro Phe Met Trp Gly Gly Ala GIn Cys Phe Cys Asp
625 630 635 640

Ser Glu Asn Ser GIn Met Ser Glu Ala Tyr val Glu Leu Ser Ala Asp
645 650 655

Cys Ala Ser Asp His Ala Gln Ala Ile Lys val His Thr Ala Ala Met
660 665 670

Lys val Gly Leu Arg Ile val Tyr Gly Asn Thr Thr Ser Phe Leu Asp
675 680 685

val Tyr val Asn Gly val Thr Pro Gly Thr Ser Lys Asp Leu Lys val
690 695 700

Ile Ala Gly Pro Ile Ser Ala Ser Phe Thr Pro Phe Asp His Lys val
705 710 715 720
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val

Ala

Ser

Ala

Met

785

Gly

Gly

Thr

Cys

Ser

865

Thr

val

Cys

His

Ile

945

Ser

Ile

Met

Lys

Trp

Cys

Asn

Ser

Thr

850

Asp

Leu

His

Gly

Ile

930

Ser

Ser

Lys

Asp

755

Asn

Lys

Lys

Asp

835

Tyr

Arg

Gln

Phe

Lys

Leu

Arg

Pro

740

Leu

val

Asn

Ile

Pro

820

Ala

Ser

Glu

Glu

Ser

900

Lys

Ser

Thr

Leu

Gly

Gly

Ile

His

Asn

Ala

805

Ile

Pro

Ala

Gly

Ser

885

Thr

Thr

Thr

Ser

Ile
965

Leu

Ala

Ala

val

Ser

790

val

Ser

Leu

Asp

Gln

870

Thr

Ala

Thr

Pro

Phe

Ser

Pro

775

Gly

Asn

Ile

val

Phe

855

Cys

val

Ser

Ccys

His

935

Ser

Gly

2206166_1-46417A_SeqListin
val Tyr Asn Tyr Asp Phe Pro G
730

Gly

Thr

760

Tyr

Arg

Pro

Asp

Ser

840

Gly

Pro

His

Pro

Asn

920

Lys

Trp

Leu

Asp

745

Asp

Thr

Pro

Leu

Ile

825

Thr

Gly

val

val

Gln

905

Ala

Asn

Leu

Met

Ile

Ile

Gln

Leu

Arg

Pro

val

Met

His

Leu

890

Ala

Glu

Asp

Phe

Ile
970

Gln Ala

Arg Leu

Ala Sser
780

Gln Glu
795

Ala val

Asn Ala

Lys Cys

Ala Thr
860

ser His
875

Glu Lys

Asn Phe

Cys Lys

Gln Glu
940

Ala Leu
955

Phe Ala
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Thr

Leu

765

Ser

Thr

Asp

Ala

Glu

845

Leu

Ser

Gly

Ile

Pro

925

Phe

Phe

Cys

Ser

750

Lys

Gly

Ala

Cys

Phe

830

val

Gln

Ser

Ala

val

910

Pro

Gln

Gly

Ser

T

Tyr

735

Leu

Pro

Phe

Pro

Ser

815

Ser

Tyr

Thr

val

895

Ser

Ala

Ala

Gly

Met
975

Gly

Thr

Ser

Phe
800

Tyr

Arg

val

Ala

880

Thr

Leu

Asp

Ala

Ala

960

Met
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Leu Thr Ser Thr Arg Arg
980

<210> 18

<211> 423

<212> PRT

<213> Sindbis virus

<400> 18
Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys GIn Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Glu
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205
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Gly

GlIn

225

Pro

Leu

Ala

Thr

Glu

305

val

Arg

His

Leu

Ala

385

Ala

cys

Thr

210

cys

Asp

Pro

Pro

Asp

Pro

Asp

val

Glu

Ala

370

val

Leu

val

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

<400>

val

val

Leu

Phe

Asn

275

His

Thr

Arg

Tyr

Ile

355

val

Leu

Ala

Arg

19
65
PRT

Sindbis virus

19

Ser

Ala

Ile

Lys

val

Leu

Thr

Asp

Ala

340

val

Ala

cys

Pro

Ser
420

Thr

Tyr

Arg

Leu

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn

405

Ala

Leu

Trp

Leu

Glu

Ala

cys

390

Ala

Asn

215

Ser

Asp

Pro

Gly

Leu

295

Ile

Glu

Ser

Tyr

Thr

375

Lys

val
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Asp

Asp

Ser

Phe

280

Thr

val

Tyr

Ala

Tyr

360

val

Ala

Ile

Gln

His

Thr

265

Lys

Thr

Gly

Pro

345

His

Ala

Arg

Pro

Thr

Thr

250

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

Thr
410

Lys

235

Ala

Met

Ile

Arg

Thr

315

Gly

Asp

His

Met

Glu

395

ser

Trp

Gln

val

Ser

Leu

300

val

Asn

Pro

Pro

Ile

380

Cys

Leu
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val

Gly

Pro

Leu

285

Gly

Arg

His

val

365

Gly

Leu

Ala

Phe

Lys

val

270

Gln

Ala

Asn

Glu

Gly

Tyr

val

Thr

Leu

Thr Glu ITe Thr Gly Cys Thr Ala Ile
220

Asn

Leu

255

Ala

Leu

Asn

Phe

Pro

335

Trp

Thr

Thr

Pro

Leu
415

Lys

Ser

240

His

His

Asp

Pro

Thr

320

val

Pro

Ile

val

Tyr

400

cys
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Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser
20 25 30

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
60

55
Arg
65
<210> 20
<211> 488
<212> PRT

<213> Sindbis virus
<400> 20

Met Ser Ala Ala Pro Leu val Thr Ala Met Cys Leu Leu Gly Asn val
1 5 10 15

Ser Phe Pro Cys Asp Arg Pro Pro Thr Cys Tyr Thr Arg Glu Pro Ser

Arg Ala Leu Asp Ile Leu Glu Glu Asn val Asn His Glu Ala Tyr Asp
35 40 45

Thr Leu Leu Asn Ala Ile Leu Arg Cys Gly Ser Ser Gly Arg Ser Lys
50 55 60

Arg Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr
65 70 75 80

Cys Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile
85 90 95

Glu GIn val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile Gln Thr
100 105 110

Ser Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys
115 120 125

Tyr Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Lys Glu Gly Thr
130 135 140
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Met Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser
145 150 155 160

Tyr Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val
165 170 175

Thr val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala
180 185 190

Arg Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro
195 200 205

Pro val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys
210 215 220

Glu Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala
225 230 235 240

Tyr Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro
245 250 255

Pro Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys
260 265 270

Thr Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile
275 280 285

Lys Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn
290 295 300

Ser Pro Asp Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu
305 310 315 320

His Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala
325 330 335

His Ala Pro Asn val ITe His Gly Phe Lys His Ile Ser Leu Gln Leu
340 345 350

Asp Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn
355 360 365

Pro Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe
370 375 380

Thr val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro
385 390 395 400
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val Arg val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp
405 410 415
Pro His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr
420 425 430
Ile Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr
435 440 445
val Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro
450 455 460
Tyr Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu
465 470 475 480
Cys Cys val Arg Ser Ala Asn Ala
485
<210> 21
<211> 683
<212> DNA
<213> Human immunodeficiency virus type 1
<400> 21
cctagaaaaa catggagcaa tcacaagtag caatacagca gctaccaatg ctgattgtgc
ctggctagaa gcacaagagg aggaggaggt gggttttcca gtcacacctc aggtaccttt
aagaccaatg acttacaagg cagctgtaga tcttagccac tttttaaaag aaaagggggg
actggaaggg ctaattcact cccaacgaag acaagatatc cttgatctgt ggatctacca
cacacaaggc tacttccctg attggcagaa ctacacacca gggccaggga tcagatatcc
actgaccttt ggatggtgct acaagctagt accagttgag caagagaagg tagaagaagc
caatgaagga gagaacaccc gcttgttaca ccctgtgagc ctgcatggga tggatgaccc
ggagagagaa gtattagagt ggaggtttga cagccgccta gcatttcatc acatggcccg
agagctgcat ccggactgta ctgggtctct ctggttagac cagatctgag cctgggagct
ctctggctaa ctagggaacc cactgcttaa gcctcaataa agcttgcctt gagtgcttca
agtagtgtgt gcccgtctgt tgtgtgactc tggtaactag agatccctca gaccctttta
gtcagtgtgg aaaatctcta gca
<210> 22
<211> 416
<212> DNA
<213> Human immunodeficiency virus type 1
<400> 22
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60
120
180
240
300
360
420
480
540
600
660
683



cctagaaaaa
ctggctagaa
aagaccaatg
actggaaggg
tctctggtta
taagcctcaa
ctctggtaac
<210> 23

<211> 401
<212> DNA
<213>

<400> 23

catggagcaa
gcacaagagg
acttacaagg
ctaattcact
gaccagatct
taaagcttgc

tagagatccc

2206166_1-46417A_SeqListing_3
tcacaagtag caatacagca gctaccaatg ctgattgtgc

aggaggaggt gggttttcca gtcacacctc aggtaccttt

cagctgtaga
cccaacgaag
gagcctggga
cttgagtgct

tcagaccctt

tcttagccac
acaagatctg
gctctctggc
tcaagtagtg

ttagtcagtg

Human immunodeficiency virus type 1

CCtagaaaaa catggagcaa tcacaagtag caatacagca

ctggctagaa
aagaccaatg
tcactcccaa
gatctgagcc
cttgccttga
atccctcaga
<210> 24
<211> 8
<212> PRT
<213>

<400> 24

gcacaagagg
acttacaagg
cgaagacaag
tgggagctct
gtgcttcaag

cccttttagt

GalTlus gallus

aggaggaggt
cagctgtaga
atctgctttt
ctggctaact
tagtgtgtgc
cagtgtggaa

Ser Ile Ile Asn Phe Glu Lys Leu
1 5

<210> 25
<211> 9
<212> PRT
<213> Mus
<400> 25
1

<210> 26
<211> 5
<212> PRT
<213>

musculus

Sindbis virus

gggttttcca
tcttagccac
tgcctgtact
agggaaccca
ccgtctgttg

aatctctagc

Ser Pro Ser Tyr Ala Tyr His GIn Phe
5

tttttaaaag

ctttttgect

taactaggga

tgtgcccgtc

tggaaaatct

gctaccaatg
gtcacacctc
tttttactgg
gggtctctct
ctgcttaagc
tgtgactctg

a

Page 73

aaaagggggg
gtactgggtc

acccactgct
tgttgtgtga

ctagca

ctgattgtgc
aggtaccttt
aagggctaat
ggttagacca
ctcaataaag

gtaactagag

60
120
180
240
300
360
416

60
120
180
240
300
360
401
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<400> 26

Arg Ser Lys Arg Ser
1 5

<210> 27

<211> 4

<212> PRT

<213> Sindbis virus
<400> 27

Arg Ser Lys Arg
1

<210> 28

<211> 8

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic peptide
<400> 28

Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 29

<211> 11

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic peptide
<400> 29

Ala Ala val Lys Asn Trp Met Thr Gln
1 5

<210> 30

<211> 423

<212> PRT

<213> Sindbis virus
<400> 30

Ser val Ile Asp Asp Phe Thr Leu Thr
1 5

Ser Tyr Cys His His Thr val Pro Cys
20 25

Gln val Trp Asp Glu Ala Asp Asp Asnh
35 40

Thr
10

ser
10

Phe

Thr

Leu

Pro Tyr Leu

Ser Pro val

Ile Arg Ile
45

Page 74

Gly Thr cCys
15

Lys Ile Glu

30

GIn Thr Ser



Ala

Arg

65

Asp

Lys

val

Lys

val

145

Thr

Thr

Ser

GlIn

225

Pro

Leu

Ala

Thr

Gln

50

Tyr

Asp

Gly

Ser

Ile

130

Thr

Ser

Gly

Thr

210

cys

Asp

Pro

Pro

Asp

Phe

Met

Ile

Tyr

Ile

115

Lys

Gly

Ala

Tyr

val

Leu

Phe

Asn
275

Gly

Ser

Lys

Phe

100

val

Pro

Lys

Gly

Leu

180

Asn

Ser

Ala

Ile

Lys

val

Leu

Tyr

Leu

Ile

85

Leu

Ser

Lys

Lys

Tyr

165

Glu

Ile

Thr

Tyr

Arg

Leu

Ile

Thr

Asp

Glu

70

Ser

Leu

Ser

Phe

Ile

150

Glu

Thr

Arg

His

Leu

2206166_1-46417A_SeqListing_3

Gln Ser Gly Ala Ala Ser Ala Asn Lys
55 6

Gln

Thr

Ala

Asn

val

135

Pro

Thr

Ser

Tyr

Thr

215

Ser

Asp

Pro

Gly

Leu
295

Asp

Ser

Lys

Ser

120

Gly

Cys

Met

Ser

Glu

200

Glu

Asp

Asp

Ser

Phe

280

Thr

His

Gly

Arg

Thr

His

Gln

His

Thr

265

Lys

Thr

Thr

Pro

90

Pro

Thr

Glu

val

Arg

Lys

Lys

Thr

Thr

Thr

250

Cys

His

val

75

Cys

Pro

ser

Lys

Tyr

155

Pro

val

Cys

Gly

Lys

Ala

Met

Ile

Lys

Arg

Gly

cys

Tyr

140

Asp

Arg

Tyr

Gly

220

Trp

Gln

val

Ser

Arg Arg Leu

300

Page 75

Glu

Arg

Asp

Thr

125

Asp

Arg

Pro

Ala

val

Gly

Pro

Leu

285

Gly

Gly

Leu

Ser

110

Leu

Leu

Leu

Tyr

Ala

Phe

Lys

val

270

Gln

Ala

Thr

ser

95

val

Ala

Pro

Glu

Ala

175

Pro

Lys

Asn

Leu

255

Ala

Leu

Asn

Tyr

Met

80

Tyr

Thr

Arg

Pro

Gly

Tyr

Pro

Thr

Lys

Ser

240

His

His

Asp

Pro
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Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
305 310 315 320

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
325 330 335

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
340 345 350

His Glu Ile val Gln His Tyr Tyr His Arg His Pro val Tyr Thr Ile
355 360 365

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375 380

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395 400

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala

420
<210> 31
<211> 423
<212> PRT
<213> Sindbis virus
<400> 31

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala Gln Phe Gly Tyr Asp Gln Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIln Asp His Thr val Glu Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95
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Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu Gly
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205

Gly Thr val ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
210 215 220

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
225 230 235 240

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
245 250 255

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
260 265 270

Ala Pro Asn val Ile His Gly Phe Lys His ITe Ser Leu GIln Leu Asp
275 280 285

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
290 295 300

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
305 310 315 320

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
325 330 335

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
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340 345 350

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
355 360 365

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375 380

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395 400

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala

420
<210> 32
<211> 421
<212> PRT

<213> Sindbis virus

<400> 32

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIn Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
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130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Thr Thr
145 150 155 160

Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr Ser
165 170 175

Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser Gly
180 185 190

Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr Gly Thr
195 200 205

val ser Thr Arg Thr Glu ITe Thr Gly Cys Thr Ala Ile Lys GIn Cys
210 215 220

val Ala Tyr Lys Ser Asp GIln Thr Lys Trp val Phe Asn Ser Pro Asp
225 230 235 240

Leu Ile Arg His Asp Asp His Thr Ala Gln Gly Lys Leu His Leu Pro
245 250 255

Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His Ala Pro
260 265 270

Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp Thr Asp
275 280 285

His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro Glu Pro
290 295 300

Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr val Asp
305 310 315 320

Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg val
325 330 335

Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His Glu
340 345 350

Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile Leu Ala
355 360 365

val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val Ala val
370 375 380
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Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr Ala Leu
385 390 395 400

Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys Cys val
405 410 415

Arg Ser Ala Asn Ala

420
<210> 33
<211> 422
<212> PRT
<213> Sindbis virus
<400> 33

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala Gln Phe Gly Tyr Asp Gln Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIln Asp His Thr val Glu Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu Thr
145 150 155 160

Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr
165 170 175
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Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser
180 185 190

Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr Gly
195 200 205

Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys Gln
210 215 220

Cys val Ala Tyr Lys Ser Asp GIn Thr Lys Trp val Phe Asn Ser Pro
225 230 235 240

Asp Leu ITe Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His Leu
245 250 255

Pro Phe Lys Leu ITe Pro Ser Thr Cys Met val Pro val Ala His Ala
260 265 270

Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu GIn Leu Asp Thr
275 280 285

Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro Glu
290 295 300

Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr val
305 310 315 320

Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg
325 330 335

val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His
340 345 350

Glu ITe val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile Leu
355 360 365

Ala val Ala Ser Ala Thr val Ala Met Met ITe Gly val Thr val Ala
370 375 380

val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr Ala
385 390 395 400

Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys Cys
405 410 415

val Arg Ser Ala Asnh Ala
420
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<210> 34
<211> 423
<212> PRT

<213> Sindbis virus

<400> 34

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys GIn Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu Gly
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205

Gly Thr val ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
210 215 220
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Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
225 230 235 240

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
245 250 255

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
260 265 270

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu Gln Leu Asp
275 280 285

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
290 295 300

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
305 310 315 320

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
325 330 335

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
340 345 350

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
355 360 365

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375 380

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395 400

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala

420
<210> 35
<211> 422
<212> PRT

<213> Sindbis virus
<400> 35

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15
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Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala Gln Phe Gly Tyr Asp Gln Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys Gln Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu Thr
145 150 155 160

Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr
165 170 175

Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser
180 185 190

Gly Lys Asn ITe Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr Gly
195 200 205

Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys Gln
210 215 220

Cys val Ala Tyr Lys Ser Asp GIn Thr Lys Trp val Phe Asn Ser Pro
225 230 235 240

Asp Leu ITe Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His Leu
245 250 255

Pro Phe Lys Leu ITe Pro Ser Thr Cys Met val Pro val Ala His Ala
260 265 270
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Pro Asn Vval Ile His Gly Phe Lys His Ile Ser Leu GIn Leu Asp Thr
275 280 285

Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro Glu
290 295 300

Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr val
305 310 315 320

Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg
325 330 335

val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His
340 345 350

Glu ITe val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile Leu
355 360 365

Ala val Ala Ser Ala Thr val Ala Met Met ITle Gly val Thr val Ala
370 375 380

val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr Ala
385 390 395 400

Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys Cys
405 410 415

val Arg Ser Ala Asn Ala

420
<210> 36
<211> 423
<212> PRT
<213> Sindbis virus
<400> 36

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala Gln Phe Gly Tyr Asp Gln Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55
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Arg

65

Asp

Lys

val

Lys

val

145

Thr

Thr

Ser

Gly

Gln

225

Pro

Leu

Ala

Thr

Glu

Tyr

Asp

Gly

Ser

Ile

130

His

Thr

Ser

Gly

Thr

210

Cys

Asp

Pro

Pro

Asp

290

Pro

Met

Tyr

Ile

115

Lys

Gly

Ala

Tyr

val

Leu

Phe

Asn

275

His

Thr

Ser

Lys

Phe

100

val

Pro

Lys

Gly

Leu

180

Asn

Ser

Ala

Ile

Lys

val

Leu

Thr

Leu

Ile

85

Leu

Ser

Lys

Lys

Tyr

165

Glu

Ile

Thr

Tyr

Arg

Leu

Ile

Thr

Glu

Leu

Ser

Phe

Ile

150

Glu

Thr

Arg

His

Leu

Trp
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Gln Asp His Thr

Thr

Ala

Asn

val

135

Pro

Thr

Ser

Tyr

Thr

215

Ser

Asp

Pro

Gly

Leu

295

Ile

Ser

Lys

Ser

120

Gly

Cys

Met

Ser

Glu

200

Glu

Asp

Asp

Ser

Phe

280

Thr

val

Gly

Arg

Thr

His

Gln

His

Thr

265

Lys

Thr

Gly

Pro

90

Pro

Thr

Glu

val

Arg

Lys

Lys

Thr

Thr

Thr

250

Cys

His

Arg

val Glu Glu Gly Thr
7

Cys

Pro

Ser

Lys

Tyr

155

Pro

val

Cys

Gly

Lys

Ala

Met

Ile

Arg

Arg

Gly

Cys

Tyr

140

Asp

Arg

Tyr

Gly

220

Trp

Gln

val

Ser

Leu
300

Lys Thr val
Page 86

Arg

Asp

Thr

125

Asp

Arg

Pro

Ala

Asp

205

Thr

val

Gly

Pro

Leu

285

Gly

Arg

Leu

Ser

110

Leu

Leu

Leu

His

Lys

Tyr

Ala

Phe

Lys

val

270

Gln

Ala

Asn

Ser

95

val

Ala

Pro

Glu

Ala

175

Pro

Lys

Ile

Asn

Leu

255

Ala

Leu

Asn

Phe

Met

80

Tyr

Thr

Arg

Pro

Gly

Tyr

Pro

Thr

Lys

Ser

240

His

His

Asp

Pro

Thr
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305 310 315 320

val Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val
325 330 335

Arg val Tyr Ala GIn Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro
340 345 350

His Glu Ile val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile
355 360 365

Leu Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375 380

Ala val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395 400

Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala

420
<210> 37
<211> 422
<212> PRT

<213> Sindbis virus

<400> 37

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys GIn Asp His Thr val Glu Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
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100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Glu Thr
145 150 155 160

Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr
165 170 175

Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser
180 185 190

Gly Lys Asn ITe Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr Gly
195 200 205

Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys Gln
210 215 220

Cys val Ala Tyr Lys Ser Asp GIn Thr Lys Trp val Phe Asn Ser Pro
225 230 235 240

Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His Leu
245 250 255

Pro Phe Lys Leu ITe Pro Ser Thr Cys Met val Pro val Ala His Ala
260 265 270

Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu GIn Leu Asp Thr
275 280 285

Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro Glu
290 295 300

Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr val
305 310 315 320

Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg
325 330 335

val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His
340 345 350
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Glu

Ala

val

385

Leu

val

Ile

val

370

Leu

Ala

Arg

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

<400>

val

355

Ala

Cys

Pro

Ser

38
423
PRT

Sindbis virus

38

Ser val Ile

1

Ser

GlIn

Ala

Arg

65

Asp

Lys

val

Lys

Tyr

val

Gln

50

Tyr

Asp

Gly

Ser

Ile
130

cys

Trp

35

Phe

Met

Tyr

Ile
115

Lys

Gln

Ser

Ala

Asn

Ala
420

Asp

His

20

Asp

Gly

Ser

Lys

Phe

100

val

Pro

His

Ala

Cys
Ala

405

Asn

Asp
5

Glu
Tyr
Leu
Ile
85

Leu

Ser

Lys

Tyr

Thr

Lys

val

Ala

Phe

Thr

Ala

Asp

Leu

Ser

Phe
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Tyr His Arg His Pro val Tyr Thr Ile
360

val Ala Met Met

375

Ala Arg Arg Glu

Ile

Thr

val

Asp

Gln

55

Gln

Thr

Ala

Asn

val
135

Pro Thr ser

Leu

Pro

Asp

40

Ser

Asp

Ser

Lys

Ser

120

Gly

Thr

Cys

Asn

Gly

His

Gly

Cys

Ala

Arg

410

ser

10

Phe

Thr

Ala

Thr

Pro

90

Pro

Thr

Glu

Ile

Pro

ser

Ile

Ala

val

75

Cys

Pro

ser

Lys

Gly
380

Leu

Ala

Tyr

Pro

Arg

ser

60

Glu

Arg

Gly

Cys

TYyr
140
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365

val Thr val

Thr Pro Tyr

Leu Leu Cys

Leu

val

Ile

45

Ala

Glu

Arg

Asp

Thr

125

Asp

Asn

Gly

Leu

sSer

110

Leu

Leu

415

Thr

15

Thr

Lys

Thr

ser

95

val

Ala

Pro

Leu

Ala
400

Cys

cys

Glu

Ser

Tyr

Met

80

Tyr

Thr

Arg

Pro



val

145

Thr

Thr

Ser

Gly

Gln

225

Pro

Leu

Ala

Thr

Glu

305

val

Arg

His

Leu

Ala
385

His

Thr

Ser

Gly

Thr

210

Cys

Asp

Pro

Pro

Asp

290

Pro

Asp

val

Glu

Ala

370

val

Gly

Ala

Tyr

val

Leu

Phe

Asn

275

Thr

Arg

Tyr

Ile

355

val

Leu

Lys

Gly

Leu

180

Asn

Ser

Ala

Ile

Lys

val

Leu

Thr

Asp

Ala

340

val

Ala

Cys

Lys

Tyr

165

Glu

Ile

Thr

Tyr

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Ile

150

Glu

Thr

Arg

Leu

Trp

Leu

Glu

His

Ala

Cys
390
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Pro Cys Thr val Tyr Asp Arg Leu Lys

Thr

Ser

Tyr

Thr

215

Ser

Asp

Pro

Gly

Leu

295

Ile

Glu

Ser

Tyr

Thr

375

Lys

Met

Ser

Glu

200

Glu

Asp

Asp

Ser

Phe

280

Thr

val

Tyr

Ala

Tyr

val

Ala

His

Gln

His

Thr

265

Lys

Thr

Gly

Pro
345
His

Ala

Arg

Arg

170

Lys

Lys

Thr

Thr

Thr

250

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

155

Pro

val

Cys

Gly

Lys

Ala

Met

Ile

Arg

Thr

315

Gly

Asp

His

Met

Glu
395

Arg

Tyr

Gly

220

Trp

Gln

val

Ser

Leu

300

val

Asn

Pro

Pro

Ile

380

Cys
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Pro

Ala

205

Thr

val

Gly

Pro

Leu

285

Gly

Arg

His

His

val

365

Gly

Leu

His

Lys

Tyr

Ala

Phe

Lys

val

270

Gln

Ala

Asn

Glu

Tyr

val

Thr

Ala
175

Pro

Lys

Asn

Leu

255

Ala

Leu

Asn

Phe

Pro

335

Trp

Thr

Thr

Pro

Tyr

Pro

Thr

Lys

Ser

240

His

Asp

Pro

Thr

320

val

Pro

val

Tyr
400
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Ala Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

Cys val Arg Ser Ala Asn Ala

420
<210> 39
<211> 422
<212> PRT

<213> Sindbis virus
<400> 39

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Lys GIn Asp His Thr val Glu Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Thr
145 150 155 160

Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr
165 170 175

Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser
180 185 190
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Gly

Thr

225

Asp

Pro

Pro

Asp

Pro

305

Asp

val

Glu

Ala

val

385

Leu

Lys

val

210

val

Leu

Phe

Asn

His

290

Thr

Arg

Tyr

Ile

val

370

Leu

Ala

Asn

195

Ser

Ala

Ile

Lys

val

275

Leu

Thr

Asp

Ala

val

355

Ala

Cys

Pro

val Arg Ser

<210>
<211>

40
423

Ile

Thr

Tyr

Arg

Leu

260

Ile

Thr

Glu

Gly

Gln

340

Gln

Ser

Ala

Asn

Ala
420

Thr

Arg

Lys

His

245

Ile

His

Leu

Trp

Leu

325

Glu

His

Ala

Cys

Ala

405

Asn

Tyr

Thr

Ser

230

Asp

Pro

Gly

Leu

Ile

310

Glu

Ser

Tyr

Thr

Lys

val
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Glu Cys Lys Cys Gly Asp Tyr Lys Thr
200 205

Glu

215

Asp

Asp

Ser

Phe

Thr

295

val

Tyr

Ala

Tyr

val

375

Ala

Ile

Ile

Gln

His

Thr

Lys

Thr

Gly

Ile

Pro

His

360

Ala

Arg

Pro

Thr

Thr

Thr

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

Thr

Gly
Lys
Ala
250
Met
Ile
Arg
Thr
Gly
3

Asp
His
Met

Glu

Ser
410

Cys

Trp

Gln

val

ser

Leu

val

315

Asn

Pro

Pro

Ile

395

Leu

Thr

220

val

Gly

Pro

Leu

Arg

His

His

val

Gly

Leu

Ala
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Ala

Phe

Lys

val

Gln

285

Ala

Asn

Glu

Gly

Tyr

365

val

Thr

Leu

Ile

Asn

Leu

Ala

270

Leu

Asn

Phe

Pro

Thr

Pro

Leu

Lys

Ser

His

255

His

Asp

Pro

Thr

val

335

Pro

Ile

val

Tyr

Gly

Gln

Pro

240

Leu

Thr

Glu

val

320

Arg

His

Leu

Ala
400

Cys
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<212> PRT
<213> Sindbis virus
<400> 40

Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
20 25 30

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala Gln Phe Gly Tyr Asp Gln Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIln Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Gly
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205

Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
210 215 220

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
225 230 235 240
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Pro

Leu

Ala

Thr

Glu

305

val

Arg

His

Leu

Ala

385

Ala

Cys

Asp

Pro

Pro

Asp

290

Pro

Asp

val

Glu

Ala

370

val

Leu

val

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

<400>

1

Leu

Phe

Asn

275

His

Thr

Arg

Tyr

Ile

355

val

Leu

Ala

Arg

41
422
PRT

Sindbis virus

41

Ile

Lys

val

Leu

Thr

Asp

Ala

340

val

Ala

Cys

Pro

ser
420

Arg

Leu

Ile

Thr

Glu

Gly

Gln

Gln

Ser

Ala

Asn

405

Ala

His

Ile

His

Leu

Trp

Leu

Glu

His

Ala

Cys

390

Ala

Asn

Ser val Ile Asp Asp Phe
5

Ser Tyr Cys His His Thr
20

Asp Asp His Thr Ala Gln Gly Lys Leu
250

Pro

Gly

Leu

295

Ile

Glu

Ser

Tyr

Thr

375

Lys

val
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Ser

Phe

280

Thr

val

Tyr

Ala

Tyr

val

Ala

Ile

Thr

265

Lys

Thr

Gly

Ile

Pro

345

His

Ala

Arg

Pro

Cys

His

Arg

Lys

Trp

Gly

Arg

Met

Arg

Thr
410

Met

Ile

Arg

Thr

315

Gly

Asp

His

Met

Glu

395

Ser

val

Ser

Leu

300

val

Asn

Pro

Pro

Ile

380

Cys

Leu

Pro

Leu

285

Gly

Arg

His

His

val

365

Gly

Leu

Ala

val

270

Gln

Ala

Asn

Glu

Tyr

val

Thr

Leu

255

Ala

Leu

Asn

Phe

Pro

335

Trp

Thr

Thr

Pro

Leu
415

His

His

Asp

Pro

Thr

320

val

Pro

Ile

val

Tyr

400

Cys

Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys

10

15

val Pro Cys Phe Ser Pro val Lys Ile Glu
25 30

Page 94



2206166_1-46417A_SeqListing_3

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIn Asp His Thr val Lys Glu Gly Thr Met
65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Thr
145 150 155 160

Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr Thr
165 170 175

Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro Ser
180 185 190

Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr Gly
195 200 205

Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys Gln
210 215 220

Cys val Ala Tyr Lys Ser Asp GIn Thr Lys Trp val Phe Asn Ser Pro
225 230 235 240

Asp Leu ITe Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His Leu
245 250 255

Pro Phe Lys Leu ITe Pro Ser Thr Cys Met val Pro val Ala His Ala
260 265 270

Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu GIn Leu Asp Thr
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275 280 285

Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro Glu
290 295 300

Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr val
305 310 315 320

Asp Arg Asp Gly Leu Glu Tyr Ile Trp Gly Asn His Glu Pro val Arg
325 330 335

val Tyr Ala Gln Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His
340 345 350

Glu ITe val GIn His Tyr Tyr His Arg His Pro val Tyr Thr Ile Leu
355 360 365

Ala val Ala Ser Ala Thr val Ala Met Met Ile Gly val Thr val Ala
370 375 380

val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr Ala
385 390 395 400

Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys Cys
405 410 415

val Arg Ser Ala Asn Ala
420

<210> 42

<211> 423

<212> PRT

<213> Sindbis virus

<400> 42
Ser val Ile Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly Thr Cys
1 5 10 15

Ser Tyr Cys His His Thr val Pro Cys Phe Ser Pro val Lys Ile Glu
2

Gln val Trp Asp Glu Ala Asp Asp Asn Thr Ile Arg Ile GIn Thr Ser
35 40 45

Ala GIn Phe Gly Tyr Asp GIn Ser Gly Ala Ala Ser Ala Asn Lys Tyr
50 55 60

Arg Tyr Met Ser Leu Glu GIn Asp His Thr val Glu Glu Gly Thr Met
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65 70 75 80

Asp Asp Ile Lys Ile Ser Thr Ser Gly Pro Cys Arg Arg Leu Ser Tyr
85 90 95

Lys Gly Tyr Phe Leu Leu Ala Lys Cys Pro Pro Gly Asp Ser val Thr
100 105 110

val Ser Ile val Ser Ser Asn Ser Ala Thr Ser Cys Thr Leu Ala Arg
115 120 125

Lys Ile Lys Pro Lys Phe val Gly Arg Glu Lys Tyr Asp Leu Pro Pro
130 135 140

val His Gly Lys Lys Ile Pro Cys Thr val Tyr Asp Arg Leu Lys Gly
145 150 155 160

Thr Thr Ala Gly Tyr Ile Thr Met His Arg Pro Arg Pro His Ala Tyr
165 170 175

Thr Ser Tyr Leu Glu Glu Ser Ser Gly Lys val Tyr Ala Lys Pro Pro
180 185 190

Ser Gly Lys Asn Ile Thr Tyr Glu Cys Lys Cys Gly Asp Tyr Lys Thr
195 200 205

Gly Thr val Ser Thr Arg Thr Glu Ile Thr Gly Cys Thr Ala Ile Lys
210 215 220

Gln Cys val Ala Tyr Lys Ser Asp Gln Thr Lys Trp val Phe Asn Ser
225 230 235 240

Pro Asp Leu Ile Arg His Asp Asp His Thr Ala GIn Gly Lys Leu His
245 250 255

Leu Pro Phe Lys Leu Ile Pro Ser Thr Cys Met val Pro val Ala His
260 265 270

Ala Pro Asn val Ile His Gly Phe Lys His Ile Ser Leu GIln Leu Asp
275 280 285

Thr Asp His Leu Thr Leu Leu Thr Thr Arg Arg Leu Gly Ala Asn Pro
290 295 300

Glu Pro Thr Thr Glu Trp Ile val Gly Lys Thr val Arg Asn Phe Thr
305 310 315 320

Page 97



val

Arg

His

Leu

Ala

385

Ala

Asp

val

Glu

Ala

370

val

Leu

Arg

Tyr

Ile

355

val

Leu

Ala

Cys val Arg

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

<400>

43
422
PRT

Sindbis virus

43

Ser val Ile

1

Ser

Gln

Ala

Arg

65

Asp

Lys

Tyr

val

Gln

50

Tyr

Asp

Gly

cys

Trp

35

Phe

Met

Tyr

Asp

Ala

340

val

Ala

Cys

Pro

ser
420

Asp

His

20

Asp

Gly

Ser

Lys

Phe
100

Gly
Gln
Gln
Ser
Ala
Asn

405

Ala

Asp
5

His
Glu
Tyr
Leu
Ile

85

Leu

Leu

Glu

His

Ala

Ccys

390

Ala

Asn

Phe

Thr

Ala

Asp

Glu

70

Ser

Leu

Ser

Tyr

Thr

375

Lys

val

Thr

val

Asp

Gln

55

Gln

Thr

Ala

2206166_1-46417A_SeqListin
Glu Tyr Ile Trp Gly Asn His G
330

Ala

Tyr

val

Ala

Ile

Leu

Pro

Asp

40

Ser

Asp

Ser

Lys

Pro

345

His

Ala

Arg

Pro

Thr

Gly

His

Gly

Gly

Arg

Met

Arg

Thr
410

ser

10

Phe

Thr

Ala

Thr

Pro

90

Pro

Asp

His

Met

Glu

395

Ser

Pro

ser

Ile

Ala

val

75

Cys

Pro

Pro

Pro

Ile

380

Cys

Leu

Tyr

Pro

Arg

ser

60

Glu

Arg

Gly

Page 98

His

val

365

Gly

Leu

Ala

Leu

val

Ile

45

Ala

Glu

Arg

Asp

Gly

350

Tyr

val

Thr

Leu

Asn

Gly

Leu

Ser
110

T

Pro

335

Trp

Thr

Thr

Pro

Leu
415

Thr

15

Ile

Thr

Lys

Thr

ser

95

val

val

Pro

val
Tyr

400

Cys

cys

Ser

Tyr

Met

80

Tyr

Thr



val

Lys

val

145

Thr

Ser

Gly

Thr

Cys

Asp

Pro

Pro

Asp

Pro

305

Asp

val

Glu

Ser

Ile

130

His

Ala

Tyr

Lys

val

210

val

Leu

Phe

Asn

His

290

Thr

Arg

Tyr

Ile

Ile

115

Lys

Gly

Gly

Leu

Asn

195

Ser

Ala

Ile

Lys

val

275

Leu

Thr

Asp

Ala

val
355

val

Pro

Lys

Tyr

Glu

180

Ile

Thr

Tyr

Arg

Leu

260

Ile

Thr

Glu

Gly

Gln

340

Gln

Ser

Lys

Lys

Ile

165

Glu

Thr

Arg

Lys

His

245

Ile

His

Leu

Trp

Leu

325

Glu

His

Ser

Phe

Ile

150

Thr

Ser

Tyr

Thr

Ser

230

Asp

Pro

Gly

Leu

Ile

310

Glu

Ser

Tyr

2206166_1-46417A_SeqListing_3

Asn Ser Ala Thr Ser Cys Thr Leu Ala

val

135

Pro

Met

Ser

Glu

Glu

215

Asp

Asp

Ser

Phe

Thr

295

val

Tyr

Ala

Tyr

120

Gly

Cys

His

Gly

Cys

200

Ile

Gln

His

Thr

Lys

Thr

Gly

Ile

Pro

His
360

Arg

Thr

Arg

Lys

Thr

Thr

Thr

Cys

265

His

Arg

Lys

Trp

Gly

Arg

Glu

val

Pro

170

val

Cys

Gly

Lys

Ala

250

Met

Ile

Arg

Thr

Gly

Asp

His

Lys

Tyr

155

Arg

Tyr

Gly

Cys

Trp

Gln

val

Ser

Leu

val

315

Asn

Pro

Pro

Tyr

140

Asp

Pro

Ala

Asp

Thr

220

val

Gly

Pro

Leu

Arg

His

His

val
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125

Asp

Arg

His

Lys

Phe

Lys

val

Gln

285

Ala

Asn

Glu

Gly

Leu

Leu

Ala

Pro

190

Lys

Ile

Asn

Leu

Ala

270

Leu

Asn

Phe

Pro

Pro

Lys

Tyr

175

Pro

Thr

Lys

Ser

His

255

His

Asp

Pro

Thr

val

335

Pro

Ile

Arg

Pro

Thr

160

Thr

Ser

Gly

Pro
240

Leu

Thr

val
320
Arg

His

Leu
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Ala val Ala ser Ala Thr val Ala Met Met Ile Gly val Thr val
370 375

val Leu Cys Ala Cys Lys Ala Arg Arg Glu Cys Leu Thr Pro Tyr
385 390 395

Leu Ala Pro Asn Ala val Ile Pro Thr Ser Leu Ala Leu Leu Cys
405 410 415

val Arg Ser Ala Asn Ala

<210> 44

<211> 112

<212> PRT

<213> Simian immunodeficiency virus

<400> 44
Met Ser Asp Pro Arg Glu Arg Ile Pro Pro Gly Asn Ser Gly Glu
1 5 10 15

Thr Ile Gly Glu Ala Phe Glu Trp Leu Asn Arg Thr val Glu Glu
20 25 30

Asn Arg Glu Ala val Asn His Leu Pro Arg Glu Leu ITe Phe GIn
35 40 45

Trp Gln Arg Ser Trp Glu Tyr Trp His Asp Glu Gln Gly Met Ser
50 55 60
Ser Tyr val Lys Tyr Arg Tyr Leu Cys Leu Met GIn Lys Ala Leu
65 70 75
Met His Cys Lys Lys Gly Cys Arg Cys Leu Gly Glu Gly His Gly
85 90 95
Gly Gly Trp Arg Pro Gly Pro Pro Pro Pro Pro Pro Pro Gly Leu
100 105 110
<210> 45
<211> 112
<212> PRT
<213> Simian immunodeficiency virus
<400> 45

Met Thr Asp Pro Arg Glu Arg Ile Pro Pro Gly Asn Ser Gly Glu
1 5 10 15
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Ala
400

cys

val

Phe
80

Ala

Glu
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Thr Ile Gly Glu Ala Phe Glu Trp Leu His Asn Thr val Glu Ala Leu
20 25

Asn GIn Thr Ala val Gln His Leu Pro Arg Glu Leu ITe Phe Gln val
35 40 45

Trp Arg Arg Cys Trp Glu Tyr Trp val Asp Glu Gln Gly Tyr Ser Pro
50 55 60

Ser Tyr Ala Lys Tyr Arg Tyr val Gln Leu Met GIn Lys Ala Met Phe
65 70 75 80

Gln His Phe Arg Lys Gly Cys Thr Cys Arg Gly Glu Gly His Ser Gln
85 90 95

Gly Gly Trp Arg Thr Gly Pro Pro Pro Pro Pro Pro Pro Gly Leu Ala

100 105 110
<210> 46
<211> 112
<212> PRT
<213> Simian immunodeficiency virus
<400> 46

Met Ser Asp Pro Arg Glu Arg Ile Pro Pro Gly Asn Ser Gly Glu Glu
1 5 1 15

Thr Ile Gly Glu Ala Phe Asp Trp Leu Asp Arg Thr val Glu Glu Ile
20 25 30

Asn Arg Ala Ala val Asn His Leu Pro Arg Glu Leu ITe Phe Gln val
35 40 45

Trp Arg Arg Ser Trp Glu Tyr Trp His Asp Glu Met Gly Met Ser val
50 55 60

Ser Tyr Thr Lys Tyr Arg Tyr Leu Cys Leu Ile GIn Lys Ala Met Phe
65 70 75 80

Met His Cys Lys Lys Gly Cys Arg Cys Leu Gly Gly Glu His Gly Ala
85 90 95

Gly Gly Trp Arg Pro Gly Pro Pro Pro Pro Pro Pro Pro Gly Leu Ala

100 105 110
<210> 47
<211> 112
<212> PRT

<213> Human immunodeficiency virus type 2
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<400>

Met Ala
1

Thr ITe
Asn Arg

Trp Gln
50

ser Tyr
65

Ile His
Gly Gly

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

<400>

Met Glu Arg Tyr Pro Pro Ser His Pro Pro
1 5

val Pro

Glu Glu

Asn His
50

Ala Trp
65

Leu Trp

Thr Arg

47

Asp

Gly

Glu

35

Arg

Thr

Phe

Trp

48
117
PRT

Simian immunodeficiency virus

48

Met

Ala

35

Cys

Ala

Leu

Arg

Pro

Glu

20

Ala

Ser

Lys

Lys

100

Thr

20

Leu

val

Ala

His

Tyr

Arg

Ala

val

Trp

Tyr

Lys

Pro

Arg

Lys

Asp

Ser

Leu

85

Pro

Phe

Asn

Ala

Arg

70

Gly

Gly

Leu

His

Leu

val

70

Arg

Asn
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Arg val Pro Pro

Glu

His

Tyr

55

Tyr

cys

Pro

Ala

Phe

Pro

55

Ile

Glu

Ile

Trp

Leu

40

Trp

Leu

Thr

Pro

Leu

Thr

40

Ala

Asp

Ala

Arg

Leu

25

Pro

His

cys

cys

Pro
105

Gln

25

Arg

Gln

Tyr

Cys

Pro

10

Asp

Arg

Asp

Ile

Leu

90

Pro

10

Gln

Glu

Pro

Ile

Phe
90

Gly

Arg

Glu

Glu

Met

75

Gly

Pro

His

Ala

Glu

Asp

Lys

His

Asn

Thr

Leu

Gln

60

Gln

Arg

Pro

Phe

Met

Leu

Trp

60

Arg

Leu Thr Gly
Page 102

Ser Gly Glu
15

Ile

Ile

45

Gly

Lys

Gly

Pro

Thr

Gln

Trp

45

Thr

val

Glu

Arg

Glu
30
Phe

Met

Ala

Gly
110

Ser

Asp

30

Gly

Gly

Gln

Arg

Asn

Ala

Gln

Ser

val

Gly

95

Leu

Arg

15

Leu

val

Glu

Arg

Glu

95

Arg

Leu

val

Thr

Tyr

80

Pro

val

Thr

Asn

Trp



100

val Arg Asp Gly Glu

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

<400>

115

49
135
PRT

Simian immunodeficiency virus

49

Met Glu Arg
1

val

Glu

Asn

Ala

65

Leu

Pro

Ser

Pro

Glu

Asp

50

Ala

Phe

Arg

Ser

Arg
130

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

<400>

atgcctcttg agcagaggag tcagcactgc aagcctgaag aaggccttga ggcccgagga
gaggccctgg gcctggtggg tgcgcaggct cctgctactg aggagcagga ggctgcctcc
tcctcttcta ctctagttga agtcaccctg ggggaggtgc ctgctgccga gtcaccagat

cctccccaga gtcctcaggg agcctccagce ctccccacta ccatgaacta ccctctctgg

Thr

Ala
35

val

Ile

Arg

Arg

Asn
115

Tyr

50
942
DNA
Homo

50

val Pro Pro Ser

Thr Met
20

Glu Lys

Thr Glu

Ala Cys

His Tyr

85

Tyr Pro
100

Ser Met

Arg Met

sapiens

Gln

His

Leu

Ala

70

Arg

Asn

Pro

Asp

Gln

Phe

Pro

55

Ile

Glu

Ile

Asn

Glu
135

105

His Arg Pro
10

Ala

Ser

40

Ala

Asp

Gly

Arg

Ala
120

Gln

25

Arg

Asp

Tyr

Cys

Pro

105

Asp

Gln

Glu

Pro

Ile

Tyr

Leu

Pro

Pro

Ala

Glu

Asn

Arg

75

His

Arg

Thr

Trp

Met

Leu

Trp

60

Arg

Arg

Gly

Pro
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His

Trp

Arg

45

Thr

Thr

Tyr

Thr

Pro
125
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110

Ser

Asp

30

Gly

val

Gln

Ser

Gln

110

Leu

Arg

15

Leu

Ile

Asp

Thr

Asn

95

Ala

Arg

val

Asn

Trp

Leu

80

Thr

Pro

Pro

60
120
180
240



agccaatcct
ctggagtccg
ctcctcaagt
ggaaattggc
gtctttggca
tgcctgggcec
ctcctgataa
atctgggagg
gatcccaaga
gtccccggea
accagctatg
tacccacccc
<210> 51
<211> 540
<212> DNA
<213>

<400> 51

atgcaggccg aaggccgggg

cctggcattc
ggcggcagag
ccgcggggtc
agggggccgg
gaagcagagc
gtgcttctga
gaccaccgcc
tggatcacgc
<210> 52

<211> 54

<212> DNA
<213>

<400> 52

atgaggactc
agttccaagc
atcgagccag
agtatttctt
tcgagctgat
tctcctacga
tcgtcctggce
agctgagtgt
agctgctcac
gtgatcctgc
tgaaagtcct

tgcatgagtg

Homo sapiens

ctgatggccc
gtccccgggg
cgcatggcgg
agagccgcct
tggcccgcag
aggagttcac
aactgcagct

agtgctttct
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cagcaaccaa
agcactcagt
ggagccggtc
tcctgtgatc
ggaagtggac
tggcctgetg
cataatcgca
gttagaggtg
ccaacatttc
atgttatgag
gcaccacatg

ggttttgaga

cacagggggt
agggggcaat

cgcaggggca
cgcggcttca

gcttgagttc
gagcctggcec
tgtgtccggc
ctccatcagc

gcccgtgttt

Thosea asigna virus

gagggcagag gcagtcttct gacatgtgga

<210> 53
<211> 9020
<212> DNA

gaagaggagg
aggaaggtgg
acaaaggcag
ttcagcaagg
cccatcggcec
ggtgacaatc
agagagggcg
tttgagggga
gtgcaggaaa
ttcctgtggg

gtaaagatca

gagggggaag

tcgacgggcg
gctggcggec
gcaagggcct
gggctgaatg
tacctcgcca
caggatgccc
aacatactga
tcctgtctec

ttggctcagc

gatgtggaag

ggccaagcac
ccgagttggt
aaatgctggg
cttccagttc
acttgtacat
agatcatgcc
actgtgcccc
gggaagacag
actacctgga
gtccaagggc
gtggaggacc
ag

atgctgatgg
caggagaggc
cggggccggg
gatgctgcag
tgcctttcgce
caccgcttcc
ctatccgact
agcagctttc

ctccctcagg

aaaaccctgg

Page 104

cttccctgac
tcattttctg
gagtgtcgtc
cttgcagctg
ctttgccacc
caaggcaggc
tgaggagaaa
tatcttgggc
gtaccggcag
cctcgttgaa

tcacatttcc

cccaggaggc
gggtgccacg
aggaggcgcc
atgcggggcc
gacacccatg
cgtgccaggg
gactgctgca
cctgttgatg

gcagaggcgc

CCcc

300
360
420
480
540
600
660
720
780
840
900
942

60
120
180
240
300
360
420
480
540

54
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<213> Artificial Sequence

<220>
<223> Synthetic polynucleotide
<400> 53

atgcattagt tattaatagt aatcaattac ggggtcatta gttcatagcc
gttccgcgtt acataactta cggtaaatgg cccgcctggc tgaccgccca
cccattgacg tcaataatga cgtatgttcc catagtaacg ccaataggga
acgtcaatgg gtggagtatt tacggtaaac tgcccacttg gcagtacatc
tatgccaagt acgcccccta ttgacgtcaa tgacggtaaa tggcccgect
ccagtacatg accttatggg actttcctac ttggcagtac atctacgtat
tattaccatg gtgatgcggt tttggcagta catcaatggg cgtggatagc
acggggattt ccaagtctcc accccattga cgtcaatggg agtttgtttt
tcaacgggac tttccaaaat gtcgtaacaa ctccgcccca ttgacgcaaa
gcgtgtacgg tgggaggtct atataagcag cgcgttttgc ctgtactggg
tagaccagat ctgagcctgg gagctctctg gctaactagg gaacccactg
aataaagctt gccttgagtg cttcaagtag tgtgtgcccg tctgttgtgt
actagagatc cctcagaccc ttttagtcag tgtggaaaat ctctagcagt
cagggacttg aaagcgaaag ggaaaccaga ggagctctct cgacgcagga
tgaagcgcgc acggcaagag gcgaggggcg gcgactggtg agtacgccaa
tagcggaggc tagaaggaga gagatgggtg cgagagcgtc agtattaagc
tagatcgcga tgggaaaaaa ttcggttaag gccaggggga aagaaaaaat
acatatagta tgggcaagca gggagctaga acgattcgca gttaatcctg
aacatcagaa ggctgtagac aaatactggg acagctacaa ccatcccttc
agaagaactt agatcattat ataatacagt agcaaccctc tattgtgtgc
agagataaaa gacaccaagg aagctttaga caagatagag gaagagcaaa
gaccaccgca cagcaagcgg ccgctgatct tcagacctgg aggaggagat
attggagaag tgaattatat aaatataaag tagtaaaaat tgaaccatta
ccaccaaggc aaagagaaga gtggtgcaga gagaaaaaag agcagtggga
tgttccttgg gttcttggga gcagcaggaa gcactatggg cgcagcgtca
cggtacaggc cagacaatta ttgtctggta tagtgcagca gcagaacaat
ctattgaggc gcaacagcat ctgttgcaac tcacagtctg gggcatcaag
caagaatcct ggctgtggaa agatacctaa aggatcaaca gctcctgggg

gctctggaaa actcatttgc accactgctg tgccttggaa tgctagttgg
Page 105

3

catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
tctctctggt
cttaagcctc
gactctggta
ggcgcccgaa
ctcggcttgce
aaattttgac
gggggagaat
ataaattaaa
gcctgttaga
agacaggatc
atcaaaggat
acaaaagtaa
atgagggaca
ggagtagcac
ataggagctt
atgacgctga
ttgctgaggg
cagctccagg
atttggggtt

agtaataaat

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



ctctggaaca
acacaagctt
aagaattatt
ggctgtggta
tttttgctgt
agacccacct
gagagagaga
ttctgcagac
tacagtgcag
caaaaacaaa
gtttggttaa
cccgegggcg
cgtcctgatc
ttagaacccc
ctggttttct
gcggagggat
gcacagctag
gggtaccggt
ccttgaggcc
gcaggaggct
tgccgagtca
gaactaccct
aagcaccttc
gttggttcat
gctggggagt
cagttccttg
gtacatcttt
catgcccaag
tgcccctgag
agacagtatc

cctggagtac

gatttggaat
aatacactcc
ggaattagat
tataaaatta
actttctata
cccaaccccg
cagagacaga
aaatggcagt
gggaaagaat
ttacaaaaat
ttaacccgtg
ccceccctect
cttccgeccg
agtatcagca
ttccagagag
ctccgtgggg
ttccgtcgea
gccaccatgc
cgaggagagg
gcctcctect
ccagatcctc
ctctggagcc
cctgacctgg
tttctgctcc
gtcgtcggaa
cagctggtct
gccacctgcec
gcaggcctcc
gagaaaatct
ttgggcgatc
cggcaggtcc
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cacacgacct
ttaattgaag
aaatgggcaa
ttcataatga
gtgaatagag
aggggacccg
tccattcgat
attcatccac
agtagacata
tcaaaatttt
tcggctccag
cacggcgagc
gacgctcagg
gaaggacatt
cggaacaggc
cggtgaacgc
gccgggattt
ctcttgagca
ccctgggect
cttctactct
cccagagtcc
aatcctatga
agtccgagtt
tcaagtatcg
attggcagta
ttggcatcga
tgggcctctc
tgataatcgt
gggaggagct
ccaagaagct

ccggcagtga

ggatggagtg
aatcgcaaaa
gtttgtggaa
tagtaggagg
ttaggcaggg
acaggcccga
tagtgaacgg
aattttaaaa
atagcaacag
cgggtttatt
atctggcctc
gctgccacgt
acagcggccc
ttaggacggg
gaggaaaagt
cgatgattat
gggtcgeggt
gaggagtcag
ggtgggtgcg
agttgaagtc
tcagggagcc
ggactccagc
ccaagcagca
agccagggag
tttctttect
gctgatggaa
ctacgatggc
cctggccata
gagtgtgtta
gctcacccaa

tcctgcatgt

ggacagagaa
ccagcaagaa
ttggtttaac
cttggtaggt
atattcacca
aggaatagaa
atcggcactg
gaaaaggggg
acatacaaac
acagggacag
cgcgcecgggt
cagacgaagg
gctgctcata
acttgggtga
agtcccttct
ataaggacgc
tcttgtttgt
cactgcaagc
caggctcctg
accctggggg
tccagectcc
aaccaagaag
ctcagtagga
ccggtcacaa
gtgatcttca
gtggacccca
ctgctgggtg
atcgcaagag
gaggtgtttg
catttcgtgc

tatgagttcc
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attaacaatt
aagaatgaac
ataacaaatt
ttaagaatag
ttatcgtttc
gaagaaggtg
cgtgcgccaa
gattgggggg
taaagaatta
cagagatcca
tttggcgect
gcgcagcgag
agactcggcc
ctctagggca
cggcgattct
gccgggtgty
ggggatcccc
ctgaagaagg
ctactgagga
aggtgcctgce
ccactaccat
aggaggggcc
aggtggccga
aggcagaaat
gcaaggcttc
tcggccactt
acaatcagat
agggcgactg
aggggaggga

aggaaaacta

tgtggggtcc

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



aagggccctc
aggacctcac
gggcagaggc
cgaaggccgg
tcctgatggce
aggtccccgg
tccgcatggce
ggagagccgc
gctggcccgce
gaaggagttc
ccaactgcag
gcagtgcttt
attcgatatc
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
atcgtccttt
ctgctacgtc
tctgcggect
cgcctccccg
tagcaataca
ggtgggtttt
agatcttagc
ttttgcctgt
actagggaac
tgcccgtctg
gaaaatctct
gtattacaat

atccaatttt

gttgaaacca
atttcctacc
agtcttctga
ggcacagggg
ccagggggca
ggcgcagggg
ggcgcggett
ctgcttgagt
aggagcctgg
actgtgtccg
ctctccatca
ctgcccgtgt
aagcttatcg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectec
ggggctcgge
ccttggctgce
ccttcggecc
cttccgegtc
catcgatacc
gcagctacca
ccagtcacac
cactttttac
actgggtctc
ccactgctta
ttgtgtgact
agcagggccc
tcactcgatc

taagtgtata
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gctatgtgaa agtcctgcac cacatggtaa agatcagtgg

cacccctgca tgagtgggtt ttgagagagg gggaagagga
catgtggaga tgtggaagaa aaccctggcc ccatgcaggc

gttcgacggg cgatgctgat ggcccaggag gccctggcat

atgctggcgg

cagcaagggc

cccaggagag gcgggtgcca cgggcggcag
ctcggggccg ggaggaggcg ccccgegggg
cagggctgaa tggatgctgc agatgcgggg ccagggggcc

tctacctcgc catgcctttc gcgacaccca tggaagcaga

cccaggatgc cccaccgctt cccgtgccag gggtgcttct

gcaacatact gactatccga ctgactgctg cagaccaccg

gctcctgtct ccagcagctt tccctgttga tgtggatcac

ttttggctca gcctccctca gggcagaggc gctagtgaga

ataatcaacc tctggattac aaaatttgtg aaagattgac

ctccttttac gctatgtgga tacgctgctt taatgecttt

gtatggcttt cattttctcc tccttgtata aatcctggtt

tgtggcccgt tgtcaggcaa cgtggcgtgg tgtgcactgt

cattgccacc acctgtcagc tcctttccgg

ctggttgggg

ctattgccac ggcggaactc atcgccgect geccttgeccg

tgttgggcac tgacaattcc gtggtgttgt cggggaaatc

tcgcctgtgt tgccacctgg attctgcgcg ggacgtcctt

tcaatccagc ggaccttcct tcccgecggec tgctgecggce

ttcgccttcg ccctcagacg agtcggatct ccctttgggce

gtcgacctcg agacctagaa aaacatggag caatcacaag

atgctgattg tgcctggcta gaagcacaag aggaggagga

ctcaggtacc tttaagacca atgacttaca aggcagctgt

tggaagggct aattcactcc caacgaagac aagatctgct

tctggttaga ccagatctga gcctgggagc tctctggcta

agcctcaata aagcttgcct tgagtgcttc aagtagtgtg

ctggtaacta gagatccctc agaccctttt agtcagtgtg

ggtaccaggt aagtgtaccc aattcgccct atagtgagtc

gcccttccca acagttgcgc agcctgaatg gcgaatggag

atgtgttaaa ctactgattc taattgtttg tgtattttag
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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



attcacagtc
atcagccata
ctgaacctga
aatggttaca
cattctagtt
taatattttg
ggccgaaatc
tgttccagtt
aaaaaccgtc
ggggtcgagg
ttgacgggga
cgctagggcg
taatgcgccg
tatttgttta
ataaatgctt
aatgtgtgtc
agcatgcatc
agaagtatgc
cccatcccgce
ttttttattt
ggaggctttt
gtttcgcatg
gctattcggce
gctgtcageg
tgaactgcaa
agctgtgctc
ggggcaggat
tgcaatgcgg
acatcgcatc
ggacgaagaa

gcccgacggc

ccaaggctca
ccacatttgt
aacataaaat
aataaagcaa
gtggtttgtc
ttaaaattcg
ggcaaaatcc
tggaacaaga
tatcagggcg
tgccgtaaag
aagccggcga
ctggcaagtg
ctacagggcg
tttttctaaa
caataatatt
agttagggtg
tcaattagtc
aaagcatgca
ccctaactcc
atgcagaggc
ttggaggcct
attgaacaag
tatgactggg
caggggcgcc
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
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tttcaggccc
agaggtttta
gaatgcaatt
tagcatcaca
caaactcatc
cgttaaattt
cttataaatc
gtccactatt
atggcccact
cactaaatcg
acgtggcgag
tagcggtcac
cgtcaggtgg
tacattcaaa
gaaaaaggaa
tggaaagtcc
agcaaccagg
tctcaattag
gcccagttcc
cgaggccgcec
aggcttttgc
atggattgca
cacaacagac
cggttctttt
cgcggctatc
ctgaagcggg
ctcaccttgc
cgcttgatcc
gtactcggat
tcgcgecagce

tcgtgaccca

ctcagtcctc
cttgctttaa
gttgttgtta
aatttcacaa
aatgtatctt
ttgttaaatc
aaaagaatag
aaagaacgtg
acgtgaacca
gaaccctaaa
aaaggaaggg
gctgcgegta
cacttttcgg
tatgtatccg
gaatcctgag
ccaggctccc
tgtggaaagt
tcagcaacca
gcccattctc
tcggcctctg
aaagatcgat
cgcaggttct
aatcggctgc
tgtcaagacc
gtggctggec
aagggactgg
tcctgecgag
ggctacctgc
ggaagccggt
cgaactgttc

tggcgatgcc

acagtctgtt
aaaacctccc
acttgtttat
ataaagcatt
aacgcgtaaa
agctcatttt
accgagatag
gactccaacg
tcaccctaat
gggagccccc
aagaaagcga
accaccacac
ggaaatgtgc
ctcatgagac
gcggaaagaa
cagcaggcag
ccccaggctc
tagtcccgec
cgccccatgg
agctattcca
caagagacag
ccggccgett
tctgatgccg
gacctgtccg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatc
gccaggctca

tgcttgccga
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catgatcata
acacctcccc
tgcagcttat
tttttcactg
ttgtaagcgt
ttaaccaata
ggttgagtgt
tcaaagggcg
caagtttttt
gatttagagc
aaggagcggg
ccgccgegcet
gcggaacccc
aataaccctg
ccagctgtgg
aagtatgcaa
cccagcaggce
cctaactccg
ctgactaatt
gaagtagtga
gatgaggatc
gggtggagag
ccgtgtteccg
gtgccctgaa
ttccttgege
gcgaagtgcc
tcatggctga
accaagcgaa
aggatgatct
aggcgagcat

atatcatggt

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



ggaaaatggc
tcaggacata
ccgcttectce
ccttcttgac
cccaacctgce
ggaatcgttt

ttcttecgecc
acccgcgcta
cataaacgcg

tggggccaat

ggcccagggc
tatatacttt

ctgacagagg

caagtgcacc
ggtggtgaca
tccactgagce
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacgggggg
acctacagcg
atccggtaag
cctggtatct
gatgctcgtc
tcctggectt
tggataaccg
<210> 54

<211> 4307
<212> DNA
<213>
<220>

cgcttttctg
gcgttggcta
gtgctttacg
gagttcttct
catcacgaga
tccgggacgc
accctagggg
tgacggcaat
gggttcggtc
acgcccgegt
tcgcagccaa
agattgattt
tccatgcaca
agcgagggcg
cttgtctttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg
cctcgctctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
aggggggcgg
ttgctggcect

tattaccgcc
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gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta

cccgtgatat tgctgaagaa cttggcggcg aatgggctga

gtatcgccgce
gagcgggact
tttcgattcc
cggctggatg
gaggctaact
aaaaagacag
ccagggctgg
ttcttccttt
cgtcggggcg
aaaacttcat
tgaagctgta
agggcaagcc
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
agcctatgga

tttgctcaca

Artificial Sequence

tcccgattcg
ctggggttcg
accgccgect
atcctccagc
gaaacacgga
aataaaacgc
cactctgtcg
tccccacccc
gcaggccctg
ttttaattta
catggaaggc
ttacgagggc
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaacgccag

tgttctttcc

cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatct
aggagacaat
acggtgttgg
ataccccacc
accccccaag
ccatagcctc
aaaggatcta
accgtgaaca
acccagacca
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcc

tgcgttatcc
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ccttctatcg
ccaagcgacg
gttgggcttc
catgctggag
accggaagga
gtcgtttgtt
gagaccccat
ttcgggtgaa
aggttactca
ggtgaagatc
accaccactt
tgagaatcaa
gagttttcgt
cctttttttc
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggct
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
tttttacggt

cctgattctg

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
9000
9020



<223>

<400> 54
atgggcgccc

ctgcggcccg
ctggagcggt
ctgggccagce
accgtggeca
ctggacaaga
gacaccggcc
cagatggtgc
gagaaggcct
ccccaggacc
ctgaaggaga
ggccccatcg
agcaccctgc
atctacaagc
agcatcctgg
tacaagaccc
ctgctggtgce
gccaccctgg
cgggtgctgg
ggcaacttcc
atcgccaaga
caccaaatga
cacaagggaa
gagagcttca
aaggaactgt
taaagatagg
tggaggagat
tcatcaaggt
gcaccgtgct

tcggctgcac

gggccagegt
gcggcaagaa
tcgccgtgaa
tgcagcccag
ccctgtactg
tcgaggagga
acagcaacca
accaggccat
tcagccccga
tgaacaccat
ccatcaacga
cccccggeca
aggagcagat
ggtggatcat
acatccggca
tgcgggccga
agaacgccaa
aggagatgat
ccgaggccat
ggaaccagcg
actgccgggce
aagattgtac
ggccagggaa

ggtttgggga
atcctttagc

cggccagctg
gaacctgccc
gcggcagtac
ggtgggcccc

cctgaacttc
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Synthetic polynucleotide

gctgageggc
gaagtacaag
cccecggectg
cctgcagacc
cgtgcaccag
gcagaacaag
ggtgagccag
cagcccccgg
ggtgatcccc
gctgaacacc
ggaggccgcc
gatgcgggag
cggctggatg
cctgggcctg
gggccccaag
gcaggccagce
ccccgactgce
gaccgcctgce
gagccaggtg
gaagaccgtg
cccccggaaa
tgagagacag
ttttcttcag
agagacaaca
ttccctcaga
aaggaggccc
ggccggtgga
gaccagatcc
acccccgtga

cccatcagcc

ggcgagctgg
ctgaagcaca
ctggagacca
ggcagcgagg
cggatcgaga
agcaagaaga
aactacccca
accctgaacg
atgttcagcg
gtgggcggec
gagtgggacc
ccccggggcea
acccacaacc
aacaagatcg
gagcccttcc
caggaggtga
aagaccatcc
cagggcgtgg
accaaccccg
aagtgcttca
aagggctgtt
gctaattttt
agcagaccag
actccctctc
tcactctttg
tgctggacac
agcccaagat
tgatcgagat
acatcatcgg

ccatcgagac

accggtggga
tcgtgtgggce
gcgagggctg
agctgcggag
tcaaggacac
aggcccagca
tcgtgcagaa
cctgggtgaa
ccctgagcga
accaggccgc
gggtgcaccc
gcgacatcgc
cccecatcecc
tgcggatgta
gggactacgt
agaactggat
tgaaggccct
gcggeeccgg
ccaccatcat
actgcggcaa
ggaaatgtgg
tagggaagat
agccaacagc
agaagcagga
gcagcgaccc
cggcgcecegac
gatcggcggc
ctgcggeceac
ccggaacctg

cgtgcccgtg
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gaagatccgg
cagccgggag
ccggcagatc
cctgtacaac
caaggaggcc
ggccgccgcec
catccagggc
ggtggtggag
gggcgccacc
catgcagatg
cgtgcacgcc
cggcaccacc
cgtgggcgag
cagccccacc
ggaccggttc
gaccgagacc
gggccccggce
ccacaaggcc
gatccagaag
ggagggccac
aaaggaagga
ctggccttcc
cccaccagaa
gccgatagac
ctcgtcacaa
gacaccgtgc
atcggcggct
aaggccatcg
ctgacccaga

aagctgaagc

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



ccggcatgga
tggtggagat
acccctacaa
tggtggactt
tcccccaccc
cctacttcag
gcatcaacaa
agggcagccc
agaaccccga
agatcggcca
tcaccacccc
tgcaccccga
tgaacgacat
tcaaggtgcg
ccctgaccga
tgcacggcgt
agggccagtg
acgcccggat
agatcgccac
agaaggagac
gggagttcgt
tcatcggcgce
aggccggcta
accagaagac
acatcgtgac
agagcgagct
cctgggtgec
ccggcatccg
agtaccacag
aggagatcgt
tggactgcag
tggtggccgt

cggccccaag
ctgcaccgag
cacccccgtg
ccgggagetg
cgccggcectg
cgtgcccctg
cgagaccccc
cgccatcttc
catcgtgatc
gcaccggacc
cgacaagaag
caagtggacc
ccagaagctg
gcagctgtgc
ggaggccgag
gtactacgac
gacctaccag
gaagggcgcc
cgagagcatc
ctgggaggcc
gaacaccccc
cgagaccttc
cgtgaccgac
cgagctgcag
cgacagccag
ggtgagccag
cgcccacaag
gaaggtgctg
caactggcgg
ggccagctgce
ccccggceatc

gcacgtggcc
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gtgaagcagt ggcccctgac cgaggagaag atcaaggccc

atggagaagg agggcaagat cagcaagatc ggccccgaga

ttcgccatca
aacaagcgga
aagcagaaga
gacaaggact
ggcatccggt
cagtgcagca
taccagtaca
aagatcgagg
caccagaagg
gtgcagccca
gtgggcaagc
aagctgctgce
ctggagctgg
cccagcaagg
atctaccagg
cacaccaacg
gtgatctggg
tggtggaccg
cccctggtga
tacgtggacg
cggggccggc
gccatccacc
tacgccctgg
atcatcgagc
ggcatcggcg
ttcctggacg
gccatggcca
gacaagtgcc
tggcagctgg

agcggctaca

agaagaagga
cccaggactt
agagcgtgac
tccggaagta
accagtacaa
tgaccaagat
tggacgacct
agctgcggea
agcccccctt
tcgtgctgec
tgaactgggc
ggggcaccaa
ccgagaaccg
acctgatcgc
agcccttcaa
acgtgaagca
gcaagacccc
agtactggca
agctgtggta
gcgccgecaa
agaaggtggt
tggccctgea
gcatcatcca
agctgatcaa
gcaacgagca
gcatcgacaa
gcgacttcaa
agctgaaggg
tgtgcaccca

tcgaggccga

cagcaccaag
ctgggaggtg
cgtgctggac
caccgccttc
cgtgctgecc
cctggagecc
gtacgtgggc
gcacctgctg
cctgtggatg
cgagaaggac
cagccagatc
ggccctgacc
ggagatcctg
cgagatccag
gaacctgaag
gctgaccgag
caagttcaag
ggccacctgg
ccagctggag
ccgggagacc
gcccctgacc
ggacagcggc
ggcccagccc
gaaggagaag
ggtggacaag
ggcccaggag

cctgcccccc
cgaggccatg
cctggagggc
ggtgatcccc
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tggcggaagc
cagctgggca
gtgggcgacg
accatcccca
cagggctgga
ttccggaagc
agcgacctgg
cggtggggct
ggctacgagc
agctggaccg
tacgccggca
gaggtggtgc
aaggagcccg
aagcagggcc
accggcaagt
gccgtgcaga
ctgcccatcc
atccccgagt
aaggagccca
aagctgggca
gacaccacca
ctggaggtga
gacaagagcg
gtgtacctgg
ctggtgagcg
gagcacgaga
gtggtggcca
cacggccagg
aaggtgatcc

gccgagaccg

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



gccaggagac
acaccgacaa
gcatcaagca
tgaacaagga
ccgccgtgea
acagcgccgg
agaagcagat
tgtggaaggg
acagcgacat

agatggccgg

<210> 55
<211>
<212>
<213>

<220>
<223>

DNA

<400> 55
ggatcccctg

aaaaaattag
tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
acatgtggta

ttttctttcc

8549

cgcctacttc
cggcagcaac
ggagttcggc
gctgaagaag
gatggccgtg
cgagcggatc
caccaagatc
ccccgecaag
caaggtggtg

cgacgactgc

agggggcccc

tcagccatga
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
ccgagctcgg

ccttcttttc
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ctgctgaagc
ttcaccagca
atcccctaca
atcatcggcc
ttcatccaca
gtggacatca
cagaacttcc
ctgctgtgga
ccccggegga

gtggccagcc

Artificial Sequence

Synthetic polynucleotide

catgggctag
gcttggccca
tccaacatta
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgeccca
agctcgttta
tagaagacac
atcctgagaa

tatggttaag

tggccggecg
ccaccgtgaa
acccccagag
aggtgcggga
acttcaagcg
tcgccaccga
gggtgtacta
agggcgaggg
aggccaagat

ggcaggacga

aggatccggc
ttgcatacgt
ccgccatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cttcagggtg

ttcatgtcat

gtggcecgtg
ggccgcectge
ccagggcgtg
ccaggccgag
gaagggcggc
catccagacc
ccgggacagc
cgccgtggtg
catccgggac

ggactga

ctcggectct
tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctecc

agtctatggg
aggaagggga
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aagaccgtgc
tggtgggccg
atcgagagca
cacctgaaga
atcggcggct
aaggagctgc
cgggaccccg
atccaggaca

tacggcaagc

gcataaataa
tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
gagacgccat
ctcgaagctt
acccttgatg

gaagtaacag

3780
3840
3900
3960
4020
4080
4140
4200
4260
4307

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



ggtacacata
tcttttaata
agggcaataa
aatttctggg
taactgatgt
tttattttat
atcatgttca
ctggcccatc
gcgcccgggce
ggcccggegg
agcggttcgce
gccagctgea
tggccaccct
acaagatcga
ccggccacag
tggtgcacca
aggccttcag
aggacctgaa
aggagaccat
ccatcgcccc
ccctgcagga
acaagcggtg
tcctggacat
agaccctgcg
tggtgcagaa
ccctggagga
tgctggccga
acttccggaa
ccaagaactg
aaatgaaaga

agggaaggcc
gcttcaggtt

ttgaccaaat
tacttttttg
tgatacaatg
ttaaggcaat
aagaggtttc
ggttgggata
tacctcttat
actttggcaa
cagcgtgctg
caagaagaag
cgtgaacccc
gcccagectg
gtactgcgtg
ggaggagcag
caaccaggtg
ggccatcagc
ccccgaggtg
caccatgctg
caacgaggag
cggccagatg
gcagatcggc
gatcatcctg
ccggcaggge
ggccgagcag
cgccaacccc
gatgatgacc
ggccatgagc
ccagcggaag
ccgggecccc
ttgtactgag
agggaatttt
tggggaagag

2206166_1-46417A_SeqListing_3
cagggtaatt ttgcatttgt aattttaaaa aatgctttct

tttatcttat ttctaatact ttccctaatc tctttctttc

tatcatgcct
agcaatattt
atattgctaa
aggctggatt
cttcctccca
agcacgtgag
agcggcggceg
tacaagctga
ggcctgetgg
cagaccggca
caccagcgga
aacaagagca
agccagaact
ccccggaccce
atccccatgt
aacaccgtgg
gccgccgagt
cgggagcccc
tggatgaccc
ggcctgaaca
cccaaggagc
gccagccagg
gactgcaaga
gcctgccagg
caggtgacca
accgtgaagt
cggaaaaagg
agacaggcta
cttcagagca

acaacaactc

ctttgcacca
ctgcatataa
tagcagctac
attctgagtc
cagctcctgg
atctgaattc
agctggaccg
agcacatcgt
agaccagcga
gcgaggagct
tcgagatcaa
agaagaaggc
accccatcgt
tgaacgcctg
tcagcgecect
gcggccacca
gggaccgggt
ggggcagcga
acaacccccc
agatcgtgcg
ccttccggga
aggtgaagaa
ccatcctgaa
gcgtgggcgg
accccgcecac
gcttcaactg
gctgttggaa
attttttagg
gaccagagcc

cctctcagaa

ttctaaagaa
atatttctgc
aatccagcta
caagctaggc
gcaacgtgct
gagatctgcc
gtgggagaag
gtgggccagce
gggctgccgg
gcggagcctg
ggacaccaag
ccagcaggcc
gcagaacatc
ggtgaaggtg
gagcgagggc
ggccgccatg
gcaccccgtg
catcgccggc
catccccgtg
gatgtacagc
ctacgtggac
ctggatgacc
ggccctgggce
ccccggcecac
catcatgatc
cggcaaggag
atgtggaaag
gaagatctgg

dacagcccca

gcaggagccg
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taacagtgat
atataaattg
ccattctgct
ccttttgcta
ggtctgtgtg
gccgccatgg
atccggctgce
cgggagctgg
cagatcctgg
tacaacaccg
gaggccctgg
gccgccgaca
cagggccaga
gtggaggaga
gccacccccc
cagatgctga
cacgccggcc
accaccagca
ggcgagatct
cccaccagca
cggttctaca
gagaccctgc
cccggegeca
aaggcccggg
cagaagggca
ggccacatcg
gaaggacacc
ccttcccaca
ccagaagaga

atagacaagg

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



aactgtatcc
gataggcggc
ggagatgaac
caaggtgcgg
cgtgctggtg
ctgcaccctg
catggacggc
ggagatctgc
ctacaacacc
ggacttccgg
ccaccccgcec
cttcagcgtg
caacaacgag
cagccccgcec
ccccgacatc
cggccagcac
cacccccgac
ccccgacaag
cgacatccag
ggtgcggceag
gaccgaggag
cggcgtgtac
ccagtggacc
ccggatgaag
cgccaccgag
ggagacctgg
gttcgtgaac
cggcgccgag
cggctacgtg
gaagaccgag

cgtgaccgac

tttagcttcc
cagctgaagg
ctgcccggcec
cagtacgacc
ggccccaccc
aacttcccca
cccaaggtga
accgagatgg
cccgtgtteg
gagctgaaca
ggcctgaagce
cccctggaca
acccccggcea
atcttccagt
gtgatctacc
cggaccaaga
aagaagcacc
tggaccgtgc
aagctggtgg
ctgtgcaagc
gccgagctgg
tacgacccca
taccagatct
ggcgcccaca
agcatcgtga
gaggcctggt
accccccccc
accttctacg
accgaccggg
ctgcaggcca

agccagtacg
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ctcagatcac
aggccctgcet
ggtggaagcc
agatcctgat
ccgtgaacat
tcagccccat
agcagtggcc
agaaggaggg
ccatcaagaa
agcggaccca
agaagaagag
aggacttccg
tccggtacca
gcagcatgac
agtacatgga
tcgaggagct
agaaggagcc
agcccatcgt
gcaagctgaa
tgctgcgggg
agctggccga
gcaaggacct
accaggagcc
ccaacgacgt
tctggggcaa
ggaccgagta
tggtgaagct
tggacggcgce
gccggcagaa
tccacctggce

ccctgggcat

tctttggcag
ggacaccggc
caagatgatc
cgagatctgc
catcggccgg
cgagaccgtg
cctgaccgag
caagatcagc
gaaggacagc
ggacttctgg
cgtgaccgtg
gaagtacacc
gtacaacgtg
caagatcctg
cgacctgtac
gcggcagcac
ccccttectg
gctgcccgag
ctgggccagce
caccaaggcc
gaaccgggag
gatcgccgag
cttcaagaac
gaagcagctg
gacccccaag
ctggcaggcc
gtggtaccag
cgccaaccgg
ggtggtgccc
cctgcaggac

catccaggcc

cgacccctcg
gccgacgaca
ggcggcatcg
ggccacaagg
aacctgctga
cccgtgaagc
gagaagatca
aagatcggcc
accaagtggc
gaggtgcagc
ctggacgtgg
gccttcacca
ctgccccagg
gagcccttcc
gtgggcagcg
ctgctgcggt
tggatgggct
aaggacagct
cagatctacg
ctgaccgagg
atcctgaagg
atccagaagc
ctgaagaccg
accgaggccg
ttcaagctgce
acctggatcc
ctggagaagg
gagaccaagc
ctgaccgaca
agcggcectgg

cagcccgaca
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tcacaataaa
ccgtgctgga
gcggcttcat
ccatcggcac
cccagatcgg
tgaagcccgg
aggccctggt
ccgagaaccc
ggaagctggt
tgggcatccc
gcgacgccta
tccccageat
gctggaaggg
ggaagcagaa
acctggagat
ggggcttcac
acgagctgca
ggaccgtgaa
ccggcatcaa
tggtgcccct
agcccgtgca
agggccaggg
gcaagtacgc
tgcagaagat
ccatccagaa
ccgagtggga
agcccatcat
tgggcaaggc
ccaccaacca

aggtgaacat

agagcgagag

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



cgagctggtg
ggtgcccgec
catccggaag
ccacagcaac
gatcgtggcc
ctgcagcccc
ggccgtgcac
ggagaccgcc
cgacaacggc
caagcaggag
caaggagctg
cgtgcagatg
cgccggcgag
gcagatcacc
gaagggcccc
cgacatcaag
ggccggegac
accagtgcag
gtatcactaa
gtccaactac
aaaaaacatt
aagggaatgt
ttgggaaaat
gcacattggc
tagaggcttg
tagctgtcct
gactccactc
ttttacggcg
tatagaggtc
ttcttccctg

attctcatgg

tggtggttgt

agccagatca
cacaagggca
gtgctgttcc
tggcgggcca
agctgcgaca
ggcatctggc
gtggccageg
tacttcctgce
agcaacttca
ttcggcatcc
aagaagatca
gccgtgttca
cggatcgtgg
aagatccaga
gccaagctgc
gtggtgcccc
gactgcgtgg
gctgcctatc
gctcgetttc
taaactgggg
tattttcatt
gggaggtcag
acactatatc
aacagcccct
atttggaggt
catgaatgtc
agttctcttg
agatggtttc
tacttgaaga
cctccecccac
tctgggtgec

tcacggtgcc
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tcgagcagct gatcaagaag gagaaggtgt
tcggcggcaa cgagcaggtg gacaagctgg

tggacggcat cgacaaggcc

caggaggagc

tggccagcga cttcaacctg cccccecgtgg

agtgccagct gaagggcgag gccatgcacg

agctggtgtg cacccacctg

gctacatcga

gagggcaagg
ggccgaggtg atccccgecg
cggccggtgg

cgtgaaggcc

tgaagctggc cccgtgaaga

ccagcaccac gcctgectggt

cctacaaccc ccagagccag ggcgtgatcg

tcggccaggt gcgggaccag gccgagcacc

tccacaactt caagcggaag ggcggcatcg

acatcatcgc caccgacatc cagaccaagg

acttccgggt gtactaccgg

gacagccggg
tgtggaaggg gtggtgatcc
ggcggaaggce

ccagccggca

cgagggcgcc
caagatcatc cgggactacg
ggacgaggac tgacacatgg
ggctggtgtg

atttctatta

agaaagtggt gctaatgccc

ttgctgtcca aaggttcctt

gatattatga agggccttga gcatctggat

gcaatgatgt atttaaatta tttctgaata

tgcatttaaa acataaagaa atgaagagct

ttaaactcca tgaaagaagg tgaggctgca

gatgcctatg ccttattcat ccctcagaaa

taaagttttg ctatgctgta ttttacatta

ttttcactac ccatttgctt atcctgcatc

cttagagata ccacctttcc cctgaagtgt

tcctcgectg gccactcage cttagttgtc

aggaaaaaca tttgactgtc

gggggcatgg

tcacagtgac ccggaatccc tcgacctcga

ctcgtaaggc ttgccctcgc cctcgetggt

ttccatgtac agcttcatgt gcatgctcga
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3
acctggcctg

tgagcgccgg
acgagaagta
tggccaagga
gccaggtgga
tgatcctggt
agaccggcca
ccgtgcacac
gggccggcat
agagcatgaa
tgaagaccgc
gcggctacag
agctgcagaa
accccgtgtg
aggacaacag
gcaagcagat
aattcacccc
tggcccacaa
tgttccctaa
tctgcctaat
ttttactaaa
agttcaaacc
aacagctaat
aggattcaag
cttattgttt
tctcagcctt
tccttccatg
tctgttgtct
ctgtgagccc
gaccaccttg
gcacttgaag

gatggcagtc

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



tagcactagt
cggctgegge
ggggataacg
aaggccgcegt
cgacgctcaa
cctggaagct
gcctttctcec
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
cagaagaact
ccgtaaagca
gtagccaacg
ccagaaaagc
acgagatcct
agcccctgat
cgtgctcgcet
gtatgcagcc
gatgacagga
gtgacaacgt
gctgcctegt
gggcgcccct
gcccagtcat
tcttgttcaa

ctcatgagcg

gcggecgeag
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctecgtgeg
cttcgggaag
tcgttcgetce
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
cgtcaagaag
cgaggaagcg
ctatgtcctg
ggccattttc
cgccgtcggg
gttcttcgtc
cgatgcgatg
gccgcattge
gatcctgccc
cgagcacagc
cttgcagttc
gcgctgacag
agccgaatag
tcatactctt

gatacatatt
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atctgcttcc
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgctt
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
gcgatagaag
gtcagcccat
atagcggtcc
caccatgata
catgctcgcc
cagatcatcc
tttcgcttgg
atcagccatg
cggcacttcg
tgcgcaagga
attcagggca
ccggaacacg
cctctccacc
cctttttcaa

tgaatgtatt

tcgctcactg
aaggcggtaa
aaaggccagc
ctccgeeecc
acaggactat
ccgaccctgce
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
gcgatgcgcet
tcgccgecaa
gccacaccca
ttcggcaagce
ttgagcctgg
tgatcgacaa
tggtcgaatg
atggatactt
cccaatagca
acgcccgtcg
ccggacaggt
gcggcatcag
caagcggccg
tattattgaa

tagaaaaata

actcgctgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gcgaatcggg
gttcttcagc
gccggcecaca
aggcatcgcc
cgaacagttc
gaccggcttc
ggcaggtagc
tctcggcagg
gccagtccct
tggccageca
cggtcttgac
agcagccgat
gagaacctgc
gcatttatca

aacaaatagg
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ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
agcggcgata
aatatcacgg
gtcgatgaat
atgggtcacg
ggctggcgceg
catccgagta
cggatcaagc
agcaaggtga
tcccgcettca
cgatagccgc
aaaaagaacc
tgtctgttgt
gtgcaatcca
gggttattgt
ggttccgcgce

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
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acatttcccc gaaaagtgcc acctgacgt

<210> 56
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Consensus sequence

<220>

<221> MISC_FEATURE
<222> (2)..(2D)

<223> Xaa is val or Ile

<220>

<221> MISC_FEATURE

<222> (4)..d

<223> Xaa is any amino acid

<400> 56

Asp Xaa Glu Xaa Asnh Pro Gly Pro

1 5

<210> 57

<211> 18

<212> PRT

<213> Thosea asigna virus

<400> 57

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp val Glu Glu Asn Pro
1 5 10 15
Gly Pro

<210> 58

<211> 314

<212> PRT

<213> Homo sapiens
<400> 58

Met Pro Leu Glu Gln Arg Ser GIn His Cys Lys Pro Glu Glu Gly Leu

1 5 10 15

Glu Ala Arg Gly Glu Ala Leu Gly Leu val Gly Ala Gln Ala Pro Ala
20 25 3

Thr Glu Glu GIn Glu Ala Ala Ser Ser Ser Ser Thr Leu val Glu val
35 40 45

Thr Leu Gly Glu val Pro Ala Ala Glu Ser Pro Asp Pro Pro Gln Ser
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50 55 60

Pro GIn Gly Ala Ser Ser Leu Pro Thr Thr Met Asn Tyr Pro Leu Trp
65 70 75 80

Ser Gln Ser Tyr Glu Asp Ser Ser Asn GIn Glu Glu Glu Gly Pro Ser
85 90 95

Thr Phe Pro Asp Leu Glu Ser Glu Phe Gln Ala Ala Leu Ser Arg Lys
100 105 110

val Ala Glu Leu val His Phe Leu Leu Leu Lys Tyr Arg Ala Arg Glu
115 120 125

Pro val Thr Lys Ala Glu Met Leu Gly Ser val val Gly Asn Trp Gln
130 135 140

Tyr Phe Phe Pro val Ile Phe Ser Lys Ala Ser Ser Ser Leu GIn Leu
145 150 155 160

val Phe Gly Ile Glu Leu Met Glu val Asp Pro Ile Gly His Leu Tyr
165 170 175

Ile Phe Ala Thr Cys Leu Gly Leu Ser Tyr Asp Gly Leu Leu Gly Asp
180 185 190

Asn Gln ITe Met Pro Lys Ala Gly Leu Leu Ile Ile val Leu Ala Ile
195 200 205

Ile Ala Arg Glu Gly Asp Cys Ala Pro Glu Glu Lys Ile Trp Glu Glu
210 215 220

Leu Ser val Leu Glu val Phe Glu Gly Arg Glu Asp Ser Ile Leu Gly
225 230 235 240

Asp Pro Lys Lys Leu Leu Thr Gln His Phe val Gln Glu Asn Tyr Leu
245 250 255

Glu Tyr Arg GIn val Pro Gly Ser Asp Pro Ala Cys Tyr Glu Phe Leu
260 265 270

Trp Gly Pro Arg Ala Leu val Glu Thr Ser Tyr val Lys val Leu His
275 280 285

His Met val Lys Ile Ser Gly Gly Pro His Ile Ser Tyr Pro Pro Leu
290 295 300
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His Glu Trp val Leu Arg Glu Gly Glu Glu
305 310

<210> 59

<211> 180

<212> PRT

<213> Homo sapiens

<400> 59

Met GIn Ala Glu Gly Arg Gly Thr Gly Gly Ser Thr Gly Asp Ala Asp
1 5 10 15

Gly Pro Gly Gly Pro Gly ITe Pro Asp Gly Pro Gly Gly Asn Ala Gly
20 25 30

Gly Pro Gly Glu Ala Gly Ala Thr Gly Gly Arg Gly Pro Arg Gly Ala
35 40 45

Gly Ala Ala Arg Ala Ser Gly Pro Gly Gly Gly Ala Pro Arg Gly Pro
50 55 60

His Gly Gly Ala Ala Ser Gly Leu Asn Gly Cys Cys Arg Cys Gly Ala
65 70 75 80

Arg Gly Pro Glu Ser Arg Leu Leu Glu Phe Tyr Leu Ala Met Pro Phe
85 90 95

Ala Thr Pro Met Glu Ala Glu Leu Ala Arg Arg Ser Leu Ala GIn Asp
100 105 110

Ala Pro Pro Leu Pro val Pro Gly val Leu Leu Lys Glu Phe Thr val
115 120 125

Ser Gly Asn Ile Leu Thr Ile Arg Leu Thr Ala Ala Asp His Arg Gln
130 135 140

Leu GIn Leu Ser Ile Ser Ser Cys Leu Gln Gln Leu Ser Leu Leu Met
145 150 155 160

Trp Ile Thr Gln Cys Phe Leu Pro val Phe Leu Ala Gln Pro Pro Ser
165 170 175

Gly Gln Arg Arg

<210> 60

<211> 23

<212> DNA

<213> Artificial Sequence
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<220>
<223> Synthetic primer
<400> 60

taaggccgag tcttatgagc agc

<210> 61

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic primer
<400> 61

aggactcggc ttgctgaag

<210> 62

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic primer
<400> 62

agcctgtctc tcagtacaat c

<210> 63

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic primer
<400> 63

tgtcttatgt ccagaatgct

<210> 64

<211> 18

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic primer
<400> 64

gcacggcaag aggcgagg

<210> 65

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic primer

2206166_1-46417A_SeqListing_3
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<400> 65
gccggatgtc caggatgctg

<210> 66

<211> 9

<212> PRT

<213> Lymphocytic choriomeningitis virus
<400> 66

Lys Ala val Tyr Asn Phe Ala Thr Met
1 5

<210> 67

<211> 9

<212> PRT

<213> Mus musculus

<400> 67

Ser Pro Ser Tyr val Tyr His GIn Phe
1 5

<210> 68

<211> 8

<212> PRT

<213> Homo sapiens
<400> 68

Arg Gly Pro Glu Ser Arg Leu Leu
1 5
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